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SUMMARY

The Globe workings consist of three adits and a shaft located in the
south east corner of the Heemskirk Granite., The mineralisation consists
of base metal sulphides as well as cassiterite: significant silver
values have also been recorded.

A gradient array IP survey was conducted over the Globe Grid by
Scintrex in Novenber, 1980. This was extended to the south in November

‘_.,1981 by a second survey. Agreement between the two surveys (where

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

- electrode of the earlier survey was placed in chargeable material.

Contour plans of chargeability and resistivity have been compiled for
this report using the later survey as a standard, since this data is
considered to be the more reliable. The plans have also incorporated
:lnfomation fram a similar survey of the East Heemskirk Grid where it
overlaps the Globe Grid., The chargeability plan shows that the area
around the workings is moderately anomalous (at 30+ mvAr), however the
strongest responses (40+ mv/v) are to the south east. The 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'were carried out on six lines in Nov. - Dec. 1981,

and broadly similar results to the gradient array surveys can be seen in
contour plans of the chargeabllity_ and resistivity. Interpretatmn of
the dipole~dipcle pseudosections suggests a chargeable and resistive
tabular hody beneath lines 160E to 320E, at a depth below surface of
less than 20m.: the thickness is 20m. to 40m. and the width varies fram

90m. to 180m.

Because of the association of high chargeabilities with high resistivities,
metal factors were calculated for the dipole—dipole data. In contour
form, these show the most anomalous 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 mestlgated (speca.flc drill holes are
listed at the end of this report).
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The dipole-dipole contour plans of chargeability and metal factor
suggest that the anamalous area continues south past the limits of f.he
survey. This is not evident on the gradient array IP figures,

however I believe that the former is more representative of the bulk
properties of the rock and is less influenced by near-surface variations.
Thus further work may be warranted, but only if the results from the
recommended drill holes are sufficiently encouraging,

~ While significant amounts of base metal or silver mineralisation
- " may ooccur at the Globe, tin has been Renison's primary target on the
granite. It is emphasised that no geophysical methods directly respond
4 to cassiterite, the likely form of the tin, and furthemore, the tin
‘ - may not be intimately associated with the sulphides. Cannard (1981)
~ noted that there appeared to be (at least) two phases of mineralisatien;
one localising the sulphides, the other the tin.
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ATM AND INTRODUCTION

The old Glcbe 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 been directed at tin, the Globe also contains silver
and base metal 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 km. to the SW, and since Sweeney's

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

- recommended by Roberts for the Globe,

"~ A small gradient array IP survey was carried ocut over the mrkings in
Nov. 1980 and this was extended by a further survey in Nov. 1981. Six

lines of dipole-dipole IP were also read during this latter survey.

Also relevant to the Globe is part of an IP survey of the East Heemskirk
Crid, some lines of which overlap the Globe Grid. A magnetic survey
was carried 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 from all

surveys and have recomended a number of drill targets. Further surveys
are also recommended to define anomalous areas south of the mine,

3

GEOLOGICAL TARGET

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 Sweeney's,

the Globe contains base metal mineralisation and has a halo of argillic
alteration: greisen veins are also presenﬁ. However Sweeney's probably
contains more sulphide (at 10% S) than does the Globe.

The Globe Grid was mapped by Cannard who produced a 1:500 scale map (see
Figure 2). Cannard (1981) made the following cbservations: 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



the adits, but little surface expression of it. A halo of argillic
alteration surrounds the quartz tourmaline. Cannard also noted "that the
tin mineralisation (probably cassiterite) and the silver, lead, zinc
mineralisation are distinct, though overlapping, and probably indicate

- at least two phases of mineralisation”.

The ptesence of sulphides at the Globe meant i:hat 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+ mv/v chargeability anomaly (Howland-Rose, 1977).

Despite the good geophysical response, Sweeney's has been an extremely
difficult target to define; from eighteen holes, only seven intersected
mineralisation, 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 cohsiderably aid the interpretation of
- a target's depth and shape.

A'ltlmgh' geophysical surveys may successfully define mineralisation, tin
N in the form of cassiterite makes no contribution and thus there may be
no correlation between sulphides and tin content. Although this does
 not appear to be the case at Sweeney's, it may be important at the Globe,
since Cannard (1981) has suggested that the tin has been emplaced by a
different phase of mineralisation to that which localised the sulphides.

AN

* GEOPHYSTCAL SURVEYS

On the type deposit, Sweeney's, good chargeability and moderate resistivity
responses have been cbtained from a gradient array IP survey. In
contrast, tests of BM (using Crone's PEM equipment) were unsuccessful
(Wells, 1978), and no diagnostic results were obtained from measurement of
core with a gamma~ray spectrometer (Wells, 1977). A magnetic survey of
Sweeney's was affected by ferrous debris, but a generally flat response

was obtained, A test SP survey over another sulphide occurrence on the
granite area 1 of the Agnew Grid)} indicates that this method may be most
useful (Bishop, 1982, in prep.), however this may not apply to such
deposits as the Globe, where lower concentrations of sulphides are indicated.
Thus the IP method is the most applicable and the technique that has
evolved fram several programs on the granite is to (1) conduct a
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reconnaissance gradient array survey and (2) follow up by covering the
most anomalous areas with dipole~dipole IP surveys.

IP and magnetic surveys have been conducted over the Globe: the former
cutlined a well-defined ancmalous area, while the latter, at least
locally, was not so diagnostic,

Gradient Array Induced Polarisation:

A gradient array IP survey was carried out over the Globe by Scintrex:
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
chargeabilities over the area were generally high, particulariy in the
southern part of the survey: this he considered was likely to be due
to the southern electrode's emplacement in chargeable material., Since
"the anomalous area was not closed off to the south, and because of the

o possibly misleading results, Street recammended that the survey be

repeated, using the same 10m. dipole spacing, but covering a 1arger'area.
A second survey (coverage listed in Table 2) was conducted in Nov. 1981;
it did not cover the area of the earlier survey, but there was
considerable overlap: the survey extended the coverage to the south of
the workings (see Figure 3). The results have been presented by

. Howland-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 composite profiles- at a scale o% 1:500 (Figures 4
to 12): these show that the chargeabilities and resistivities from the
scuthern section of the first survey are at least 30% too high, Fram
both surveys, the profiles show a series of rather moderate chargeability
ancmalies, none being better than twice background.

Part of a gradient array IP 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 (mentally) subtracted from the 1980
values when di'a\ving in the cbn’cours. (The East Heemskirk values were
comparable to those of the 1981 survey.)
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The chargeability contours (Figure 13) show that although the area
around the old workings is moderately anomalous (30+ mv/v), there are

| larger anomalies 80 to 150m. to the south east (40+ mv/v). However the
ld-zest resistivities (<1000 chm-m) are over the 0ld workings which
suggests that they (the workings) 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 ohmm); why this may be so is

. considered in the Discussion.

_ --"Dipole-Dipole Induced Polarisation:

Dipole-dipole IP surveys were carried out on lines 00N, 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 ton = 5, The results are shown in the composite profiles

. and in Figures 19 to 24 where the metal factor parameter has also been
plotted. '

These pseudosections show a definite increase in chargeabilities to the
east with the broadest volume at 240E: 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).
The former shows the highest response to the south east of the workings, in
* rough agreement with the gradient array chargeabilities. (the dipole-

dipole data shows a much broader response because (a) the data has been
averaged and (b) there is less dipole~dipole coverage). ® In contrast to
i the gradient array results, Figure 17 suggests that the sulphidé content

- (i.e, chargeable material) drops off sharply westwards through the workings

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

plotted value 'X' = %[Al+(Bl+B2)' + {CHCyHCy) +
' 2 . 3

(D1+D2+D3+D4 ) ]
' q
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between lines 160E and 120E. The averaged dipole-dipole resistivity

data (Figure 18), like the gradient array data, shows low values over the
workings with high values to the eést, coincident with high chargeabilities.
The lowest resistivity value is at the southernmost data point on line
120E: this should be verified (by another survey centred at (say} 120E/
120S), and if genuine, fully defined by extending the coverage on several
lines to the south of the present survey limit.

' Although the dipole-dipole contour presentation is useful for determining
_~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 mist refer to the
‘pseudosections. An inspection of the chargeability pseudosections for
1lines 160E, 240E and 320E suggests a roughly tabular chargeable 'body’
_ beneath the lines: its width varies frou approximately 180m. on lines 160E

and 240E to 90m. on line 320E: its thickness is perhaps between 40 and

- 60m. and the top of the body may be up to 20m, fxom the surface (since the

high values are still open at_n"-= 1, the minimm depth cannot be determined) .

- This interpretation is supported by the data on cross lines OON and 2750N.
Diagrams of the interpretation are shown on Figure 25, The intrinsic
chargeability of the body is probably between 50 and 60 mv/v).

7

-
-

A magnetometer survey of the area north of line 2750N (EAG) 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
westermn corner, on line 40E, where "a significant positive ancmaly ...

is related to magnetite alteration of the granite" (Camaid, 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) since some targets on the

- Federation grid were 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, however its
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location and given value were apparently not recorded; hence any
extensions to the grid must 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 pemmanent places with the fixed value recorded
at the site, It is then an easy matter to tie in all surveys in any
given area. | '

(2) where ‘significant' anamalies occur, pérticula_rly 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' immediately to the south of the ancmaly

_ referred to above has not been contoured. It is probably genuine
and suggests a very local source. - {2} The negative value at 80N
on 00E referred to by Camnard (1981) is not evident on the map:

the absolute (recorded) value is in keeping with the surrounding
readings, and it is probably not gemiine,

It is possible that the flat magnetic respons'e 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
" would need to be extended in all directions. Elsewhere on the
granite, e.g. at Waxman and Weston's (Bishop, 1981), tin mineralisation
1s associated with an isolated magnetic anomaly. However the small
intense response on the Globe is about five times as strong as that
over Waxman and Weston's, and thus there is little similjrity between
the two.

DISCUSSION

Both the gradient'array and dipole-dipole surveys have outlined
ancmalous areas on the Globe Grid., Before recommending drill targets
based on the results of these two modes of IP surveying, some
conparative comment is appropriate. The gradient array surveys were
successful in that chargeable areas were defined, and an area of
" (relatively) low resistivity probably defines the most altered area.
The dipole-dipole surveys have done the job better in as much as the
chargeability ancmalies are at least two, typically four, and as much
as ten, times 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 time
and money. The gradient array results appear to have responded

more readily to near-surface changes in mineralisation, and they do not
permit 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 emphasised by the contouring algorithm, ' '

The dipole-dipole chargeability contours (Figure 17) suggest that the
-greatest concentration of sulphides lies between lines 240E and 320E,
however the resmt:.vity results from these surveys suggest that the
. greatest amount. of alteration, manifested by a lowering of values, has
~ taken Pplace around the workings. Since alteration and mineralisation
are usually more closely associated, it has been suggested (at meetings
with Renison geologists) that the area of both high chargeability and
 resistivity may be a more resistive alteration, e.g. silicification
and tourmalinisation plus sulphides. Bishop (1982) suggested such a
cause for same of the ancmalies on the Agnew Grid. Since the Globe
~ workings are strongly tourmalinised and are in an area of low resistivity,
© an altemative explanation may be required. Another interpretation
. (and one that applies also to the Agnew Grid) is given below.

 An area of higher chargéébilities may not necessarily contain a higher

percentage of chargeable material (sulphides). In a more resistive
‘. ‘rock (i.e. one which has a limited porosity, this being the most

inmportant variable determining a rock's resistivity), a greater
proportibn of the current (from an IP survey) 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 more resistive rock will record a higher IP effect. This may
be even more pronounced in an impermeable rock where most of the sulphides
are in fracture planes: for such a rock nearly all electric current
would be restricted to the planes and would pass through the sulphidés.
Thus the Globe may be a central zone of altered rocks (the workings}
which contain disseminated sulphides and in the relatively unaltered
‘rocks to the south east, the mineralisation is restricted to joints
or fractures within the rock: for the reasons given above, this latter
area records a higher chargeability. - This is necessarily a sixﬁplistic
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e_xplahatimi and it is to be expected that the true situation would be
more camplex, perhaps a combination of the two possibilities discussed
. ._'a]x,UE.' 7 : | .

 In an attenmpt to overcome the effect of a host rock's resistivity, the
metal factor was devised (e.g. Madden and Cantwell, 1967). This -

parameter, defined as (percent frequency effect or chargeab:.l:.;y) x 1000
resistivity

‘normalises the IP effect for the variations caused by changes in the
_»resistivity. Figure 26 gives the metal factors for the averaged
‘ (contoured) dipole-dipole IP values, This shows the highest values
 much closer to the workings and the area of high chargeabilities is
. much reduced in interest. The figure suggests that the anomalous
_area continues to the south, however the southermmost value on line 120E,
the highest metal factor calculated, would need to be verified by
another survey, 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 would be obtained.) |

. An examination of the metal factor pseudosections (Fxgures 19 to 24)
- shows that the tabular body interpreted from the chargeabilities has
- become a series of smalil 'highs', particularly on lines 240E and 320E.

- Line 160E shows some substance to the anamaly, as does the southern
half of line 120E. Although it is emphasised that the representations
of the dipole-dipole IP are pseudosections, and do not accurately
represent a cross-section below the survey, -it is interes}:ing to note
“that on line 120E, adit 1 is in an area of moderate chergeabilities
and metal factors (both <30 units). On 160E, it is directly above
the most anamalous part of the metal factor pseudosection, which, having
its maximum value (90) at n = 2, suggests that a concentration of
mineralisation is buried beneath adit 1 (the highest chargeabilities
are offset 75m. to the south). Like line 120E, the strong metal factor
values and good chargeabilities on the southern edge of the survey,
indicates that the coverage should be extended to the south. = On
line 240E, the ancmalous 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 uniform high response of
the chargeability pseudosection. Line 320E has high chargeabilities
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(max. 70 mv/v), however- the high resistivities (1000 to 2000 ohm-m)
_means that the metal -factors are reduced to 50-60 units (s:.emen-m)
 two separate areas have been outlined, either side of the chargeability
maximm.  On Line OON, th;a chargeability and resistivity anomalies are,
atypically, near coincident, thus resulting in a very strong metal factor
(wax. value 142). Line 2750N has the highest chargeabilities (75+ mv/v)
-however like 320E, the high resxstivitles significantly reduce the metal
factor. It is emphasised that all three parameters, resistivity,
'chaxgeabiuty and metal factor, must be considered when planning a
geophysically ‘based drill target. '

" CONCLUSIONS AND RECOMMENDATTONS
_ .'I‘he gradient array IP suxveys over the Globe showed the site of the old
workings to have moderate chargeability responses, but the best

anomalies (40+ mv/v) were to the south east of the workings in an area of '
high resistivity (2000 - 3000 ol’m-m} the lcwest resistivities were

- recorded over the workings. - This response pattem is also evident

- from the contouring of the dipole-dipole IP results. For both array
types, the areas of maximm response are incompletely defined and
further work is recommended below to outline any southern extension of
_ the anomalous area. :
The dipole~dipole pseudosections for lines 160E, 240E and 320E suggest a
tabular chargeable body varying between 90m. and 180m, wide (i.e. from
5 to 6 dipole units) and 20m. to 40m. thick at a depth below surface of
. po more than 20m. Drill targets to intersect more ancmalous areas of

- this body are recammended below. ' |

It was pointed cut 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. fThat is, the areas of lower (recorded) chargeabilities'
within areas of lower resistivity may be more prospective. To help
_assess this, the metal factor parameter was calculated from the dipole~
dipole pseudosections. - The metal factor contour plan shows the most
prospective area beneath and east of the entrance to adit 1. Drill



holes into this area are recommended below., Investigation of both 7
-areas is also recommended on the grounds that the tin mineralisation may
or may _'not be intiirately associated_with sulphides.' That is, the

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

rich_er in tin,

Recamnended drill holes {see Figurés 19 to 24) :

‘Collar(line/stn.) ~ grid bearing

Y .Cha:r:_geability ancmalies: .
| - 27508/390W west
' ‘ ) 320E/60S o . north

(2) Chargeability and metal factor ancmalies:
| 00N/210E - west

240E/755 _ rnorth

(3) Metal factor ancmalies:

160E/60S o north

Reccmr_ended dipole-dipole IP survey_s_. H

dip

55°

55°

min, length

150m.
75m.

120m.
-~ 150m.

120m,

(only warranted if sufficient encouragement from above drilling)

120E
2700E

80E

covera ' _ gentre stmy dipole spacing

455 - 2558 1508 30m.
100E - 310E 210E © 30m,

1655 - 45N . - 608 30m.

J.R. Bishop
March, 1982
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TARLE 1

[

Gradient array TP survey over the Globe

00E

W

80E

120E
160E
200E

240E

320E

*pate: ~ Nov, 1980
Dipole spacing: 10m. |
IP rece:lver- iPReB, 2 sec. pulse
. ~ Current electrodes
B coverage

290N and 2508 on 160E

255 to 155N -

~ 35S to 125N
455 to 115N
655 to 85N
758 to B5N

. 855 to 85N
855 to 85N
5N to 165N

Extensions to the gradient array coverage over the Globe .

80E

120E
160E
200E

240E

320E

Survey by: Scintrex _ _
pate: . Nov. 198l
Dipole spéc:i.ng: 10m. o
IP receiver:  IPR-10, 2 sec. pulse

. Current electrodes
" coverage

3505 and 250N on 160E

1255 to 5N
1558 to 25N
1555 to 35N -
185S to 5N
1855 to 5N
855 to 85N

202017
12,
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TABLE 2
Dipole-dipole surveys over the Globe
St;rVeys,'by-: Scintrex
Date: Nov, Dac 1981
Dipole spacing: 30m. (read to =5)
IP receivers: IPR—lO, 2 sec. pulse
_ line . coverzge *
,' . e 25Eto23E.
T . 1208 | - . 1355 to 7SN
160E o 135S to 75N
40E . 1955 to 1SN
320 1088 to 75N
2750N (E.H. €rid) 575W to 365W
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