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SUMMARY

Area 1 of the Agnew grid is an area of anoMalous If' and
geocheMistr~ in the southeastern corner of the HeeMskirk Granite
where the target is for tin in association with polg-Metallic
sulphides. It was first defined b~ a gradient arra~ If' surve~ in
1981.

Following More detailed If' surve~s, the area was drilled: of the
6 holes drilled to date, 3 have intersected Mineralisation.
Applied potential surve~s have been carried out, both on the
surface and down-hole, using a down-hole electrode in two of the
holes. The results of the first surve~, which used the
Mineralisation intersected in Fed 20, were reported b~ Howland­
Rose (1982). A second surve~, which used a More resistive
intersection in Fed 21, was carried out in earl~ 1983 and the
results are given in this report. All holes have also been
surve~ed b~ down-hole IP.

The aiM of the follow up surve~s has been to define the three
diMensional shape of the deposit: and in particular, to locate
the source or 'feeder' for the deposit. The effectiveness of
these surve~s in helping to achieve this goal is cOMMented on and
Man~ results have been re-presented. This has been done since,
previousl~ the grid had not been properl~ located (and as the
interpretation of applied potential surve~s is essentiall~

concerned with shape, positioning is of paraMount iMPortance).

The detailed gradient arra~ IP surve~ largel~ confirMed the
findings of the 1981 reconnaissance surve~. Three lines of
dipole-dipole I~ were part of the follow UP and this data, integ­
rated with the drilling results, has been the Most helpful in the
planning of further drill holes.

The applied potential surve~s produced a vast aMount of data
(Most of which has been included in this report), but the results
have not been v~r~ useful. It is likel~ that the Mineralisation
in Fed 21 was too resistive for the Method to work. The SMall
offset (between the highest value and the surface projection of
the electrode) and the near-circular concentric rings frOM the
Fed 20 surve~, suggest that there is onl~ a SMall quantit~ of Fed
20 t~pe sulphides. The down-hole IP sl.lrve~s Mostl~ 'wor~.ed' bl.,t
were of little assistance in locating the feeder.

Broadl~, there are four areas where the feeder is likel~ to occur
(these are best seen on the project geologist's (A. Cartwright)
Model, b'Jt aOre also evident on contour plans such as Figure 1).
These are: (1) The southeastern corner, between Fed 25 and 22
(ie, under Fed 21, as is shown in the Model). (2) A southern
exit, between Fed 22 and 20. (3) The northwestern corner, either
side of (or below) Fed 24. (4) The northeastern corner outside of
Fed 21 and 25. Five drill holes have been proposed to test these
possibilities. Apart frOM the constraints iMPosed b~ the existing
holes, these recoMMendations were largel~ designed frOM the
dipole-dipole IP inforMation. There are however two possible
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shortcoMings of the IP Method. Firstl~, ~ock chip geOcheMistr~

has defined an anoMalous area to the north (and up-slope) of the
IP anoMal~; and secondl~, the IP Ma~ onl~ (or largel~) respond to
a halo of sulphide around the source of the tin.

I sL'ggest that the lack of IP response over the geocheMicall~

anoMalous area (where sulphides have been observed froM the near­
surface) is due to a resistive weathering around the sulphides,
or alternativel~, to a coating of the grains b~ sphalerite (which
does not give an IP effect) • The first suggestion iMPlies onl~ a
thin veneer of surface Mineralisation, but even if the second (or
an~ other) suggestion is correct, I believe it is unlikel~ that
the bulk of the sulphides lie outside of the Main IP anoMal~.

The second possible liMitation arises froM the genetic Model for
the deposit. Cartwright has indicated (on his Model) a tin-rich
core which has a halo with a higher percentage of sulphides and
if this is correct, then the IP will probabl~ not (directl~)

locate the feeder.

With these provisos, the following drill holes are proposed. The~

have been designed to locate the feeder and are in order of
priorit~. Thus an intersection would invalidate an~ of the
subsequent proposals. The recoMMended holes do not cover all of
the possibilities, but an~ further holes would depend upon the
results frOM these proposals. The proposed holes are:

• collar position bearir,g dip length
(deg. AMG) (deg.) (M)

A. Fed 21 300 80 1't0.
B. Fed 21 272 '15 130
C. Fed 20 3'16 57 125
D. 351797ME/5358750MN 276 51 150
E. 351797ME/5358750MN 297 80 110

Despite the lack of success of the applied potential surve~s at
Area 1, it is recoMMended that the Method be used again, in
siMilar environMents, where down hole IP has indicated a
sufficient resistivit~ contrast. It is also reCOMMended that, in
future, a series of orthogonal dipole-dipole surve~s be
undertaken. Such surve~s would reMove the possible probleM of
responses frOM off-line sources and, using a nUMber of dipole
spacings, should help to better define the deposit.

•
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INTRODUCTION

... Area 1, Agnew grid (also called anoMal~ 1 of the Agnew grid or
just Agnew 1) was the Most prospective of 12 anoMalies defined b~

an IP surve~ of the Agnew grid in Jan. 1981. It is located in the
southeast corner of the HeeMsk.irk Granite where the expected
target is for tin (cassiterite with sOMe stannite) in association
with pol~-Metallic sulphides: silver Ma~ be a significant
accessor~.

Four holes (Fed 20 to 23) were drilled in earl~ 1982 following
sOMe detailed IP surve~s in Nov. 1981. Mineralisation was inter­
sected in two of the four holes and frOM one of these (Fed 20),
an applied potential surve~ was initiated. A second applied
potential surve~ was carried out in the following (1983) field
season using the other Mineralised intersection (in Fed 21). And
following this surve~, two More holes (Fed 21 and 25) were
targeted into Agnew 1: Mineralisation was intersected onl~ in Fed
21. The earlier surve~s had included down hole IP and applied
potential surve~s; these were COMpleted b~ surve~s down the last
two holes in March 1983.

•
Whilst the original geoph~sical surve~ was successful in defining
the anOMalous area, Agnew 1; the subsequent surve~s have been
less successful in deterMining the (three diMensional) shape of
the deposit. FrOM the drilling record, it Ma~ be inferred that
this is not an eas~ task (drilling at the adjacent and siMilar
Sweene~'s deposit, has recorded Mineralisation in onl~ 6 of the
18 holes).

The Mineralisation is preSUMed to have a source at depth;
Mineralised fracture zone or pipe-like structure is
beneath the near surface expression of the bod~. This
integrates the various geoph~sical surve~s .nd suggests
drill targets to locate the 'feeder'.

The details of the 1983 surve~s are given in Appendix 1.

PREVIOUS GEOPHYSICAL SURVEYS

thus a
sought
report

further

•

A gradient arra~ IP surve~ was carried out over the Agnew grid in
Jan., 1981. This surve~ recorded a 50+ MV/V anoMal~ at Agnew 1
(Howland-Rose, 1981a). The follow up gradient arra~ and dipole­
dipole IP surve~s have been reported b~ Bishop (1982) and
Howland-Rose (1981b), however the grid was not surve~ed until
Februar~, 1983 and the correctl~ located, detailed gradient arra~

IP results are presented in this report (Figures 1 & 2). The
averaged chargeabilit~ and resistivit~ values frOM the dipole­
dipole IP surve~s are also presented (Figures 3 & 1). The results
frOM both sets of surve~s are briefl~ described here since the
surve~ing of the grid has produced significantl~ different plans
to those originall~ presented •

The gradient arra~ chargeabilit~ plan (Figure 1) suggests two
6
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areas of near-slJrfacE! 01' MOrE! concentrated slJlphides; onE!alMost
directl~ above, and slJb-parallel to, thE! Mineralisation in Fed 20
and the second, above the IJnMineralisE!d Fed 22. ThE! resistivit~

plan (FiglJrE! 2) dOE!s not rE!solve these two 'pods' and shows a
single, central low «500 OhM-M) in a backgrolJnd of 1000 to 2000
OhM-M. The slJrve~ did not E!xtE!nd slJfficientl~ far to assist the
Mapping of the alteration halo arolJnd the deposit.

The rather liMited aMOlJnt of contolJred dipole-dipole IP (prodlJced
IJsing Fraser's (1981) algorithM, which was designed for steepl~

dipping tablJlar bodies), is siMilar to the gradient arra~ data in
extent and MagnitlJde blJt slJggests a sharper clJtoff to the west.

The slJrface and down hole applied potential slJrve~s IJsing an
electrode down Fed 20, and the down hole IP slJrve~s of thE! fOlJr
holes were rE!PortE!d b~ Howland-Rose (1982). Again the (slJrface)
applied potential reslJlts have bElen shown on an incorrect grid
and, since the interprE!tation of slJch data is Mostl~ concerned
with shape, it has been representE!d hE!re on thE! corrected grid
(FiglJres 5, 6 & 7). It is also pointE!d OlJt that the Vs paraMeter
(secondar~ potential) shown in Howland-Rose (1982) was incorrec­
tl~ contolJred, and the two separate closlJres (which were given
SOMe weight when deciding the siting of the last two drill holes)
do not exist. (It is appropriate to note here that it is
desirable for slJch Maps to at least show data points if not data
vallJes: slJch a step wOlJld have highlighted the errol' in the Vs
Map, since there are no data points between the two closlJres.)

The corrected Vp Map (Figure 5) shows a near-perfect concentric
ring pattern with the MaxiMIJM vallJe to the sOlJth of the drill
hole and offset sOMe 15M to the east of thE! slJrface projection of
the electrode. The chargeabilit~ contolJr plan (FiglJre 6) gives a
Minor high (>30MV/v) in a localised area between thE! two
intersections of Mineralisation and apart froM SOME! 'odd'
readings in the northE!ast cornel' of the grid, the chargeabilities
show little significant variation across the grid. The Vs pattern
(FiglJre 7) is siMilar to the concentric circles of the Vp plan.

SP readings were Made conclJrrentl~ with the applied potential
MeaSlJreMents on three of the lines and a well defined, apparentl~

consistent anDMal~ was defined (Figure 8). An atteMpt to
extend these results dlJring the second applied potential surve~

(described below) failed to reproduce the original data and no
anoMal~ was recorded (data given in brackets in Figure B). TRis
Ma~ be due to the Much wetter conditions of the second slJrve~.

-----------------------------------------------------------------
II(

Dal~ (1962) gives SOIlI! el<illlPles of 51' surW,lS in the Northern Territor~ where well defined 51' ilIllIllalies (of
l.l' to 200tt\l) recorded in the dr~ season, disappeared during the wet season.

51' allOIIalies are usuall~ negatiw but the recorded values for this sur~ were positiw. It is possible that
the input wires were crossed, alt.hcugh the ClIIltractor's habit of placing the stationar~ potential electrode
within the grid <at 600El720N) requires great care with the polarit~. In Fi<;lUl'e 8, the _l~ is shown as
negatiw.

7
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Down hole IP surve~s were carried out down Fed 20 to 23 in 1982
and the results have been presented b~ Howland-Rose (1982): Fed
20 was surve~ed b~ a 1.5M 3-arra~ onl~, as was Fed 21. 1.5M and
20M 3-arra~ surve~s were conducted down Fed 22. Fed 23 was
surve~ed b~ 2M, 25M and 50M 3-arra~ surve~s and two 50M 2-arra~

SIJrve~s •

The Fed 20 surve~ started. in Mineralisation and showed high
chargeabilit~ (SO-100MV/V) and low resistivities (10-100 OhM-M)
to 63M, although 'Mineralisation' was noted in the core to nearl~

100M. The log of Fed 21 also started in Mineralisation (at 45M)
and it shows high, but spike~, chargeabilities to 68M (a Ma>:iMIJM
of 90MV/V) with corresponding slightl~ lower resistivities around
2S0 OhM-M, ie the Mineralisation intersected b~ Fed 21 is More
resistive than that in Fed 20.

The 1.5M surve~ of Fed 22 showed Moderate chargeabilities between
140 and 170M (>SOMV/V): no corresponding response was recorded b~

the 20M surve~, however this surve~ is suspect, with chargeabili­
ties of 8SMV/V at 75M and -40MV/V at 100M. A siMilarl~ doubtful
surve~ was carried out in Fed 23 where the SOM 3-arra~ surve~

recorded a single chargeabilit~ high (of 3SMV/V in a background
of <10MV/V) at 16SM. This was associated with a coincident
resistivit~ rise, however these features were not recorded b~ a
repeat surve~ using a 2-arra~ (pole-pole configuration) with a
50M spacing; ie, no reponse was detected down Fed 23.

A Magnetic surve~ was carried out over the northern part of the
Agnew grid (in 1981). Deposits such as Agnew 1 are often
Magneticall~ 'quiet' areas (Bishop, 1982), however the technique
is not likel~ to be of assistance for detailing and no Magnetic
MeasureMents have been Made over the Agnew 1 infill lines.

1983 GEOPHYSICAL SURVEYS

In Januar~ and Februar~, 1983, an applied potential surve~ was
carried out with two electrodes down Fed 21: the upper electrode,
at 45.5M, was in a Mineralised section of the hole, while the
lower electrode, at 100M, was in unaltered granite. Two sets of
MeasureMents were Made at each location: one for each energised
electrode. This procedure was adopted for the following reason:
the response pattern froM the lower electrode should ver~ largel~

reflect the structure of the granite. Thus the 'true' effect
froM the Mineralisation should be better understood b~ a cOMPari­
son with the pattern of the countr~ rock.

The Vp results froM the deeper electrode (Figure 9) gave a rather
~block~' outline, certainl~ less circular than the 'Fed 20'
surve~. This pattern was also evident in the Vp contours frOM the
electrode in the Mineralisation (Figure 10), where the Ma>:iMuM
value was up-hole: about 20M (grid) south of the surface projec­
tion of the electrode. This discrepanc~ is due to the steep rise
in topograph~ to the (grid) north of Fed 21; that is, the Ma>:iMuM
recorded value is at. the shortest dist.ance to the electrode and

a
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there is no 'offset'. (A true offset between the ~urf.ce proJec­
tion of the electrode and the highest values shows that'ttle
Method has worked and is (usuall~) indicating the location of the
bulk of the Mineralisation.) The distortion in the 800MV contour
is not considered to reflect Mineralisation; nor is the extension
to the west. These effects Ma~ be due to the station locations
(as can be seen froM the figures, the infill lines were badl~ cut
and are poorl~ spaced for an applied potential surve~). The
distortions Ma~ also have been caused b~ shifts in potMntial
between lines: there were SOMe changes in the current when the
upper electrode was energised (this probleM was tackled b~ taking
several repeat~d readings and calculating proportionalit~

f~ctors. See also cOMMents in Appendix 1).

The chargeabilit~ paraMeter appears to be of little (direct) use
in an applied potential surve~: the chargeabilities froM both
electrode positions show a gradual increase to the east: there
are no anoMalies over the deposit (Figures 11 and 12). However
the secondar~ potentials are calculated frOM the chargeabilit~

(Vs ~ MxVp/l000) and this paraMeter Ma~ be a better indication of
polarisation. (But SUMner, the author of the onl~ (western)
textboo~, on IP, writes; applied potential "polarisation effects
can be quite peculiar •••• interpretation (of the M and Vs
paraMeters) Must be approached with caution".) The Vs values of
the lower electrode have been over-contoured (at a 0.5MV
interval) and the resulting shape reflects this; however the
shift of the 'high' to the (grid) northeast of the drill hole is
real and not a result of the contouring or topograph~ (Figure
13). The Vs results frOM the electrode in Mineralisation (Figure
1~) show a siMilar pattern to the Vp contours, but an extension
of the Mineralisation to the east (to 725E) is indicated.

SOMe of the down hole applied potential sections (froM Howland­
Rose, 1982) have been altered (b~ the addition of other drill
holes which pass through the section) and all are presented in
this report: these are Vp and Vs onl~. A brief description of the
results (with Fed 20 energised) is given below.

The Fed 20 sections (for Vp and Vs) have had the intersection of
Fed 2~ added (Figures 15a & 15b): the Fed 2~ paraMeters require
onl~ Minor adjustMents to Howland-Rose's (1982) figures and thus
the~ tend to confirM the original contouring, which shows theM
closed off at depth. However the alternative interpretation of a
conductor extending to depth beneath Fed 20 (referred to b~

Howland-Rose, 1982 and sketched b~ Roberts (unpublished» Ma~

sti 11 OCCLOr.

The Fed 21 sections have been unaltered (Figures 16a & 16b): Fed
22 does intersect the plane, but at too deep a distance to be of
influence. Fed 25 also intersects, but this hole was not surve~ed

with Fed 20 energised. The intersection of Fed 21 has been added
to the Fed 22 plans (this should have been on the original
drawings): this confirMS the closure of the contours at depth, ie
Fed 22 passed beneath Mineralisation (Figures 17a & 17b). The
addition of Fed 21 has altered the pattern of the secondar~

9
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potential contours (Vs), so that the eVidence for the westerl~

dip invoked b~ Howland-Rose (1982) has largel~ disappeared.

The results fr'oM Fed 2'l cOMPlete the suite of holes surve~ed with
Fed 20 energised. Although sulphides were intersected in this
hole (between 70 and 115M), the Vp contours (Figure 18a) suggest
that the hole has passed beneath the bulk of the sulphide
Mineralisation. A siMilar pattern is shown in the Vs contours
(Figure 18b) and it seeMS unlikel~ that Fed 2'l has intersected
the 'feeder' zone. (Unless the bulk of the sulphides are
distributed in a crescent shape around the southern edge of a
tin rich core -see Conclusions below.)

The results froM the down hole applied potential surve~s with Fed
21 energised are briefl~ described below. The saMe two electrodes
(one at 45.5M and the other at 100M) were used as for the surface
surve~, however the data frOM the deeper electrode (in unaltered
granite) did not assist the interpretation of the down hole
surve~s and the results have not been included in this report
(the undrafted originals are stored with the data cards). The
chargeabilities were also plotted and found to be non-diagnostic
(these too, are stored with the data cards).

The Fed 20 results show MaxiMUM values at about 80M down the
hole (Figures 19a & 19b). The intersection of Fed 25 is too far
awa~ to inflence the contouring and Fed 24, which also intersects
this plane was not surve~ed when Fed 21 was energised. Thus
there are no constraints on the contour shapes at Fed 20. The
Fed 21 values are of course dOMinated b~ the electrode at 45.5M :
again the intersection of Fed 25 is too far awa~ to influence the
contouring and thus the section gives no indication of the extent
of the Mineralisation (Figures 20a & 20b).

The shape of the Fed 22 cor,tours has been SOMewhat constrained b~

Fed 25: the section suggests that Fed 22 passes beneath the
Mineralisation but it does not reveal an~ other inforMation about
its distribution around Fed 21. It was noted that the down hole
1.5M IP surve~ of Fed 22 showed SOMe scattered chargeabilit~

responses between 140M and 170M. The applied potential results
confirM the 20M IP surve~ in suggesting that the sulphides
causing these responses are not connected to the 'Main'
Mineralisation in Fed 21.

The Vp values frOM Fed 23 give the highest values at 150M down
hole (Figure 22a), which is approXiMatel~ the closest point to
the electrode; ie, there has been no distortion of the equipoten­
tials. The Vs contours show little variation (Figure 22b), and
the MaxiMUM value is also close to the shortest distance frOM the
electrode. Thus the surve~ has given no indication of Fed 23's
proxiMit~ to Mineralisation.

As was stated above, Fed 24 was not surve~ed with Fed 21
energised (but this is reCOMMended for COMPleteness, if further
work is carried out over the area, as is the surve~ing of Fed 25
with Fed 20 energised). The results for Fed 25 are shown in

10
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Figures 23a and 23b: a value for Fed 2't on the secton ~i9h,\ I:l;,;lve
been inforMative, particularl~ Slnce that hole inters~cted

Mineralisation. However since the applied potential contours down
Fed 2't showed little sign of the Mineralisation in that hole, it
seeMS unlikel~ that it would be se~n with the less conductive Fed
21 Mineralisation energised. The Vs contours have been elongated
sub-parallel to Fed 25 because of the little variaton in values
down the drill hole, however the down hole IP <described below)
saw no sign of Mineralisation within <about) 20M of the hole.

The down hole IP surve~s were cOMPleted with the surve~ing of
Feds 24 and 25 in March, 1983. The 2M and 20M surve~s of Fed 2't
are an excellent exaMPle of the use of down hole IP surve~s: a
sMall,local disturbance was recorded at 80M on the 2M surve~ and
this was shown to 'bulk out' on the 20M surve~, ie, a larger
volUMe of sulphides within about 20M of the hole are inferred
between 60 and 110M <Fed 2't intersected 'Mineralisation' between
70 and 110M). There were no changes in resistivit~ associated
with the Mineralisation <values around 500ohM-M for the 20M
surve~) but both the 2M and the 20M surve~s recorded an increase
near 130M, perhaps indicating a change into unaltered granite. A
50M surve~ of Fed 2't was atteMPted but onl~ a few points were
read at the bOttOM of the hole.

A siMilar sequence of surve~s was conducted down Fed 25: a nois~

chargeabilit~ record froM the 2M surve~ was shown to be due to
local 'stringers' of Mineralisation b~ the 20M surve~ <ie, there
was no bulk to the sulphides). The resistivities for Fed 25
<>10000hM-M) were higher than Fed 2't, suggesting that the latter
intersected More altered rock.

DISCUSSION

The above descriptions of the applied potential surve~s aSSUMe
that the Mineralisation is sufficientl~ conductive to distort the
current paths and hence the equipotential lines. However the
ratio of the resistivities <countr~ rock to Mineralisation) in
Fed 2't is 1:1 and probabl~ no More than 't:l in Fed 21. In the
Most conductive section of Fed 20, it is at least 10:1. Thus the
Method is unlikel~ to Map Mineralisation of the 'qualit~' of Fed
24 and possibl~ not that of Fed 21. However one would expect a
ratio of 10:1 to be quite sufficient to perMit the extent and
geOMetr~ of the Fed 20 Mineralisation to be deterMined.

Despite this expectation, the surve~ results have not been ver~

definitive, suggesting that either the aMount of conductive <t~pe

Fed 20) Mineralisation is ver~ liMited or it is not sufficientl~

conductive to use the Method. I would tend to the first
alternative.

Despite the liMitations of the applied potential surve~, one
would expect the IP Method to provide a considerable aMount of
inforMation about this disseMinated sulphide bod~. However no IP
responses were recorded over the northern ends of lines 600E,

11
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650E and 700E where a rock chip $aMpling prOgraM revealed hi~h
base Metal valuesl sulphides were visible in SOMe of the saMPles~

I suggest that this lack of response is because the Mineralisa~

tion occurs as a shallow sheet in which the sulphides have
weathered sufficientl~ to insulate the grains; or alterna­
tivel~, the sphalerite occurs as a coating over the other
sulphides. The second suggestion seeMS less likel~ (and Ma~ be
easil~ checked), but the first iMPlies that the sheet is thin
(ie, there are no sulphides below the depth of weathering).

Nevertheless the area was located b~ IP, and drilling has shown
this to reflect (I believe) the outline of the bulk of the
deposit. Since an aiM of future drilling is to locate the source
of the Mineralisation; a re-exaMination of the dipole-dipole
results (which give better depth resolution than those of the
gradient arra~), and integration of the drilling results so far,
should suggest likel~ targets. Figures 26, 27 & 28 show the
results of the IP surve~s together with sections showing
interpretations and alternatives. The drill hole intersections on
the pseudosections were positioned b~ overla~ing the topographic
profiles on the IP resultsl it can be seen that the steep
topograph~ introduces considerable distortion to the results.

CONCLUSIONS AND RECOMMENDATIONS

This report is concerned priMaril~ with deterMining the extent
and shape of the Agnew 1 depositl this has been atteMpted b~

evaluation of the recentl~ acquired applied potential data and b~

re-evaluation of the older data in the light of the drilling
results.

The applied potential surve~s have not been ver~ useful, and
while the down hole IP surve~s have confirMed the drill holes'
hits, near hits and Misses; the~ too, have not located a source
for the deposit. While possible source locations are suggested
below frOM the dipole-dipole IP surve~s, the best insight into
the likel~ shape of the bod~ is provided b~ a scale Model (at
11500 scale) Made b~ the project geologist (A. Cartwright); this
was largel~ constructed frOM the drill logs. The Model shows a
central core of tin-rich Mineralisation with an outer halo of
base Metal sulphides. If this is correct, then the best geoph~si­

cal responses will be obtained frOM the halo and not frOM the
feeder. Cartwright's preferred interpretation is for the feeder
to pass beneath Fed 21 and this produces a steepl~ dipping
'carrot' shaped bod~.

The various alternative positions for the source are again best
seen in the Model, but Ma~ also be envisaged frOM an~ of the
111000 contour plans (eg, Figure 1). These show that there are
four broad possibilitiesl (1). A south-eastern exit between Fed
22 and Fed 25 (eg, beneath Fed 21, as in the scale Model). (2).
A southern exit between Fed 22 and Fed 20. (3). A north-western
exit, either side of Fed 21; and (1). A north-eastern exit
outside of Fed 21 and Fed 25.

12
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The dipole-dipole results ~ere ori9inall~ interpreted as sho~in9

a block shaped bod~ beneath 600E (ie. o~ liMited depth extent)
and steepl~ dipping tabular bodies beneath 650E and 700E.
COMbining the three lines. the source was likened to an inverted
9UM boot with the toe facing west. The negative results ~roM Fed
22 showed that this was not so and that the size o~ the 'leg'
Must be Much More liMited. Thus. i~ the interpretations are still
substantiall~ correct and the results froM 650E and 700E do
indicate bodies of significant depth extent. then one or both are
showin9 lateral e~fects with the source displaced to one side of
the section(s). Therefore. SOMe of the drilling recoMMendations
Made below. intersect the lines at a hi9h an91e (instead of the
More usual practice of drilling alon9 the line).

The Most anoMalous dipole-dipole results are froM 650E; however.
as was sU9gested above. the best geoph~sical targets Ma~ onl~

define the pol~-Metallic zone of the deposit rather than the tin­
rich feeder (e9 note the down hole 2M IP results froM Fed 2~

(Figure 24) which has given the best tin results SO far; and note
the intersection of Fed 20. which has given the highest base
Metal results. on 650E (Figure 27». Therefore recoMMendations
fo~ drilling targets on purel~ geoph~sical grounds Ma~ be Mis­
leading. With this proviso. the following holes are suggested to
locate the feeder (see· Figure 29). The~ are in order o~ priorit~;

that is • the drilling of each hole is dependent upon the failure
of the preceding hole to intersect Mineralisation. The lack of
precise topographic data ",earls that these holes ",a'::l be at least
10 to 20M awa~ fro", their intended target. Detailed and accurate
surve~ing is essential for exploration of the (relativel'::!) sMall
and 'difficult' shaped targets such as occur here and (e.g.) at
Sweene~s.

Proposed holes:

"

•

A.
collar position: Fed 21.
bearing: 300 deg. (AMG).
dip: 80 deg.
length: 140M.

B.
collar position: Fed 21.
bearing: 272 deg. (AMG).
dip: 1f5 deg.
length: 130M.

C.
collar position: Fed 20.
bearing: 346 deg. (AMG).
dip: 57 deg.
length: 125M.

13

COMMent: to test the
area below Fed 21.

COMMent: to test the
'southern exit'. See
Figs 26. 27 for pro­
posed intersections
across 600E & 650E.

COMMent: to test the
western half of the
'north-western exit'
See Fig. 26 for pro­
posed intersection.



•
D.
collar position: 351797ME

5358750M~

bearing: 276 deg. (AMG).'
dip: 51 deg.
ler,gth: 150M.

E.
collar position: Fed '0'.
bearing: 297 deg. (AMG).
dip: 80 deg.
length: 110M

503015

COMMent: to test the
eastern half of the
'north-western e~it'

See Figs 26, 27 & 28
for proposed inter­
sections.

COMMent: to test the
'north-eastern exit'

These recoMMendations b~ no Mear,s cover all of the
but further holes would depend upon the results
proposals.

possibi 1 i tie's,
of the above

•

•

Despite the lack of inforMation provided b~ the applied potential
surve~, such surve~s have proved useful elsewhere on the
HeeMskirk granite (at Sweene~'s). Therefore I reCOMMend that down
hole IP surve~s be (routinel~) carried out to test if Mineralisa­
tion of sufficient conductivit~ (and resistivit~ contrast) has
been intercepted to do applied potential surve~s. SOMe COMMent
about procedure for applied potential surve~s is given in
Appendix 1.

The Most useful geoph~sical Method (tried) for detailing of Agnew
1-t~pe deposits has been dipole-dipole IP. And since such bodies
are apparentl~ in areas of little structure, it is suggested that
a series of orthogonal surve~s, with increasing dipole spacing,
Ma~ be of significant assistance in deterMining the three
diMensional shape of the bodies. This practice would overCOMe the
probleM of off-line response referred to above. Other geoph~sical

Methods which have not been tried but which Ma~ prove useful,
include detailed gravit~ surve~s. Testing of core frOM Sweene~'s

and other Federation holes (Bishop, 1981> indicates that
Mineralised areas should have a densit~ contrast of the order of
0.5 gM/cc; also, the host should be relativel~ hOMOgeneous.
However like IP, the gravit~ Method would be responding to
sulphides, and not tin.

J.R. Bishop
Jul~, 1983.
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N"PENDlX 1

Surve~. Details

Reconrtaissance gradient arra~ IP surve~; Jar.., 19B1'. See Howland­
Rose, 19B1a (report no. Tas-OB1B).

Detailed gradient arra~ IP surve~; Dec., 19B1. See Bishop, 19B2
(report no. MGB2/03) or Howland-Rose, 19B1b (report no. Tas­
093A) •

Dipole-dipole IP surve~s; Dec., 19B1. SeE! BishCip, 1982 (report
no. MGB2/03) or Howland-Rose, 1981b (report no. Tas-093A).

Applied potential surve~s; Feb., 19B2.
500E to BOOE, holes Fed 20 to 22.
(report no. Tas-097A).

Fed 20 energised; lirtes
See Howland-Rose, 1982

Down holeIP surve~s; Feb., 1982. Fed 20 to 23. See Howland~Rose,

19B2 (report no. Tas-097A).

Applied potential surve~s; Jan.-Feb., 1983. red 21 ertergised (at
15.SM & 100M); lines 500E to BOOE, holes Fed 20 to 23. This
report (MG83/03).

•
Applied poterttial surve~s;

51.8M): Fed 21. Fed 21
This report (MGB3/03).

March, 1983. Fed 20 energised (at
energised (at 15.5M & 100M): Fed 25. II,

II

Down hole IP surve~s; March, 1983.
spacings. This report (MGB3/03).

Fed 21 & 25i
/

2M, 201'1 &50",

•

For the 1983 applied potentialsurve~s, two re",o~. current, artd
two reMote potential electrodes were used. The c~rrent electrodes
were on 70DE at 1610N and ION; the potential electrodes were at
750E/870N and 600E/570N. The lines, pegged at 30~, intervals, were
read ever~ 15M. The saMe reMote current electrodes were used for
the down hole IP surve~s. The surve~s were conduc~ed b~ J. Bishop
and Gold Fields personnel A. Blanks, W. HUdso~ and R. Whitehouse.

For an~ future applied potential surve~s on the HeeMsltirk
granite, it is suggested that ortl~ the Vp paraMeter be recor~~dt
this would sigraificantl~ increase prod'-'ction, and chargeabi·litlj
and secondar~ potential have not been vseful at Agnew 1 wh~c~~ a~
a,phargeable rather than coriductive deposit, Might have been
expected to best show the application of the I'f and Vs paraMeters.
The Agnew 1 surve~ has also shown that the 'background ef·fec.t'

. frOM an electrode in unaltered rock indicates a fairl~

hOMogeneOus granite, and it is therefore also suggested t~at onl~

one electrode, in the Most conductive Mineralisation, beus$d for
future surve~s. Finall~, it is reCOMMended that the ",itasul-ed
paraMeter, Vp, be norMalised b~ th~ energising curr~nt(~~, the
plotted p.araMeter should be MV/A): this would allow an~ further
surve~ing to be readi1~ integrated with the o".lgini'1 "1i!s,l,Ilts •.
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APPENDIX 2

lVl Fed 2i c:ollar ' al\el'ed granite, 3%
visible lUlphides.

Fed 25 c:ollar granite

RESISll'JlT'Y ~ IENSITY
(ibMti: (llSl:V=t.s) (gv'c:.c:.)

338. ...& ~.72

322. 0.11 2.71.',-

&1~. 1013 ~.77:,.

1.!'It. D." 2.61

1,889. 1.05 2.61

1'Efl\:OO~
(38 - 388Hz)

Petroph!:lsical MeasurefO\e.l')ts

•

•"

• •

•

Wi

lV3

lV2

1215

•
'lit

To convert to the
MU 11:. i pl!:l b!:l 5 •

(approXiMate.l!:l )
" ... " .;,' .'",. equivalent c:hargeabi1 it!:l,

.<:;, ,

Note:
The Measured IP effects confirM the field surve~:,the la¢1<. of
laborstor~ response MS!:! be due to a weatherel;i l;;i';:ler' insulating
ihe sulphide grains. The lacl<. of a response in t.l1efield suggests
that the subcropping sulphides around, Fed 21 are l$hallow.
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