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ver~ shallow­
northern end of

Other EM anoMalies associated with (apparentl~

sovrced) Magnetic anoMalies were recorded at the
the svrve~ on lines 3100N and 3600N.

SUMMARY

Several anoMalies were recorded withovt associated Magnetic res­
ponses bvt with proMising geocheMistr~ and/or geolog~. The Most
prospective of these is near the Great Northern Creek Mine (drill
target: 100M below 700N/1500E). Responses right on the E.L.
border (eg. OON/1375E) are also associated with anoMalovs (base
Metal) geocheMistr~ and are of interest. A low aMPlitvde. bvt
apparentl~ ver~ condvctive response was recorded at 100N/1600E.
It is recoMMended that this line be geOCheMicall~ saMPled.

An EM37 svrve~ has been carried ovt over the Carbine Hill grid.
which lies iMMediatel~ to the sovth of the Renison Mine lease. A
large nVMber of responses were recorded. inclvding a zone over
the 'Great Northern' Magnetic anoMal~. Interpretation of this
zone was in agreeMent with the Magnetics and a drill target ~200M

below 900N/1550E is svggested.
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INTRODUCTION

EXPLORATION TARGET AND GEOLOGICAL SETTING
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is a stanniferous p~rite bod~ in the
Zeehan deposit. Such a bod~ would be

be a good (though not excellent)

target
Hill,
should

surve~ was carried out over the Carbine Hill grid in
1984 and this report interprets the results froM that

Another potential
st~le of the Queen
non-Magnetic, but
conductor.

For both t~pes of deposit, the bulk of the associated sulphide is
expected to be p~rrhotite, which should be highl~ conductive and
Magnetic. Since the ultraMafics are also (irregularl~) conductive
and Magnetic, (geoph~sical) detection of Mineralisation along
their Margins would prove difficult. This difficult~ has been
further increased at Grand Prize and (?)Razorback b~ weathering
of the sulphides to depths in excess of 200M.

The Carbine Hill grid overlies CaMbrian sediMents of the Dundas
Group. The Serpentine Hill ultraMafics lie to the west and a
north-easterl~ extension of the Razorback cOMPlex Ma~ underlie
the sediMents for part of the grid. Known Mineralisation within
the gridded area includes the old Kapi and Great Northern Creek
Mines: these were sMall tonnage, fissure-vein base Metal deposits
rich in silver. The now-abandoned Grand Prize tin Mine lies
within the Black Hill grid, in Dundas Group sediMents, soMe
2.5kMS to the west of the Carbine Hill grid.

Tin is the Main COMModit~ sought within E.L. 42/71. EconoMical­
l~, the MOst attractive deposit is a Renison st~le, replaceMent
bod~ (with Mineralised 'feeder' faults). This t~pe of target is
being sought in carbonate horizons within the sediMents
underl~ing the grid. It occurs, at an uneconoMic level, within
carbonaceous sections of the Red Lead CongloMerate at the Grand
Prize prospect.

A t~pe of replaceMent/fault deposit which has been recognised as
being quite different froM the replaceMent of the doloMite hori­
zons at Renison, is Mineralisation associated with the ultraMafic
cOMplex(es) in the area. This is the st~le of Mineralisation at
the nearb~ old Razorback Mine and it Ma~ occur at Grand Prize.
In this st~le of deposit, tin occurs along the carbonated Margins
of the ultrabasic and within adjacent fault structures. It also
is a likel~ target for this area.

An EM37
NoveMber,
surve~.

The Carbine Hill grid lies in the south-east corner of E.L. 42/71
and together with the Black Hill grid, covers the prospective
areas south of the Renison Mine lease. The licence is held b~

Renison Ltd, but the exploration prograM of this area -called the
Grand Prize -is being Managed b~ Gold Fields Exploration.
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The EM37 surve~ covered three separate areas within the Carbine
Hill grid. The Most prospective target was in the southern
section (lines OON to 1400N) where the surve~ was carried out to
see if there were an~ conductors coincident with the Great North­
ern Magnetic anoMal~. Figure 1 shows that this anoMal~ lies on
the aeroMagnetic trend between the Razorback and Colebrook Hill
ultraMafic bodies and it Ma~ therefore have a siMilar source.
(However it is pointed out that the easternMost part of the
Colebrook Hill anoMal~ is due to p~rrhotite.) The geological plan
shows a fault-bound block of (older) Hodge Slate (?)upthrust
against the surrounding Carbine Hill Gre~wacke alMost coincident
with the extent of the Magnetic anoMal~.

The central section of the surve~ (lines 1900N to 2800N) covered
an area of h~drotherMall~ altered conglOMerate with encouraging
geOcheMistr~. The northern section (lines 3200N to 3600N) covered
the ultraMafic contact and an area of anOMalous tin and arsenic
geocheMistr~.

EXPLORATION HISTORY

The area has been partiall~ covered b~ earlier grids: the Kapi
grid, the Kapi Fault grid and the North Dundas grids. The
few geoph~sical surve~s conducted over these grids have been
SUMMarised b~ Bishop (1983) and a listing of all the exploration
undertaken in the Grand Prize area is given in KOM~shan (1985).
Two holes have been drilled on the grid, both near the Kapi Mine.
Both holes intersected sequences of serpentinites (and Minor
aMounts of sulphides).

The Carbine Hill grid was established in 1983/84. The Magnetic
and VLF surve~s carried out during the 1983/84 field season are
discussed b~ Bishop (1984).

INTERPRETATION

MAGNETICS

Two lines of EZ's MontezuMa grid (lines M8 & M9) were covered
with Magnetics to give better definition to t~e eastern side of
the Great Northern Magnetic anoMal~ (Figure 2). Line 1000N of
the Carbine Hill grid was Modelled using interpolated data frOM
these two lines. No good fit to the data was obtained frOM a
single bod~. Steepl~ dipping easterl~ and westerl~ bodies were
tried, but these gave cOMparable results to the bod~ shown in
Figure 3. For all Models, the depth of burial was around 150M
below the region 1550E to 1650E. This is in good agreeMent with
the interpretation of the EM37 data (see later). The Model shown
in Figure 3 has a width of 50M at its shallowest, but this
rapidl~ increases with depth. Alternative solutions are 2 or More

* A new base station was used to obtain these MeasureMents and
the values were 'best-fitted' to the Carbine Hill data.
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steepl~ dipping adjacent bodies or, possibl~, a nUMber of flat­
l~ing bodies (siMilar to Renison). The discrepanc~ between the
Model and observed responses on the eastern side is probabl~ due
to a widening of the Magnetic bod~ to the south (beneath line M9)
or to a separate source there.

ELECTROMAGNETICS

An EM37 surve~ was carried out b~ Geoterrex in NoveMber, 198~.

Three separate areas were covered. FroM south to north the~ were:
the Great Northern Magnetic anoMal~; Confidence Saddle; and the
Pine Hill area. Six loops were used for the surve~: loops 1 & 2
were placed on the western side of the lines, while the reMaining
loops were to the east. The line interval was 100M and readings
were Made at a 50M station spacing with sOMe anoMalies detailed
at 25M. Onl~ the vertical COMponent was read.

The surve~ recorded a large nUMber of anoMaliesi The positions of
these are shown on Figure ~ with the channels over which an
individual response can be recognised, indicated. Given the
Model of a Massive (stanniferous) p~rrhotite bod~, the Most
prospective responses are those associated with Magnetic
anoMalies; ie, those over the Great Northern Magnetic anoMal~.

The anoMalies overl~ing the Great Northern Magnetic anoMal~ are
part of a long line of anoMalies which crosses all of the
traverses in the southern section of this surve~ (ie, loops 1 &
2) and which has been divided into four zones. More conductive
anoMalies with higher aMPlitudes were recorded in other zones,
however a well-defined response was recorded on line 900N,
directl~ over the Magnetic high. Interpretation of this response,
suggests a discrete (rather than a forMational) target beneath
900N/~1550E at a depth of 120M +/- 30M (though one estiMate of
depth suggested about 175M). The dip is not confidentl~

interpreted frOM the EM data (and not at all froM the Magnetics),
but a steep dip to the weit is suggested. The tiMe constant is a
low to Moderate 1.BMsecs) •

The strongest anoMal~ of the surve~ was recorded ir, the
southernMost zone on line OON around 1375E. This large aMPlitude
response shows considerable Migration, indicating either a ver~

shallow dip to the east or a wide, forMational source at a depth
of 100M plus (the tiMe constant is a Moderate 2.3Msecs). It does
not have an~ associated Magnetic response. However, there are

-~---------------------------------------------------------------
• On the EM37 s~steM there are 20 channels, nUMbered froM 1
('earl~-tiMe' at 0.09MS) to 20 ('late-tiMe' at 7.2MS).

t The tiMe constant is the inverse slope of the late-tiMe deca~.

This tNlnslates to the Moderate to high conductance of 50 SieMans
+/- 20, assuMing the sMaller diMension of strike length or depth
extent is between 200M and ~OOM. A larger value will result in a
sMaller conductance.
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high base-Metal values froM rock chip saMPles over the anoMal~.

(These geOcheM values do not follow the EM ~one to the north.)

Several other anoMalies were recorded in the south-east corner of
the grid. (SoMe of these were also detected b~ a OigheM surve~

which flew to the edge of this areal see Bishop, 1983.) The best
of these anoMalies is at 100N/1600E, where the response persists
to late tiMes (the tiMe constant Ma~ be as high as 6Msecs). This
anoMal~ also has no Magnetic expression. Line lOON was not geo­
cheMicall~ saMpled.

A pronounced anoMal~ lies iMMediatel~ to the north of the Great
Northern Creek Mine (or Carbine Mine). This Mine was a sMall
lead-silver vein deposit worked around the turn of the centur~.

The anoMal~ at 700N/1500E indicates a depth of around 50M (earl~

tiMe) to 100M (late tiMe) with a westerl~ dip. (TiMe constant was
2Msecs). This anoMal~ has been correlated with a sOMewhat weaker
anoMal~ to the south of the Mine. Although shown as separate
~ones in Figure ~, this Ma~ be the shallower, southern end of the
conductor associated with the Great Northern Magnetic anoMal~.

SOMe EM anoMalies are associated (but not coincident) with the
strong Magnetic responses at the northern end of the grid
(3~OON/1200E to 3600N/1500E). The intensit~ of the Magnetic con­
tours suggest a ver~ shallow or outcropping source. (KoM~shan's

(1985) geological Map shows Melba Spilitesl elsewhere these rocks
are not so Magnetic.) The EM responses here (including those
with larger aMPlitudes) have short tiMe constants which are not
indicative of Massive p~rrhotite.

Several other responses were obtained, but the above Mentioned
are considered to be the Most interesting. No prospective
responses were obtained over the Confidence Saddle area.

CONCLUSIONS AND RECOMMENDATIONS

The EM surve~ has recorded anOMalies overl~ing the Main area of
interest I the Great Northern Magnetic anoMal~. Interpretation of
the EM and Magnetics are largel~ in agreeMent and a target
beneath 900N/1550E, with its top buried to a depth of 120M, ii
indicated. The tiMe constant does not suggest Massive p~rrhotite

and the response Ma~ be due to serpentinite. Nevertheless, a
drill-hole is recoMMended.

Pronounced EM responses were recorded at the northern end of the
S'Jrve~. KOM~shan (1985) suggests that a "priMar~ Mir,eralised
source is (also) present" here. The short tiMe constants of the
responses suggest that the sources are not Massive p~rrhotite,

however there are SOMe strong local Magnetic anOMalies (probabl~

• It is reCOMMended that a test surve~ be carried out over a
Massive p~rrhotite bod~ at Renison, SO that the validit~ of this
stateMent can be confirMed and ~uantified.

7
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with ~er~ shallow sources). There is also added encourageMent
froM the geOCheMistr~ and further work in this area is reCOM­
Mended.

The responses over the Great Northern Magnetic anoMal~ are part
of a continuous line of responses which extends over l~OOM.

Although interpreted as four separate zones, a COMMon 'link'
seeMS likel~ and a shear zone is suggested. In places, this zone
Ma~ have been intruded b~ ultrabasics; in other places it Ma~ be
Mineralised; elsewhere, the shear zone itself is conductive.

Those anoMalies which do not have associated Magnetic responses
should not necessaril~ be disregarded. Several of the anoMalies
are either associated with known Mineralisation or lie in areas
of anoMalous geocheMistr~. Although a base-Metal (plus silver)
deposit of econoMic proportions Ma~ be unlikel~ in this environ­
Ment, there is the possibilit~ of a stanniferous-p~rite bod~.

Such a bod~ would not give rise to a Magnetic response, but
should be reasonabl~ conductive (ie, Ma~ give rise to a response
siMilar to those observed here).

The MOSt prospective of the non-Magnetic EM anoMalies are probab­
l~ those straddling the Great Northern Creek Mine. But the large
anoMalies defining the southernMost zone (OON/1375E to
500N/l~75E) and the adjacent anoMal~ at 100N/1600E are also of
interest. Base-Metal highs associated with SOMe of these res­
ponses Ma~ indicate geocheMical zoning, with the tin deposit at
depth or. in the case of the first exaMPle, along strike (beneath
the Great Northern Magnetic anoMal~). GeocheMical saMpling along
line lOON is recoMMended.

Other possible sources for the non-Magnetic responses include
conductive lithologies (eg, cla~s or graphitic shales -neither is
indicated on the geological plan); s~ear zones and possibl~

altered (ie, non-Magnetic) serpentinite.

J.R. Bishop
August, 1985

* Electrical surve~s elsewhere on the lease and the adjacent
Renison Mine lease have shown that the serpentinites Ma~ be quite
conductive. The~ also have variable Magnetic properties (eg,
there is no evidence on the Magnetic Map for the sills of
serpentinite at the Great Northern Creek Mine (Mentioned in
Blissett, 1962).

8
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