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SUMMARY

The helicopter-borne magnetic survey flown over the Melba flats EL 43/92 has been processed, imaged and interpreted.

The interpretation has utilised radiometric as well as the magnetic data from this survey. In addition regional gravity data and data from a 1993 Questem airborne EM survey have been used.

A weak magnetic trend (gabbro?) has been traced from Nickel Reward to North Cuni. All these prospects have associated small magnetic responses.

Some major structures are evident on the magnetic data but these have no obvious relationship to the known Nickel mineralisation.

A number of targets are recommended for ground follow-up, in the first instance with geochemistry which if positive should be followed up with ground EM

MAPS

All hardcopy plots at 1:5000 scale using GDA94 (WGS 84) projection.

1. Total Magnetic Field, Reduced to Pole

2. 1st Vertical Derivative, Reduced to Pole

3. Digital Terrain with Potassium Contours

4. Geophysical Interpretation

DATA ACQUISITION

The airborne survey was flown by Geoinstruments in February 2000 using a Bell helicopter. Survey lines were flown 90-2700 with spacings of 25 metres. The magnetometer was installed in a boom on the helicopter flown at a nominal height of 30 metres (The actual height varied from 54 to 23 metres).

A 16.8 litre spectrometer was installed and gamma radiometric data were acquired together with the total field magnetics. The radiometric data were corrected for live time, cosmic and aircraft background, radon, temperature and pressure, compton stripping, and height attention. The final readings are in counts per second and have not been converted to element fractions.

The magnetic data were corrected for diurnal variation and the IGRF gradient was removed. Tieline levelling and microlevelling has been applied.

The final data quality is good, although there appear to be one or two minor levelling ‘busts’ seen as west-east orientated streaks on the magnetic images.

INTERPRETATION

Data processing and imaging has been carried out using Geosoft’s Montaj system. The located data provided by Geoinstruments were loaded into a Geosoft database from which the various channels of information were gridded using a bi-directional Akima spline algorithm. Cell size was 5 metres.

Hardcopy images have been plotted at a scale of 1:5000 over the licence area. The coordinate projection used is WGS84, GDA Zone 55 (which means that northings are about 180 metres and eastings are about 110 metres, south and west respectively from AMG coordinates).

The Nickel Reward grid is plotted on the images, as well as the trace of drill holes MF11 and MF12.

The image of Total Magnetic Field shows a strong increase in the regional magnetic field to the northwest. Examination of the regional (state) aeromagnetics suggests a deep circular magnetic intrusion is present immediately northwest of the Melba EL. This feature is coincident with a weak positive gravity response which indicates that a mafic or ultramafic intrusive complex is likely to be the cause.

The 1st Vertical derivative image (Reduced to Pole) indicates the general strike direction of the country rocks is roughly north-south, although strike is s-shaped with the strike tending more west-east in the far south and far north of the licence.

Although a general strike direction can be discerned, the individual magnetic horizons are not clearly expressed, with responses that are usually discontinuous and blobby although elongated along strike. These magnetic anomalies are likely to be minor mafic or ultramafic intrusions (sills?). Detailed gravity lines that have been surveyed in the north of the licence (by MRT?) show no gravity response over the magnetic features indicating the likelihood of ultramafic rather than mafic sills. (the latter being denser)

Some major shear zones are evident with a general NNW-SSE strike direction. These are indicated as broad zones (up to 50 metres thick) of magnetite destruction which in some areas (eg the northwest) are coincident with topographic features (creeks).

Cross-cutting faults are interpreted where there are breaks in the stratigraphy. These are generally orientated southwest-northeast and generally appear to pre-date the major shears.

In the southeast a thrust has been interpreted on the basis of an apparent unconformity with strongly magnetic ultramafic rocks to the south and non-magnetic sediments (?) to the north and west .

The rocks within the EL are more magnetic to the north and west which may be an indication of ultramafic feeders from the deep intrusive discussed above.

The non-magnetic country rocks are likely to be sediments or felsic-derived volcaniclastics. The presence of sediments is evident from a very prominent airborne EM conductor in the east of the licence which is attributable to black (graphitic) shale.

NICKEL REWARD

The magnetic setting of the Nickel Reward mineralisation is rather undistinguished. The mineralisation itself is non-magnetic since it contains pyrite-pentlandite-chalcopyrite.

The Lower and Upper gabbro units that have been intersected in drill holes MF11 and MF12 do have magnetic responses. However these responses have only short strike lengths of about 50 metres. If the Nickel mineralisation has some genetic relationship to these particular gabbros then their strike length is consistent with that of the mineralisation interpreted from the recent ground geophysical data (Flagstaff GeoConsultants report; March 2000).

There are some other isolated magnetic responses evident on the Nickel Reward grid. These have no associated IP or EM responses so evidently contain no mineralisation.

A shear zone is interpreted to go through the position of the mineralisation, but this has not been reported in the drilling. Cross-cutting faults also occur on the grid but these have no obvious relationship to mineralisation.

GEOPHYSICAL TARGETS

A weak and discontinuous magnetic trend extends north from Nickel Reward linking a series of small prospects (Vandeau, Mosquito, South Cuni, and North Cuni).

At Vandeau and South Cuni there are isolated magnetic responses of short strike length which appear to be  directly related to the Nickel mineralisation. More ground geophysics may be warranted here (Targets T1 & T2). It appears that Nickel mineralisation along this trend is related to thicker (or more magnetic) gabbro units. Unfortunately there are no strike extensive magnetic gabbros which suggests that further mineralisation is likely to be small in volume and similar to that at Nickel Reward.

There are however many larger magnetic features elsewhere on the licence which may provide nickel targets whether the host is gabbro or ultramafic.

As mentioned above a Questem airborne EM survey has been flown over the licence. This was done in 1993 for CRA. The data quality is highly questionable but it does show some significant conductors. The strongest of these by far is due to the graphitic shale in the east of the licence. However there are a few other conductors as shown on the interpretation map.

In particular there is a conductor at 365800mE, 5367550mN which is partly coincident with a magnetic source, suggesting the possible presence of pyrrhotite in addition to massive sulphides (target T3). This location warrants follow-up, at least with bedrock geochemistry.

(The Nickel Reward mineralisation has no response to the Questem system. This is not unexpected since the mineralisation has a small volume and the system sensor was 160 metres above ground).

Other airborne EM conductors are indicated as targets T4, T5 on the interpretation plan.

Nickel Reward is associated with a Potassium response. This may be due either to potassic alteration or an area of cleared ground (radiometric responses often increase where soil cover is thin or non-existent).

A relatively very strong Potassium response occurs in the north-east of the licence (Target T6). This is worth a ground investigation to check the source ( although it is quite possibly a road-metal quarry).

RECOMMENDATIONS

The target areas indicated on the interpretation map should be investigated by geochemical sampling. If anomalous results are obtained then detailed EM surveys are desirable to define drill targets.

As reported in my memo of 3 November 1999 (Melba Flats EM), CRA covered the trend from Nickel Reward to North Cuni with fixed loop EM in 1995, using 50 metre spaced lines.

These data are only briefly discussed in the CRA 1996 Report. They mention EM responses in the North Cuni area which lead (?) to drilling and intersections of massive Ni, Cu mineralisation.

These ground EM data may warrant reviewing, although it is likely that CRA have identified any obvious conductors along the trend.

Elsewhere on the licence the only EM survey carried out to detect massive sulphide deposits is the airborne Questem survey, which as mentioned before was of poor quality. It is worth considering flying either helicopter-borne EM or fixed-wing EM.

The former is relatively cheap (about $30/line km) and can be flown with small line spacing but depth penetration would be a maximum of about 50 metres. (It is essentially a resistivity mapping tool).

The new Tempest fixed-wing system is very sophisticated and can penetrate 300 to 400 metres in this resistive terrain. It would however be very expensive to fly over such a small area. Consideration could be given to doing a survey across the Zeehan-Renison area in cooperation with other mining companies that have Leases in the area. Mike Asten will look into this possibility and discuss it with Allegiance at a later stage.
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