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1. INTRODUCTION

This assessment is presented against the background of, and in the assumption that, the reader is familiar with previous reports on the Geology of Muirton and the results of three phases of drilling (set out by Robert Cooke Mineral Consultants, dated 29 October 1998), the results of a geomagnetic survey of the property (presented in a report by G.J. Greeff, dated February 1997) and an earlier Muirton Project Geological  Report (by C.H.E. Visser dated 19 September 1996). 

The surveys, the 48 boreholes listed by Cookes, and the many open cast excavations and pits made to examine the gravels in the area, represent a large amount of investigative work carried out over a number of years at some considerable cost. This effort culminated in the excavation of a “new quarry” to the west of an older quarry excavation at Muirton, based on geomagnetic data and results of a drilling program. Work in this larger, new quarry extended downwards into the gravel beds and reached a maximum depth of +/-20 metres in places. 81 284 tons of gravel were taken out and 620 carats of diamonds were recovered by the treatment plant which employed only one 14 foot rotary pan. Of these diamonds, a total of twelve were larger than 5 carats, varying in size from 5,3 to 70,8 carats. The diamonds were sold for R1 300 000 at an average price of R2 096 per carat.

Of the total of 620 carats, 205 carats of diamonds were recovered from 56 800 tons of the widely spread upper Terrace Deposits (most of which still lies untouched over an area of 100 000m2), and 415 carats were recovered from 24 484 tons of lower gravels taken out of a so-called “Deep Structure.”

Although many diamonds are available for recovery from the upper Terrace Deposits, attention will be focused mainly on the lower gravels which are situated in the Deep Structure, which will henceforth be referred to as the “Muirton Porphyry Trench”.

2. THE MUIRTON PORPHYRY TRENCH

The geology of the Muriton area has a number of significant features (C.H.E. Visser, 1996, Appendix 1), namely:

2.1 The prominent topographic exposure of Ventersdorp Lava at the south-western end of the property;

2.2 The prominent topographic exposure of Black Reef Quartzite and Shale immediately adjoining the property to the north-west;

2.3 The Dwyka Tillite exposed in the donga or streambed which crosses the property to join the Vaal River;

2.4 The shales of the Dwyka Formation which are encountered below the gravel deposits in the southern part of the property;

2.5 A quartz Porphyry Dyke which traverses the area in a N-S direction, possibly intruded along a fault in the bedrock. 

The area through which the Vaal and Orange Rivers flow has been subjected to an extended period of uplift and denudation, and processes of high-energy fluvial erosion and deposition have occurred since the Tertiary (post-Karoo) and Quaternary Periods. The rivers have not only removed a large part of the Karoo sedimentary sequence, but in their valleys also cut down deeply into the under1ying Archaean bedrock formations such as the Transvaal and Ventersdorp Supergroups. The bedrock geology in the Muirton area consists of a contact area between the soft Dwyka shales and hard Ventersdorp lavas which flow forms the ridge to the south; the quartz porphyry dyke mentioned in section 2.5 (above) has become most significant in the light of the geomagnetic surveys, the drilling work and the trial mining excavations carried out at Muirton.

There is overwhelming evidence that Vaal River, into which millions of diamonds from the kimberlite pipes and fissures in the Kimberley, Barkly West and Campbell Plateau regions have been washed over the past ten million years, has repeatedly carried out enormously energetic erosive scouring of the bedrock along its flow path during exceptioiial flood events - (not just during 100 or 200-year flood events, but during rnassive 5000 and 10000-year flood events!). Wherever softer and more easily erodible bedrock types are encountered, the river with its load of fast flowing boulders and cobbles of very hard rock types such as quartzite, would have cut down into these areas producing deep potholes and gullies (many of which have already been found along the Vaal and Orange Rivers). The harder rock types such as Ventersdorp Lava, would by contrast have formed ridges across the path of the rivers. The deepest parts of these potholes and gullies would then have become the places where the boulders would have settled, especially in places where the river had been forced to change its direction with the formation of a vortex or whirlpool in the flow.

The geological formations present in the Muirton area and the results of the prospecting and mining work already done, clearly indicate that such a situation existed here in the past.

The low magnetic values (which indicate thick masses of sand and gravel sediments in deep bedrock channels) in the area to west of the “New Quarry” excavation, and the results of the drilling, where the rig was unable to reach the bedrock and encountered sand and gravel materials at depths in excess of 40 metres between the “New Quarry” and the power lines (see Fig. 1.), lies in an area where soft Dwyka shales abut against the resistant Quartz Porphyry Dyke and the Ventersdorp Lava Formation, and a hollow may already have formed here during the scouring which occurred during the movement of the continental ice sheets which preceded the deposition of the Dwyka shales and tillites. Downward movement of the Dwyka shale against Ventersdorp Lava may also have taken place here as a result of re-activation of the fault in post-Karoo times.

Whatever the reason, it is clear that powerful fluvial scouring has occurred to produce deep, elongate Muirton Porphyry Trench or gully in the softer shale all along its contact with the resistant porphyry dyke, after which the river was forced to cut its way through the resistant Ventersdorp Lava barrier to the south and then continue its journey towards its confluence with the Orange River at the present-day Douglas. The deep gully or elongate pothole in the riverbed, having a prominent, resistant lava ridge to the south, would have been a perfect trap for a mass of large boulders together with a large number of diamonds, especially very big diamonds, weighing in excess of 100 carats. Such a feature, carrying a high concentration of diamonds, is best described as a “Diamond Trench” or “Jewellery Pothole”.

Many alluvial deposits along the Vaal and Orange Rivers are being exploited at present, but few have such deeply eroded trenches or gullies immediately upstream of large, pronounced ridges of hard rock. Undersigned was not surprised to learn that the trial mining carried out on the site during 1998 had produced such good diamonds. He was however surprised to find out that the mining had not been carried to a depth sufficient to allow the deepest part of the trench gravel to be removed from the bedrock for treatment. Photos1 to 6 give a view of the 1998 operations, with the excavation machinery and the treatment plant in their positions. NB: The depth of the trench surprised the drillers, as none of the boreholes to the west of the “new quarry” reached bedrock at the base of the gravel, even after some holes had been drilled to depths of 42 metres.

There is no doubt that the new quarry should be extended to the west and south-west, and that adequate machinery be brought to bear to:

a. drill down to reach the bedrock below the sand and gravel layers in the trench,

b. remove the overburden,

c. pump out any water and

d. extract the gravels from the deepest part of porphyry trench for treatment.

3. CONCLUSION

Undersigned believes that a large amount of diamonds lies awaiting for the next phase of mining. It is vital, however, to complete the boreholes down to the bedrock and determine the bedrock contours and the shape and position of the trench, in order to plan the excavation properly and then exploit the deepest and the richest material. The diamonds in this “Muirton Porphyry Trench” could be worth a money in the order of +/- R100 million. Diamonds in the upper terrace gravels would be a bonus. A kimberlite fissure may also be present on the property.
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