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This study describes the results of petrographic and various geochemical analyses conducted on seven 
kimberlite samples (samples 2-8) from Rex Mine, obtained courtesy of Rex Mining Corporation. 

Rex Mine is situated on the farm Stieniesrus, approximately 10 kilometers north of the town of 
Theunissen in the central Free State (Map 1). The kimberlite on the property occurs as a closely 
spaced system of dykes, and forms part of the western extension of the South Line of the 
Theunissen kimberlite cluster. The dykes have intruded flat lying shales and sandstones of the Late 
Permian to Early Triassic Beaufort Series of the Karoo Supergroup. Dolerite dykes and sills which 
predate the kimberlite are common in the area (Hill, 1989). 

The kimberlite is classified petrographically as an olivine-rich, micaceous Group II kimberlite of 
the hypabyssal facies. Samples 2 - 7 are derived from various dykes and are classified as uniform or 
uniform to segregationary textured macrocrystic phlogopite kimberlite, while sample 8 is derived 
from a blow on a dyke and is classified as a segregationary textured, lithic-rich kimberlite breccia. 
Diopside is relatively rare in the samples studied, which may suggest that the kimberlite is 
reasonably unevolved (Mitchell. 1995). Primary groundmass minerals include fine-grained 
phlogopite. spinel, apatite, perovskite and calcite. The whole rock TiCU/Y and Zr/Nb concentration 
ratios confirm the petrographic classification of the samples as Group II kimberlites. 

The indicator mineral chemistry of samples 4, 7 and 8 is compared, not only with each other, but 
also with data for the eleven neighbouring kimberlite localities studied by Hill (1989). These 
include three dykes at Star Mine, the Retreat. Hendriena. Leliesdal and Braklaagte dykes, as well as 
Monteleo Mine. Rex Mine. Geomine and Driekoppies pipe. 

According to the Gurney (1984) classification system, the total garnet population of the three 
samples consists predominantly of G09 and G10 garnets, as well as a significant proportion of 
eclogitic and low-Cr203. high-TiCL megacrvstic grains (Fig.l). A high proportion of the grains 
analysed from each sample fall within the G10 compositional field, being most abundant in sample 
4. The lherzolitic (G09) garnet population of each sample includes a number of high-Cr203 grains. 
Despite a smaller dataset, the total garnet population from the kimberlites studied by Hill (1989) is 
very similar to that of this study. 

A comparison is made between samples 4. 7 and 8 and the eleven localities of HilTs thesis (1989) 
in terms of the percentage of peridotitic garnets present. This demonstrates that certain dykes in the 
Theunissen cluster show a wide variation in the proportion of peridotitic or eclogitic garnets along 
strike. 

The garnet mineral chemistry of the samples suggests that the kimberlite dykes at Rex Mine have 
sampled a mantle composed of garnet harzburgite. garnet lherzolite and minor eclogite. 

The spinels from the three Rex Mine samples are chemically similar and exhibit typical kimberlitic 
trends on the CY2O3 vs MgO plots of Gurney (1989). The spinel population from each sample is 
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characterised by high average C^Ch contents and a significant proportion of grains that plot within 
the field of compositions associated with diamond inclusions (Fig. 2). A similar scenario exists for 
the total spinel population from Hill's thesis (1989), despite the use of a considerably smaller 
dataset. The chemical consistency demonstrated by the spinels from Rex Mine and surrounding 
localities suggests that the various kimberlite dykes in the cluster sampled a mantle of similar 
composition in a broadly similar manner. 

Ilmenite is rare in the Rex Mine samples (Fig.3), and is absent from the concentrate samples of the 
eleven neighbouring localities. According to the classification system of Sobolev et. al (1992), 
virtually the entire clinopyroxene population extracted from the three Rex Mine samples is derived 
from garnet peridotite (Fig. 4). 

The trace element geochemistry of a preferentially selected garnet population was determined by 
LA-ICP-MS analysis. The resultant pressure-temperature data suggest a geotherm of 37mW/m2 and 
indicate that a moderate to high degree of sampling occurred within the diamond stability field. 
Sampling by the kimberlite of a depleted lithosphere, with little evidence for melt or hydrous 
metasomatism, is also indicated. 

Five mica samples from sample 6 and five from sample 7 were selected for 87 Rb/86 Sr age analysis. 
Regressing 9 of the samples (excluding one from sample 7) yields an errorchron age result of 135 ± 
6 Ma, with an initial Sr ratio of 0.711 ± 0.002. This age is in accordance with known ages of other 
Group II kimberlites, for example Lace Mine in the Kroonstad area (Phillips et. al., 1998). 

The petrographic analysis, indicator mineral chemistry and garnet geochemistry indicate that the 
Rex Mine kimberlite is highly favourable in terms of its diamond-bearing potential. This is 
consistent with the known diamond production of the mine (A. Jackson, pers. comm.). 
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Map 1: Locality map of selected kimberlites showing the position of Rex Mine (Stieniesrus) 
within the Theunissen kimberlite cluster. The inset shows the location of the main map area. 

Figure 1: GARNET 
(after Gumey, 1984) 
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Figure 2: CHROMITE 
(after Gurney, 1989) 
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Figure 3: ILMENITE Figure 4: CLINOPYROXENE 
(after Sobolev et. ai, 1992) 

Figures 1 - 4: Indicator mineral chemistry plots for samples 4, 7 and 8. Ilmenite occurs exclusively in 
sample 7. 
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