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Location and Regional Geology 
During the past ten years Stockdale Prospecting Limited (SPL), the exploration arm of De Beers 
Consolidated Mines in Australia, has enjoyed considerable technical success in locating kimberlites 
in Western Australia. New bodies have been found on the western Bangemall Basin (Ullawarra, 
Barlee Range, Illirrie Bore), on the Eastern Goldfields of the Yilgam Craton (Turkey Well, Granite 
Creek, Red Well, Teutonic Bore, Rainbow, Wilbah, Melita) and on the Marymia Dome (Nabberu) 
see Figure 1. This abstract describes the discovery and geology of the Nabberu kimberlite province, 
which lies on the NE flank of Archaean granitoid rocks of the Marymia Dome. Proterozoic 
sedimentary rocks of the Nabberu Basin on-lap the NE/SW trending southern margin of the dome 
and flank the northern margin of the Archaean Yilgam Block. The area is part of the Capricorn 
Orogen, a major tectonic belt separating the Yilgam and Pilbara Cratons. The internal structure of 
the Capricorn Orogen is interpreted to reflect collision between the Yilgam and Pilbara Cratons. 
Within the Marymia Dome, the dominant NE trending lineaments are aligned with its faulted 
southern margin, along which thrusting and shearing has resulted in uplift of the dome by as much 
as 5km (Bunting et al., 1977). 

Exploration History and Methodology 
In 1986, Western Mining Corporation discovered four ultramafic lampropyhric (damkjemite and 
allikite) intrusive bodies near Bulljah Pool in central Western Australia (Hamilton and Rock, 1990; 
Hamilton, 1992). These marginally diamondiferous rocks of deep mantle origin have many affinities 
with classical kimberlites. Their discovery prompted SPL to start reconnaissance sampling over 
well-drained areas on the Nabberu 1:250,000 sheet (SG51-05). Stream sampling between 1987 and 
1989 showed the Eastern Creek drainage of the Marymia sub-area to be of particular interest with 
the recovery of abundant kimberlitic chromites. An aeromagnetic survey of SPL exploration 
licences in the Eastern Creek area revealed the presence of 52 magnetic anomalies (MAO 1-52). In 
1990 these anomalies were followed-up by ground magnetics, heavy mineral and geochemical 
sampling, and where warranted, by drilling. Twelve kimberlites, four of which are diamondiferous 
but sub-economic and numerous related “lamprophyric” rocks were discovered during 1991 and 
1992. The largest kimberlite, Nabberu 01, a diamondiferous body, was discovered after work on 
magnetic anomaly MA47 and TM anomaly TM91. This body was the recipient of most of the 
follow up work which included heavy mineral and geochemical sampling, geological mapping, 
diamond drilling, SIROTEM traverses, a gravity survey and a bulk sample for diamonds. The 
kimberlites, found by airborne magnetics, are larger than the lamprophyres, which were found by 
ground mapping. These bodies, all of which are small pipes (< 2ha) or dykes, comprise part of a 
new kimberlite province (Figure 2). 
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Diamond Recoveries 
A bulk sample from Nabberu 01 indicates that the body is poorly diamondiferous with a grade of ~1 
CPHT. Thirty-one diamonds (-1.0mm +0.3mm) were recovered from heavy mineral concentrates of 
drill cuttings and low counts of micro-diamonds were recovered in surface rock samples and 
borehole core from Nabberu 01. Nabberu 04, Nabberu 08, and Nabberu 15 are also weakly 
diamondiferous. 

Petrography 
The kimberlites and “lamprophyres” are highly altered, even in drill core. The kimberlites have 
textures ranging from mylonite, particularly near the margins of the bodies, through to unsheared 
hypabyssal facies macrocrystic kimberlite near their centres. Shearing has produced a schistosity 
overprinting the original textures. In thin section, the least deformed kimberlites contain altered 
olivine macrocrysts and phenocrysts set in a matrix of altered monticellite (pseudomorphed by 
quartz), relict laths of mica (originally phlogopite), altered perovskite, apatite, rutile and chromium- 
rich spinels. The groundmass contains abundant secondary iron oxides and is altered to talc, 
serpentine, or quartz. Most of the smaller intrusions are classified as lamprophyric rocks. Extensive 
weathering masks most of the primary mineralogy, particularly within the groundmass and, as such, 
specific classifications are not possible. The “lamprophyres” are fine grained, pandiomorphic rocks 
consisting of altered mica phenocrysts (~lmm) and microphenocrystic groundmass laths. Olivine is 
typically rare or absent and primary feldspar is present in a few samples. Chromium spinel 
xenocrysts are rare or absent in the lamprophyric rocks. 

Indicator Minerals 
Heavy mineral concentrates from the Nabberu kimberlites are dominated by chromium-rich spinels 
with rare diamond, pyrope garnet and picro-ilmenite. Major and trace element analyses of the 
chromites from the Nabberu kimberlites have Cr-Mg-Ti-Ni-Al-Ga contents consistent with mantle- 
derived xenocrysts. In some chromites Zn and/or Mn has clearly replaced Mg (Figures 3 and 4), this 
being attributed to low temperature metamorphic equilibration which probably occurred during the 
deformation events which sheared the kimberlites. 

Structural Geology and Tectonic History 
Geological mapping indicates that emplacement and shearing of the intrusions was controlled by 
two major deformation events and by at least three minor events. Structural relationships indicate 
emplacement ages of 1900Ma and 1900-1700Ma for the kimberlite and lamprophyric rocks 
respectively, making these some of the oldest kimberlites ever discovered. Alteration has prevented 
conventional radiometric dating of the emplacement ages of these intrusions. 
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Figure 1. Locations of kimberlites and related 
rocks, Western Australia, i Nabberu (SPL), 2 Jewiii 
(CRA), 3 Bulljah (WMC), 4 Ullawarra (SPL), 5 Barlee 
Range (SPL), 6 Illirrie Bore (SPL), 7 ETL (Diamond 
Ventures), 8 Gifford Creek, 9 Wandagee (CRA, SPL), 10 
Melrose Akbar (WMC, SPL), 11 Turkey Well (SPL), 12 
Granite Creek (SPL), 13 Red Well (SPL), 14 Teutonic Bore 
(SPL), 15 Rainbow (SPL), 16 Wilbah (SPL), 17 Melita 
(SPL), 18 Mt Weld, 19 Placer Pacific, 20 Lara (WMC, SPL), 
21 Ponton Creek / Cundeelee, 22 Norseman (SPL). 

Figure 2. Location of the Nabberu kimberlites, 
Marymia Dome, Western Australia. 
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Figure 3. Cr203 vs MgO, Nabberu 01 spinels. Figure 4. Cr203 vs Ti02, Nabberu 01 spinels. 
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