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" Advances In Kimberlite Petrology

Progress-in kimberlite petrology not only depends on the commitment to understanding the rocks,
but-also the nature and extent of the rocks that are avallabie for study. Despite the recognition in
the earfy 1980s that lamproites are a second primary source of economic diamonds, the majority
of diamonds continue to be recovered from kimberlites. The significant advances made during the
last decade or so have resulted, in part, from the discovery of contrasting types of potentially
economic kimberlites across Canada. Petrology may seem to be an academic pursuit, but it has
important applications to dlamond exploration and mining. Economic kimberlite petrology is based
on rock type recognition or definitions, further subdivisions based on mineralogical and textural
classifications, all aspects of kimberlite geology as well as petrogenesis. and considerations of
diamond potential and diamond distribution. To this end a number of advances have occurred.

The definiton of kimberlite has not only been much better constrained but also the
unconventional style of the definition has been ratified by the IUGS. The recognition and
understanding of the economic potential of the different rock types that are relevant to diamond
- exploration has been clarified by applying the principie of petrological clans and the concept of
lamprophyre-facies as well as by detailed mineralogical studies. The mineralogical classification
of kimberlites has been refined. A new perspective of the textural classification has been
proposed which hopefully provides a sounder basis for improving the understanding of the near-
surface emplacement, or voicanology, of kimberlite magmas.

Continued exploration and mining in southern Africa has shown that one type of pipe, the so-
called “classic” carrot-shaped kimberlite pipe, does predominate In this area. It has been
confirmed that the diatreme zone can reach 1km in vertical extent, a feature previously proposed
based only on-a composite pipe model. Studies of the Orapa pipe in Botswana have revealed, for
the first time, the detalled nature of the overlying craters and two probable end-member kinds of
" crater iInfill. Pipes similar to the “classic’ southern African examples do occur In Canada
confirming that it is a world-wide emplacement process. In South Africa there are some
exceptions to this “rule”. In contrast, in Canada, mdst of the pipes contrast with the “classic”
southern Africa kimberlite pipe. There are at least two more probable end members (Canadian
Prairies and Lac de Gras). :

The two new “"end member” kimberlite pipes have required the development of different near
suriace emplacement models. The contrasting emplacement models show that pipe formation
processes are constrained by the near surface country rock geology into which the magmas are
being emplaced. Different styles of eruption and diverse pipe infills aiso reflect the variable nature
of the erupting magmas. In addition, some aspects of the volcanological processes appear to be
unique to kimberlites and probably result from the high volatiie contents of these unusual
magmas. . . : .
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