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PARAGENESIS.

In the Nkumbwa rocks isokite has so far been found in intimate
association with dolomite, strontian fluorapatite, monazite, phlogopite,
and pyrochlore. Sellaite and isokite have not as yet been found in the
same thin section, although they occur together in the same bulk samples,
but as sellaite has been seen in only a few sections this point may not be
very significant. In the main, isokite appealS to belong to a late stage
of metasomatic activity which enriched the intrusive dolomite plug with
fluophosphates, strontium, rare-earths, and niobium. Often isokite and
monazite ale intimately associated, both minerals occurring as spheru-
lites which replace coarsely crystalline dolomite along the rhombohedral
cleavage planes (pI. XVIII, fig. 1). The conversion of dolomite to isokite
by replacement of carbonate by fluophosphate groups would involve a
shrinkage in volume of about 15 % and occasionally there are signs that
this may have taken place, in that the spherulites sometimes project
into small cavities. Generally, however, this late metasomatism was
complex, and the details of the process are not yet fully understood. In
the xenolithic inclusions of phlogopite-rock (metasomatized gneiss)
apatite is common but isokite is rather infrequent, although it may be
plentiful in the immediately adjacent dolomite. The weathering of the
Nkumbwa carbonatite has been accompanied in places by extensive
silicification, and this has sometimes left isokite spherulites completely
enveloped in secondary quartz with colloform textures.

Sahama (1945) has called attention to the rarity of the magnesium
minerals sellaite MgF2 and wagnerite Mg2P04F in contrast to the abund-
ance of their calcium equivalents, fluorite and apatite, and has dis-
cussed some of the reasons for this. Similar considerations may account
for the rarity of isokite, and prompted inquiry as to what special circum-
stances have favoured its occurrence at Nkumbwa. One obvious condi-
tion for its formation is an abundance of fluorine, for isokite contains
about three times as much fluorine as fluorapatite. This was clearly
present at Nkumbwa where in addition to the large amount of fluorine
contained in isokite, the phlogopite-rocks (containing 5 % F) and

apatite (3.4 % F) must together contain a similar major quantity, with

lesser amounts present as sellaite (61 % F), pyrochlore, &c. A second

factor is the high magnesium/calcium ratio which was apparently main-
tained throughout all the intrusive and metasomatic stages represented
at the present erosion level of the plug, indicating circumstances quite
different from the general trend at Alna where, according to Eckermann
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(1948), the carbonatites underwent progressive dedolomitization with
consequent later enrichment in calcium. At Nkumbwa there are no
calcitic carbonatites (sovites), dolomite, usually ankeritic, being practi-
cally the only carbonate present, and what little calcite does occur
appears to be largely of supergene origin. The only evidence of dedolo-
mitization recognized so far is in the form of local enrichments of apatite
in the carbonatite immediately surrounding the phlogopite-rock inclu-
sions. This relative paucity of calcium and abundance of phosphate
probably also account for the absence of fluorite at Nkumbwa, despite
the abundance of fluorine.
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