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Abstract 
Geochemical analysis of stream sediments, when 

integrated with heavy mineral surveys, can be used as an 
effective tool in the exploration for sedimentary gem 
deposits. Recent research studies carried out by the 
authors have shown that certain rarer minerals associ­
ated with the gem minerals leave a special geochemical 
signature which could be identified and used in the 
delineation of areas suitable for further detailed explora­
tion for gem minerals. In the placer gem-bearing terrains 
located .within a high-grade metamorphic terrain in Sri 
Lanka, it has been found that Sr/Rb ratios, thorium and 
uranium, fluorine, tantalum, niobium, yttrium and th.e 
rare-earth elements can be used as pathfinders in the 
search for new gem deposits. 

Introduction 
Exploration for gem deposits in an alluvial en­

vironment very often consists of panning stream 
sediments for heavy minerals. Geochemical drain­
age surveys had been developed from this practice 
of tracing heavy minerals in stream gravels. Most of 
the world's major gold and tin camps had been 
discovered by the identification of gold and cassiter-
ite in panned concentrates (Hawkes and Webb, 
1965). Chemical analysis of the stream sediments 
integrated with mineralogical investigation of the 
heavy concentrates forms a powerful tool in the 
exploration for economically important heavy 
mineral deposits. 

Anomalous concentrations of metals in stream 
sediments occur in primary ore minerals, resistant 
secondary minerals and in precipitates of various 
kinds. The heavy mineral fraction of the stream 
sediments contains the resistant primary ore miner­
als commonly having a high specific gravity. Beryl 
however, on account of its lower specific gravity, is 
generally found in the lighter fraction associated 
with quartz. 

Chemical analysis of the heavy mineral fraction 
often hjghlights the anomalous concentrations of 
geochemically immobile elements such as Au, Sn, 
W, Hg, Ta and Nb. Under exceptional circumst­
ances however, some of the more mobile elements 
are known to occur in the heavy fraction (Hawkes 
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and Webb, 1965). 
As a special group of minerals, gems occur in the 

heavy fraction of the stream sediments. Figure 1 
illustrates the mean density values of the more 
important sediment forming minerals inclusive of 
gem minerals. The chemistry of this heavy mineral 
fraction of the stream sediments is not often fully 
utilized in the geochemical exploration for gem 
deposits. This paper describes the successful ap­
plication of geochemistry in the search for new gem 
deposits in Sri Lanka. 

Chemistry of rare minerals 
Even though many of the more common gem 

minerals are found in nature as oxides (or silicates) 
they tend to be associated with rarer minerals which 
have a unique geochemical signature. Many of these 
rarer minerals have anomalous concentrations of 
rare-earth elements (REE) Ta, Nb, Zr, Th, U, Ti, 
Be, and E Table 1 shows the chemistry of the rarer 
minerals associated with the gem minerals in the 
stream sediments. Some elements such as Zr, Be, 
and F will naturally be found in gem minerals such 
as zircon, beryl and topaz respectively and their 
abundances will lead to the discovery of these 
minerals and hence other associated gem minerals 
such as corundum, spinel, garnet and tourmaline. 

Rare earths and rare elements, when found in 
anomalous concentrations lead to the discovery of 
occurrences of minerals such as zirkelite, monazite, 
gadolinite, chevkinite, samarskite, aeschynite, ana-
tase etc. These rare-earth bearing minerals are 
commonly associated with the gem minerals, as in 
the case of the sedimentary gem deposits of Sri 
Lanka, and can therefore be used as excellent 
indicator minerals in the search for gem-bearing 
terrains. It must be emphasized however, that the 
use of rare-earth elements and rarer minerals in the 
search for gem occurrences depends largely on the 
geology of the terrain and possibly on a genetic link 
between the mineral suites concerned. In their 
study on the corundum, Cr-muscovite rocks at 
O'Briens, Zimbabwe, Kerrich et al. (1987) com-
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