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Uranium deposits, episyenites and peralkaline rocks: the carbonate connection 
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Vein-type uranium deposits are 
typically in peraluminous grani
toid rocks associated with alter
ation zones characterized by mo
bility of a number of elements, 
but especially by a loss of silica 
and addition of carbonate. These 
alteration zones, termed episye
nite, are also often accompanied 
by lamprophyres, leading to sug
gestions by some geologists that 
the carbonate was mantle-derived 
along the lamprophyres. Fluid 
inclusion studies show a positive 
correlation between uranium and 
C02 content, corresponding to ex
perimental predictions of uranium 
transport by carbonate complexes 
in hydrothermal solutions. 

Peralkaline granites exhibit 
high concentrations of an incon
gruous range of trace elements 
such as Zr, ..,?n, F, Nb, Ni, enrich
ment of heavy rare earth elements 
(HREE) , and the peralkalinity it
self, which correspond with car
bonate enrichment and sodium meta
somatism under apparently magmatic 
conditions. Isotopic 87Sr/ 86 Sr 
ratios suggest that these sodium 
carbonate fluids were also mantle
derived. 

The peralkaline St. Lawrence 
granite of southeastern Newfound
land displays a distinctive con
tact alteration zone associated 

with uranium mineralization. It 
is characterized by a complete 
replacement of K-feldspar and 
quartz of the fresh granite by 
albite and calcite towarde the 
sharp contact with shales, accord
ing to a chemical reaction which 
can be written as: 

67 QUARTZ + 11 ORTBOCLASE + 

42 ALBITE + 35 CALCITE 

This desilicification is accom
panied by increase of P, Mg, Mn, 
Cu, Ni, Sr, F, REE (particularly 
HREE) , Ga, and especially Zn and 
Pb, with decrease in Rb, Ba, Cr, 
Fe and Rb/Sr. A lack of hydration 
reflects the probability that the 
alteration fluids were essentially 
anhydrous, dominated by C02 and F, 
associated with late-stage emis
sions from the cooling granite. 

Although not developed in the 
two-mica granite which character
izes the typical host-rocks of 
vein-type uranium deposits, the 
St. Lawrence zone of desilicifi
cation can be termed an episyeni te 
formed by sodium carbonate alter
ation. This carbonate, presum
ably mantle - derived C02, thus 
provides a link in the continuum 
from peralkaline granite crystal
lization through desilicification 
to uranium transport and deposi
tion. 
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