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Fluid inclusion studies of quartz vein polytypes from the Beaver Dam and Caribou Gold Deposits, Meguma Zone, 
Nova Scotia; Evidence for a single vein-forming event 

Daniel J. Kontak and Paul K. Smith 
Nova Scotia Department of Mines and Energy. P.O. Box 1087, Halifax, Nova Scotia B3J 2XJ 

There have been numerous theories advanced for the genesis 
of the auriferous quartz veins hosted by the Lower Paleozoic 
Meguma Group of southern Nova Scotia. In almost all models 
the veins have been considered to represent multiple episodes of 
vein injection that collectively lasted for considerable time 
because of the highly variable states of strain presently observed 
(e.g., early folded bedding parallel vein versus late ac vein). We 
have interpreted the veins as representing a single hydrothermal 
event, the consequence of fluid penetration into a subvertical 
shear regime at ca. 3 70 Ma; the differential states of strain within 
individual quartz veins merely reflect relative timing of vein 
formation (i.e., highly strained early versus low strain late). One 
way to test this "single-vein forming event" model is to examine 
the nature of the vein-forming fluid as preserved in fluid inclu
sions - a single population of fluid inclusions would at least 
corroborate the model suggested. 

Petrographic examination and thermometric measurements 
(approx. 2000 to date) of fluid inclusions from quartz and 
carbonate material from all vein types (bp, ac, en echelon, bull
crosscutting) in the Beaver Dam and Caribou deposits reveals 
very uniform features for all samples. The dominant fluid 
inclusion type consists of a mixed 8i0-C0

2
-CH

4 
brine with a 

uniform composition of XC0
2 

- 0.10±0.5, XCH
4 

- <0.05 and wt% 
equivalent NaCl - <10. The minor but persistent presence of 

vapor-rich co2 inclusions and low salinity (i.e .• <10 wt.% equiv. 
NaCl) aqueous-type inclusions is interpreted to indicate that 
incipient unmixing occurred during vein formation of both 
deposits. The only difference noted in thermometric data for the 
two areas is in final Th, which is 300±20"C for Beaver Dam and 
275±10"C for Caribou. 

Analyses of leachates (N - 18) from ultrapure quartz sepa
rates from all vein types at the Beaver Dam deposit give excep
tionally uniform results (cationic concentrations: Na-0.S 11±0.49, 
Ca-0.255±0.108, K-0.021±0.004, Mg-0.0058±0.0034, Fe-
0.0009±0.0002). These data are consistent with the fluid inclu
sion observations noted above which indicate the presence of a 
single fluid inclusion population and, hence, a common fluid 
chemistry. 

The fluid inclusion data for the two deposits are interpreted 
to indicate that all vein types formed from a single, homogeneous 
fluid which was focused into structurally favourable sites during 
one hydrothermal event. The variability of inclusions reflects 
incipient unmixing of this 8i0-C02-CH4 fluid as a result of P and 
T changes. The data do not support models invoking multiple 
generations of veins related to different fluids. An important 
extension of this study is that auriferous versus barren veins 
apparently have the same fluid inclusion population. 
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