
Rare Metals in Manitoba: Brezden Lake; Bernic Lake and Rush Lake
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Summary: Preliminary results of field work are presented for the Bernic Lake and Rush Lake pegmatite groups. These pegmatites are 
part of the Cat Lake-Winnipeg River district located in the Bird River greenstone belt, southeastern Manitoba. The studied pegmatites 
comprise part of the Bernic Lake and Rush Lake pegmatite groups, and intrude a variety of volcanic and metasedimentary rocks belong-
ing to the south panel of the Bird River belt. The pegmatites of the two groups seem to differ in terms of contacts, mineralogy and degree 
of fractionation. Pegmatites from the Bernic Lake pegmatite group have sharp, irregular contacts; some are zoned and have quartz 
cores; and have Li, Ta, Nb, Sn and P enrichment. The pegmatites of the Rush Lake pegmatite group are less fractionated with generally 
sharp, straight contacts and graphic textures. Enrichment in rare metals, such as Li, Ta, and Cs suggests that these pegmatites have a 
great potential for rare metal enrichment in an area that is already famous for its Tanco pegmatite, a prime Ta-Li-Cs deposit and one of 
the largest pegmatites in the world.

GS-14 Rare Metals in SE Manitoba: pegmatites from Bernic Lake 
and Rush Lake 
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Outcrop photos of pegma-
tites from the Bernic Lake 
pegmatite group and Rush 
Lake pegmatite group. a) 
Bulbous contact of the 
Oompa Loompa pegmatite 
intruding into the Southern 
MORB-type formation, 
Bernic Lake pegmatite 
group. b) Coe pegmatite ex-
hibiting a mass of amblygo-
nite (Amb) surrounded by 
quartz (Qtz), Bernic Lake 
pegmatite group. c) Sharp 
contact of a pegmatite from 
the Rush Lake group. d) 
Detail of a basal section of 
tourmaline (Tur) of one of 
the pegmatites from the 
Rush Lake pegmatite group.
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Simplified geology of the 
Bird River greenstone 
belt including location of 
the Bernic Lake and Rush 
Lake pegmatite groups. 
After Gilbert et al. (2008).

Economic considerations: Rare metals define a large group of elements that can be found in very different environments and associated with very distinct types of rocks. Rare metals, including rare earth elements (REEs) 
continue to be in high demand by a number of industries from automobile and electronics manufactures to medical applications. 
Over 500 rare metal and REE occurrences are known throughout Canada, as compiled by Simandl et al. (2012). In Manitoba, over 40 rare metals occurrences (including REE) are presently known. This number is steadily growing 
with new discoveries and/or assessment of known occurrences.
As it is the case for the Brezden Lake intrusive complex. Geochemical analysis of the Brezden Lake intrusive complex revealed up to 3055 ppm of total REE, which is comparable to the highest total REE concentrations of 3585 for 
the clinopyroxene-feldspar fenite at Eden Lake, Manitoba (Couëslan 2005). Moreover, the mineralogical (clinopyroxene, titanite, allanite, apatite, and carbonate) and textural similarities (e.g. textural and modal heterogeneities) as 
well as trace element geochemistry make it a potential target for REE exploration. Even though outcrop observations at Brezden Lake intrusive complex were very limited, geochemical results particularly the high total of REEs, to-
gether with compositional, textual and alteration characteristics similar to Eden Lake syenite, warrant further investigation of the Brezden Lake syenite as a potentially interesting target for REE exploration. 
Granitic pegmatites are important sources of rare metals such as Nb, Ta, Be, Sn, Li, Rb, Cs and Ga. They also host a variety of important industrial minerals, precious and semi-precious gems, and mineral specimens. 
Pegmatites from the Cat Lake-Winnipeg River district are usually enriched in some of the rare metals associated with granitic pegmatites. Although this is not true for all the pegmatitic bodies found in this district, most of them belong 
to the rare-element class, LCT (lithium, cesium, and tantalum) group (as defined by Černý & Ercit 2005) and are enriched in Li, Cs, and Ta making the Bird River greenstone belt an outstanding target for rare metal exploration.
A systematic re-examination of the pegmatite groups in the Cat Lake-Winnipeg River pegmatite field is an important step in determining a) the temporal and genetic relationship between the various pegmatite groups, b) their fraction-
ation histories, and c) their associated rare metal endowments. A better understanding of these pegmatite bodies requires development of a model that integrates conditions of emplacement of the pegmatites, regional geology, geo-
chronology, structural data, and updated geochemistry. Integration of these data will further our understanding of pegmatites in the Cat Lake-Winnipeg River district and help focus exploration for these desired commodities.

GS-13 Rare Metals scoping study of the Brezden Lake intrusive complex, western Manitoba
Summary: The Brezden Lake intrusive complex is a heterogeneous multi-phase intrusive body, identified as having the potential to host rare metals and rare-earth-elements. This heteroge-
neous intrusive complex is located southwest of Lynn Lake where it is hosted by Burntwood Group metasediments and peraluminous granitoids of the Kisseynew Domain. Localized metaso-
matism led to enrichment in rare-earth-elements. Carbonate was identified associated with the metasomatized phases. Petrographic study revealed granoblastic calcite and calcite replacing 
other mineral phases. Granoblastic calcite suggests equilibrium and could be derived from a carbonate fluid, whereas interstitial and replacing calcite suggests non-equilibrium and possible re-
mobilization of the carbonate. No carbonatite was found associated with the Brezden Lake intrusive complex but many aspects including mineralogy, textures and geochemistry are similar to 
the syenite that hosts the carbonatite at Eden Lake. 
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Outcrop photographs with examples of the 
different phases of the Brezden Lake intru-
sive complex evidencing its heterogeneous 
character. a) Late pegmatite cutting the 
melasyenite; b) Medium-grained biotite sy-
enite with concentration of mafic minerals in 
cm-size clots; c) Coarse grained syenite 
evidencing the main mineral phases as vis-
ible in the outcrop: clinopyroxene (Cpx), K-
feldspar (Kfs) and titanite (Ttn); d) Syenite 
with m-scale concentration of mafic miner-
als; e) Metasomatic phase of the syenite 
with carbonate.

Ttn

Kfs

Cpx

Normalized trace-element composi-
tions of the samples from Brezden 
Lake intrusive complex (primitive 
mantle of McDonough & Sun 1995) 
compared to Eden Lake and Burn-
twood Lake rocks. a) Chondrite-
normalized REE patterns for non-
metasomatized phases of Brezden 
Lake. b) Primitive mantle-normal-
ized multi-element diagram for 
non-metasomatized phases of 
Brezden Lake. c) Chondrite-normal-
ized REE patterns for metasoma-
tized phases of the Brezden Lake 
intrusive complex. d) Primitive 
mantle-normalized multi-element 
diagram for metasomatized phases 
of Brezden Lake. Data for the Eden 
Lake rocks are from Couëslan 
(2005) and Chakhmouradian et al. 
(2008); data for Burntwood Lake 
rocks are from Martins et al. (2011).
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Simplified geological map of the Brezden Lake in-
trusive complex, western Manitoba, after 
McRitchie (1988).
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Microphotographs representing common mineralogical characteristics 
of the Brezden Lake intrusive complex. a) Complex zoning of the ti-
tanite (Ttn); b) Epidote (Ep) overgrowing allanite (All); c) Granoblastic 
calcite (Cal) in apparent equilibrium with the other mineral phases; d) 
Clinopyroxene being replaced by hornblende (Hnb) and calcite, sur-
rounded by apatite (Ap) and sericitized K-feldspar (Kfs).
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This generalized geological map of 
Manitoba shows the Rare Metal oc-
curences throughout the province. 
There are over 40 occurences of 
Rare Metals as compiled by Simandl 
et al. (2012) with data from Manitoba 
Geological Survey.
These occurences can be associated 
with pegmatites (e.g. Li, Ta, Sn) or 
carbonatites (e.g. Nb, REE).
For visualization purposes the map 
represents groups of occurences in-
stead of individual ones. 

Rare Metals in Manitoba


