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The North Pole Stream Pluton (NPSP) underlies an area of 
about 500 km2 between Trousers Lake and Big Bald Mountain 
in north-central New Brunswick. Magmatic fractionation 
produced four, probable, comagmatic differentiates namely: 
biotite granite (oldest phase); biotite-muscovite granite; mus-
covite granite; and quartz-feldspar porphyry (QFP) granite that 
crosscuts all other phases of the pluton.

Existing petrochemical data for the NPSP suggest that the 
muscovite granite is the most highly evolved phase in that it has 
A/CNK = 1.3–1.4, a P/Ca higher than apatite, has low ∑REE 
(8.4 ppm), Zr/Hf (16.8), Nb/Ta (5.9), and Th/U (0.04), and is 
enriched in Rb (542.3 ppm), Sn (30.7 ppm), Nb (51.8 ppm), Ta 
(8.8 ppm), and U (28.5 ppm). The fractional crystallization of 
monazite, xenotime, zircon, and apatite in the muscovite gran-
ite produced extreme depletions in HFSE’s and the REE’s, and 
chondrite-normalized REE patterns with low LREEs/HREEs 
and a slight discontinuity between Nd and Sm.

Other phases of the pluton are far less fractionated and 
represent a continuous differentiation series that becomes in-
creasingly more perphosphorus and uranium-specialized with 
decreasing age. The excess P is located primarily in K-feldspar, 
is enriched in the rims compared to the core of the grains, and 
increases in concentration with decreasing age of the host-
granitoid. Ba and Cs have a similar relationship in K-feldspar; 
however, their concentrations decrease with increasing degree 
of fractionation.

A number of radiometric ages have been reported from 
the NPSP. A sample of biotite granite obtained from approxi-
mately one half kilometre south of the study area has yielded 
a U-Pb monazite age of 417 ± 1 Ma, and has been interpreted 
as the emplacement age of the NPSP. A ten-point whole-rock 
isochron from the biotite to the east of the map area gave an 
age of 387 ± 7 Ma with an initial 87Sr/86Sr ratio of 0.703. A 
muscovite K-Ar age of 414 ± 5 Ma and a Rb-Sr age of 381±4 Ma 
have been reported from one sample of muscovite granite and, 
from another sample, Rb-Sr ages of 425 ± 4 Ma and 397 ± 4 Ma 
have been obtained from muscovite and biotite respectively. 
Recent CHIME dating of quartz-hosted monazite inclusions 
in the muscovite granite has yielded an age date of 421 ± 6 
Ma, implying the monazite inclusions pre-date the muscovite 
granite and are inherited from an earlier phase in the crystal-
lization history.
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The Long Lake polymetallic vein-type uranium deposit is 
located near the southwest end of the NPSP. The mineraliza-
tion occurs in hydrothermally altered, and highly brecciated, 
northwesterly trending fractures that follow the regional struc-
tural trend and are parallel to the orientation of QFP dykes. 
The parallel orientation and the proximity of the veins to the 
QFP dykes imply a cogenetic relationship between the young-
est phase of the NPSP and the uraniferous veins.

 




