
98 1999 AGS ABSTRACTS 

Petrology and geochemistry of the Benjamin River South porphyry Cu deposit, northeastern New Brunswick 
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The Benjamin River South porphyry Cu deposit is one of 
several small (60 to -600 m dia.) cupolas located along 
Benjamin River, in northeastern New Brunswick. It is reported 
to contain approximately 20.8 Mt of 0.18% Cu and 0.02% Mo 
(URN 0055). The host rocks to the intrusions are pink to red, 
feldspar-phyric rhyolite and fine-grained, dark grey, green, to 
black mafic volcanic rock of the Middle Silurian Bryant Point 
Fonnation. The Early Devonian (400 Ma) intrusive 
granodioritic to tonalitic phases that host most of the 
mineralization, are tan-coloured, biotite- (8-12%) (after 
hornblende) and plagioclase porphyritic with a fine-grained 
hypidiomorphic-granular groundmass. The typical intrusion 
also has up to 4-6% opaques (magnetite & sulphides) and an 
average magnetic susceptibility of 0.40 (emu/g) consistent 
with it's oxidized character. The least-altered intrusive suite 
have calc-alkalic, low Fe/Mg (0.92-1.86), weakly 
peraluminous (A/CNK I . I) compositions; these 
compositions fall near the low Or end of the I kb cotectic in 
the An-Ab-Or-Qtz system (- 850°C). The low Zrffi02 (0.03 

I), Nb (8.5 ppm), Y (I I ppm), Rb (47 ppm), Th (4.3 ppm), 
Rb/Sr (0.05-0.72), total REE (50-70 ppm), and steep LaN/LuN 
(40-103) are consistent with a calc-alkalic (volcanic arc) 
origin, with many features typical of oxidized I-type granitoid 
suites, although no hornblende is preserved. The slightly 
positive EuJEu• (l.04) indicates that there has been negligible 
plagioclase fractionation. 

Typical high-T alkalic alteration, which is associated with 
the chalcopyrite-pyrite mineralization, is dominantly pervasive 
K-feldspathization and biotitization of pre-existing 
ferromagnesian phases and feldspars; this is manifested by an 
increase in K/Na, Fe, and S with Cu. The pervasive to vein
controlled, low-T phyllic (muscovite) to propylitic (clay) 
alteration is superimposed on earlier assemblages generally 
making the rocks more aluminous; although weak, the low-T 
alteration has only minor alkali leaching coupled with phase . 
changes. Late pyrite-bearing, base-metal veins cut the 
disseminated chalcopyrite-pyrite mineralization. Molybdenite 
commonly occurs in secondary quartz-bearing veins. 
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