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Appendix B5: Binocular Microscope Description of a Mineralized Suite of Drill Core 
and Hand Specimens from Pine Point, NWT

By S.A. Averill
10-MPB-R25
MINERALIZED DOLOSTONE.  Texturally banded at <1 to 15 mm scale.  Earliest bands constitute 30% of sample, are granular, fine to medium-grained (0.1-0.5 mm) and consist of 70% white and 30% less reactive, pale brown dolomite (SEM confirmed; brown variety is variably grey due to dusting with up to 10% bitumen and/or 5% marcasite).  Later bands and curvilinear cavity infill structures constitute 70% of sample, are coarsely crystalline (1-3 mm) and consist of white dolomite, 30% interstitial calcite and 5% red-brown sphalerite as isolated crystals and more continuous seams.

10-MPB-R32
MINERALIZED LIMESTONE.  Subequal proportions of granular and crystalline cavity infill phases.  Granular phase is fine to medium-grained (0.2-0.5 mm) and consists of 30% white calcite and 70% pale grey-brown bituminous dolomite with rare traces of pyrite.  Cavity infill phase consists of coarsely crystalline (0.5-2 mm) calcite with 15% concentric crystalline to colloform bands of similarly coarse-grained red-brown sphalerite containing 0.5% skeletal galena.

10-MPB-R37
MINERALIZED DOLOSTONE.  80% fine-grained (0.1-0.3 mm), massive pyrite with 20% relict, sutured patches of coarse-grained white dolomite.

10-MPB-R38
SULPHIDIZED DOLOSTONE/LIMESTONE.  Two carbonate phases (a) 10% finely granular (0.2-0.4 mm) phase consisting of 30% white and 70% brown bitumen to marcasite-dusted (5-10% marcasite) dolomite; and (b) 30% coarser crystalline phase consisting of 40% colourless calcite studded with 60% white, 1-2 mm dolomite crystals.  Both phases are extensively replaced by 60% massive, aphanitic pyrite.

10-MPB-R43
MASSIVE COLLOFORM SULPHIDES.  60% pale buff-brown (limonite-like), 1-10 mm, colloform botryoids consisting of waxy, aphanitic (H=3-4) to powdery (H=1) cleiophane  sphalerite (SEM confirmed) with 0.5 mm thick rims and variably also cores of finely crystalline (0.05-0.3 mm), cuspate, red-brown sphalerite (20% of sample) and, in some cases graphically intergrown galena (1% of sample; galena content of botryoids increases outward indicating that galena mostly post-dates sphalerite).  Above early colloform phase is crosscut by 3-10 mm thick veins of coarse-grained (2-5 mm) white calcite with 2% galena occurring as 1 mm cubic crystals along the vein margins.

10-MPB-R21
MASSIVE COLLOFORM SULPHIDES.  2-3 cm botryoids grading concentrically outward from 2-3 mm clusters of fine-grained (0.05 mm) to acicular dark brown “blackjack” sphalerite, 0.5-1 mm of finely crystalline (0.2-0.4 mm) red-brown sphalerite and 10-15 mm of pale buff, softer, aphanitic, waxy (H=3-4) to powdery (H=1), limonite-like, cleiophane sphalerite (SEM confirmed) containing up to 10% skeletal galena.  10% younger, cross-cutting veinlets of coarse (0.5-1 mm), white, crystalline calcite + dolomite containing fragments of above sphalerite and up to 10% galena as 1-2 mm cubic crystals.

10-MPB-R30
MASSIVE COLLOFORM SULPHIDES.  80% of sample is composed of 2-20 mm sphalerite botryoids typically consisting mainly of aphanitic to finely acicular dark  brown “blackjack” sphalerite with a 1-2 mm thick crust of medium-grained (0.3-0.5 mm), red-brown, cuspate sphalerite crystals.  Other variants include: (a) oscillatory repetitions of the above two phases; (b) cores of buff-coloured, waxy, limonite-like cleiophane sphalerite with up to 2% acicular, skeletal galena;  and (c) rims of drusy, buff to orange-brown cleiophane sparsely studded with 1 mm cubic galena crystals.  Colloform sphalerite is brecciated and cemented with coarsely crystalline (3-5 mm), barren white calcite.

10-MPB-R17
INTRA-KARST CLASTIC SULPHIDE-CARBONATE SEDIMENT.  Chaotic mixture of 30% small to large (5 to 25 mm) fragments of colloform sphalerite and pyrite and 70% medium to coarse sand-sized (0.3-2 mm) grains of colloform sphalerite, colloform pyrite, crystalline sphalerite, crystalline pyrite, crystalline galena and crystalline dolomite in a ratio of ~ 1:3:5:2:1:3 with ~5% interstitial calcite cement.

10-MPB-R59
VUGGY COLLOFORM SPHALERITE.  80% of sample consists of a mass of 0.5 to 1.5 cm botryoids of dark brown colloform sphalerite, the outer, convex surface of which is encrusted with 0.5 mm, cuspate sphalerite crystals and sparsely studded with larger, 3.5 mm galena crystals (5% of total sulphide mass).  Concave inner side of sulphide mass (20% of sample) is a crosscutting, 5 cm solution cavity infilled with a granular “sand” of 1 mm brown dolomite particles containing 10% similar-sized, angular, apparently detrital grains of sphalerite compositionally and texturally identical to the inner part of the botryoidal mass bordering the cavity.  Fractures in the brown dolomite as well as a 3 mm contact zone between this dolomite and the outer sphalerite shell is infilled with white, sparry, cuspate dolomite crystals.    

10-MPB-R12
INTRA-KARST CLASTIC SULPHIDE-CARBONATE SEDIMENT.  Chaotically bedded or fragmental at cm-scale from essentially pure, amorphous, water-degradable marcasite (40% of sample; may be a post-sedimentation diagenetic cement) to marcasite studded with up to 30% coarse (1 mm) galena and minor sphalerite crystals (30% of sample) to a 50:50 mixture of 0.5-1 mm blackjack sphalerite and white dolomite crystals.

10-MPB-R15
INTRA-KARST CLASTIC SULPHIDE-CARBONATE BRECCIA.  Chaotic mixture of cm-scale fragments variably consisting of amorphous marcasite (40% of sample; may be a post-sedimentation diagenetic cement rather than breccia fragments;  studded with up to 10% galena as 1-2 mm cubic crystals), drusy orange-brown to red-orange cleiophane sphalerite (30% of sample) and coarse crystalline (1-3 mm) galena + pale yellow sulphur (SEM confirmed) + brown, iron-stained dolomite (30% of sample) in a 3:2:5 ratio.

10-MPB-R05
BANDED MASSIVE SULPHIDES.  Alternating 3 cm thick bands of 0.1-1 mm granular, drusy, travertine-like, orange-brown cleiophane sphalerite and fine-grained (0.05-0.2 mm) massive pyrite in subequal proportions.  Both phases contain up to 10% galena as 0.5-2 mm cubic crystals and sphalerite contains 2% pale yellow sulphur as similar-sized crystals.  Both galena and sphalerite also locally occur in 1 cm clusters intermixed with coarsely crystalline (2-3 mm) calcite.

10-MPB-R58
COLLOFORM + CRYSTALLINE MASSIVE SULPHIDES.  Sample consists subequally of: (a) large (3 cm), early-stage, colour-banded sphalerite botryoids grading cyclically outward from a coarsely crystalline (1-2 mm), dark red-brown core to a fine-grained (0.3 mm) buff to honey-yellow rims; and (b) a later, locally cross-cutting, crystalline phase consisting of 70% large, 5-10 mm galena oikocrysts poikilitically enclosing 30% yellow to orange-brown, 0.5-5 mm cleiophane sphalerite crystals and spherules.  Also present, mainly in the colloform phase, is 10% white, coarsely crystalline (up to 5 mm) calcite cementing a network of 0.2-5 mm wide brittle fractures.

10-MPB-R34
CRYSTALLINE MASSIVE SULPHIDES.  Subequal proportions of 0.5-2 mm crystals of orange-brown cleiophane sphalerite, galena and white calcite.

10-MPB-R57
OIKOCRYSTIC MASSIVE SULPHIDES.  80% galena as very large, 2-3 cm oikocrysts poikilitically enclosing 20% cleiophane sphalerite, mostly as 0.3-1 mm orange-brown spherules but locally as 1-5 mm, pale buff, aphanitic, botryoidal masses.  Also 3% calcite as small (up to 5 mm), coarsely crystalline (1-2 mm), late-stage patches.

