Investigations of Orogenic Gold Deposits in the Cariboo Gold District, East-Central British Columbia: Progress Report
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INTRODUCTION

The famous Cariboo 6old Rush in east-central BC was triggered by the discovery of rich placer gold
deposits on several creeks in the Likely and Wells-Barkerville areas between 1859 and 1862. This
area has subsequently yielded an estimated 2.5 to 3 million ounces (80 to 96 tonnes) of placer gold,

MINERALIZATION AT SPANISH MOUNTAIN

[ . o ' The Spanish Mountain deposit is a bulk tonnage gold system that also includes local higher grade gold-
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in the Spanish Mountain area), coupled with petrologic studies, Ar-Ar and U-Pb geochronology and

illustrating interpreted relationships between the principal auriferous vein

Pb isotopic analysis. When completed, the results of the new work will provide a detailed framework

for the timing of gold mineralization in different parts of the CGD and the structural and possible sets and norfth-trending cextral > east side down faults i response fo

. . . . . . . . . o i i - i i
lithological controls on mineralization. This poster summarizes some of the field and petrographic 52°30° inclined northeast-southwest directed shortening.
observations that have come out of the study thus far, along with new geochronological and Pb Figure 9: Equal area projections of poles to orientations
isotopic results. A full report on the preliminary results of the study will be published in Geoscience NTS 093A 7 of quartz veins in the Spanish Mountain deposit. A:
BC Summary of Activities 2008 (Report 2009-1; release date Jan 28, 2009). (Quesnel Lk) " Quartz veins less than 5 cm thick. B: Quartz veins >5
cm thick, including fault hosted and shear veins. Large
Horsefh‘ : dots = ribboned shear veins, mainly from the North Zone.
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REPLACEMENT MINERALIZATION IN THE WELLS-BARKERVILLE CAMP QUARTZ VEIN MINERALIZATION IN THE WELLS-BARKERVILLE CAMP e breccia bands (below) in a fault zone.
Replacement mineralization occurs within limestone at the Mosuito Creek and Island Mountain mines At least two stages of quartz veining occur in the Wells-Barkerville camp, comprising an early poorly | . . . . o .
in the northwestern portion of the camp, where it comprises multiple small (500-40,000 tonnes), mineralized and deformed set of veins which are cut by later auriferous, late tectonic quartz- F'QU"F 7. .Lead Isotopic compositions of sulphides from gold-
manto-like, folded, northwest plunging, rod-shaped bodies of massive, fine-grained py > Fe- carbonate-pyrite veins. The early veins (Fig. 3) are moderately NE-dipping, variably deformed qtz | el e bgamng veins (solid red cnrclgs) and replagemgnts (open r:ed
carbonate + qtz that replace limestone bands within 25 m of the structural base of the Downey I"/ - FTI-cgr'bona're +/- “I“-'SC Vei"'f- Thde erlins r'czn%e up to 1 ml;ﬂg%k: are bocﬁi\naged and folded, ard 2 * e 'CV'\"d:,rs).:‘" the \(Nell.lj-bBlarke.rw:le )camg, veins mT;heFSpamshl d FRASERGOLD DEPOSIT
(Baker unit) Succession. Approximately 32% of lode production from the camp was from this aterally discontinuous along strike and affected by most or a strain. These veins contain only 3 o LB s St L LS (A s o) pelas AL QU ULU S ARG ke o : : : ~
mineralization type. Ore El!\aoofs plung):a parallel to a;,es of, and are spaﬁallypassociafed with hinge background or low (<2 g/t) gold concentrations. In contrast, main stage quartz veins associated with NE 1571 % d?POS'T (solid green circles). The “shale curve” of Godwin and ?;?,e F:f:fﬁﬁg'_g.p;?epfcﬂt.y' Jgﬁg*sg ;?ﬁ::;}r;:;elzogoet:\s iﬁ;: f izaafraiﬁgzg:fﬁ:xﬁ z?‘v$;2 Cé?.lr'e}(g |l;re“ak
zones of, mesoscopic D2 folds. Highest Au grades are associated with fine grained pyrite within gold mineralization (Fig. 4) are structurally late and post-date all D1 and much or all D2 strain in 5| Sinclair (1982) is shown for reference. The data are . < ngc'line (Fig. 1) Miner'galizm‘ion ot Fraser olclia i r‘o cted b g’rh e same general sequence of Triassic
which Au occurs as grains along crystal boundaries and fractures. the region. They have been the source of approximately 68% of the lode gold production in the s conls istent with our interpretation that all presently recognized n1ye1'asedime%|.1'ar').l rocks and contain the sage distinctive co)cllr'se Fe-car'%ona're por?phyr'oblasfs that
Replacement mineralization of similar character at the Bonanza Ledge Zone SE of the Cariboo Wells-Barkerville Camp. Although individual veins are discordant fo ST"“’",Q"“Pth T.'"e vein systems h . e 'Sr""Y s o_?hmlr:‘erfl|zc|1‘sr|ori|m|jri|cﬂ;ezet;h:e$har'ea.?r cltr'e. rm;g?ly S}m"ar occur at Spanish Mountain. Gold mineralization at Frasergold occurs within, or is spatially associated
Gold Quartz-Mosquito system. However, the Bonanza Ledge Zone is hosted by, and replaces thinly as a whole are stratabound and generally confined to 150-250 m of strafigraphy within grey pelitic : I?jge.ine eli a 1_? : ir? +he CGGS ea d i‘: "::l als in 1_5 IY e(sj °.v d with stratabound sets of white quartz >> Fe-carbonate + muscovite + pyrite veins that are developed
bedded metaturbidites of the Hardscrabble Succession that are approximately 500m structurally to psammitic phyllite of the Rainbow unit over the entire >4 km length of the system. The favorable o | 999 Mmineralizaflo are cominantly crustally derivec. in the “knotted” Fe-carbonate porphyroblastic carbonaceous phyllite unit. The veins form complex
lower than the Rainbow-Baker contact area which hosts replacement mineralization in the Mosquito portions of the Rainbow unit lie immediately adjacent to, and southwest of the Rainbow-Baker g5 187 189 1a1 193 195 197 199 sets that are developed in concentrated zones several meters to tens of meters wide which
and Island Mountain mines. Mineralization in the Bonanza Ledge Zone occurs in discrete areas of contact area where replacement mineralization is developed, and veins frequently extend up to or 2%°pp/**ph collectively dip to the southwest (Fig. 11) and which form a bulk tonnage low grade gold deposit.
massive, banded and veinlet pyrite within a 20-100 m wide zone of intense sericite-Fe Mg- info the same horizons as the replacement mineralization. Quartz veins within mineralized zones at Frasergold comprise mainly subparallel, approximately S0/S51
carbonate-pyrite alteration. High grade mineralization (5-80 g/t Au) occurs in areas locally more The auriferous veins comprise E-W trending, steeply dipping, low displacement sinistral shear parallel (concordant) quartz veins and veinlets. These veins are affected both by D1 and D2 strain,
than 30 m thick comprising 10-70% pyrite in a gangue of muscovite, dolomite-ankerite and quartz, veins ("diagonal veins”) with strike lengths of 20-150 m and coeval, sheeted sets of northeast and are commonly transposed and boudinaged in the plane of S1, locally with the development of
forming at least two crudely shallow plunging zones. Au occurs as 2.5-60 mm native grains on trending extension veins (“orthogonal” or “transverse” veins) that together form complex vein arrays. SPANISH MOUNTAIN DEPOSIT infernal S1-parallel sericite stylolites. The veins are affected by F2 folds, and vary in orientation
fractures or grain boundaries in pyrite with galena and chalcopyrite, or encapsulated in pyrite. Veins consist of white qtz + py with Fe-carbonate +/- musc selvages and pyritic cores. Native gold The Spanish Mountain deposit occurs within the black phyllite package of the Quesnel Terrane, across F2 fold limbs, although generally are within or close to parallel to SO/S1. Larger, 15-50 cm
occurs in association with pyrite, and locally cosalite and bismuthinite. Adjacent to replacement approximately 3 km east of its probable thrust contact with overlying mafic volcanic rocks of the Nicola thick quartz-carbonate veins that are developed at moderate to high angles to S0/S1 are also
mineralization, the veips Typicall.y cut across it, although in some locations ex‘rensipn Yeins may Group to the southwest (Spanish Thrust, Fig. 1). The deposit is hosted by interbedded slaty to associated with the concordant veins. Highest gold grades (>3 g/t Au) commonly occur associated
emanate off the margins of pyrite replacement zones. The structural style of veins is dominantly phyllitic, dark grey to black siltstone, carbonaceous mudstone, greywacke, and minor conglomerate. with the larger veins where they contain abundant Fe-carbonate + pyrite. Gold occurs both as
brittle, but local stylolitic pressure solution seams, sinistral shear bands, and sigmoidal shapes to The sedimentary units are locally intruded by plagioclase +/- quartz-phyric dykes and sills; these occur relatively coarse, free grains associated with masses of Fe-carbonate, pyrite and/or pyrrhotite within
Figure 2: Style of replacement mineralization extension veins support local semi-brittle behavior during vein formation. The veins postdate most commonly in the Lower Argillite at the structural base of the carbonaceous phyllite sequence (Fig. 8). the veins, and also as fine grains within quartz near vein margins.
in the Wells-Barkerville camp. A: Band of D2 strain and cut across F2 fold closures; however, they are kinematically consistent with formation These sills are affected by all phases of folding, alteration, and quartz vein mineralization (Fig. 8).
pyrite replacement mineralization in the foliated in response to NE-SW directed D2 shortening, collectively suggesting a late D2 timing. Locally irregular outlines to the contacts of these sills, and brecciation on their finer-grained margins
'~ limestone of the Baker unit, Mosquito Creek A third type of auriferous quartz vein is the “strike” or “"A” vein type, which are more that may represent peperitic textures suggest that they may have been intruded into unconsolidated
- mine. Field of view 2 m. B: Detail of fine- continuous, fault hosted, NW-trending and steep NE dipping shear veins to the SE of the Cariboo sediments. Five separate samples of the intrusions have yielded U-Pb zircon ages of 185.6 +/-1.5 to
grained banded pyritic replacement Gold Quartz mine near the Bonanza Ledge Zone. The largest vein of this type is the BC vein (Fig. 187 +/- 0.8 Ma. Figure 11: Style of deformed vein systems in the Frasergold
mineralization in blue-grey dolomitized limestone 5). which has been traced in outcrop and drilling for 800 meters, is locally >30 m thick, and is R | = g g, o R deposit. A: Stratabound deformed quartz veins in outcrop near
from the Mosquito mine. C: Typical localized in carbonaceous phyllite termed the BC unit, that lies approximately 500 m southwest of R~ WX Grouse Creek. S2 foliation is parallel to the rock hammer, and
replacement style pyritic mineralization from the Rainbow-Baker contact. The Bonanza Ledge Zone occurs between immediately within, and for up Y axial planar to folds of the veins. View NW. B: Folded '
. the Bonanza Ledge Zone, showing fine grained to 50 m into, its footwall. f ' ' '

concordant extension veins; view SE in underground workings; field
of view 2 m. C: A banded, southwest dipping discordant vein, at
lower right, is joined in its hangingwall by folded, narrower semi-
concordant quartz extension veins. Although folded by F2 folds,
§ the veins in the hangingwall of the larger vein display geometries
I compatible with development as sigmoidal extension vein arrays in
# the hangingwall of a larger shear vein. View northwest in
underground workings. D: Larger, steeply dipping 0.5 m wide
| white quartz veins with auriferous orange-brown Fe-carbonate >>
pyrite bands. View SE in underground workings.

| pervasively disseminated pyrite lamina and
bands which alternate with dolomitic (left) and
tan sericite altered (right) matrix. Protolith

~ was calcareous siltstone (left) and mudstone

. (right). D: Mauve colored purple-grey

»¢ peripheral sericite alteration to the Bonanza
Ledge Zone containing ptygmatically folded
pyrite-pyrrhotite veinlets.

Figure 89: View to the southwest of a
drill cut out in lower portions of the
carbonaceous phyllite sequence on Spanish
Mountain. The photo illustrates two
concordant, deformed, and S1 parallel

Figure 4: Main stage auriferous quartz vein
systems in the Wells-Barkerville area. A: ENE-
trending quartz vein in contains clots of coarse,
wu partially oxidized pyrite, and is obliquely joined porphyritic sills (in pink in the inset),

o by north-northeast trending extensional veins. e S SETeeRsaae=E which are cut by northwest trending,
Field of view = 2 m, Cariboo Gold Quartz mine. P steep northwest dipping quartz extension
B: Mineralized quartz-pyrite fault-fill, east-west G veins (shown in red).

trending diagonal vein, Mosquito Creek Mine. 2 W

Vein is approximately 0.8 m thick. Grey banding
in the vein is pyrite. C: Sheeted NE-trending

8 Figure 3. Folded early quartz-carbonate vein with muscovite envelopes,
& Mosquito Mine, 4400 level. Vein is within lower portions of the Baker

gtz > py + Fe-carbonate extension veins on the

g2 limestone. Field iew is 1.2 i thwest of drift wall.
jl limestone. Field of view is m, view southwest of drift wa SE side of Williams Creek at the Blackjack
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prospect near Barkerville. View is to the NE. D:
NE-trending extensional (“transverse”) vein in the
Cariboo Gold Quartz mine. Vein is 0.3 m thick.




