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Stop 7. Azen Creek Copper-Nickel-PGE Occurrence The Azen Creek zone was one of the initial discovery sites for PGE mineralization in the River Valley intrusion in the fall of 1998. Its location along the north contact of the intrusion, some 6 km from Dana Lake, was the first indication that PGE mineralization might occur discontinuously to continuously over a considerable strike length. The stripped area south of the road contains inclusions of medium-grained gabbronorite, troctolite, amphibolite, alkali feldspar granite and other felsic material within a medium-grained, grey-green olivine gabbronorite. Inclusions are more abundant on the west side of the stripped area, and vary from centimetre- to metre-scale. Mineralization consists of finely disseminated chalcopyrite and pyrrhotite in the matrix, as well as some sulphide-rich inclusions. Hrominchuk and Jobin-Bevans (2000) suggested that the inclusion-bearing zone might be intrusive into the contact zone of the intrusion, roughly coincident with the boundary between the fine-grained contact zone rocks and overlying divine-rich cumulates of the Olivine Gabbronorite zone (e.g.. Stop 5).

The stripped area north of the road contains less mineralization, but shows a variety ofpegmatitic veins and pods. The pegmatitic pods are commonly cored by inclusions of felsic material, likely incorporated from the footwall of the intrusion. Return to vehicles, turn around, and retrace route to Highway 805. 

0.0 km    Junction with Highway 805, reset odometer to zero. Proceed west on Highway 805. 

0.3 km     Highway bends south, side road heads west to Upper Canada Stone Company and Giroux gravel pit. Note piles of crushed, black aggregate derived from the well-preserved gabbronorite of the River Valley intrusion. From this point westward, the road parallels the Sturgeon River on the south, as well as winding its way back and forth across an abandoned Canadian National Railways right-of-way. 

1.4 to 1.1 km  High ridges to the north of the road are well preserved gabbronorite of the River Valley intrusion.

 5.4 km     Outcrop ridge north of the road and the right-of-way consists of gabbronorite of the River Valley intrusion which contains 2 fabrics, the later fabric being parallel to the Sturgeon River. Rocks similar to these were previously mapped as being deformed equivalents of Nipissing gabbro (Dressier 1979), however, chemically and petrographically they belong to the River Valley intrusion.

6.8 km     Road turns north at Glen Afton. Glen Afton lies near the eastern margin of the 1 to 2 km wide boundary zone that marks the Grenville-Southem Province boundary in this area. For the next 20 km. Highway 805 weaves back and forth across this boundary zone, exposing zones of intense mylonization separated by lenses of relatively well-preserved rocks of the

Huronian Supergroup, the River Valley intrusion, and the Nipissing intrusive suite. Note that Highway 805 was re-aligned between 1988 and 1989; consequently, users ofDavidson's

(1986) guidebook for'the Grenville Front in this area are cautioned that the distances and stop locations listed in that guide are not always easily determined. Where possible, this guide notes the location of some ofDavidson's stops.

7.0 km     Park vehicles just past old railroad right-of-way and examine outcrops on west side of

Highway.

Optional Stop. Huronian Metavolcanic Rocks

This is Stop 2.6 of Lumbers (1978). UTM for the south outcrop 554000E, 5166220N; for the north n  outcrop 554005E 5166267N. The outcrop just north and west of the abandoned right-of-way consists of medium-layered dacite, which may be part of the Stobie Formation of the Huronian Supergroup. The low outcrop beside the road (100 m to the north) consists of felsic to intermediate pyroclastic rocks assigned to the Huronian Supergroup. These outcrops represent the easternmost extent of Huronian felsic metavolcanic rocks that have been recognized to date. It is difficult to differentiate fine-grained metavolcanic rocks from mylonitic rocks along the Grenville Front, due to the intensity of the deformation. Return to vehicles and continue north on Highway 805.

8.0-8.2 km Outcrops west of the highway consist of fine-grained amphibolite, possibly representing

Huronian Supergroup metavolcanic rocks, whereas outcrops east of the highway, generally covered by vegetation, consist of deformed leucogabbronorite of the River Valley intrusion.

9.5 km     Low outcrops of gneissic leucogabbronorite of the River Valley intrusion occur on both sides of the road.

9.8 km     ATV trail to Lismer's Ridge area on property of Pacific North West Capital Corporation on the right (east).

10.1 to 10.6 km Outcrops in this stretch of road, particularly those on the north side of the road, represent an optional stop.

Optional Stop. Variably Preserved Nipissing Gabbro

This location approximates Stop 2.7 of Lumbers (1978). The highway transects a body of Nipissing gabbro that has intruded the River Valley intrusion. Outcrop exposures on the north side of the road, in f /) the vicinity of UTM 554777E 516851 IN, exhibit varied degrees of preservation of the Nipissing rocks, similar to that observed in rocks of the River Valley intrusion. Dark green to almost black-weathering rocks are Nipissing gabbro retaining primary orthopyroxene and minor olivine grains, whereas green-weathering outcrops consist of typical, greenschist-grade, amphibolitized Nipissing gabbro, typical of what most of these rocks look like in the Southern Province. Note that plagioclase is much less abundant in the Nipissing rocks than in the River Valley intrusion. Return to vehicles and continue north on Highway 805.

10.7 km    Outcrops north of road consist ofprotomylonitic gabbronorite of the River Valley intrusion and ultramylonite of unknown protolith.

10.9 to 11.1 km Outcrops east of the road consist of foliated to protomylonitic leucogabbronorite of the River Valley intrusion, intruded by deformed, pink felsite veins that are chemically similar to Huronian Supergroup felsic metavolcanic rocks (Easton 2003). UTM 554415E, 5168855N. 

11.2 km    Outcrop east of the road consists ofvaritextured gabbro of the River Valley intrusion. UTM 554500E.5169105N. 

11.8 km    Park vehicles and examine outcrops on east side of road. 

Stop 8. Mylonitized Anorthosite of the River Valley Intrusion This is Stop R6a ofDavidson (1986) and Stop 2.8 of Lumbers (1978). Outcrops west of the road consist ofultramylonite derived from rocks of the River Valley intrusion. Please note a few large blocks in the area, in which mylonitic texture is developed in rocks that compositionally are anorthosite. Return to vehicles and continue north on Highway 805. 

12.0-12.2 km Road extends uphill and around a curve, passing through outcrops of greenish weathering

Nipissing gabbro. This curve is the location of stop R5 ofDavidson (1986). 

12.3 km    Outcrops on both sides of the road consist of black, flinty, ultramylonite of unknown protolith, but which may be derived, in part, from Huronian felsic metavolcanic rocks. This outcrop approximates stop R4 ofDavidson (1986).

 12.5 km    Outcrop west of road consists of boulder conglomerate, likely belonging to the Gowganda Formation, in contact with weathered granite of unknown age. Outcrops east of the road are a black, flinty ultramylonite (UTM 554057E, 5170254N). The section of road between kilometre 11.8 and 12.5 illustrates the rapid transition between weakly deformed and intensely deformed rocks within the Southern-Grenville province boundary.

Metasedimentary and metavolcanic rocks of the Huronian Supergroup occur in close proximity to rocks of the River Valley intrusion in this area, but deformation has obscured primary contacts. 

13.3 km    Outcrops on curve consist of felsite and black, flinty ultramylonite. 

15.1 km    Pull over and park, examine outcrops on the east side of Highway 805. 

Optional Stop. Mississagi Formation and Mylonitic Contact with the River Valley Intrusion 

This is Stop R3a and R3c ofDavidson (1986). Outcrops on the east side of Highway 805 consist of deformed quartz arenite of the Mississagi Formation. UTM of road outcrop is 554413E, 5172600N.  / Proceed east through the bush for approximately 100 m to a cliff face. Black, flinty ultramylonite occurs at the base of the cliff, above quartz arenite of the Mississagi Formation. The mylonite is graditional upward, over about 1 to 3 m, into foliated leucogabbronorite of the River Valley intrusion. The Dana North zone, at the next field trip stop, occurs about 50 m stratigraphically above this location, and about 400 m east of this stop. Return to vehicles and continue north on Highway 805. 

15.5 km   Turnoff on right (east) leads to Pacific North West Capital Corporation Dana North exploration area.

16.3 km   Junction, continue south roughly 500 m on road and park in flat area opposite large stripped

. outcrop.

Stop 9. Dana Lake Copper-Nickel-PGE Occurrence 

Prospectors L. Luhta, R. Bailey and R. Orchard first reported promising platinum-group element assay values from rocks of the River Valley intrusion near Dana Lake and Azen Creek in November 1998. Subsequently, Pacific North West Capital Corporation optioned and staked most of the north contact of the River Valley intrusion in Dana Township (inset map in Figure 12). Mustang Minerals Corporation optioned and staked most of the River Valley intrusion in Crerar Township, as well as part of the north contact near the Dana-McWilliams Township boundary. As of this writing. Pacific North West Capital Corporation has identified a dozen exploration targets along this northern contact. These are, from northwest to southeast, the Pardo, Dana North, Dana South, Banshee, Lismer's Ridge (Lismer's North and Lismer's South), Macdonald, Varley, Azen, Jackson's Flats, and Razor zones. The Thomson zone is located more centrally in the intrusion.

Between 2000 and spring 2003, Pacific North West Capital Corporation, in conjunction with their partner, Anglo American Platinum Corporation Limited, had completed 5 diamond-drill programs. Approximately 288 diamond-drill holes totalling 58 000 m have been completed on their River Valley intrusion property in Dana Township. Diamond drilling was focussed almost entirely on the Dana North (see Figure 12) and Lismer's Ridge targets. A 6th diamond-drill program, aiming for a potential total of another 40 000 m of diamond-drill core, is underway, also focussing mainly on the Dana North and Lismer's Ridge zones (Pacific North West Capital Corporation, Press Release, April 10,2003; http://www.pfncapital.com/s/NewsReleases). The scope of these diamond drilling programs is too large to effectively summarize herein; consequently, the reader is referred to the comprehensive assessment file reports (Resident Geologist's office, Sudbury) related to these programs.

Pacific North West Capital Corporation has released 2 Mineral Resource estimates for the Dana North zone, based on the Phase 1 to 5 drilling programs. In both cases, Derry, Michener, Booth and Wahl Consultants Limited conducted the resource studies. The first in situ resource estimate (Pacific North West Capital Corporation, Press Release, October 16, 2001) was a total measured, identified and inferred resource of 593 000 ounces palladium, platinum and gold at Dana North, Dana South and Lismer's Ridge. This estimate used a 0.7 g/t Pt+Pd cut-off grade, and can also be expressed as 12.7 million tonnes at 1.46 g/t Pt+Pd+Au. This can be broken down into 7.74 million tonnes at 1.60 g/t Pt+Pd+Au at Dana North and South, and 4.97 million tonnes at 1.24 g/t Pt+Pd+Au at Lismer's Ridge.

The second Mineral Resource estimate (Pacific North West Capital Corporation, Press Release, October 17,2002) was a total measured and indicated resource of 825 900 ounces palladium, platinum and gold. There were inferred resources of 200 600 ounces palladium, platinum and gold, yielding a total of 1 026 500 ounces at Dana North and Lismer's Ridge. This estimate used a 0.7 g/t Pt+Pd cut-off grade, and can also be expressed as 18.1 million tonnes of measured and indicated at 1.36 g/t Pt+Pd and 5.4 million tonnes inferred at 1.11 g/t Pt+Pd. Roughly 60 of this resource is in the Dana North area.

A description of the Dana North zone has been published by S. Jobin-Bevans, Projects Manager for Pacific North West Capital Corporation, in James et al. (2002b). The description below, in a slightly smaller font, is derived from that published report.

The distribution of the marginal Inclusion-bearing/Breccia zone (roughly equivalent to the Inclusion- and/or Fragment-bearing zone ofHrominchuk (2000) and James et al. (2002a)), the loci of mineralization, is in abmpt, intrusive contact to the east with the Neoarchean-age Pardo gneiss, and to the west these zones are replaced by a weakly layered to massive leucogabbro-gabbro-melagabbro sequence. Small pod-like, alkalic intrusions of unknown age are observed at two places along the intrusive contact where they displace the Inclusion-bearing/Breccia Zone. As well, faults related to the Grenville Front and a 1238 Ma Sudbury swarm oli vine-magnetite gabbro dyke cut or displace this zone. Silicate assemblages that host the mineralization in this part of the

River Valley intrusion exhibit upper greenschist facies mineralogy in contrast to the upper amphibolite facies and preserved magmatic assemblages that dominate the remainder of the intrusion. The stratigraphy of the Inclusion-bearing/Breccia Zone is normally -100 m wide in plan view. From the footwall Pardo gneiss, westward into the intrusion, the sequence and character of the distinguishable units are:

1 Footwall Breccia Unit: typically 5 to 15 m wide, but may be absent. It consists of partly rounded to angular, centimetre- to decimetre-size fragments of country rock (-75; Pardo gneiss, Archean gabbro, diabase, diorite minor Huronian Supergroup metasedimentary rocks) and River Valley intrusion material (-25; chilled gabbro and medium-grained melagabbro) in a matrix of finer grained rock of similar composition and

(or) an aplitic to granitic matrix. A narrow zone ofmigmatite at the contact of the intrusion is probably due to contact metamorphism, and granitic veins can be traced from this unit into the footwall at Lismer's Ridge.

Sulphide minerals are dominantly pyrite and pyrrhotite with local areas of trace to 1 volume percent chalcopyrite + pyrrhotite. Platinum group element concentrations are normally less than 25 ppb.

2 Boundary Unit: 5 to 20 m wide, but may be absent. It contains partly rounded to subangular, centimetre- and decimetre-size fragments of country rock (typically 10-25), and cognate xenoliths of melagabbro, gabbro and less commonly leucogabbro to anorthosite in a matrix of gabbro to melagabbro ± aplite/granite, as in the

Footwall Breccia. Sulphide minerals are mainly pyrite and pyrrhotite, locally up to 3 volume percent chalcopyrite + pyrrhotite occur; platinum group element contents are typically <75 ppb with local concentrations greater than 1000 ppb.

3 Breccia Unit: 20 m wide to greater than 100 m. It contains as much as 95 dominantly cognate xenoliths of gabbro to melagabbro and subordinate leucogabbro in a medium-grained matrix of similar composition; fragments are partly rounded to round probably due to partial assimilation, and centimetre to decimetre in size Those greater than a metre are mainly footwall compositions (including Huronian Supergroup metasedimentary rocks) and tend to be larger with increasing proximity to the intrusive contact. Sulphide minerals (1 to 5 volume percent pyrrhotite + chalcopyrite) occur as both bleb and disseminated types; platinum group element contents are highly varied, but most values range from 500-6000 ppb with local concentrations greater than 10,000 ppb.

4 Inclusion-bearing Unit: 10 to 50 m wide. It contains >90 autoliths of leucogabbro, subordinate gabbro and less melagabbro in a matrix of either medium-grained leucogabbro or gabbro; the leucogabbro xenoliths are subangular to partly rounded, dominantly decimetre to metre in scale, and appear to be sloped inclusions from the adjacent (overlying) Leucogabbronorite zone. Sulphide minerals include trace to 3 volume percent pyrrhotite + chalcopyrite; platinum group element contents range from 100-500 ppb with local concentrations greater than 1000 ppb.

Interestingly, the Breccia Unit, which shows the highest and most persistent sulphide-associated platinum group element mineralization, has the smallest proportion of footwall inclusions (<1%); perhaps an indication that chemical contamination from footwall lithologies is not a major controlling factor on mineralization.

Fine-grained gabbro and diabase dikes cut all of the above units as well as the Leucogabbronorite zone in the main part of the intrusion. These dikes are metamorphosed at a grade similar to the intrusion in the Dana North area and are distinct from younger dikes of the Sudbury swarm'.

Drill hole, data suggest that the dip of the contact of the Inclusion-bearing/Breccia zone with the footwall is at least 45° to 65° and toward the intrusion, whereas the apparent dip of the surface between the Inclusion-bearing Unit 7 and Breccia Unit is steeper (-70° ) and toward the intrusive contact. The attitude of metre-scale layering in the Leucogabbronorite zone adjacent to the mineralized Inclusion-bearing/Breccia zone is poorly constrained but is estimated to be near-vertical (-70° to 90° west and east) and possibly shallowing (i.e. less than 70° west dip) westward into the intrusion.

S/Se ratios for 13 of 15 samples (mineralized and barren) from the Dana North and Lismer's Ridge areas have values from 500 to 2120, which are well within the magmatic range indicted by the Merensky and J-M reefs, awl Konttijarvi-Portimo contact-type mineralization (i.e., 700-800 S/Se). Footwall rocks have low Pt, Pd and Au and Pd/Pt and Cu/Ni are less than 1; these metal values indicate that the Archean footwall rocks are not genetically related to the platinum group element mineralizing event(s). Estimates of the metal values for barren magma that forms large parts of the intrusion or which are feeders, have less than 100 ppm Cu and anomalous Pt + Pd concentrations averaging 32 to 35 ppb, but their metal ratios, Pd/Pt and Cu/Ni, are both less than 1, which is unlike mineralized samples (see below). Analytical data for sulphide-bearing felsic and mafic dikes and the Boundary, Breccia and Inclusion-bearing Units all show moderate to high average Pt+Pd (peaking in the Breccia Unit, as expected), and all show Pd/Pt and Cu/Ni ratios based on metal averages in the range 1.1-4.8, distinct from the low sulphide, Cu-poor assemblages. The mineralized zones at the Bull Frog Zone of the East Bull Lake Intrusion show the same geochemical features.

RVI PGE Metallogeny

 Similar to the East Bull and Agnew lopoliths, the RVI is host to contact- and reef-type Ni-Cu-PGE mineralization. It occurs at the east end of what might be termed the Greater Sudbury Nickel Belt. A unique feature of this "metallotect" is that the associated Ni-Cu-PGE mineralization recurs in mafic igneous complexes over a considerable span of time: from early East Bull @ 2490-2475 Ma, through Nippissing @ 2215 Ma, to the Sudbury Event @ 1850 Ma. Outside of the Bushveld Complex in South Africa, this is undoubtedly the greatest known Ni-Cu-PGE anomaly on the globe and the cause for such Ni-Cu-PGE concentration is still open to considerable speculation. One might hypothesize that the East Bull magmatism was the most formative, with the Nippissing and Sudbury ores being derivative and inherited. It seems clear in the case of the East Bull Lake Suite, that the source magma attained sulphur saturation at an early stage in the filling history of the EBL chambers to account for repeated occurrence of contact-type ores.

An interesting result of past and ongoing work on the EBL contact-type ores is the implication of early high temperature (1200° C) anorthositic plagioclase fractionation in developing a dense high Fe-Mg residual melt. Mixing of such evolved residual with more primitive magma forming the main stage of the filling history may have played a pivotal role in sulphur saturation and Ni-Cu-PGE scavenging. The work carried out on the mineralized Contact Breccia supports such complex magma mixing as might occur if dense residual collecting below Marginal Anorthositic Gabbronorite zones were still largely liquid when the main heave of primitive magma occurred, i.e. an early very high temperature (1300°C) and crustally-contaminated melt capped the rising magmatic stems feeding the individual EBL centers. The main magma chambers developed immediately above where such stems were choked off from further advance by high temperature plagioclase crystallization and this occurred at relatively shallow crustal levels where magmatic pressures equaled the lithostatic load. In such a case, the top of the conduit, between capping anorthositic mush and sidewalls would be infiltrated when the main chamber was flooded, providing a setting for wholesale magma mixing within Contact Breccia. Commingled melt formed pyroxenitic pegmatoid between Marginal Leucogabbronorite and overlying Olivine Gabbronorite at the base of the Layered Series. Given the local size of basement blocks (1-1 Om scale) and mega-rafts (10-100m scale at Azen)) of basal Layered Series within the Contact Breccia, it is likely that the main RVI chamber was essentually fed by sidewall magma conduits and the chamber grew essentially by subsiding into its own conduit.

The Layered Series documents an episodic filling history whereby some operative fault valve pressure release mechanism, balancing hydrostatic pressures and the increasing lithostatic load, controlled the magma supply. These discrete magma pulses differentiated from olivine rich bases, through oikocrystic bronzitite centers, to plagioclase rich tops. m the RVI, these individual magma pulses give rise to thick 30 to 50 meter thick fractionated units locally characterized by internal layering at the decimeter to meter scale, probably driven by internal convective turnover within given magma pulses. It seems likely that in the RVI, the Layered Series and overlying Upper Series have connected crystallization histories, with the unlayered Leucogabbro Zone at the base the Upper Series developing through continuing floatation of plagioclase throughout the filling history of the Main Layered Series. The occurrence of coarse amoeboid olivine lenses within the uppermost part of the Marginal Anorthositic Gabbronorite Zone indicates magmatic overpressures leading up to the development of the main chamber permitted limited seepage of primitive melt into the fractionated plagioclase rich mush, part of which may have delaminated to cap the main chamber. Sulphur saturation may have been attained in the pegmatoidal Transition Zone separating Layered Gabbronorite and Upper Leucogabbro through mixing residual oxide melt ponding below Upper Leucogabbro with the latest and most evolved magmatic pulses released into the main chamber. Such a history might account for the significant shift in metal ratios between basal contact-type ores and upper reef-type enrichments in the Transition Zone: contact ores are richer in Ni and Pd and have a Pd/Pt ratio about 3; Transition mineralization is rich in Cu, lower in Ni-Pd tenor, and has a Pd/Pt ratio about In addition to significant evident variation in primary magmatic Ni-Cu-PGE signatures, there is considerable evidence to indicate that Grenville mylonitic shearing and amphibolitic recrytallization caused dramatic secondary remobilization of primary sulphide. The retrograde mylonitic shears with associated chlorite at Dana have associated enrichment in As, suggesting these are especially effective sinks for low temperature (350°C) hydrothermal mineralization. The gametiferous shears developed at amphibolite facies conditions have associated barren pyrite. likely the direct result of these shears being conduits for wholesale metamorphic desuphidization. The pervasively recrystallized part of the RVI south of the Sturgeon River Fault may entirely lack primary magmatic sulphide ores, as it is so far known to be host to only prospects rich in secondary Cu more or less devoid of any associated Ni-PGE enrichment.
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