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Far North Geological Mapping Initiative (FNGMI) is a science-based, geological mapping or inventory 
initiative to better understand the geological history of the Far North and its mineral resources. 
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territories may be located in the mineral exploration area to discuss their project. 
 
  
 
 
Miscellaneous Release—Data 271 
GIS Compilation of Mineral Occurrences in the Central North Caribou Terrane, Northwestern Ontario 

by M.A. Puumala1 and N.A. Bennett2,3 

This publication can be downloaded from 
http://www.geologyontario.mndm.gov.on.ca/mndmaccess/mndm_dir.asp?type=pub&id=MRD271  

This digital release is a compilation of mineral occurrences of the central North Caribou terrane, northwestern 
Ontario (National Topographic System (NTS) map areas 53 B and C and parts of 53 A, D and E.  This 
compilation was initiated by M.A. Puumala during 2007 as part of the Far North Geological Mapping Initiative 
and was completed in 2010 by N.A. Bennett.  These data are being released in conjunction with Open File 
Report 6256, Mineral Occurrences of the Central North Caribou Terrane, Northwestern Ontario.  The OFR 
provides more detailed occurrence descriptions; however, some of the data for the mineral occurrences are also 
provided as 2 Microsoft® Excel® (.xls) spreadsheets.  One colour figure (Map 1), at a scale of 1:250 000, 
accompanies the OFR; a digital version is provided in portable document format (1 .pdf file).  This release 
provides geodatabase and shapefile data in ESRI® ArcGIS® 9.3 format for the OFR colour map.  Location data 
are provided in the Universal Transverse Mercator (UTM) projection and grid system, zones 15 and 16, North 
American Datum 1983 (NAD83).  Available on 1 CD. 

1. Data.  This folder contains 2 Microsoft® Excel® spreadsheets (.xls). 
a)  central North Caribou-MineralDeposits.xls:  This spreadsheet contains the MDI data for mineral occurrences in the 

central North Caribou terrane including the UTM co-ordinates for locations. 
b)  MDI-info_Map1.xls:  This spreadsheet contains i) the mineral occurrence table on OFR 6256 Map 1; and ii) the 

deposit information in symbol form. 
2. GIS_data.  This folder contains the map document (.mxd) files, geodatabase (.gdb) file and shapefiles used to create the 

OFR 6256 Map 1.  The map document (.mxd) and geodatabase (.gdb) files were created in ESRI® ArcGIS® 9.3. 
3. Map.  This folder contains 1 portable document format (.pdf) file. 

a)  OFR6256-Map1.pdf:  Map 1 is a 1:250 000 scale compilation map of mineral occurrences for this study area, and 
includes the names (and boundaries) of the base map areas where mineral occurrences are located. 
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Abstract 

This study provides a compilation of geological and metallogenic information for the 224 mineral occurrences 
in the central portion of the Archean North Caribou terrane of the Superior Province. These occurrences have 
been documented since the 1920s through mineral exploration programs and government geological surveys.  
This project was made possible through the Ontario Government’s Far North Geological Mapping Initiative 
(FNGMI) and the Ontario Geological Survey Resident Geologist Program. 

The study area is located between 52° and 53°N latitude and 89°45′ to 95°10′W longitude. This area is 
covered by the National Topographic System (NTS) 1:250 000 map sheets 53 B and 53 C and 1:50 000 scale 
map sheets 53 A/5; 53 D/1, 2, 7, 8, 9, 10, 15, 16 and parts of 3, 6, 11, 14; 53 E/1 and part of E/2.  Much of the 
study area is remote and difficult to access, with all-weather roads currently limited to the Highway 808 corridor 
and the Musselwhite Mine road that pass through the southeastern portion of the study area.  As a result, much 
of the area is only accessible by air and/or water or by ice roads in winter. 

The central North Caribou terrane has experienced past mineral production in the Favourable Lake 
greenstone belt at the Berens River gold-silver-lead zinc mine, with current production occurring in the North 
Caribou greenstone belt at the Musselwhite gold mine.  In addition to the 2 area mines, 21 mineral prospects and 
201 occurrences have been documented through mineral exploration programs and government geological 
surveys that have been carried out in the study area since the 1920s.  These mineral deposits have been classified 
using the Ontario Geological Survey’s Mineral Deposit Inventory (MDI2) classification system (Ontario 
Geological Survey 2004, 2010). These Mineral Deposit Inventory (MDI) records include 8 developed prospects 
with reserves; 2 developed prospects without reserves; 11 prospects (sites with a minimum of 3 significant 
mineralized intersections); 173 occurrences; and 28 discretionary occurrences (sites with interesting 
mineralization that does not meet occurrence-grade requirements). 

These mineral occurrences represent a wide variety of mineralization types, including lode gold (vein and 
replacement); polymetallic vein; mafic to ultramafic intrusion-hosted copper-nickel-platinum group elements 
(PGE); rare-element-bearing pegmatite; uranium-bearing pegmatite; volcanogenic massive sulphide (VMS); 
intrusive porphyry-related copper-molybdenum-gold; alkalic gold and copper porphyry and Algoma-type 
banded iron formation. 

The vast majority of the documented mineral occurrences in the central North Caribou terrane are located 
within or immediately adjacent to the volcanic-sedimentary rock sequences that are most commonly referred to 
as greenstone belts.  The study area includes the McInnes Lake, Hornby Lake, Favourable Lake, North Spirit 
Lake, Upper Windigo, Horseshoe Lake and North Caribou greenstone belts. 

The varied geology and tectonic histories of the supracrustal rock assemblages, which comprise the 
greenstone belts, influence the distribution of economic mineral occurrences.  A key goal of this study was to 
establish the relationship between the various styles of mineralization and individual tectonic events.  By 
gaining an understanding of these relationships, exploration for specific commodities can be focussed in areas 
where the tectonic history indicates the highest potential for economic mineralization. 

An evaluation of the distribution of mineral occurrences throughout the central North Caribou terrane has 
resulted in the following proposed chronology of metallogenic events. 

1. Mafic to ultramafic intrusion-hosted copper-nickel-PGE mineralization occurs in mafic intrusive rocks of 
probable Mesoarchean origin in the Hornby Lake greenstone belt, and in the ultramafic rocks of the Wapisipi 
(3023 to 3046 Ma) and Makataiamik (2962 to 3067 Ma) assemblages of the North Spirit Lake greenstone belt. 

2. Algoma-type banded iron formation is found in metavolcanic and metasedimentary assemblages of all 
ages.  However, the most significant known deposit is associated with the Mesoarchean Wapisipi 
assemblage (3023 to 3046 Ma) in the North Spirit Lake greenstone belt. 



3. Volcanogenic massive sulphide (VMS) mineralization occurs in Mesoarchean assemblages within the 
North Caribou (2932 to 2965 Ma) and Favourable Lake greenstone belts (2926 Ma). Zinc and/or copper 
mineralization associated with Mesoarchean iron formations, chemical metasedimentary rocks, and/or 
argillite has also been reported in the Horseshoe Lake (Wapamisk assemblage 2900 to 3000 Ma) and North 
Spirit Lake (Makataiamik assemblage 2962 to 3067 Ma) greenstone belts. 

4. Later mafic to ultramafic rock-hosted nickel-copper-PGE mineralization in the Favourable Lake greenstone 
belt is associated with younger intrusions that have a close spatial association with the Bear Head fault 
zone. 

5. Later VMS-type mineralization in association with volcanic rocks within the Hewitt assemblage (2714 to 
2744 Ma) of the North Spirit Lake greenstone belt. 

6. Porphyry copper-molybdenum-gold–type and alkalic porphyry gold-copper–type mineralization in the 
Favourable Lake and North Spirit Lake greenstone belts, respectively. The porphyry-type deposits are 
interpreted to be related to Neoarchean magmatic activity in the back-arc tectonic setting that 
approximately coincides with the Bear Head fault zone. The Setting Net Lake stock was emplaced at 
2708 Ma.  An age of 2731 Ma has been reported for the Bijou Point complex. 

7. Structurally controlled gold mineralization has a close spatial association with the 3 regional transcurrent 
fault zones (the Bear Head fault zone, Windigo–Horseshoe shear zone and North Caribou–Totogan shear 
zone) that occur in the study area.  Gold mineralization associated with the Bear Head fault zone is likely to 
have been associated with Neoarchean tectonism (i.e., the North Caribou terrane–Winnipeg River terrane 
collision event).  However, the timing of mineralization in proximity to the other 2 structures has not yet 
been established with certainty (i.e., gold mineralization at the Musselwhite Mine could have occurred 
earlier). 

8. Polymetallic vein mineralization occurs in the Favourable Lake and North Sprit Lake greenstone belts, and 
in the northwestern portions of the North Caribou greenstone belt.  Polymetallic vein occurrences have a 
close spatial association with the northwest-striking regional transcurrent faults that crosscut the study area, 
most notably the Bear Head fault zone.  As a result, it is probable that this deposit type also developed 
during the Neoarchean North Caribou terrane–Winnipeg River terrane collision event; but represents 
mineralization that occurred at a higher crustal level. 

9. Rare-element and uranium-bearing pegmatites are known to occur immediately adjacent to the Bear Head 
fault zone.  Rare-element pegmatite dikes have also been documented in the Musselwhite Mine area, near 
the North Caribou–Totogan shear zone.  Pegmatites are also associated with the peraluminous Pakeagama 
Lake pluton and are likely to represent late-tectonic to posttectonic intrusions whose emplacement was 
influenced by the Bear Head fault zone. 
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