
IntroductIon
The Mesoarchean Lumby Lake greenstone belt, located 40km northeast of Atikokan (Figure 1), is composed 
dominantly of mafic metavolcanic rocks with lesser amounts of felsic metavolcanic rocks, clastic metasedimentary 
rocks, marble, iron formation and ultramafic metavolcanic rocks (Figure 2). Neoarchean intrusive rocks include 
the Norway Lake pluton, the Chill Lake pluton and the Van Nostrand stock as well as several ultramafic sills and 
stocks that have potential for Cu-Ni-PGE mineralization (Figure 2). Bedrock mapping was conducted at 1:20 000 
scale during the 2009 field season and was supported in part by the Atikokan Mineral Development Initiative. A 
new aeromagnetic geophysical survey was flown as part of the project and was used to interpret the geology of 
the greenstone belt.

Four depositional sequences and two tectonostratigraphic assemblages were defined by the new mapping as 
well as previous geochemical and geochronological studies. The northern tectonostratigraphic assemablage 
is composed of the Lumby North and Pinecone depositional sequences and the southern tectonostratigraphic 
assemblage is composed of the Bar Lake and Lumby South depositional sequences. The tectonostratigraphic 
assemblages are separated by the central shear zone. This is a dextral shear zone that was reactivated 
during the D2 deformational event and overprints an earlier D1 thrust fault with north side up indicators. The 
previous interpretation that the greenstone belt represents a syncline with the axial plane in the centre of the 
metasedimentary rocks is thought to be incorrect and based on a large difference in the stratigraphy on either 
side of the greenstone belt as well as the presence of the D1 thrust fault. This suggests that the Lumby Lake 
greenstone belt may have formed as two separate terranes that coverged together in the late Mesoarchean or 
early Neoarchean.

There are currently five U-Pb geochronology ages for the Lumby Lake greenstone belt  (Table 1) that were 
completed by Thomlinson et al. 2003. New ages for the Neoarchean plutons intruding the greenstone belt as well 
as ages for some of the felsic metvolcanic rocks and the metasedimentary rocks will be released in fall 2010.
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mIneralIzatIon and alteratIon
There are three main types of mineralization in the Lumby Lake 
greenstone belt: gold (Au), volcanogenic massive sulfide (VMS) and 
copper, nickel and platinum group element (Cu-Ni-PGE)(Figure 5). 
Historically Au has been found associated with the Red Paint Fault 
Zone on the western margin of the greenstone belt and VMS-style 
mineralization was found along the base of the greenstone belt. A new 
Zn occurrence was found in the VMS zone and there are several new 
Ni showings, some of which were found in ultramafic sills that have 
previously been underexplored within the greenstone belt.

Figure 2
Geology of the Lumby Lake greenstone belt

Vms style mIneralIzatIon
Base metal exploration in the Lumby Lake greenstone belt 
has historically been focused along the southern margin of the 
greenstone belt within localized dextral shear zones in felsic 
tuffaceous rocks. These dextral shear zones are likely related 
to the D2 dextral shear zone in the centre of the greenstone 
belt. Mineralization includes chalcopyrite, pyrrhotite, sphalerite, 
pyrite, galena and native silver (Figure 9) with associated 
silicification and sericite, chlorite and ankerite alteration (Figure 
10). A new occurrence yielding 6141 ppm Zn was identified to 
the northwest of Morris Lake, which is along strike with many of 
the other base metal occurences (see Table 3 and Figure 2). 

Most of the exploration in the past has been focussed within 
the Lumby and Herontrack lakes area, but OGS lake sediment 
sample data (Dyer 1999) shows several Cu and Zn anomalies 
in the Jefferson Lake area. There is significantly less exposed 
outcrop in this area, but it still warrants further investigation in 
order to understand the lake sediment survey data and also 
determine if the base metal trend extends further east.

au mIneralIzatIon
Known gold mineralization occurs dominantly on the western margin 
of the greenstone belt and is spatially associated with the northeast 
trending, sinistral Red Paint Fault Zone which is along strike with 
the Brett Resources’ Hammond Reef project. The known gold 
mineralization is associated with chlorite, serictite, ankerite and 
pyrite alteration and arsenopyrite and chalcopyrite mineralization 
(Figures 13 and 14). These occurrences and newly mapped areas 
of gold potential are located at or near the intersections between 
northeast trending D2 sinistral faults and east trending D2 dextral 
shear zones. More exploration is warranted to better define the 
relationship between the faults and potential Au mineralization.

cu-nI-Pge mIneralIzatIon 
This type of mineralization has been underexplored in the Lumby Lake 
greenstone belt and as most of the sills occur on the western side of the area 
where there is less outcrop, they are more difficult to explore. Some of the sills 
only outcrop in a couple of locations and were defined largely using the new 
aeromagnetic geophysical survey (Figure 6). The sills are generally composed 
of massive peridotite and have varying proportions of magnetite, talc, actinolite 
and asbestos alteration (Figure 7). 

Lake sediment survey data for Ni shows three areas of anomalous values 
(Dyer 1999; Figure 8). The first is around the Van Nostrand stock. These 
values are the result of two ultramafic sills wrapping around the stock as it 
was emplaced. Two anomalous Ni values are found in the sill to the north of 
this stock. The two new Ni occurences related to the ultramafic sills are found 
in the Gargoyle Lake area as well as further east. Small amounts of Au and 
PGE were also associated with these sills. Sulfides including pyrite, pyrrhotite, 
chalcopyrite and pentlandite were observed up to 7% locally within some of 
these sills.

The cluster of Ni values to the east of the Norway Lake pluton are not well 
understood and there is not much outcrop in the area. This area warrants 
further exploration in order to determine the source of the Ni values. Some 
of the magnetic highs in that area may represent ultramafic sills and not iron 
formation, which is what they are interpreted to be presently.

The area to the west of the Norway Lake pluton also shows a cluster 
of anomolous Ni values. This is likely related to the melanogabbro to 
hornblendite stock that intrudes the mafic metavolcanic rocks. This area is also 
underexplored but minor amounts of sulfides were observed in a couple of 
locations within the stock.

structural geology

ytidommoCrebmuN IDMsutatSemaN ecnerruccOecnerruccO Concentration2 Easting1 Northing1

4091345390816uA53000WS30G25IDMecnerruccOekaL tniaP deR1
9602345516916uA14000WS30G25IDMecnerruccO  ofuB2
8922345641916uA25000WS30G25IDMecnerruccOecnerruccO ekaL ofuB3
5232345795526bP,nZ,uA94000WS30G25IDMecnerruccOtseW caL gnoL elttiL4
3342345115626uA,bP,nZ83000WS30G25IDMecnerruccOtsaE caL gnoL elttiL5
0162345730716uA31000WS30G25IDMecnerruccO yranoitercsiDsartoP6
9462345163716uA11000WS30G25IDMecnerruccO12541K7
5172345372126nZ,uC73000WS30G25IDMecnerruccOnerW-nosliW8
4633345570026uA,uC05000WS30G25IDMecnerruccOyaB owT9
1353345789216uC,uA04000WS30G25IDMecnerruccOekaL tepreS rewoL01
1553345700916uA51000WS30G25IDMecnerruccOodwaS11
4193345530026uA,uC21000WS30G25IDMecnerruccO yranoitercsiDtuowolB21
3693345460816uA41000WS30G25IDMecnerruccO  tniaP deR31
0954345994816uA,uC63000WS30G25IDMecnerruccO.A.C ,kcoclA41
7235345185026nZ24000WS30G25IDMecnerruccOcniZ etoC51
4965345841336yp/S30000ES30G25IDMecnerruccO yranoitercsiDosuciN61
4975345095536eF80000ES30G25IDMecnerruccO.A.J ,ueihtaM71
5946345249926eF01000ES30G25IDMecnerruccOekaL enoceniP81
4986345204126eF93000WS30G25IDMecnerruccOekaL esrohaeS91
3867345872426bm,eF34000WS30G25IDMecnerruccOyaB tenraG02
6099345607646gA,uA40000WS20G25IDMecnerruccOllewinnaH12
5772345356026mpp 1416nZdroceR weNecnerruccO1 SGO22
0888345138936mpp 0081iNdroceR weNecnerruccO2 SGO32
7148345798246mpp 8002iNdroceR weNecnerruccO3 SGO42

roceR weNecnerruccO4 SGO52 d Ni 1104 ppm 623151 5438011
Notes:
1. All UTM co-ordinates in the table are in Zone 15, NAD 83
2. All data for geochemical analyses presented in the above table were provided by the Geoscience Laboratories, Ontario Geological Survey, Sudbury.
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Table 3
Summary of Mineral Deposit Inventory locations in the Lumby Lake greenstone belt

Table 3
Summary of Mineral Deposit Inventory locations in the Lumby Lake greenstone belt

Legend

Figure 13
Large quartz vein cross cutting 
outcrop with ankerite, chlorite, 
pyrite and sericite alteration.

Figure 14
Sericite and ankerite alteration in 
mafic metavolcanic rocks. Local 
thin quartz veining can be seen in 
the rocks. 

Figure 10
Silicified felsic tuff with local sericite 
alteration and disseminated sulfides

Figure 9
Pyrrhotite, pyrite and chalcopyrite 
in a highly sheared and sericitized 
felsic tuff.

Figure 7
Typical texture of the ultramafic sills




