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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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Figure 3 Depositional sequences of the Lumby Lake greenstone belt

Location Rock Type Easting’ Northing' Age’ Depositional Sequence
1 Felsic Tuff 623942 | 5432589 3001+ 1 Ma Lumby South
2 Felsic Tuff 629434 | 5434606 | 2897.6+ 2.1 Ma Bar Lake
3 Felsic Tuff 645500 | 5441573 3014 £ 1 Ma Lumby North
4 Felsic Tuff 642623 | 5440087 | 2963.3 £4.5 Ma Lumby North
5 Felsic Tuff 637649 | 5437660 2828 £+ 2 Ma Pinecone

Notes:
1. All coordinates are in UTM NADS83, Zone 15
2. All ages are U-Pb zircon TIMS ages

Table 1 Summary of geochronological ages within the Lumby Lake greenstone belt

Reference

Tomlinson et al. 2003
Tomlinson et al. 2003
Tomlinson et al. 2003

Tomlinson et al. 2003
Tomlinson et al. 2003

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.
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Table 3
M |N ERAL'ZAT'ON AN D ALTERAT'ON Summary of Mineral Deposit Inventory locations in the Lumby Lake greenstone belt
: - - : : Occurrence Occurrence Name Status MDI Number Commaodity Concentration”  Easting’ Northing
There are three main types of mlnerallz.atlon 'n_the Lumby Lake 1 Red Paint Lake Occurrence MDI52G03SW00035 Au 618093 | 5431904
greenstone belt: gold (Au), volcanogenic massive sulfide (VMS) and 2 Bufo Occurrence MDI52G03SW00041 Au 619615 | 5432069
copper. nickel and platinum aroup element (Cu-Ni-PGE)(Fiaure 5). 3 Bufo Lake Occurrence Occurrence MDI152G035W00052 Au 619146 | 5432298
_ PP o p g p ] ( )( g ) 4 Little Long Lac West Occurrence MDI52G035SW00049 Au,Zn,Pb 625597 | 5432325
Historically Au has been found associated with the Red Paint Fault 5 Little Long Lac East Occurrence MDI52G03SW00038 Zn,Pb,Au 626511 | 5432433
Zone on the western margin of the greenstone belt and VMS-style g lffigsl D'Scfet'gnafy Occurrence mglﬁiggﬁimggﬁ 2” ggggz g‘éggig
: : : ccurrence u
mineralization was found along the base of the greenstone belt. A new 3 Wilson-Wren Oceurrence MDI52G03SW00037 Cu.zn 621273 | 5432715
Zn occurrence was found in the VMS zone and there are several new 9 Two Bay Occurrence MDI52G03SW00050 Cu,Au 620075 | 5433364
Ni sh . f which f di It fi ills that h 10 Lower Serpet Lake Occurrence MDI152G035W00040 Au,Cu 612987 | 5433531
| ShOwIngs, some of which were Tound in uftramatic silis that have 11 Sawdo Occurrence MDI52G03SW00015 Au 619007 | 5433551
previously been underexplored within the greenstone belt. 12 Blowout Discretionary Occurrence | MDI52G03SW00012 Cu,Au 620035 | 5433914 |
13 Red Paint Occurrence MDI52G035SWO00014 Au 618064 | 5433963
14 Alcock, C.A. Occurrence MDI52G03SWO00036 Cu,Au 618499 | 5434590
15 Cote Zinc Occurrence MDI52G03SW00042 Zn 620581 | 5435327
16 Nicuso Discretionary Occurrence MDI52G03SE00003 S/py 633148 | 5435694
17 Mathieu, J.A. Occurrence MDI52G03SE00008 Fe 635590 | 5435794
18 Pinecone Lake Occurrence MDI52G03SE00010 Fe 629942 | 5436495
19 Seahorse Lake Occurrence MDI52G03SWO00039 Fe 621402 | 5436894
20 Garnet Bay Occurrence MDI52G03SW00043 Fe,mb 624278 | 5437683
21 Hanniwell Occurrence MDI52G02SW00004 Au,AQ 646706 | 5439906
Occurrence New Record 620653 | 5432775 NeW
Occurrence New Record 639831 | 5438880 -
Occurrence New Record 642897 | 5438417 Mlneral
Occurrence New Record 623151 | 5438011 Occurrences

Figure 6 2nd Vertical derivative aeromagnetic survey showing the outlines of the ultramafic stocks and
sills in the Lumby Lake greenstone belt
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Figure
Typical texture of the ultramafic sills Representative lake sediment survey data showing analyses for Ni.

® 53-59 ppm
o 41-52 ppm
o 35-40 ppm

- B —— 1 £ = = - =

Figure 8

3014 +1Ma

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.

VMS S1YLE 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

Figure 9

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.

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

Pyrrhotite, pyrite and chalcopyrite

_ In a highly sheared and sericitized
the other base metal occurences (see Table 3 and Figure 2). felsic tuff.
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Figure 11

Representative lake sediment survey data showing analyses for Cu

Zn
® 157-179 ppm

® 134-156 ppm

e 118-133 ppm
« 98-117 ppm

Figure 12

Representative lake sediment survey data showing analyses for Zn.

Location of the three different types of

Figure 2
Geology of the Lumby Lake greenstone belt

K = Legend
= .- B 5. Diabase - Proterozoic
B 14, Van Nostrand Stock
' 13, Norway Lake Pluton
12, Dashwa Pluton
11, Chill Lake Pluton
10, Jefferson Lake Felsic Intrusive
- 9, Intrusive Mafic to Ultramafic Rocks
8, Syn-volcanic Intrusive Mafic Rocks
7, Syn-volcanic Tonalite
- 6, Carbonate Rocks
- S, Chemical Metasedimentary Rocks
4, Clastic Metasedimentary Rocks
3, Intermediate and Felsic Volcanic Rocks
]7"| 2, Mafic Volcanic Rocks
- 1, Ultramafic Volcanic Rocks
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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 D, sinistral faults and east trending D, dextral
shear zones. More exploration is warranted to better define the
relationship between the faults and potential Au mineralization.

STRUCTURAL GEOLOGY
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Figure 4 Trajectory maps showing S1, L1 and S2

Event | Foliation Lineation Faults Folds

D S - N-trending, Not Recongnized Not Recongnized F5 - Z-shaped
spaced fracture asymmetric folds.
foliation Axial plane strikes N

D, S, - NE-trending L, - NW-trending, D, - NE-trending F, - Z- and M-shaped

spaced foliation moderately plunging sinistral and E- folds. Axial plane
elongation lineation trending dextral trends NE

oblique slip faults

D; S4 - E-trending, Not Recongnized

continuously
developed foliation

L4 - NE-trending,
steeply plunging
stretching lineation

D4 - E-striking faults

Table 2 Summary of structural events within the Lumby Lake greenstone belt
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Figure 13 Figure 14

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

Large quartz vein cross cutting
outcrop with ankerite, chlorite,
pyrite and sericite alteration.
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Parts of this poster may be quoted if credit is given. It is recommended that reference be made in the following format: J
Buse, S., Lewis, D. Geology and mineral potential of the Lumby Lake greenstone belt, Wabigoon Subprovince, Northwestern Ontario;
Ontario Geological Survey, poster, Northwestern Ontario Mines and Minerals Symposium, Thunder Bay ON, April 7' and 8" 2010.





