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MARGINAL NOTES

LOCATION AND ACCESS
The Lightning River area is located about 50 km east of Matheson and 50 
km no rt h-northeast of Kirkland Lake, Ontario, on the boundary between 
Ontario and Quebec. The area encompasses Rand, Lamplugh, Stough 
ton, and Frecheville Townships as well as parts of Garrison, Holloway, 
Harker, and Marriott Townships. Indian Reserve No. 70, and Upper Lake 
Abitibi. The main access is via Highway 101 which transects the south 
part of the area Logging roads extend off this highway and provide 
much secondary access to the south half of the area. The north half is 
accessible by boat which can be launched at the bridge where Highway 
101 crosses the Ghost River. Air access is hampered by the generally 
turbid and shallow waters of Lake Abitibi.

MINERAL EXPLORATION
Mineral exploration started with the discovery of gold in 1906 along the 
south shore of Lake Abitibi (Miller 1907), and in 1917 in Harker and Hol 
loway Townships (Knight et ai. 1919). Documentation of this early min 
eral exploration can be found in a report by Gledhill (1925), and in the re 
ports on Garrison. Harker, and Holloway Townships by Satterly (1949, 
1951, 1953 respectively). A summary of the mineral exploration in Mar 
riott and Stoughton Townships is given on Preliminary Maps P,823 and 
P.824 (Jensen 1973 b,c). In recent years mineral exploration has shifted 
to include asbestos and base metals as well as gold.

The search for asbestos has been concentrated in the ultramafic rocks 
that occur in the north parts of Garrison, Harker, and Holloway Town 
ships and in the south parts of Lamplugh and Frecheville Townships. In 
1950, Dominion Gulf Company and the Asbestos Corporation drilled 14 
holes totalling 8 806 feet in the north part of Holloway Township and the 
southwest part of Frecheville Township following a magnetometer survey 
in the area (Resident Geologist's files, Ontario Ministry of Natural Re 
sources. Kirkland Lake). In 1960, Canadian Johns-Manville Company 
Limited diamond drilled 7 holes totalling 3 391 feet in the southwest part 
of Frecheville and southeast part of Lamplugh Township (Resident Geol 
ogist's files, Ontario Ministry of Natural Resources, Kirkland Lake). Loca 
tions of this and other exploration lor asbestos is shown on Ontario Divi 
sion of Mines, Preliminary Maps P.797, P.798, and P.799 (Lovell and 
Frey 1973a,b,c).

Between 1968 and 1970, Canadian Johns-Manville Company Limited 
explored asbestos mineralization in the north part of Garrison Township, 
Underground exploration of 13 560 feet of drifting and cross-cutting and 
extensive diamond drilling was done with the stockpiling of some 
20 000 tons of ore on surface for fibre quality tests (ODMNA1970).

Only a limited amount of work has been done for base metals, In 1946, 
Hans Lundberg had an electromagnetic survey carried out in the north- 
central part of Rand Township and in 1964, Keevil Mining Group Limited 
conducted an airborne electromagnetic survey over the southwest parts 
of Rand and Lamplugh Townships. No conductors were* found and the 
properties were consequently dropped (Resident Geologist's files, On 
tario Ministry of Natural Resources, Kirkland Lake)

In 1973, Sciminex Limited and Anatole Resources Limited carried out a 
diamond drilling program consisting of four holes totalling about 2 000 
feet in search of gold mineralization on 18 claims in the north part of 
Harker Township (Northern Miner 1973; L. Cunningham, Consultant, 
Kirkland Lake, personal communication 1973).

GENERAL GEOLOGY AND STRATIGRAPHY
Except for Keweenawan diabase dikes, all the bedrock is of Early Pre 
cambrian (Archean) age. A map of the stratigraphy and a table of strati 
graphic units are shown in Figure 2. Sample locations of rnetavolcanics 
for which whole rock chemical analyses are available, are shown in Fig 
ure 3.

The oldest rocks are calc-alkalic basalts, andesites, dacites, and rhyol- 
ites called the Hunter Mine Group. These rocks occur at the west end of 
Upper Lake Abitibi, south parts of Indian Reserve No. 70, Rand, Lam 
plugh, and Frecheville Townships and in Quebec, east of the map-area 
where they have been named The Hunter Mine Group is characterized 
by 'rhyolite complexes' composed of breccias cut by numerous subvol 
canic dikes of andesite, dacite, and rhyolite composition. These rocks 
contain feldspar and quartz phenocrysts, The complexes grade into 
bedded tuffs and tuff-breccias which in turn grade into cherts, iron for 
mations, and in places, wacke. The facies changes in the Hunter Mine 
Group suggest a large calc-alkalic pile once existed in the vicinity of the 
Lake Abitibi Batholith. The rhyolite complex in Rand Township is sur 
rounded by calc-alkalic basalt and andesite flows mterlayered with tuff 
breccias of the same composition as well as dacite and rhyolite.

Overlying the Hunter Mine Group are komatiitic and tholeiitic lavas of the 
Stoughton-Roquemaure Group which is more than 10 km thick in its 
type-section. In the type-section it overlies the Hunter Mine Group in Ro- 
quemaure Township and forms a steeply southeast-dipping monoclinal 
succession, the upper part of which forms the bedrock in the northeast 
half of Stoughton Township. The upper part of this succession can be 
traced westward across Lake Abitibi where again, the lava's can be seen 
to overlie the Hunter Mine Group. Elsewhere, the Stoughton-Roquem 
aure Group is intruded by the Lake Abitibi Batholith toward its base.

The calc-alkalic rnetavolcanics of the Hunter Mine Group in the Lam 
plugh area are cut by stocks and sills of peridotite which may have been 
feeders for the komatiitic lavas, In the south part of Lamplugh Township, 
the calc-alkalic rocks are overlain by a thick, flat-lying fractionated koma 
tiitic lava flow which may have been ponded on the irregular calc-alkalic 
metavolcanic topography. The flow consists of a massive basal perido 
tite layer overlain by pyroxenite and gabbro similar in composition to 
magnesium-rich tholeiitic basalt, At higher elevations, the flow is capped 
by a finely bedded, 30 cm thick unit of calc-alkalic dacite tuff overlain by 
thick massive flows of iron-rich tholeiitic basalt. A similar group of rocks 
occur m the north part of Garrison Township, except, here they are tip 
ped steeply on their side to the north.

Fault-bounded wedges of komatiitic lava are also found along the Destor 
Porcupine Fault Zone and are considered as well, to be part of the 
Stoughton-Roquernaure Group.

Komatiitic volcanism forming the Stoughton-Roquemaure Group ap 
pears to have begun in the basin to the south and spread northward en 
gulfing the calc-alkalic volcanic pile represented by the Hunter Mine 
Group.

The Stoughton-Roquemaure Group is conformably overlain by iron-en 
riched tholeiitic lavas referred to as the Kinojevis Group. At the top of the 
10 km thick type-section of the Stoughton-Roquemaure Group, numer 
ous layers of finely bedded calc-alkalic felsic tuff-breccias, tuffs, cherts, 
argillites, graphitic sediments, and ironstone appear in the metavolcanic 
succession with the tholeiitic lavas. Komatiitic lavas disappear from the 
succession and the lavas show a pronounced iron-enrichment in the up 
per 5 km thick metavolcanic succession of the 15 km thick southwest 
facing monoclinal succession forming the northeast side of the triangular 
syncline in Frecheville Township Upward in the Kinojevis Group, the 
bedded tuffs and sediments decrease toward Ihe center of the triangular 
syncline.

The tholeiitic lavas of the Kinojevis Group can be traced into the south 
part of Stoughton Township where they cross the Destor-Porcupine Fault 
Zone and can be followed westward south of the Destor-Porcupine Fault 
Zone. South ot the fault zone, the Kinojevis Group attains a thickness 
greaterthamokmand is overlain by calc-alkalic metavolcanics belong 
ing to the Blake River Group.

The Lake Abitibi Batholith is a composite trondhjemite intrusion of mas 
sive to gneissic texture. Rocks throughout the batholith have chemical 
compositions equivalent to calc-alkalic dacite and rhyolite which sug 
gests large volumes of komatiitic and tholeiitic lavas were not assimi 
lated during the emplacement of the batholith. It is likely only calc-alkalic 
dacites and rhyolites were assimilated in significant amounts and it is 
probable that the partial melting of calc-alkalic metavolcanics at depth 
were responsible for the trondhjemite magmas,

Along the south part of the main Destn -Porcupine Fault Zone, stocks 
and dikes of syenite, syenodiorite, and quartz-monzonite intrude the Ki 
nojevis Group and the fault-bounded wedges of metasediments, alkalic 
and komatiitic metavolcanics, These intrusive rocks are absent north of 
the Destor-Porcupine Fault Zone as are the alkalic metavolcanics.

The pervasive grade of metamorphism in the metavolcanics is lower 
greenschist facies to sub-greenschist facies (prehnite and pumpellyite). 
Toward the margins of the Abitibi Batholith, middle and upper green 
schist facies rank are attained, and amphibolite facies rocks are found at 
the contact. The low grade of metamorphism m the metavolcanics sug 
gest that they did not undergo deep burial, and because of the short dis 
tance between the low-grade isograd and the edge of the batholith, the 
trondhjemitic magmas were ernplaced at shallow depths.

Granulite facies metamorphic rank occurs in the metavolcanics at their 
contacts with the larger syenitic intrusions. Here, as well, the meta 
morphic grades decrease steeply away from the intrusive contacts. The 
generalized geology of this map area and the adjacent Magusi River 
map-area is shown In Figure 1.

STRUCTURAL GEOLOGY
The folding and the development of the Destor-Porcupine Fault Zone 
probably originated during the volcanism, sedimentation, and intrusion 
of the rocks of the area, rathe' than during a later period of tectonism. 
The grade of metamorphism does not indicate that the mafic lavas, 
which form the base of the metavolcanic succession in the Lightning 
River area, were ever buried to the depths equal to the thickness ot this 
metavolcanic succession. As well, except at the margins of the batholith, 
the metavolcanics lack penetrative deformation generally associated 
with tectonism. It is more likely that the present attitudes of the lavas 
were largely developed during the deposition of succeeding lavas,

A topographically high calc-alkalic metavolcanic pile was probably 
present north of the main zone of the Destor-Porcupine Fault Zone and a 
sedimentary basin located to the south. Komatiitic magmatism devel 
oped in the basin covering the metasediments and lapped up onto the 
edges of this calc-alkalic pile,

North of the north branch of the Destor-Porcuptne Fault Zone, as the ko 
matiitic and tholeiitic lavas accumulated, they tilted southward as they 
subsided along the no'th branch fault zone. During tilting the lava flows 
became contained toward the fault, and particularly toward the center of 
the triangular syncline in Frecheville Township so that the lower iavas 
were not deeply buried Ca.oalkalic rocks below the komatiitic Iavas 
subsided downward and northward as well. Rocks at the base of the 
calc-alkalic pile were probably converted to eclogite, sank and were 
partially melted to form trondhjemitic magmas which returned to surface 
forming the batholith and leaving the garnet-rich residues to sink deeper 
into the mantle. This would have caused the adjacent calc-alkalic rocks 
to be displaced downward and inward under the developing batholith to 
replace the 'processed 1 rock and making room for the mafic Iavas to ac 
cumulate at surface. South of the north branch of the Destor Porcupine 
Fault Zone, the calc-alkalic metavolcanics were not displaced down 
ward, but instead, renamed stable and were not covered by an exten 
sive accumulation of komatiitic Iavas.

As the komatiitic and tholeiitic Iavas of the Stoughton-Roquemaure 
Group and Kinojevis Group accumulated in the basin, south of the calc- 
alkalic pile, they subsided along a series of slip-planes now marked by 
the main zone of the Destor Porcupine Fault Zone; the downward dis 
placement being 10 to 20 km according to the thickness of ultramafic 
and mafic Iavas observed elsewhere. The only remaining portions of the 
Stoughton-Roquemaure Group are in fault bounded wedges of rock lo 
cated in the fault zone. Many of these komatiites are strongly hydrated, 
carbonated and alkali enriched and sheared as are the wedges of tur- 
biditic metasediments with the komatiitic Iavas.

Metasediments south of the calc-alkalic pile, were likely buried deeply 
enough south of the Destor-Porcupine Fault Zone that they underwent 
dehydration and partial melting with some of the lower komatiitic Iavas. 
Hydrous solutions and syenitic magmas would be expected to penetrate 
the rocks at surface along the south part of the fault zone and to the 
south as observed.

In Stoughton and Marriott Townships, where the north branch of the De 
stor-Porcupine Fault Zone converges with its main zone downward dis 
placement of the rocks on both sides occurred so that the differential 
movement between the two sides of the fault is small and the expression 
of the fault is weak.

ECONOMIC GEOLOGY

Asbestos
Asbestos occurs in the serpentinized dunite and peridotite in Garrison, 
Harker, and Holloway Townships and has previously been described by 
Satterly (1951, 1953). Similar small amounts of fibre were also observed

in Lamplugh and Frecheville Townships. The only sizeable deposit of as 
bestos found to date is that in the north part of Garrison Township where 
Canadian Johns-Manville Company Limited stockpiled about 20 000 
tons of ore for fibre quality tests. Here, the fibre occurs predominantly in 
dunite both as cross-fibre up to one inch wide and slip-fibre up to several 
inches long.

The Destor-Porcupine Fault Zone appears to have been a major conduit 
for hydrous fluids from depth and may have caused the development of 
some of the asbestos mineralization, Away from the Destor-Porcupine 
Fault Zone, the ultramafic rocks are less altered. In addition to asbestos, 
magnesite, and talc are developed in the ultramafic rocks along the fault 
zone and warrant further exploration.

Copper
Minor amounts of chalcopyrite occur in the calc-alkalic 'rhyoiitic 
complexes' of the Hunter Mine Group, at the west end of Upper Lake Ab 
itibi, and in Rand Township. Here, it appears as finely disseminated 
grains with pyrite, pyrrhotite, and sparse sphalerite.

Chalcopyrite occurs with nodular pyrite in the graphitic sediments and 
tuffs of the Hunter Mine Group and the interflow tuffs and sediments at 
the base of the Kinojevis Group.

Much of the area underlain by calc-alkalic rock in Indian Reserve No. 70, 
Rand, Lamplugh, and Frecheville Townships is poorly exposed and re 
mains relatively unsxplored

Gold
Gold mineralization occurs mainly in the townships of Garrison, Harker, 
and Holloway near the Destor-Porcupine Fault Zone and according to 
Satterly (1949, 1951, 1953). several types of gold mineralization occur in 
the area.

Gold occurs: 1) In sheared and fractured zones in metavolcanics, met 
asediments, and felsic intrusive rocks; 2) In mineralized felsic dikes 
which have been carbonated, or silicified, with or without a stockwork 
of quartz veins; 3) In quartz veins, fillings, and stockworks.

Gold may have been deposited in the metasediments off the margins of 
the earlier formed calc-alkalic pile. Some of these rocks are still pre 
served as fault-bounded wedges along the Destor-Porcupine Fault 
Zone, but other metasediment were probably displaced very deeply 
where they may have undergone partial melting The Destor-Porcupine 
fault Zone being a deep-seated structure, would thus provide a conduit 
to surface for gold-bearing hydrothermal solutions and magmas follow 
ing from the partial melting.
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Figure 3: Sample locations for chemical analyses.
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NOTES

This Legend is used for both Lightning River Area (P,2433) and Magusi 
Lake Area (P.2434). Not all map-units are present on this map-sheet.

Figure 2. Generalized geology of the Timmins-KIrkland.Lake area.


