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ABSTRACT

This report describes the geology and mineralization in the Peterlong Lake area, located about 32 
km (20 miles) south of the city of Timmins, and comprises an area of about 1036 km2 (400 square 
miles).

The bedrock in the area is of Precambrian age. The stratigraphic succession, which contains two 
cycles of volcanism, has a composite thickness of about 15 000 m (50,000 feet). Each cycle consists es 
sentially of a lower unit of ultramafic metavolcanics, an overlying unit of mafic metavolcanics, and 
an upper unit of intermediate to felsic metavolcanics. Iron formation is extensively associated with 
the lower intermediate to felsic metavolcanics.
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47 0 3083 C 00'
47 0 30'

79 0 00'
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Figure 1-Key Map showing location of Peterlong Lake area.

Pretectonic gabbroic and minor related ultramafic intrusions are largely confined to the lower vol 
canic cycle. Minor epizonal felsic intrusions are probably of subvolcanic derivation.

The margin of a large complex granitic batholith composed mainly of trondhjemite and lesser 
diorite and quartz diorite has intruded the lower sequence of ultramafic and mafic metavolcanics in 
the western part of the map-area. Late tectonic stocks of granodiorite and monzonite were emplaced 
within the confines of the metavolcanic succession.

Middle Precambrian sedimentary rocks of the Cobalt Group unconformably overlie the Early 
Precambrian rocks near the east boundary of the map-area.

Diabase dikes are numerous, and range in age from Early to Late Precambrian.
The major folds consist of a domal structure in Geikie Township, flanked to the north and south 

by synclinal structures. Numerous north-trending faults traverse the area, and are near the east 
margin of the Onaping Lineament.

vii



The Texmont nickel ore body occurs near the base of the ultramafic metavolcanics marking the 
onset of the second volcanic cycle in the area. This is interpreted to be the same stratigraphic inter 
val at which the nickel mineralization occurs in Eldorado and Langmuir Townships to the north of 
the area. Some of the known gold occurrences may warrant re-examination because of the recent 
surge in gold prices.
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Geology 

of the

Peterlong Lake Area

Districts of Timiskaming and Sudbury

by

D.R. Pyke1

INTRODUCTION

A new program of geological compilation and mapping was instigated in 
1972 for the Timmins-Kirkland Lake area. The program will lead to a series of 
geological maps to be published at a scale of 1:50,000. The boundaries of the 
maps will conform to the Ontario Division of Mines-Geological Survey of Can 
ada Aeromagnetic Maps which cover 15 minute by 30 minute quadrangles (see 
ODM-GSC 1970). Currently, it is planned to map two such areas a year; one in 
the general Timmins area, the other in the Kirkland Lake area. The program in 
volves the following: (1) a compilation of geological information within the given 
areas, (2) mapping those parts of the areas that were previously unmapped (this 
may vary from outcrop mapping, to a scale of about 1:31,680 (one inch to Vz 
mile); the scale is dependent on the exposure and the complexity of the geology). 
(3) Remapping parts of the area where warranted. The purpose of the program is 
to determine the general stratigraphy and main structural features in the map- 
area, and determine how these relate to the known mineral deposits. Ultimately, 
the program should lead to a better understanding of the stratigraphy through 
out the entire Timmins-Kirkland Lake area. In 1972 the Peterlong Lake area 
and the Magusi River area (mapped by L. Jensen) formed the initial map-areas 
for the program.

Location

The Peterlong Lake area is located about 32 km (20 miles) south of the city 
of Timmins, and is bounded by Longitudes 81 0 00' to 81 0 30'W and Latitudes 
48 0 00' to 48 0 15'N. The map-area covers about 1000 km2 (400 square miles).

'Geologist, Division of Mines, Toronto. Manuscript approved for publication by the Chief Geol 
ogist, August 26, 1974.

This report is published with the permission of E.G. Pye, Director, Geological 
Branch, Division of Mines.
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Photo 1-Recently logged area near the southeastern part of Zavitz Township.

Accessibility

A large part of the central and southern parts of the map-area can be 
reached by two roads; one extends south from Timmins across the west-central 
part of the area, and the other extends west from Matachewan to the southwest 
corner of the area. Peterlong Lake provides access to parts of Musgrove and 
Beemer Townships, whereas much of the remaining area near the western 
boundary is best reached by float-equipped aircraft. Access to much of the 
northeast part of the map-area is best via helicopter.

Physiography

Much of the area is low in relief; generally less than 30 m (100 feet). Locally, 
60 to 90 m (200 to 300 feet) relief is common in the Middle Precambrian sedi 
mentary rocks along the eastern margin of the map-area. Eskers are common in 
the south and central part of the area, whereas proglacial lacustrine clay and silt 
mantle much of the northeastern part of the area.

Much of the southeast part of the map-area, particularly in southern Zavitz 
Township, has been logged in recent years (Photo 1), and forms part of a contin 
uing reforestation program.

From west to east across the area, six main rivers drain the region north-



ward. These are: Grassy River, Splitrock River, Mountjoy River, Redstone Riv 
er, Fork's River, and Night Hawk River. Further north these rivers flow into ei 
ther the Mattagami River or the Abitibi River, both of which eventually flow 
into the Moose River which discharges into James Bay.

Previous Work

The first geological mapping in the area was done by E.M. Burwash (1896) 
during the cutting of the Algoma-Nipissing district boundary (Nivens, Baseline).

A geological map by Goodwin (1911) depicts, by means of a few notes, some 
of the general geology near the western boundary of Fallon, Cleaver, and Hincks 
Townships.

In 1917-18, Cooke (1919) mapped the Matachewan area which included 
Montrose and Hincks Townships, and the southern half of Cleaver Township.

A report by Hopkins (1924) includes a sketch map of the geology of a few 
outcrop areas in Fallon, Cleaver, and Hincks Townships.

In 1925, Bruce (1926) mapped the Redstone River area, composed of McArt- 
hur, Douglas, Bartlett and Geikie Townships.

Gledhill 1926, mapped the Grassy River area, which includes much of the 
southern half of the Peterlong Lake area.

In 1931, Rickaby (1932) mapped the Bannockburn gold area, which includes 
Hincks and Montrose Townships on the western side of the Peterlong Lake area.

Before the present compilation, the most recent mapping in the area was 
done by Bright (1968a, b, c, d, e, and f), and Pyke (1971a, b; 1972a, b; 1973a). In 
1967, Bright mapped the townships of Beemer, English and Zavitz, and in the 
following year he mapped the townships of Moher, Semple, and Hutt. In 1968, 
Pyke mapped Fallon Township; in 1970, McArthur and Douglas Townships, and 
in 1971 Bartlett and Geikie Townships.

Field Work

Field work for this compilation was done during the summer of 1972, and 
was augmented to a large degree by previous mapping in the area, particularly 
that of Bright (1968a, b, c, d, e, and f) and Pyke (1971a, b; 1972a, b; 1973a) and 
unpublished maps of parts of Fripp Township by Kirwan and Robinson (1962) 
and MacDonald (1965). Most of the mapping was concentrated in areas which 
had received the least coverage to date; this included Fripp, Musgrove, 
McKeown, Doyle, Hincks and Cleaver Townships.

Vertical aerial photographs at a scale of 1:15,840 (l inch to V4 mile) supplied 
by the Division of Forestry, Ontario Ministry of Natural Resources, provided 
mapping control. The base-map was prepared by the Cartography Section, Divi 
sion of Lands, from map-sheets of the Forest Resources Inventory of the Divi 
sion of Forests. Traverses by pace-and-compass were not spaced at regular inter 
vals, rather, only the main areas of outcrops were examined, in particular in
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those townships referred to above. Nevertheless, some time was also spent in re- 
examining parts of the map-area previously mapped at 1:15,840 (l inch to V* 
mile). The geology of the report is not tied to surveyed lines.
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GENERAL GEOLOGY

Early Precambrian (Archean) metavolcanic and plutonic rocks underlie 
most of the map-area. Pleistocene and Recent deposits are particularly extensive 
throughout much of the central part of the area.

Two cycles of volcanism have been recognized by the author, each consisting 
of a lower unit of ultramafic metavolcanics, an overlying unit of mafic metavol- 
canics, and an upper unit of intermediate to felsic metavolcanics. The composite 
thickness of the two volcanic cycles is estimated to be in the order of 12 000 to 15 
800 m (40,000 to 50,000 feet).

A pretectonic, layered gabbroic sill, with a maximum thickness of about 1500 
m (5,000 feet) intrudes the lower sequence of metavolcanics.

Minor felsic epizonal intrusions, probably subvolcanic, are largely confined 
to the lower metavolcanic cycle.

Late tectonic stocks of granodiorite and monzonite were emplaced within 
the confines of the metavolcanic-metasedimentary succession. The margin of a 
large complex granitic batholith composed of at least three separate intrusive 
phases, intrudes the lower sequence of mafic and ultramafic metavolcanics along 
the western margin of the map-area.

Middle Precambrian sedimentary rocks of the Cobalt Group unconformably 
overlie the Early Precambrian rocks near the eastern boundary of the area. 
Locally these Huronian sedimentary rocks are in fault contact with the Early 
Precambrian (Archean) rocks.

Diabase dikes are numerous, and are largely Middle to Late Precambrian in 
age.

The major folds consist of a domal structure in Geikie Township that is 
flanked by large synclines to the north and south.

Numerous major north-trending faults traverse the area, and probably form 
part of the Onaping Lineament.



TABLE 1 l TABLE OF LITHOLOGIC UNITS FOR THE PETERLONG LAKE AREA.

PHANEROZOIC
CENOZOIC

QUATERNARY
PLEISTOCENE AND RECENT

Clay, sand, gravel, swamp, and stream deposits

UNCONFORMITY

PRECAMBRIAN
LATE PRECAMBRIAN

MAFIC INTRUSIVE ROCKS 
Olivine diabase

INTRUSIVE CONTACT

MIDDLE PRECAMBRIAN
MAFIC INTRUSIVE ROCKS 

Quartz diabase

INTRUSIVE CONTACT

HURONIAN SUPERGROUP 
COBALT GROUP

Gowganda Formation
Greywacke, arkose, greywacke and argillite, conglomerate

UNCONFORMITY

EARLY PRECAMBRIAN (ARCHEAN)
MAFIC INTRUSIVE ROCKS 

Diabase

INTRUSIVE CONTACT

FELSIC INTRUSIVE ROCKS
Porphyritic hornblende monzonite; porphyritic hornblende grano 

diorite; hornblende-biotite trondhjemite, biotite-hornblende 
trondhjemite, diorite and quartz diorite, biotite granodiorite, 
porphyritic hornblende granodiorite, leucocratic granodiorite 
and alaskite; quartz-feldspar porphyry, trondhjemite

INTRUSIVE CONTACT

METAMORPHOSED MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS
Gabbro, gabbroic anorthosite, pyroxenite, serpentinized peridotite, 

peridotite largely altered to talc-carbonate, quartz gabbro

INTRUSIVE CONTACT

METAVOLCANICS AND METASEDIMENTS 
Intermediate to Felsic Metavolcanics

Tuff and lapilli-tuff, volcanic breccia, massive and pillowed flows, 
variolitic flows, interlayered siltstone and greywacke, garnet-and 
staurolite-bearing tuffs
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Table 1 — Continued

Mafic Metavolcanics
Massive and pillowed flows, variolitic flows, tuff and lapilli-tuff, 

volcanic breccia, arnphibolitized and gneissic lavas, pyroxene 
spinifex-textured flows, tremolitic-(low Fe) bearing flows and 
pyroclastic rocks

Ultramafic Metavolcanics
Massive polysutured serpentinized peridotite, spinifex textured 

flows, tuff and lapilli-tuff, cummingtonized flows, steatized 
and carbonatized peridotite

Precambrian

EARLY PRECAMBRIAN (ARCHEAN)

Metavolcanics and Metasediments

The metavolcanic classification in this paper is based largely on field criteria, 
supplemented partly by the examination of thin sections from each of the rock 
units. Available chemical data are limited, but suggest that it may be necessary 
to reclassify some of the metavolcanics on completion of further analyses; these 
determinations are currently underway. In general, the preliminary chemical 
analyses indicate that the acidity of some of the intermediate to felsic metavol 
canics are over-emphasized in the field mapping. It was therefore deemed best to 
await the results of further chemical analyses before undertaking a more rigid 
classification than the one presented in this report.

The metavolcanics are classified on a three-fold subdivision: ultramafic, 
mafic, and intermediate to felsic. The mafic metavolcanics may be further subdi 
vided into tremolite- and actinolite-hornblende bearing varieties.

Mineral assemblages in all the metavolcanics indicate that regional meta 
morphism took place under greenschist facies conditions. Metavolcanics of epi 
dote-amphibolite and amphibolite grade metamorphic rank border all the 
granitic plutons, with the exception of the smaller epizonal or subvolcanic intru 
sions.

ULTRAMAFIC METAVOLCANICS

Ultramafic metavolcanics are present at two stratigraphic intervals: the old 
est are partly preserved in the margin of a large granitic batholith extending into 
the western part of the map-area; the youngest are largely confined to the north- 
central part of the area in the vicinity of McArthur Lake, and near the boundary 
of Bartlett and Geikie Townships. The ultramafic metavolcanics are very fine



grained, typically bluish black on fresh surfaces, and weather dark grey to or 
ange-brown. Some of the criteria for the recognition of ultramafic flows have 
been given by Pyke (1972a) and Pyke, Naldrett, and Eckstrand(1973).

The ultramafic metavolcanics engulfed by the granitic batholith in Fripp 
and Musgrove Townships are largely altered to talc-carbonate or tremolite, and 
probably reflect in part, retrograde metamorphism associated with the numer 
ous northwest-trending faults in the immediate area. Some ultramafic flows, una 
ffected by retrograde effects, are recrystallized to an aggregate of cummingtonite 
and minor magnetite. Individual flows are up to 6 m (20 feet) thick and were 
only recognized in outcrops near the northern shore of Donut Lake in Musgrove 
Township. Although shearing is prevalent, the flow tops, underlying the spini- 
fex-textured peridotite and the massive basal part of the flows can be readily dis 
cerned. Variation in the size of the blades forming the spinifex texture (Pyke 
1972b) indicates that tops are to the southwest.

The flows at Donut Lake form the southern end of a narrow band of ultra 
mafic rocks that extend northwest toward Bruce Lake. Elsehwere within this 
band, in addition to two ultramafic lenses extending southwest from Bruce Lake, 
a polygonal-type structure or poly suturing1 is common to a few of the outcrops. 
This structure is characteristic of many of the ultramafic flows in Langmuir 
(Pyke 1970, Photo 5) and Geikie (Pyke 1972b) Townships. Therefore, on the ba 
sis of (1) recognizable flows near Donut Lake, and (2) the presence of polysutur- 
ing in scattered outcrops in all the ultramafic lenses, a volcanic origin is consid 
ered likely for all the ultramafic rocks southeast of Bruce Lake in Fripp 
Township. The single top determination near Donut Lake suggests that the two 
incomplete bands of ultramafic rocks are located on opposite limbs of a syncline 
that is largely destroyed by the encompassing granitic rocks.

In the upper, or younger sequence of ultramafic metavolcanics, no definite 
flow contacts were outlined in the area northwest of McArthur Lake that ap 
pears to consist mainly of massive to brecciated serpentinite characterized by 
numerous irregular pods and lenses of spinifex. Wherever regular, continuous 
spinifex zones were encountered, the outcrop was inadequate to determine the 
relationship to the surrounding serpentinite. Also, this area was mapped by 
Pyke (1971a) before the discovery of the excellent exposures of ultramafic flows 
in Munro Township (Pyke, Naldrett, and Eckstrand 1973), and therefore flow 
tops, essential for the recognition of individual flows, may easily have been over 
looked. Furthermore, polysuturing is an ubiquitous feature of virtually all the ul 
tramafic rocks in McArthur Township (Photo 2). However, in the area southeast 
of McArthur Lake, numerous flows have been recognized. These range in width 
from l to 4 m (3 to 14 feet), and many contain all the internal flow units, with 
the exception of B3 , that are developed in the flows in Munro Township (Figure 
2).

No definite flows have yet been recognized along the basal part of the ultra 
mafic unit in the vicinity of the Texmont Mine, although spinifex texture is

1 Polysuturing, which is probably in some way related to the cooling of the flows, has proven to 
be a particularly useful tool in field mapping, as it is found only in the ultramafic flows. This struc 
ture thereby provides a very simple, yet extremely useful means of distinguishing ultramafic flows 
from intrusions of similar composition, or in some cases from basaltic flows.



Peterlong Lake Area

ODM9673

Photo 2-Polysuturing in ultramafic metavolcanics. Outcrop on large island in McArthur Lake, 
McArthur Township.

known to occur in this area. Exposure, however, is sparse and most of the infor 
mation is from diamond-drill hole data in the immediate vicinity of the Texmont 
Mine. It is interesting to note that none of the ultramafic rocks west of the tron 
dhjemite in the vicinity of the Texmont Mine have been observed to contain the 
polysuturing structure previously described as being indicative of the ultramafic 
flows. The absence of this structure may either indicate a subvolcanic origin for 
the ultramafic rocks at the mine site, or the development of much thicker flows 
than hitherto recognized, and subsequently a different cooling history as com 
pared to the more normal thin flows.

Most of the ultramafic flows are largely altered to serpentine, and lesser 
amounts of chlorite, tremolite, talc and carbonate. Locally up to 20 percent relict 
olivine is present.

A small outcrop of ultramafic rock of probable tuffaceous origin was ob 
served near the Redstone River in the northwestern part of Geikie Township. 
The weathered surface displays an irregular pitting that imparts a fragmental 
appearance to the rock. Fragments are up to 5 to l cm (2 inches by 0.5 inch) in 
size, but average about 0.5 cm (0.2 inch) in size. One sample was thin sectioned 
and was seen to consist almost entirely of dark grey recrystallized glassy frag 
ments, some of which incorporate equant to semi-equant grains of olivine set in 
a matrix (^ 10 percent by volume) consisting largely of tremolite and minor 
chlorite.

The chemical analyses of five ultramafic metavolcanics, four from the upper 
sequence in Geikie and McArthur Townships, and one from the lower sequence

8



1
J_____l_____l_____l_____l

OVERLYING FLOW UNIT

UPPER PART OF FLOW UNIT

AI Chilled and fractured flow top. 

A2 Spinifex.

LOWER PART OF FLOW UNIT 

B 1 Foliated skeletal olivine.

62-64 Medium-to fine-grained peridotite. 

B3 Knobby peridotite.

UNDERLYING FLOW UNIT

Figure 2-Diagrammatic section of a typical ultramafic flow in Munro Township (after Pyke et al. 
1973b). 9



Peterlong Lake Area

TABLE 2 CHEMICAL ANALYSES OF ULTRAMAFIC FLOWS FROM THE PETER 
LONG LAKE AREA, CHEMICAL ANALYSES BY THE MINERAL RE 
SEARCH BRANCH, DIVISION OF MINES.

Sample Number P-2-72 P-4-72 P-101-72 P-177-70 P-209-72

SiO2 38.60 41.30 43.50 41.10 41.40
A1 2 O 3 3.69 7.68 7.68 5.07 3.80
Fe2 O 3 7.02 5.05 2.99 3.04 5.45
FeO 3.67 7.15 8.55 6.70 3.84
MgO 33.30 24.20 19.80 30.60 30.50
CaO 3.23 7.06 8.73 4.38 3.37
Na2 O 0.19 0.73 1.60 0.35 0.40
K 2 O 0.02 0.05 0.12 0.02 0.02
TiO 2 0.27 0.49 0.49 0.30 0.26
P 2 O S 0.05 0.11 0.18 0.07 0.18
S 0.04 0.03 0.01 0.04 0.01
MnO 0.16 0.19 0.24 0.19 0.20
CO 2 0.23 0.10 0.16 0.59 0.23
H 2 O* 8.86 5.05 4.12 7.21 9.16
H 2 O" 0.10 0.05 0.08 0.06 0.06

Total 99.43 99.24 98.25 99.72 98.88 

Sample Locations

P-2-72 Massive ultramafic metavolcanic, Geikie Township one mile (1.6 km) 
northeast of the Texmont Mine. Sample is from a 7-foot (2.1 m) thick 
flow, mid-way between the basalt contact and spinifex-textured top.

P-4-72 Spinifex-textured ultramafic metavolcanic, from same outcrop as P-2-72, 
but from the upper part of the overlying flow.

P-101-71 Spinifex-textured ultramafic metavolcanic from the northwest corner 
of Geikie Township.

P-177-70 Massive, polysutured ultramafic metavolcanic, near north end of large 
island in McArthur Lake, McArthur Township.

P-209-72 Massive ultramafic metavolcanic, 3 feet (0.9 m) from base of flow, near 
Donut Lake, Musgrove Township.

in Musgrove Township are given in Table 2. The samples of spinifex, which are 
thought to represent the liquid part of the flows (Pyke, Naldrett, and Eckstrand 
1973) are picritic in composition, whereas the cumulate or non-spinifex part of 
the flows is ultramafic.

Viljoen and Viljoen (1969a, b) have documented a chemically distinctive 
suite of ultramafic flows and related rocks in the Barberton Mountainland area 
of South Africa which they have termed komatiites; the most diagnostic feature 
is the high Ca/Al ratio, in particular peridotitic komatiite with a Ca/Al ratio of 
about 1:5. Unlike South African komatiite, the ultramafic flows from the Peter 
long Lake area do not have a high Ca/Al ratio; the average is about 0.9 (Table 
2). In this respect, the chemistry of the flows is more in accord with similar ultra 
mafic rocks described elsewhere in the Abitibi Belt (Naldrett and Mason 1968; 
Pyke, Naldrett, and Eckstrand, 1973) as well as the Archean of Western Austra 
lia (Nesbitt 1971).
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MAFIC METAVOLCANICS

Mafic metavolcanics occur at two main stratigraphic intervals in the area; 
the oldest border the Peterlong Lake Complex in the western part of the area, 
and the youngest underlie much of the eastern part of the area, particularly in 
Zavitz, Douglas, and Hincks Townships. The colour index of the mafic metavol 
canics ranges from about 30 to 80 percent; most indices are in the order of 50 to 
70 percent.

The lower sequence of mafic metavolcanics consists almost entirely of mas 
sive and pillowed flows; intercalated felsic metavolcanics and metasediments 
constitute only a small part of the exposed thickness. Although flow contacts 
were rarely observed, it is inferred that most of the flows are relatively thin (less 
than 18 m; 60 feet) because most of the metavolcanics are fine grained. Only a 
few flows were observed to grade into massive coarse-grained centres; these are 
largely confined to McArthur and Fripp Townships where the thickest flow was 
110 feet (33 m).

A metamorphic aureole of variable width, rarely greater than 1.2 km ( 3A 
mile), borders the Peterlong Lake Batholith. Mineral assemblages consist almost 
entirely of blue-green hornblende, plagioclase (andesine), and generally minor 
quartz and epidote and traces of magnetite; minor garnet is locally present. In 
the northwestern part of the area contact metamorphism, imposed both by the 
Peterlong Lake Batholith and the granitic stock in McArthur Township was 
sufficient to raise the entire metavolcanic sequence to hornblende hornfels rank. 
Relict pillows and rare amygdules are locally discernible in the aureole. Outside 
the metamorphic aureole typical mineral assemblages consist of saussuritized 
plagioclase (albite-sodic oligoclase), actinolite, chlorite, epidote, and generally 
minor quartz.

The upper sequence of mafic metavolcanics is tentatively subdivided by the 
author into tremolite and actinolite-hornblende-bearing varieties. This subdivi 
sion, as already stated, is tentative because it is still largely based on a mega 
scopic breakdown of the metavolcanics; that is on the colour and apparent hard 
ness of the metavolcanics. Microscopic examination of available samples gives 
the main support to the author's subdivision; chemical data, although meagre, 
add some credibility to this work.

The tremolitic metavolcanics were largely mapped as intermediate (dacitic 
to andesitic)metavolcanics (Pyke 1973b). Fresh surfaces of these rocks are typi 
cally a light grey-green, in contrast to the dark green to black mafic-(basaltic) 
appearing metavolcanics. In addition, the lighter varieties are generally some 
what harder than the dark basaltic varieties, and commonly break with a sug 
gestion of a conchoidal fracture. However, in thin section the main difference be 
tween the two rock types is readily apparent; the light grey-green metavolcanics 
contain tremolite as the mafic component; the dark grey-green to black metavol 
canics contain actinolite and/or hornblende. Moreover, there is little difference 
in the colour index (40 to 70 percent) of the two varieties; if anything, the tre 
molitic rocks may have a higher index. Furthermore, both the tremolite and acti 
nolite show variable alteration to chlorite; a very pale green to colourless, low 
Fe-chlorite in the tremolite-bearing metavolcanics, and a medium green, pleo 
chroic more Fe-rich variety in the actinolitic metavolcanics.
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Peterlong Lake Area

TABLE 3 CHEMICAL ANALYSES OF MAFIC METAVOLCANICS FROM THE 
PETERLONG LAKE AREA, CHEMICAL ANALYSES BY THE MIN 
ERAL RESEARCH BRANCH, DIVISION OF MINES.

Sample Number

SiO2
A1 2 03
Fe2 0 3
FeO
MgO
CaO
Na2 0
K2 O
Ti02

S
MnO
C02H 2 O*
H 2 0"

Total

B-29-71

51.90
12.90

1.40
10.50

6.90
9.15
2.34
0.15
0.96
0.08
0.01
0.21
0.15
1.96
0.05

98.66

P-242-72

51.00
14.00

1.98
8.55
7.70
8.90
2.12
0.70
0.83
0.08
0.01
0.26
0.86
2.75
0.11

99.85

P-188-72

53.30
13.10

2.75
11.10
4.04
7.66
2.20
1.23
1.62
0.20
0.01
0.26
0.19
1.74
0.03

99.43

Sample Locations

B-29-71 Pillowed mafic metavolcanic (lower sequence), southwest corner of
Barlett Township. 

P-242-72 Pillowed mafic metavolcanic (tremolite type) near south boundary of
area on power line in Hutt Township. 

P-188-72 Pillowed mafic metavolcanic (actinolite type) from copper showing
near part of Kitchiming Lake in northeast Zavitz Township.

It is apparent then, that the many outcrops which were originally regarded 
as intermediate metavolcanics (Pyke 1973b) are in face basalts. This is sup 
ported from the limited chemical data that are available. Analyses of both basal 
tic rock types are given in Table 3. Chemically, the main difference is that the 
tremolite-bearing basalts contain decidedly less iron and titanium and more 
magnesium than the actinolitic hornblende-bearing basalts. Microscopically this 
variation in the Fe/Mg ratios is traceable not only to the different amphiboles in 
the metabasalts, but also to the fact that the actinolite-bearing basalts contain 
more magnetite and leucoxene than the tremolite-bearing basalts, and in addi 
tion minor (5 to 8 percent) quartz is common. Plagioclase compositions are typi 
cally albite to sodic oligoclase, although relict andesine was found to persist in 
some of the coarser flows.

Samples were not collected from some of the areas on the accompanying 
map (Map 2345, back pocket) shown to be underlain by tremolitic metavolcan 
ics; therefore the interpretation is based solely on the field description, and can 
not be at present verified beyond this. However, the contacts as shown are 
thought to be relatively correct because they encompass a large segment of the 
tremolite-bearing metavolcanics that are substantiated by thin section examina 
tion.

12
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Photo 3-lsolated pillow breccia near top of basaltic flow. Austen Lake, Hincks Township.

Medium- to coarse-grained flow centres are common, particularly in the acti- 
nolitic metavolcanics. Pillow breccias (PhotoS) are locally common, and some 
flows are capped by hyaloclastic deposits up to 1.5 m (5 feet) thick. Thin sections 
reveal that some of the hyaloclastic material has undergone little strain and con 
sists largely of angular glassy fragments; the glass is recrystallized to a dull grey 
or orange-brown, extremely fine grained, semi-birefringent material (Photo 4).

An unusual appearing variolitic breccia, in part hyaloclastite, caps a basaltic 
flow near the northern end of Austen Lake in Hincks Township. Here, white 
weathering fragments of variolitic basalt (Photo 5) are separated by narrow 
ridges of dark green mafic material, which in thin section is seen to be largely 
composed of chloritized glass. The chloritized glass occurs both as a chilled rim 
on the variolitic fragments, and as interstitial hyaloclastitic material.

Flows of variolitic pillow basalt (Photo 6) are common, and appear to be 
largely confined to two stratigraphic intervals in the southeastern part of the 
area. These dominantly variolitic sequences are outlined on the accompanying 
map (Map 2345, back pocket); intercalated non-variolitic bearing flows of a simi 
lar composition are common. Varioles range in diameter from 0.3 to 5.0 cm (0.1 
to 2.0 inch) and may be elongated parallel to the maximum strain axis in de 
formed pillows. Rarely, massive non-pillowed basaltic flows are variolitic. Almost 
invariably the varioles are lighter coloured than the enclosing matrix; only in 
one outcrop was the reverse situation observed. The varioles, although generally 
most abundant toward the margins of the pillows, can be dispersed throughout 
an individual pillow or mainly concentrated in the central part of a pillow.

13
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Photo 4-Photomicrograph of a hyaloclastite, which caps a metabasaltic flow, on Zavitz Creek 
near central Zavitz Township. Specimen A-225-72.

ODM9676

Photo 5-Variolitic hyaloclastite capping basaltic flow near the north end of Austen Lake, Hincks 
Township. Narrow ridges of hyaloclastite material separate light grey to white weather 
ing variolitic fragments. Minor pillow breccia fragments occur near base of photo.
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Photo 6-Variolitic pillow basalt. North Zavitz Township.

Two occurrences of pyroxene spinifex-textured mafic metavolcanics were ob 
served in central Zavitz Township. In one occurrence, (Photo 7) on Zavitz Creek, 
the exposure is good enough to determine that the spinifex zone (about 1.5 m (5 
feet) wide) is in the lower half of a 9 m (30 feet) thick flow.
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Photo 7-Fine-grained acicular needles ot pyroxene displaying parallel growth patterns and im 
parting a spinifex texture to the basaltic flow. Outcrop on Zavitz Creek in central Zavitz 
Township.

Mineral assemblages of the amphibolite and epidote-amphibolite facies 
characterize the metavolcanics in a band about 1/2 km ( 34 mile) wide bordering 
the granitic stocks in Douglas and Geikie Townships. In contrast to the amphi- 
bolitized metavolcanics of the lower sequence, which border the Peterlong Lake 
Complex, epidote-rich layers, lenses, and pods are common to many of the out 
crop areas bordering the small stocks; suggesting a lower sustained heat flow 
into the metavolcanics at the margins of the stocks.

The chemical analyses of three samples of mafic metavolcanics are given in 
Table 3; all are tholeiitic (see Figure 3) in composition as defined on a standard 
AFM diagram (Irvine and Baragar 1971). One point of interest is the suggestion 
of an increase in potash content from the lower to the upper sequence. However, 
as mentioned previously, further data are required before any trends can mean 
ingfully be discussed.

FELSIC TO INTERMEDIATE METAVOLCANICS

Intermediate to felsic metavolcanics are largely confined to the central part 
of the map-area, where they form a median north-trending strip, and to the 
southeastern part of the area. A stratigraphically higher sequence, although of 
much more limited extent, is exposed along the eastern margin of the area in
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Cleaver Township, as well as in the northeastern part of the area. In addition, 
minor intermediate to felsic metavolcanics form intercalations in the areas that 
are composed largely of mafic metavolcanics.

Most of the intermediate to felsic metavolcanics are composed largely of py 
roclastic rocks; crystal tuff, crystal lapilli-tuff, crystal lithic-lapilli-tuff, and lesser 
amounts of tuff-breccia and breccia. The rocks are fine grained, weather light to 
locally medium grey, and are commonly light- to medium-grey or green on fresh 
surfaces. Bedding is rarely observable on exposed surfaces. However, where de 
veloped, the beds are commonly less than 5 cm (2 inches) thick, rarely graded 
and composed of silt to fine sand-sized particles. Some of the bedded tuffs may in 
fact represent minor interlayered sediments. These interlayered sedimentary 
rocks are much in evidence in the southeastern part of Zavitz Township adja 
cent to Hincks Township.

In the crystal tuff (tuff in legend, Map 2345, back pocket) equant to lath- 
shaped crystals of plagioclase O 0.1 mm) may form up to 85 percent of the rock 
by volume, and commonly average 50 to 60 percent. Extremely fine grained pla 
gioclase also forms an indeterminate part of the matrix that consists mainly of 
plagioclase, chlorite, and generally quartz, sericite and carbonate; accessory min 
erals include apatite, magnetite, pyrite, and traces of zircon. In the lapilli-tuff, 
most of the fragments consist of crystal tuff that has generally a higher crystal 
to matrix ratio than the enclosing tuff. Commonly, some of the lapilli-sized frag 
ments are an aggregate of two or more plagioclase crystals. Other fragments that 
may be present, but rarely form the dominant fragment population, include 
non-porphyritic massive felsic metavolcanics, chloritized mafic metavolcanics 
and iron formation.

Fragments in the tuff-breccia and breccia are similar to those in the tuffs; 
the largest blocks observed are sub-equant, and 0.6 m (2 feet) in diameter; most 
fragments are 7 to 15 cm (3 to 6 inches) in maximum dimension and form 10 to 
70 percent of the rock (on average about 30 percent). The matrix of the breccias 
varies from a felsic crystal-tuff to one largely composed of chlorite; the frag 
ments vary from angular to semirounded. In the upper sequence of intermediate 
to felsic metavolcanics in southern Cleaver Township, chert is a common constit 
uent of the breccias (Photo 8).

In general there is no apparent order to either size or distribution of frag 
ments in many of the pyroclastic rocks, particularly in the breccias. The absence 
of sorting together with rapid variations in matrix from felsic to chloritic, the 
general lack of small-scale layering, and the local semirounded shape of frag 
ments suggest that some of the rocks included as pyroclastic rocks may, in part, 
represent lahar deposits. This is particularly so for some of the formations in 
central Bartlett Township. However, as pointed out by MacDonald (1972, 
p. 171), a lahar may be very difficult to distinguish from a glowing avalanche de 
posit, or from a pyroclastic breccia.

At and near the base of the lower sequence of intermediate to felsic metavol 
canics in Bartlett Township, a relatively massive unit, (3e on Map 2345, back 
pocket) is exposed between the road and the underlying gabbro surrounding 
Muskasenda Lake. Locally lapilli and finer sized fragments were observed, but 
because exposure is poor, it is not readily apparent in the field if these fragments 
occur in minor tuffaceous layers in what is otherwise a sequence consisting 
largely of massive flows. Of eight thin sections examined from apparently mas-
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Photo 8-Dacitic (intermediate to felsic) agglomerate containing large blocks of chert 0.8 km (0.5 
mile) northwest of Why Why Lake in south Cleaver Township.

sive rocks, a fragmental texture is evident in four of them. Fragments average 
0.3 mm or less in maximum dimension and consist of plagioclase, quartz, chert, 
and lithic fragments of variable chlorite content. There is perhaps little or no 
matrix, as this is difficult to discern from what may be ghost-like outline of frag 
ments. In two of the eight sections examined the texture is that of a volcanic 
flow rather than of pyroclastic rocks; the remaining two sections were inconclu 
sive as to their origin.

In northeastern Fripp Township the intermediate to felsic metavolcanics are 
within the contact metamorphic aureole of the Adams granodiorite. Mineral as 
semblages consist of plagioclase (oligoclase)-quartz-biotite-chlorite   garnet 
± staurolite and minor sphene, apatite and opaque minerals.

The chemical analyses of four samples from the lower sequence of intermedi 
ate to felsic metavolcanics are given in Table 4, and are plotted in Figures 3, 4a 
and 4b. All samples fall within the calc-alkaline field, and are generally dacitic in 
composition, although one sample falls on the basalt-andesite boundary.

METASEDIMENTS

Iron Formation

Nearly all the iron formation in the map-area occurs in the lower sequence of 
intermediate to felsic metavolcanics. Both oxide- and sulphide-bearing facies are
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TABLE 4 CHEMICAL ANALYSES OF INTERMEDIATE TO FELSIC META- 
VOLCANIC ROCKS IN THE PETERLONG LAKE AREA, CHEMICAL 
ANALYSES BY THE MINERAL RESEARCH BRANCH, DIVISION OF 
MINES.

Sample Number P-l-72 P-27-71 P-461-71 A-251-72

SiO2 64.30 66.70 64.50 58.00
A1 2 O 3 15.60 15.20 16.00 16.00
Fe 2 O 3 1.28 0.72 0.92 2.22
FeO 4.42 2.23 3.90 3.94
MgO 2.35 1.45 2.09 4.39
CaO 2.55 3.39 2.78 6.45
Na2 O 5.58 4.03 3.61 2.96
K 2 O 0.92 2.03 1.66 1.83
TiO2 0.66 0.56 0.90 0.74
P 2 O S 0.18 0.14 0.15 0.14
S 0.01 0.01 0.02 0.01
MnO 0.10 0.13 0.06 0.13
CO 2 0.54 1.12 2.05 0.10
H 2 O* 2.18 1.58 2.72 2.32
H 2 Q- 0.06 0.10 0.08 0.12

Total 100.73 99.39 101.44 .99.35

Sample Locations

P-l-72 Crystal lapilli-tuff, on power line about l mile (1.6 km) south of Boom 
erang Lake in Bartlett Township.

P-27-71 Crystal lapilli-tuff, on power line at boundary of Bartlett and English 
Townships.

P-461-71 Massive tuff, 1A mile (0.8 km) east of Muskasenda Lake and IVfe miles 
(2.4 km) north of Bartlett-English township boundary.

A-251-72 Crystal lapilli-tuff, Vz mile (0.8 km) north of Little Night Hawk Lake, 
Cleaver Township.

present; the former is largely confined to the central part of the intermediate to 
felsic metavolcanic unit, and the latter to the upper part of the unit although 
locally both are intimately intermixed. In the oxide facies iron formation, mag 
netite-rich layers 0.5 to 15 cm (0.2 inch to 6 inches) thick may form up to 30 per 
cent by volume of the iron formation, and typically alternate with bands of mas 
sive chert, and chert breccia ranging in thickness from less than 2.5 cm to l m 
(one inch to 3 feet). Thickness of the iron formation units rarely exceeds 9 m (30 
feet), although locally the thickness is as much as 45 m (150 feet). As the thick 
ness of the units increase, however, the volume percent magnetite appears to de 
crease.

Minor fine-grained sandstone, siltstone and shale are found intercalated 
with some of the iron formation, and locally form the dominant rock type. 
Graded bedding and flame structures (Photo 9) are common in these clastic sedi 
mentary rocks and are exposed best along the power line south of Boomerang 
Lake in Bartlett Township.
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* Ultramafic metavolcanics

Mafic metavolcanics

O Intermediate-felsic metavolcanics

Muskasenda gabbro

A Peterlong lake complex

Figure 3-AFM diagram on which all the chemical analyses from the Peterlong Lake Area are plot 
ted. The dashed line is taken from Irvine and Baragar (1971), and separates tholeiitic 
and calc-alkaline compositions.

Locally, narrow (2 mm to l cm) layers and lenses of massive sulphides (py 
rite and lesser pyrrhotite) were observed in outcrops of iron formation. More 
commonly, however, the sulphide-bearing phases are disseminated within a unit 
otherwise composed largely of chert and intercalated siltstone and tuff. Dia 
mond-drill records (Regional Geologist's Files, Ontario Ministry of Natural Re 
sources, Timmins), however, indicate that locally some iron formation contains 
up to 40 percent sulphide mineralization over widths of about 5 m (15 feet).

Metamorphosed Mafic and Ultramafic Intrusive Rocks

Most of the mafic intrusive rocks occur in a large sill-like body (Muskasenda 
Gabbro) that was emplaced along the contact between the lower mafic and the 
lower intermediate to felsic metavolcanics in the vicinity of Muskasenda Lake.

Gabbro constitutes the major phase of the intrusion; the colour index is 
commonly 40 to 60 percent. Subordinate amounts of pyroxenite, melanocratic
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ODM9680

Photo 9-Flame structure in siltstone. Outcrop on power line 0.4 km (Vi mile) south of Boomerang 
Lake, Bartlett Township.

gabbro and minor gabbroic anorthosite are also present; pyroxenite was only 
found in two outcrop areas near the base of the intrusion. The rocks are typically 
massive, medium grained and weather to a light to dark grey dependent on the 
mafic content. Fresh surfaces are black, dark to light grey or green. Some of the 
gabbros contain minor amounts of blue opaline quartz, which is a common con 
stituent of quartz gabbro and dioritic dikes intrusive into the gabbro.

Most of the gabbros are equigranular and have an ophitic texture, however a 
peculiar glomeroporphyritic-type texture is commonly found in many of the 
exposures on Muskasenda Lake. On the weathered surface this texture mani 
fests itself as a number of protuberances consisting of rounded to elliptical 
"clots" of gabbro within a gabbroic matrix of similar composition but differing in 
grain size (generally finer grained). The "clots" are up to 5 cm (2 inches) in diam 
eter, average about 1.3 cm (0.5 inch) and may form 40 to 80 percent of the rock. 
This texture differs from a true glomeroporphyritic texture in that the 
"phenocrysts" (clots) are not monomineralic.

Locally layering is developed both on a large scale, 30 to 90 m (100 to 300 
feet) thick, and a small scale 2.5 to 60 cm (l inch to 2 feet) thick (Photo 10). If 
large scale layering persists throughout the body, the scale of mapping and the 
poor exposure precluded its delineation. The chilled upper contact of the intru 
sion is exposed on the eastern shore of Muskasenda Lake, about 0.8 km (Vz mile) 
north of the English-Bartlett township boundary. Here, the gabbro is in contact 
with fine-grained tuffs or siltstones and cherty metasediments.
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Photo 10-Layered gabbro, eastern shore of Muskasenda Lake.

Dikes of diabase, fine-grained gabbro, quartz gabbro and diorite, and numer 
ous veins and stockworks of quartz and epidote are found cutting the gabbro. 
Two diatreme dikes intrude the gabbro near the southern end of Muskasenda 
Lake, and one on the northeastern shore of the lake.

In thin section none of the primary mineralogy is preserved. Plagioclase is 
largely altered to clinozoisite, minor albite and traces of calcite; all the primary 
pyroxene or amphibole is uralitized and partly altered to chlorite. One to 4 per 
cent leucoxene is common, and quartz is generally present in amounts up to 5 
percent. Some of the gabbroic anorthosite contains up to 20 percent secondary 
calcite, whereas one to 3 percent is typical of most of the gabbros. One thin sec 
tion of pyroxenite was examined and consists of 85 percent pale green actinolitic 
hornblende, 12 percent chlorite and 3 percent leucoxene.

Numerous dikes and sills of gabbro and quartz gabbro, probably derived 
from the layered gabbroic sill, intrude the overlying volcanic rocks, particularly 
the lower intermediate to felsic sequence. These dikes may in part represent 
feeders to some of the overlying mafic metavolcanics.

The chemical analyses of two samples of gabbro and a sample of pyroxenite 
are given in Table 5, and included in the plots in Figures 3, 4a and 4b (see section 
on "Intermediate to Felsic Metavolcanics").

Ultramafic intrusive rocks, consisting of dunite and peridotite outcrop in the 
southeastern part of the area, and appear to have been emplaced wholly within 
the felsic to intermediate pyroclastic rocks. Although the ultramafic rocks are 
largely altered to serpentine minerals, the original texture of closely packed oli 
vine grains is readily discernable on many of the weathered surfaces, imparting a 
honeycomb-type texture to the rock.
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TABLE 5 CHEMICAL ANALYSES OF THE MUSKASENDA GABBRO, CHEM 
ICAL ANALYSES BY MINERAL RESEARCH BRANCH, DIVISION OF 
MINES.

Sample Number

SiO2
A12 03
Fe2 03
FeO
MgO
CaO
Na2 O
K2 O
TiO 2

S
MnO
CO2

H 2 O' 

Total

P-162-71

49.20
14.90

2.80
7.90
8.09
9.90
2.56
0.31
0.84
0.06
0.05
0.21
0.51
2.69
0.04

100.06

P-188-71

51.10
11.90
4.22

13.10
3.85
7.25
3.61
0.18
2.17
0.16
0.02
0.29
0.18
1.94
0.04

100.01

P-57-71

42.40
10.00

2.08
11.80
18.10

7.30
0.47
0.05
0.55
0.01
0.01
0.23
0.26
4.94
0.12

98.32

Sample Locations

P-162-71 Layered gabbro, east shore of Muskasenda Lake, about one mile (1.6 
km) north of the Bartlett-English Township boundary.

P-188-71 Massive gabbro, Vz mile (0.8 km) west of Muskasenda Lake, and 2.3 
miles (3.7 km) north of the south boundary of Bartlett Township.

P-57-71 Pyroxenite 0.8 mile (1.3 km) west of Muskasenda Lake near south boun 
dary and within Bartlett Township.

Felsic Intrusive Rocks

A number of distinct types of granitic intrusive rocks is recognized in the 
map-area on the basis of field relationships and (or) mineralogical characteris 
tics. For the present discussion these are divided into the following:

1) Epizonal Intrusions
2) Batholithic Complexes

The Peterlong Lake Complex
(i) Trondhjemitic Complex
(ii) Diorite
(iii) Alaskite and leucocratic feldspar porphyry

3) Late Tectonic Plutons
(i) Adams and Geikie Plutons 
(ii) Fallon Stock
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EPI2ONAL INTRUSIONS

A number of small epizonal intrusions, possibly of subvolcanic origin, occur 
near the northeastern part of Bartlett Township. Chilled margins, porphyritic 
texture, mariolitic cavities, minor granophyric texture, and abundant fracturing 
attest to the high level-emplacement of the intrusions.

The largest of the stocks, located in northeastern Bartlett Township, is the 
best exposed and consists of an outer margin of very fine grained (0.15 mm) 
quartz-feldspar porphyry ranging in width from about 90 to 400 m (300 feet to 1A 
mile); this grades into fine- to medium-grained equigranular (1.0 to 1.5 mm) 
trondhjemite in the central part of the stock. A strong fracture cleavage is devel 
oped along part of the fine-grained marginal zone. Plagioclase forms 55 to 60 per 
cent by volume of the trondhjemite, is albitic in composition, and partly altered 
to epidote, sericite, and chlorite. Phenocrysts of subhedral to euhedral plagioc 
lase crystals about 2 mm in length constitute about 5 percent of the marginal 
porphyry. Subrounded to irregularly corroded quartz phenocrysts form about 3 
percent of the porphyry and are of a similar size to the plagioclase phenocrysts. 
The groundmass consists almost entirely of plagioclase and quartz in a ratio of 
about 2:1. Mafic minerals ( 4 to 5 percent) consist of chlorite at the margins, and 
chlorite and biotite towards the centre of the stock. Minor to trace amounts of 
microcline, epidote, leucoxene, apatite, zircon, sphene, and opaque minerals are 
also present.

The trondhjemite confined to Geikie Township is similar to the one already 
described, however, the small trondhjemite stocks near the southern end of 
McArthur Lake differ in that the stocks are not as quartz-rich as the stock in 
Bartlett Township, nor do the stocks possess a fine-grained chill margin. Typi 
cally these small stocks contain about 70 percent sodic plagioclase, 18 percent 
quartz, and 8 to 10 percent hornblende partly altered to chlorite.

The chemical analyses of two specimens from the small stock in northwest 
ern Bartlett Township are given in Table 6. Both analyses indicate a low K/Na 
ratio; the porphyry phase is a particularly felsic trondhjemite.

BATHOLITHIC COMPLEXES

Peterlong Lake Complex

The Peterlong Lake Complex includes the entire suite of granitic rocks along 
the western part of the map-area. As shown on recently compiled maps of the 
Ontario Division of Mines (Ayres et al. 1971), this forms only the northeastern 
part of a large granitic batholith covering hundreds of square miles (km2 ) to the 
southwest.
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Peterlong Lake Area

TABLE 6 CHEMICAL ANALYSES OF FELSIC INTRUSIVE ROCKS FROM THE 
PETERLONG LAKE AREA, CHEMICAL ANALYSES BY MINERAL 
RESEARCH BRANCH, DIVISION OF MINES.

Sample Number P-528-70 P-209-71 A-86-72 A-lll-72

SiO2 77.20 68.00 71.20 58.50
A12 O3 12.80 15.00 14.90 15.60
Fe2 O 3 0.67 1.90 0.89 1.57
FeO 0.66 3.24 1.92 5.40
MgO 0.10 1.31 0.44 5.00
CaO 0.82 3.89 3.69 6.60
Na2 O 5.24 4.18 4.15 3.34
K2 O 2.17 1.23 1.33 0.83
TiO2 0.06 0.60 0.38 0.79
P2 O 5 0.01 0.16 0.10 0.19
S 0.01 0.01 0.01 0.01
MnO 0.04 0.16 0.06 0.12
CO2 0.29 0.22 0.14 0.12
H2 O"^ 0.74 1.41 1.23 1.23
H 2 O" 0.06 0.09 0.14 0.09

Total 100.87 101.40 100.58 99.39

Sample Locations

P-528-70 Trondhjemitic quartz-feldspar porphyry forming fine-grained marginal
phase of epizonal intrusion in northeast Bartlett Township. 

P-209-71 Medium-grained trondhjemite from epizonal intrusion in northeast part
of Bartlett Township. 

A-86-72 Biotite trondhjemite, from the most southwesterly bay of Peterlong
Lake in Musgrove Township. 

A-lll-72 Massive blue quartz diorite from road cut 2.2 miles (3.5 km) southwest
by road, from the northeast corner of Musgrove Township.

Trondhjemite Complex

The dominant phase is a light grey weathering and fresh, leucocratic quartz- 
rich biotite trondhjemite, with an average grain size of about 2 mm. The quartz 
content ranges from about 15 to 35 percent and averages 20 to 25 percent; areas 
of high quartz content O 25 percent) can be delineated. In places, biotite forms 
clusters or clots up to 1.5 cm (0.6 inch) in diameter. Porphyritic phases contain 
up to 20 percent subequant plagioclase phenocrysts which are commonly 0.5 to 
0.8 cm (0.2 to 0.3 inch) in length and rarely as much as 2.5 cm (1.0 inch). A folia 
tion is usually well developed and gneissic banding forms in restricted areas.

In the northern, southern, and eastern areas of Peterlong Lake, hornblende 
joins, then displaces biotite in the trondhjemite. This change may proceed 
through phases containing both biotite and hornblende, or hornblende-bearing 
and biotite-bearing phases may alternate within the same outcrop. Accompany 
ing the appearance of hornblende is a decrease in quartz content and an increase
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Photo 11-lgneous breccia; mafic metavolcanics in dioritic matrix along eastern contact of Peter 
long Lake Complex. East shore of Mica Bay, Musgrove Township.

in colour index. .The rocks change from leucocratic trondhjemite to mafic diorite 
in marginal areas adjacent to mafic metavolcanics. Magmatic breccias (see 
Photo 11) consisting of blocks of mafic metavolcanics in a diorite matrix formed 
in these areas.

In areas adjacent to prominent lineaments, most of which are probably 
faults, moderate to intense shearing has taken place; chlorite replaces biotite 
and hornblende, and the plagioclase acquires a pink tint.

The trondhjemites of the Peterlong Lake Complex are intruded by dikes of 
fine- to medium-grained biotite- or hornblende-bearing quartz-rich trondhjem 
ite. In several areas the frequency of these dikes increases until the exposures are 
essentially composed of this rock type. These dikes are probably related to the 
rocks composing the main trondhjemite phase of the complex, but, are never 
theless definitely later and represent a separate intrusive phase. Other dikes in 
trusive into the mass consist of diorite, quartz diorite, pink potassic-feldspar- 
bearing pegmatite and aplite.

Plagioclase averages 55 to 60 percent of the trondhjemite, is calcic oligoclase 
(An25 to An30) in composition and is decidedly fresh, although a few grains are 
partly altered and rarely entirely altered to a fine matte of colourless mica. Mi- 
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Peterlong Lake Area

nor normal and rarely ocillatory zoning was observed. Quartz shows strain ex 
tinction, and is comparable in size (0.5 to 5 mm) to the plagioclase. Biotite is 
pleochroic, light to dark brown; and hornblende is pleochroic, light green to me 
dium blue-green. Biotite and hornblende show minor alteration to chlorite and 
the hornblende tends to be poikilitic. Subhedral cyrstals of epidote are invari 
ably present, and form 2 to 8 percent of rocks. Other minerals present in minor 
to trace amounts include apatite, sphene, allanite, leucoxene, opaque minerals, 
and rarely microcline.

The chemical analysis of a typical sample of trondhjemite is given in Table 
6.

Diorite and Quartz Diorite

To the northeast of Peterlong Lake (Mica Bay) lies a large body of horn 
blende diorite and quartz diorite. Quartz diorite is the predominant rock type in 
this body and is characterized by the presence of blue opaline quartz. This min 
eral ranges in abundance from less than 2 to greater than 25 percent, but does 
not vary in any systematic manner. The intrusion as a whole is massive, and rel 
atively uniform in texture and composition; colour index averages about 30 per 
cent, and rarely is as much as 60 percent.

An interesting outcrop of quartz diorite occurs in a roadcut in Musgrove 
Township about 4.0 km (2.5 miles) west of the cutoff to Peterlong Lake. Here, an 
amphibolitized mafic breccia (Photo 12), containing irregular fragments of fine 
grained tonalite forms an inclusion in the medium-grained blue quartz diorite. 
The tonalitic fragments range from 2 mm to 30 cm (12 inches) in size, and are ir 
regular in outline. It is not known if the inclusion represents a metavolcanic 
breccia or an intrusive breccia. In either case, however, the tonalitic fragments 
may be indicative of an early intrusive phase, possibly even subvolcanic and re 
lated to the first cycle of volcanism.

Seven thin sections of quartz diorite were examined, and indicated an aver 
age modal composition of 62 percent plagioclase, 28 percent hornblende, 6 per 
cent quartz. Plagioclase is intermediate andesine (about An40 ) in composition, 
rarely shows normal or ocillatory zoning, and contains minor patchy saussuri- 
tized areas. Hornblende is pleochroic medium green to light brown, and is partly 
altered to actinolite and chlorite. Accessory minerals include apatite, sphene, ru 
tile, and magnetite. The rock is equigranular, with an average grain size of about 
2 mm.

A few dikes of pegmatite (Photo 13), and fine-grained feldspar porphyry 
were observed to cut the blue quartz diorite. It is suggested that the blue quartz 
diorite represents an intrusion distinct from and later than the rocks forming the 
trondhjemitic phases which constitute the major parts of the Peterlong Lake 
Complex. The reasoning for this is three-fold: (1) the massive nature of the blue 
quartz diorite relative to the trondhjemite; (2) dikes of diorite and quartz diorite 
intrude the trondhjemite, although it has not been firmly established that these 
dikes are related to the blue quartz diorites; and (3) by analogy with similar 
Early Precambrian (Archean) terranes where the weakly foliated to gneissic leu 
cocratic trondhjemites have been established as the oldest intrusive rocks (Vil-
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Photo 12-Mafic breccia forming an inclusion in blue quartz 
diorite. Fragments in breccia are fine-grained to 
nalite. Roadcut, Peterlong Lake road, northeastern 
Musgrove Township.

joen and Viljoen 1969b; Ayres 1971).
The chemical analysis of a sample of blue quartz diorite is given in Table 6. 

In Figures 3 (see section on "Ultramafic Metavolcanics") and 4b (see section on 
"Intermediate to Felsic Metavolcanics"), the composition lies in the calc-alkaline 
field.

Alaskite and Leucocratic Feldspar Porphyry

Throughout the map-area dikes of pink aplite, pegmatite, feldspar porphyry 
and alaskite are found. At least some of these rocks probably relate to the large
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ODM9684

Photo 13-Pegmatitic dike intruding quartz diorite. Feldspar and quartz crystals display a comb 
structure at margin of dike; central part of dike is largely quartz. Outcrop on Peterlong 
Lake road in north-central Musgrove Township.

intrusion of alaskite and associated feldspar porphyry that is exposed near the 
southern part of the area in Beemer Township. Only in these rocks, and other 
possibly related rocks in McKeown Township, was potassic feldspar definitely 
identified in the field.

One thin section of alaskite was examined and consisted of 58 percent pla 
gioclase (An 15 ), 16 percent microcline, 22 percent quartz, 3 percent chlorite, and 
accessory apatite, sphene, opaque minerals and biotite; average grain size is 0.6 
mm.

Fine- to medium-grained feldspar porphyry, granodioritic in composition, 
occurs in the northwestern corner of the area near Flag Lake and west of Lower 
Chesterfield Lake in Doyle and McKeown Townships. In many respects the me 
dium-grained phase is similar to the porphyritic granodiorites in the north-cen 
tral part of the area, suggesting a possible relationship between the two phases.

Late Tectonic Plutons

Adams and Geikie Plutons

Two similar stocks of granodiorite are exposed in the map-area; the Geikie 
Pluton, mainly confined to Geikie Township, and the Adams Pluton extending
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into the north-central part of the area in McArthur and Douglas Townships. 
The granodiorites are medium-grained, light grey-pink on weathered and fresh 
surfaces, massive to weakly foliated, generally porphyritic, and contain about 12 
to 15 percent by volume of potassic feldspar phenocrysts. The phenocrysts range 
from 0.5 to 2.5 cm (0.2 to 1.0 inch) in length, and average about 0.75 cm (0.3 
inch). Modal analyses of seven samples (Pyke 1974a) from the Adams Pluton 
gave an average composition of 60.8 percent plagioclase (oligoclase), 10.1 percent 
potassic feldspar, 19.5 percent quartz, 2.8 percent hornblende, 1.6 percent biot 
ite, 1.4 percent epidote, 0.8 percent chlorite, and minor to trace amounts of mag 
netite, sphene, apatite, pyrite and zircon. Estimated mineral percentages from 
three thin sections of granodiorite from the Geikie Pluton gave a similar compo 
sition: 58 percent oligoclase, 14 percent potassic feldspar, 20 percent quartz, 4 
percent hornblende and one percent biotite.

One notable feature is that the stocks are very homogeneous in mineralogy 
and texture but the Geikie Pluton is somewhat less porphyritic than the Adams 
Pluton.

Part of a small stock of fine- to medium-grained porphyritic granodiorite is 
exposed in Hincks Township. The medium-grained phases are identical to the 
Adams and Geikie granodiorites. The fine-grained phases contain up to 40 per 
cent phenocrysts of plagioclase and potassic feldspar, and are probably indica 
tive of a somewhat higher level of emplacement than the granodiorite stocks in 
the north-central part of the map-area.

Fallon Stock

The southern margin of a small stock of monzonite, the Fallon Stock, ex 
tends into the northeastern corner of the area. Unlike the late tectonic grano 
diorites, the monzonite is extremely variable in colour index (5 to 50 percent) 
and texture, particularly in that part of the stock that extends into the Peterlong 
Lake area.. The heterogeneity of the stock appears to be caused by contamina 
tion from the adjacent mafic metavolcanics, that the contamination is so wide 
spread (i.e., not confined only to the margins) suggests that much of the exposed 
section is close to the roof of the stock.

The monzonite is generally medium grained, light pink, and weakly foliated. 
In what appears to be relatively noncontaminated parts of the stock, the mon 
zonite contains 40 percent plagioclase (oligoclase), 10 to 15 percent occurring as 
phenocrysts averaging about 0.6 cm (0.25 inch) in length; 30 percent microcline; 
and 10 percent shreddy hornblende that has been partly altered to chlorite and 
biotite. Minor clinopyroxene is present near the contacts of the stock. Accessory 
minerals consist of magnetite, sphene, apatite, leucoxene, allanite and calcite.

Mafic Intrusive Rocks

Numerous diabase dikes, representing at least two, and probably three ma 
jor phases of dike emplacement are present in the map-area. Dating of the ma 
jority of dikes from field evidence such as cross-cutting relationships, structural
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displacements and the age relative to the Middle Precambrian sedimentary 
rocks, is commonly lacking. Three ages of diabase dikes are distinguished in the 
Peterlong Lake area, and are discussed chronologically in the ensuing text.

Diabase

In the past it has generally been assumed that many or all of the north- 
trending dikes in this part of the Abitibi Belt are of Early Precambrian (Arche 
an) age (Fahrig and Wanless 1963). Interestingly, the radiometric age of 2,485 
m.y. reported by Fahrig and Wanless (1963) for the Matachewan swarm was es 
tablished on the basis of one whole rock potassium-argon determination. There 
can be little doubt, however, that the particular north-trending dike swarm in 
the Matachewan area from which the sample for dating was obtained is uncon- 
formably overlain by Middle Precambrian sedimentary rocks of the Cobalt 
Group (Lovell 1967).

More recently, age dating by Leech (1965) as reported by Ferguson et di. 
(1968) for the Timmins area, indicated no Early Precambrian (Archean) ages for 
the dikes sampled. Of particular interest are the dates of two north-trending 
dikes; 1,930 m.y. and 1,220 m.y. respectively. Age dating was done by the potas 
sium-argon method.

Remnant magnetism studies by Middleton (1969) in the Robb-Jamieson 
area northwest of Timmins showed that the north-trending dikes have magnetic 
properties similar to the Abitibi dikes of Late Precambrian age.

The recent compilation of the Timmins-Kirkland Lake area (Pyke, Ayres, 
and Innes 1973) illustrates that there are probably two major swarms of north- 
trending dikes in the western half of the map-area: (1) the "Matachewan-type" 
diabase dikes centred near the town of Matachewan and (2) diabase dikes which 
trend north-northwest in the southern part of the area (for example, near Shin 
ing Tree) and then swing to a north strike further north. This latter swarm 
would correspond to the dikes for which Middleton (1969) did remnant magnet 
ism studies, and Leech (1965) age dated in the Timmins area.

Nevertheless, some north-trending diabase dikes of Early Precambrian (Ar 
chean) age are probably present in the Peterlong Lake area, particularly in the 
eastern half. For example, in Fallon Township, none of the north-striking dia 
base dikes in the mafic volcanic rocks were found to continue into the Gowganda 
Formation. Therefore, until further evidence is available to confidently discrimi 
nate between differing ages of north-trending diabase dikes, all the north-trend 
ing dikes have arbitrarily been assigned an Early Precambrian (Archean) age on 
the accompanying map (Map 2345, back pocket), with the reservation that 
many dikes may be much younger.
t ' Only three north-trending diabase dikes were examined in thin section; two 

were found to be quartz-bearing1 (2 to 6 percent) the other contained 5 percent 
olivine. The dike containing olivine is in central Douglas Township, and tends 
more to a north-northwest striking direction than most north-trending dikes.

'Most north-trending diabase dikes examined by the writer (Pyke 1970, 1973a, 1974a and b) 
from other localities in the general Timmins area were found to contain quartz.

32



However, as can be seen from the accompanying map (Map 2345, back pocket), 
the strike of more than one dike mapped as Early Precambrian (Archean) in age 
varies between north and north-northwest in direction. Nevertheless, a more de 
tailed examination of the diabase dikes is being undertaken by the autrfor to 
ascertain if a consistent relationship exists between the overall trend and compo 
sition. Certainly this appears to be true for the northeast-trending diabase dikes 
(Pyke 1974a). Once the trends and compositions of a number of dikes are firmly 
established, age dating of the dikes may reveal significant and meaningful differ 
ences.

MIDDLE PRECAMBRIAN

Huronian Supergroup

COBALT GROUP

Gowganda Formation

Relatively flat-lying sedimentary rocks of the Gowganda Formation form a 
series of high hills along the eastern margin of the map-area. The Gowganda 
Formation consists of intercalated greywacke, arkose, argillite, and conglomer 
ate. The contact between the Gowganda Formation and the Early Precambrian 
(Archean) rocks was only observed at two localities; both displayed a fault-con 
tact relationship.

The greywacke is dark grey-green, hard, fine to coarse grained, and com 
monly contains sparse, rounded to subrounded granitic clasts up to 5 cm (2 
inches) in diameter. Bedding in general is probably quite thick, greater than 1.7 
m (5 feet), as many outcrops are massive and contain no obvious bedded struc 
ture; where observed however, bedding ranges in thickness from about l to 30 
cm (0.5 inch to 12 inches). The arkose is light grey-pink to pink, fine to coarse 
grained, generally massive; and tending even more so than the greywackes to 
the form of thick massive beds. The argillite is aphanitic, fissile, dark grey-green 
or reddish grey, buff weathering, generally very regularly jointed (Photo 14), and 
thinly bedded. Scattered granitic pebbles are common. Beds of conglomerate are 
found throughout the Gowganda Formation, but is the least common rock type 
in the formation. Pebble and boulder density ranges from about 10 to 70 percent, 
and are set in a greywacke matrix; the largest boulder observed was l m (3 feet) 
in maximum dimension. Granitic clasts are the most common; other clasts in 
clude various metavolcanics, vein quartz and intraformational sedimentary 
rocks.

Four general stratigraphic units were recognized within the Gowganda For 
mation, but have not yet been sufficiently well outlined to delineate in any 
greater detail than that shown on the accompanying map (see Map 2345, back
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Photo 14-Regular joint pattern in argillite, Gowganda Formation, southern Cleaver Township.

pocket). The units, listed youngest (4) to oldest (1), are given in Table 7.
Although each rock type can be found in any one of the units, each unit is 

composed dominantly of the rocks shown.
Because of the fault-contact between the basal (?) conglomerate and Early 

Precambrian rocks, it is uncertain if this is truly a basal conglomerate. If it is, it 
either represents minor local lenses of conglomerate, or the conglomerate has 
been displaced by faulting along the Cobalt-Early Precambrian (Archean) con 
tact.

Mafic Intrusive Rocks

Quartz Diabase

Two large quartz diabase dikes extend northeast across a large part of the 
map-area, and are interpreted to be of Middle Precambrian age. The reasons for 
a Middle Precambrian age have been outlined by Pyke (1973a, 1974a), and are 
basically two-fold: (1) the quartz diabase dikes intrude the Gowganda Forma 
tion, and (2) the quartz diabases show a much greater displacement along many 
north-trending faults (Pyke, Ayres, and Innes 1973) than do a series of olivine 
diabase dikes which trend east-northeast and form part of the Abitibi swarm 
which is Late Precambrian in age (Fahrig etal. 1965).
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TABLE 7 STRATIGRAPHIC UNITS IN THE GOWGANDA FORMATION.

Dominant Rock Type Thickness (feet) - (metres)

(4) greywacke 50 (Minimum) 15

(3) arkose 100 (Maximum) 30

(2) greywacke and argillite 150 (Maximum) 45

(1) conglomerate 50 (Minimum) 15

Minor diabase dikes in the map-area having a similar trend (northeast) but 
for which no fault offsets or cross-cutting relationships could be determined, 
have also been assigned a Middle Precambrian age.

Typically the quartz diabase contains about 55 percent plagioclase (labra 
dorite), 30 percent clinopyroxene, 4 to 7 percent quartz, 5 percent hornblende 
(after pyroxene), minor (l to 2 percent) hypersthene, and 3 to 4 percent com 
bined magnetite-ilmenite.

LATE PRECAMBRIAN

Mafic Intrusive Rocks

Olivine Diabase

One dike of olivine diabase trends northeast in the northwestern corner of 
the map-area, and forms part of the Abitibi dike swarm, dated by Fahrig and 
Wanless (1963) at 1,230 million years. Pyke (1974a) examined three thin sections 
from the same dike north of the Peterlong Lake area, where it was found to con 
tain about 74 percent labradorite, 5 percent augite, 14 percent olivine, 5 percent 
magnetite and minor to trace amounts of biotite, apatite, and sphene.

The age of the northwest-trending olivine diabase dikes is less certain. Nev 
ertheless, at least one of the dikes that trend across Geikie Township is known to 
intrude the Gowganda Formation (Pyke, Ayres, and Innes 1973) further to the 
southeast. Moreover, field evidence, though not conclusive, suggests that this 
same dike intrudes the Middle Precambrian quartz diabase in Geikie Township. 
Other diabase dikes of similar trend have tentatively been interpreted as being 
of a corresponding age, that is Late Precambrian.

STRATIGRAPHY

Although the stratigraphy is not firmly established, the data are sufficient to 
present a tentative stratigraphic interpretation.
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Two volcanic cycles are recognized in the map-area (Figure 5), each consist 
ing of the the following: a lower unit of ultramafic metavolcanics, an overlying 
succession of mafic metavolcanics, and an upper unit of intermediate to felsic 
metavolcanics. The base of the second volcanic cycle is marked by the com 
mencement of ultramafic vulcanism and is sharply defined in McArthur and 
Bartlett Townships. Further delineation of this stratigraphic boundary in the 
southern part of the area is hampered by the scarcity of ultramafic metavolcan 
ics. The virtual absence of ultramafic metavolcanics in the southern part of the 
map-area could be the result of either a structural hiatus or a facies change. The 
author suggests that the latter explanation is correct, and that the tremolitic- 
bearing (low Fe, high Mg/Fe ratio) metavolcanics are possibly the lateral equiv 
alent of the ultramafic metavolcanics. If this is so, then the tremolitic metaba- 
salts mark the beginning of the upper volcanic cycle in the southeastern part of 
the map-area.

Assuming the author's structural interpretation for the map-area is rela 
tively correct, then the approximate maximum exposed thickness of the two vol 
canic cycles is about 15 600 m (52,000 feet), as indicated below:

Lower Volcanic Formations Upper Volcanic Formations

Felsic 6000m (20,000 feet) Felsic 460m (1,500 feet)
Mafic 3000m (10,000 feet) Mafic 4600m (15,000 feet)
Ultramafic 300m (l,000 feet) Ultramafic 1500m (5,000 feet)
Total 9300m (31,000 feet) Total 6560m (21,500 feet)

Little can be said of the provenance of the metavolcanics, other than per 
haps for the lower felsic to intermediate sequence. In the southern part of 
English Township the maximum thickness of the sequence is about 6000 m 
(20,000 feet). The sequence thins rapidly northward to a thickness of about 600 
m (2,000 feet) near the boundary of the area. This thinning suggests a source 
area to the south, possibly the Halliday Dome (Bright 1970).

Phanerozoic

CENOZOIC 

Quaternary

PLEISTOCENE AND RECENT

The northern part of the map-area in Douglas Township and most of 
McArthur Township is mantled largely by glacial lacustrine deposits of clay and 
fine sand that were deposited in glacial lake Barlow-Ojibway (Stockwell 1957, 
p.480) which covered a large part of northeastern Ontario during the Pleistocene 
Epoch.

36



^^SK^wP
O)

w

37



Peterlong Lake Area

The remainder of the area is largely covered by fine sandy to clayey till, and 
lesser outwash deposits of sand and minor gravel. Pitted outwash plains extend 
throughout the west-central part of English Township east of Muskasenda Lake, 
and near the western boundary of Zavitz Township, north into central Geikie 
Township.

Eskers are essentially confined to the western and southern halves of the 
area, and generally trend in a northerly direction.

STRUCTURAL GEOLOGY

Folds

The northern part of the map-area consists largely of a steeply dipping 
northeast facing homoclinal succession that forms the southeastern limb of a 
large syncline. Part of the axial trace of the syncline projects into the map-area, 
and trends west-northwest across the upper intermediate to felsic metavolcanics 
in Douglas and Fallon Townships.

The lower ultramafic metavolcanics in Fripp Township serve to outline the 
axial trace of a minor syncline, now largely destroyed by the emplacement of the 
Peterlong Lake Complex.

In the southeastern part of the map-area (Zavitz and adjacent townships) 
the main structure is a large syncline, the axial trace of which trends east to 
northeast. Outcrop is sparse throughout much of this structure, and therefore 
minor subsidiary folds may have been overlooked. Nevertheless, sufficient pillow 
top determinations were made to outline the major fold structure. Minor struc 
tures suggest that the syncline plunges east to northeast at an angle of about 40 
to 60 degrees.

This interpretation of a single synclinal structure differs somewhat from 
that of Bright (1968a), because pillow top determinations obtained during the 
field season did not support the existence of more than one major fold structure. 
A rigorous evaluation of the folding present is, however, hampered by poor expo 
sure. Part of the axial trace of a complimentary anticlinal structure extends a 
short distance into the southern part of the area.

The granodiorite in Geikie Township occupies a domal structure.

Faults

Numerous faults traverse the map-area; major trends are in a north and 
northwest direction. There does not appear to be any consistent age relationship 
between the two sets, many in fact may be coeval. A few faults also trend in a 
northeast direction.

The north-trending faults are a major structural feature forming a part of 
the Onaping Lineament (Wilson 1949) that extends south to the Sudbury area. 
Wilson (1949) has suggested that the Onaping Lineament marks the western
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Photo 15-Quartz stockwork in gabbro, on small islands in Muskasenda Lake, Bartlett Township.

margin of a large graben structure (the Cobalt Graben); the eastern margin is 
the Timiskaming Lineament. The amount of vertical displacement on the faults 
is unknown, but a strike separation of at least 8 km (5 miles) on the Mattagami 
River is evident from the offset of a Middle Precambrian quartz diabase dike.

The Burrows-Benedict Fault is a major structural break extending south 
ward from Tisdale Township (Ferguson et al. 1968).

An extensive quartz stockwork (Photo 15) and associated epidotization is 
coincident with the Muskasenda Lake Fault.

The Scott Lakes Fault is the most pervasive northwest-trending fault in the 
map-area, and has a strike-slip movement of at least 1.6 km (l mile) as shown by 
offsets of diabase dikes in McArthur and Zavitz Townships. Further north, in 
Price Township, this fault merges with the Mattagami River Fault.

The displacement on virtually all the north- and northwest-trending faults 
in the map-area indicates a left lateral movement; the amount of vertical dis 
placement on the faults is unknown. If right lateral displacement occurred it 
must antedate a final sinistral movement, or only be of minor importance.

At least part of the Cobalt Group is in fault contact with the underlying 
Early Precambrian metavolcanics. However, a more detailed examination of the 
contact, as well as the stratigraphy of the Cobalt Group would be essential be 
fore a fault-bounded relationship could be extrapolated to include most or all of 
the Cobalt Group. The author suspects however, that a general fault-bounded 
relationship exists, and that there is abundant block faulting in the Cobalt 
Group and the Early Precambrian basement.
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Photo 16-Aerial view of the Texmont Mine property, along the Bartlett-Geikie township boundary.

ECONOMIC GEOLOGY

Gold, copper, nickel, lead, zinc, silver, molybdenum, iron, and asbestos min 
eralization have been reported from the map-area. The first nickel production 
from the area commenced in 1971, from the Texmont Mines Limited property 
(Photo 16) and in the author's opinion the area has considerable potential for 
further discovery of this metal. The rising price of gold (3170.00 per ounce, 
Northern Miner 1974) has created a resurgence of interest in this metal, and re- 
examination of some of the old showings in the area would be a worthwhile en 
deavour.

The various types of mineralization are discussed below. No detailed account 
of the properties or exploration work is presented, rather only those properties 
which serve to illustrate a particular type of mineralization are included in this 
report.

Gold

Gold mineralization in the area is generally associated with quartz veins and 
feldspar porphyry dikes occupying shear zones or fractures within the metavol-
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canics or epizonal intrusions. Associated minor pyrite and traces of chalcopyrite 
and galena are common. The quartz veins vary from narrow discontinuous lens 
es, 5 to 8 cm (2 to 4 inches) wide, to relatively continuous veins attaining thick 
nesses of 1.5 to 2.0 m (5 to 6 feet) that have been traced up to 90 m (300 feet) 
along strike.

Although quartz veins are found throughout the area, very few are known to 
contain gold mineralization. Relatively consistent gold values have been re 
ported (Regional Geologist's Files, Ontario Ministry of Natural Resources, Tim 
mins) from the Theriault Property near the southern end of McArthur Lake. Ex 
ploration work has consisted almost entirely of trenching; some diamond drilling 
was undertaken, the records for which were largely lost. On the property, two 
sets of quartz veins, approximately at right angles to each other, fill fractures 
within a fine-grained porphyritic trondhjemite. One set of veins trend northeast 
and in part forms a series of discontinuous lenses associated with narrow up to 
1.2 m (4 feet) thick feldspar porphyry dikes. The northwest-trending quartz 
veins are not as numerous as the northeast set, have no related porphyry dikes, 
and are not well mineralized. On of the northeast-trending veins (Ogilvie vein) 
has been the focus of much of the exploration, and appears to be the most eco 
nomically important vein. Two of the best reported channel samples from the 
Oglivie vein were across 1.2 m (4 feet) widths, and gave values (Regional 
Geologist's Files, Ontario Ministry of Natural Resources, Timmins) of 0.14 and 
0.24 ounce of gold per ton respectively. One diamond-drill hole across the same 
vein assayed (Regional Geologist's Files, Ontario Ministry of Natural Resources, 
Timmins) 0.06 ounce gold per ton over a length of 1.5 m (5 feet). Further work is 
probably warranted on this property in view of the limited diamond drilling, 
lack of systematic trenching, and the current high price of gold. In addition, the 
gold mineralization has a close spatial association with ultramafic volcanic rocks, 
which may have an important bearing on the genesis of many Early Precam 
brian gold deposits (Pyke 1975).

Very little information is available on the former gold property of Triple 
Lake Porcupine Gold Mines Limited in McArthur Township. A two-compart 
ment inclined shaft was excavated to a depth of 17 m (55 feet) on a quartz vein 
which varies in width from 0.5 to a m (1.5 to 3 feet). Although free gold and 
350.00 channel assays (gold probably at 320.67 per oz.) are reported (Regional 
Geologist's Files, Ontario Ministry of Natural Resources, Timmins) there is to 
the writer's knowledge no assay reports or other documentation presently avail 
able to substantiate this.

In the 1930s gold was discovered on the Nelson claims (now the Boychuk 
property) which extended from Muskasenda Lake in English Township to Tellu 
ride Lake in Beemer Township. Trenching was confined to two showings; one on 
the patented claim TRS1759 near the western shore of Muskasenda Lake, the 
other on patented claim 1887 near the northeastern corner of Telluride Lake. On 
claim TRS1759 mineralization is found in quartz stringers and lenses occupying 
part of a wide, up to 25 m (80 feet), east-northeast-striking shear zone in inter 
mediate to felsic metavolcanics. Three channel samples from this showing were 
reported (Resident Geologist's Files, Ontario Ministry of Natural Resources, 
Kirkland Lake) to contain 0.65 ounce gold per ton across 1.2 m (4 feet), 0.20 
ounce gold per ton across 0.9 m (3 feet), and 0.54 ounce gold per ton across 3.7 m 
(12 feet) respectively. Two channel samples of quartz veins in mafic metavolcan 
ics from the showing near Telluride Lake contained 0.44 ounce gold per ton
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across 0.9 m (3 feet) and 0.38 ounce gold per ton across 1.2 m (4 feet) respectively 
(Resident Geologist's Files, Ontario Ministry of Natural Resources, Kirkland 
Lake).

Nickel

In 1970 Sheridan Geophysics Limited leased (for a term of 20 years) the Tex- 
mont Mines Limited nickel property located along the northern half of the Bart- 
lett-Geikie Township boundary. In 1971, Sheridan Geophysics Limited brought 
the property into production: ore reserves were estimated at 3,800,000 tons grad 
ing 1.0 percent nickel after dilution (Northern Miner 1971).

The deposit occurs near the base of a serpentinized ultramafic unit with a 
maximum thickness of about 1500 m (5,000 feet) which is largely composed of ul 
tramafic volcanic flows. Flows similar to those in Munro Township,(see section 
on "Ultramafic Metavolcanics" Figure 2) can be observed in outcrops immedi 
ately east of the trondhjemite, which forms a small stock near the western 
boundary of Geikie Township. No definite flows have been outlined in the nar 
row zone of ultramafic rocks west of the trondhjemite, which marks the onset of 
the second cycle of volcanism as interpreted by the writer, and forms the host 
rocks for the nickel sulphide orebody.

The basal ultramafic rocks are divisible into two main units (Eckstrand 
1972):

(1) A lower unit of massive serpentinite, about 107 m (350 feet) thick 
which contains rare spinifex-texture and encloses the ore zones (Figure 
6). Several narrow zones of felsic metavolcanics, iron formation and met- 
asediments are found in this lower unit and appear to be intercalations 
rather than xenoliths, thereby suggesting a possible flow origin for the 
massive serpentinite (Eckstrand 1972).
(2) An overlying unit at least 180 m (600 feet) thick that contains abun 
dant spinifex-textured serpentinite. No flow contacts have been ob 
served, and the spinifex-textured rocks tend to form discontinuous pods 
or lenses that generally show gradational contacts with the enclosing 
serpentinite; also, Eckstrand and Miller (1973) report that the spinifex 
does not show the same crystal habit or grain size gradations as those 
known to occur in some flows. This overlying unit possibly represents 
one or more subvolcanic intrusions.

A zone of nickel mineralization, with which the ore lenses are associated, has 
been traced over a length of about 580 m (1,900 feet), and a width of up to 58 m 
(190 feet) (Leigh 1971). This mineralized zone dips steeply east and trends some 
what obliquely, N200 E, to the general north trend of the enclosing ultramafic 
body.

Two main ore zones have been outlined on the property (Figure 7):
1) A north zone consisting of a number of sub-parallel lenses; the "A" 
zone is the main lens and the one currently (1972) being developed at 
the mine.
2) A south zone which has been defined by a number of surface and un 
derground diamond-drill holes. The nickel-bearing minerals consist
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Figure 6-Texmont Mines nickel deposit (south zone). Vertical section 434-500 N, looking north. 
Ore zone occurs in massive serpentinites (after Eckstrand 1972).
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mainly of pentlandite with minor associated millerite, heazlewoodite
and possible nickeliferous pyrrhotite (Leigh 1971). The mineralization is
disseminated, commonly forming fine intercumulus blebs generally less
than 2 mm (0.1 inch) in diameter and rarely up to 12 mm (0.5 inch).

There can be little doubt that the ore zones formed as an integral part of the
volcanic environment, being confined to flows or subvolcanic sills. The base of
the ultramafic unit also defines an easily recognized stratigraphic level, that
would be worthy of additional exploration for nickel sulphide minerals. In the
writer's opinion, this is the same stratigraphic interval at which nickel sulphide
minerals occur near the southeastern end of the Shaw Dome in Langmuir and
Eldorado Townships (Pyke 1970,1974a).

Copper

Minor amounts and trace amounts of copper are associated with the sili 
ceous sulphide-bearing iron formations throughout much of English Township 
and the central part of Bartlett Township.

Minor chalcopyrite is present in some of the subsidiary shear zones associ 
ated with the northerly trending faults particularly in the mafic metavolcanics.

Copper mineralization occurs in pillowed, amygdaloidal and locally variolitic 
mafic metavolcanics near the southern part of Kitchiming Lake, Zavitz Town 
ship. Sulphide minerals consist of chalcopyrite, pyrite, pyrrhotite, and bornite, 
and occur as amygdule fillings, massive sulphide stringers or as disseminations 
and patches in quartz and quartz-carbonate veins, minor disseminated grains or 
irregular patches, and as irregular fillings between pillow selvages. Malachite 
and minor azurite are common. Although the reported copper content is low, 0.2 
percent copper over a surface area 240 by 120 m (800 by 400 feet; Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Kirkland Lake) further 
work is planned by J. Helpert and Associates with a veiw to outlining a large 
tonnage.

Lead and Zinc

Lead-zinc mineralization was discovered near Little Night Hawk Lake in 
Cleaver Township in the early 1920s. Much of the mineralization is associated 
with quartz-carbonate veining in felsic pyroclastic rocks. Paymaster Consoli 
dated Mines Limited examined various lead-zinc showings in Cleaver Township 
in 1956. The best mineralization recorded from diamond-drill hole assays was 
from a showing 0.4 km ( 1A mile) southwest of Little Night Hawk Lake, which 
contained 2.73 percent lead, 8.7 percent zinc, and 0.395 ounce of silver per ton 
over a length of 0.6 m (2 feet) (Regional Geologist's Files, Ontario Ministry of 
Natural Resources, Timmins). The mineralized zone extends for a strike length 
of about 23 m (75 feet).
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Pyrrhotite

A vein of massive pyrrhotite up to 0.9 m (3 feet) thick occurs in a trench at 
the contact of ultramafic metavolcanics and sheared granitic rocks on the west 
ern shore of Donut Lake in northeastern Musgrove Township. The property was 
formerly explored by Hollinger Mines Limited, and is currently held by L. Do 
lan.

Iron

Cherty, magnetite-rich iron formation is common as intercalations in the 
lower sequence of intermediate to felsic metavolcanics. Sections from 3 to 9 m 
(10 to 30 feet) in width can contain up to 30-35 percent magnetite. The best rec 
orded analysis is 27.4 percent iron for a diamond-drill hole intersection of 9 m (29 
feet) (Regional Geologist's Files, Ontario Ministry of Natural Resources, Tim 
mins) drilled by Paymaster Consolidated Mines Limited in 1960. None of the 
known magnetite-rich formations in the map-area appear to be of sufficient 
width to constitute economic iron deposits.

Asbestos

Minor asbestos seams are present locally throughout the ultramafic rocks. 
The best occurrence observed is near the southwestern corner of Falconbridge 
Nickel Mines Limited claims, west of Geikie Lake. Here 12 seams, each about l 
mm (1/16 inch) wide, were counted over a width of 0.3 m (l foot). This density of 
veining is confined to a number of narrow mineralized zones, which themselves 
constitute no more than 5 to 10 percent of a total outcrop area of about 46 m2 
(500 square feet).
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Geological boundary, observed.
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Past producing mine.

METAL AND MINERAL REFERENCE
Ag .........Silver. Mo ........Molybdenum.
asb ....Asbestos. Ni ..........Nickel.
Au.........Gold Pb . Lead.
Cu .. .....Copper. q ...........Quartz.
F* .........Iron. Zn-......-.Zinc.

PAST PRODUCING MINES

Texmont Mines Limiled (Sheridan Geophysics Limited 
base).

1 Texmont mine ......................,................................................. NI

All past producers, regardless of the value of metal pro 
duced, are listed and indicated on ihe map.

SOURCES OF INFORMATION

Geology from published and unpublished maps of Ihe 
Division of Mines, unpublished maps and reports of mining 
companies; and supplementary mapping by D. R. Pyke and 
assistants, 1972. 
Geology is not tied to surveyed lines.

Assessment files, Ministry of Natural Resources. Sudbury, 
Timmins, and Kirkland Lake offices.

Cartography by M. G. Sefton and assistants. Surveys and 
Mapping Branch, 1976.

Topography derived from National Topographic Series 
sheet 42A/3, with additional information from the Forest 
Resources Inventory maps, Surveys and Mapping Branch, 
and D. R. Pyke.

Magnetic declination in the area was approximately 8" 
West. 1972.

MINERAL PRODUCTION AND RESOURCES

Gold, copper, nickel, lead, zinc, silver, molybdenum, iron 
and asbestos mineralization have been reported in the area. 
The first nickel production in the area commenced at the 
Texmont Mines Limited property (Sheridan Geophysics 
Limited base) in June, 1971 at the rate of 500 tons per day. 
Mine operations were suspended in December 1972. Con 
centrate with a reported average grade of 17 percent nickel 
was stockpiled from the start of production, and at suspen 
sion of operation the stockpiled concentrate was estimated 
to contain approximately 2 million pounds of nickel. Prior 
lo the start of production the deposit reserves were reported 
as 3.8 million tons averaging l percent nickel, diluted, to 
1600 feet depth. Other minor nickel occurrences are known 
in the area and these are generally associated with the 
ultramafic rucks, although trace amounts of nickel are 
found in some of the iron formations. The sulphide minerals 
at the Texmont Mines Limited deposit consists of pyrite, 
pyrrhotite, pentlandite and minor millerite, and occur as 
fine disseminations or as blebs or patches up to W to Vi inch 
in maximum dimension. The deposit occurs as two lenses 
that are near, but not at the base of a body of serpentinized 
peridotite. Spinifex texture is locally developed near the 
base of Ihe peridotite and close to the mineralized zone 
suggesting a relatively high level or subvolcanic origin for 
the peridotite and perhaps the minRralix.ition.

Gold mineralization in the area is generally associated with 
quartz veins and feldspar porphyry dikes occupying shear 
zones or fractures within the metavolcanics or epizonal 
intrusions. Associated minor pyrite and Iraces of chalco 
pyrite and galena are common. Two channel samples of 4 
foot width on the Ogilvie Vein, located near the south end of 
McArthur Lake returned assays of 0.14 and 0.24 ounces of 
gold per Ion respectively. Other occurrences include the 
former Triple Lake Porcupine Gold Mines Limited property 
in McArthur Township with one reported assay of S50.00 
gold per ton (gold price S20.67 per ounce); the Telluride Lake 
occurrence. Beemer township, with reported channel sam 
ple assays of 0,44 ounces gold per ton over 3 feet, and 0.38 
ounces gold per ton over 4 feet; and the Muskasenda Lake 
occurrence, located west of the lake, and with reported 
channel sample assays of 0.65, 0.20 and 0.54 minces of gold 
per ton over 4 feet, 3 feet and 12 feet respectively.

Minor and trace amounts of copper are associated with the 
siliceous sulphide-bearing iron formations throughout 
much of English Township and the central part of Bartlett 
Township. Minor chalcopyrite is presenl in some of the 
subsidiary shear zones associated with the northerly trend 
ing faults in the area, Copper mineralization occurs in 
pillowed, amygdaloidal, and locally variolitic mafic me 
tavolcanics near the southern parl of Kitchiming Lake. 
Zavitz Township. Sulphide minerals consist of chalco 
pyrite, pyrite, pyrrhotite, and bornite, and occur as amyg 
dule fillings, massive sulphide stringers or as disseminations 
and patches in quartz and quartz-carbonate veins, minor 
disseminated grains or irregular patches, and as irregular 
fillings between pillow selvages. Malachite and minor 
azurite are common. Although the grade is low (0.2 percent 
copper over a surface area 800 by 400 feet-Assessment Files 
Research Office, Ontario Division of Mines, Toronto; Resi 
dent Geologist's Files, Ontario Ministry of Natural Re 
sources, Kirkland Lake), further work is planned with a 
view to outlining a large tonnage.

Lead-zinc mineralization was discovered near Little Night 
Hawk Lake in C leaver Township in the early 1920s. Much of 
the mineralization is associated with quartz-carbonate 
veining in felsic pyroclastic rocks. Paymaster Consolidated 
Mines Limited examined various lead-zinc showings in 
Cleaver Township in 1956. The best mineralization re 
corded from diamond drill hole assays (Resident Geologist's 
Files, Ontario Ministry of Natural Resources. Kirkland 
Lake) was from a showing W mile southwest of Little Night 
Hawk Lake, which contained 2.73 percent lead, B.7 percent 
zinc, and 0.395 ounc&.of silver per Ion over a length of 2 feet. 
The mineralized zone extends for a strike length of about 75 
feet.

A vein of massive pyrrhotite ilpjo 3 feet thick occurs in a 
trench at the contact of ultramafic metavolcanics and 
sheared granitic rocks on the west shore of Donut Lake in 
Northeastern Musgrove Township. The property was for 
merly explored by Hollinger Mines Limited.

Cherty, magnetite rich iron formation is common as inter 
calations in the lower sequence of intermediate to felsic 
metavolcanics. None of the known magnetite rich forma 
tions in the area appear to be of .sufficient width to consti 
tute economic iron deposits.

Minor asbestos seams occur locally throughout the ultra 
mafic rocks. The best observed occurrence is located west of 
the Redstone River in Geikie township and comprises VK 
inch veins comprising less than 0.5 percent by volume of the 
exposed area.
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