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ABSTRACT

The map area is underlain almost exclusively by supracrustal rocks of 
Archean age. In the area of southeastern Killins township and southwestern 
Knicely township a limited amount of granitic rock of dominant granodiorite 
composition border the supracrustal rocks. There are numerous occurrences of 
intermediate to felsic metavolcanic rock consisting of tuff, feldspar crystal tuff, 
quartz-feldspar crystal tuff, lapilli tuff, oligomictic and polymictic breccia 
representing two cycles of volcanism of approximately 2700 and 2750 Ma. The 
associated intermediate to mafic metavolcanic rocks display a high-magnesium 
to high-iron tholeiite composition and consist of massive and pillowed units with 
subordinate amounts of fine-grained tuff.

There are numerous intermediate to mafic intrusive rocks within the 
supracrustal sequence. The sill-like bodies consist of massive, fine to medium 
grained units that are* often difficult to subdivide from the massive flow rocks. 
In the more western portions of the map area massive, sill-like bodies 
containing abundant green plagioclase phenocrysts become common. The 
plagioclase crystals occur as individual phenocrysts and as glomeroporphyritic 
clusters up to 10 cm in diameter. In the region of Heart Lake, a sill-like body 
of gabbroic anorthosite to anorthosite forms a large sill-like body.

In the northwestern comer of Killins township, a large mafic body of 
diorite to gabbro composition is known as the Wilder Lake Complex. This 
intermediate to mafic intrusion contains rafts of supracrustal rocks and is in 
turn intruded by granitic rocks of varying composition.

The supracrustal rocks and intermediate to mafic intrusive rocks are 
intruded by two large granitic stocks, one consisting of porphyritic monzonite to 
quartz monzonite and the other of massive syenite. The red feldspar 
phenocrysts within the monzonite to quartz monzonite Kabenung Lake Stock 
are up to 3 cm in size and some approach 5 cm making this intrusion very 
distinctive. The syenitic Dickenson Lake Stock completely encloses a large mass 
of medium- to coarse-grained gabbro.
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Cutting the supracrustal rocks and associated intrusions into the 
supracrustal, are a series of northwest and northeast striking diabase dikes. 
These dikes are commonly metamorphosed to greenschist facies and are 
interpreted to be of Archean age. Crosscutting relations between the two dike 
trends could not be established and it is tentatively proposed that the two 
trends are coeval. These dikes crosscut the area in relatively straight lines and 
thus are post-deformation. Some dikes contain plagioclase phenocrysts while 
others do not and plagioclase phenocryst-bearing dikes may pass into plagioclase 
phenocryst-free diabase along strike. Several instances of multiple diabase dike 
emplacement into the same fracture were noted. The diabase dikes commonly 
occupy transverse fault and shear zones. In the southeast corner of Knicely 
township and continuing in a northeast direction across Lalibert township, is a 
large fresh olivine diabase dike of probable Proterozoic age.

The supracrustal rocks have been intensely folded and sheared. Minor 
anticlinal structures such as the Morse Mountain Anticline and the Betty Lake 
Anticline are likely of local significance and related to emplacement of the 
granitic stocks. The Kabenung Lake and McCormick Lake synclines are of more 
regional extent and significance. The anticlinal folds have been interpreted by 
comparison of the stratigraphic sections with much less deformed rocks found 
within the immediate area of Wawa. T}ie synclinal folds have been interpreted 
using pillow shapes as indicators for younging direction. The regional Centre 
anticline, outlined in Leclaire township adjoining Lalibert township, has been 
extended into Lalibert township using pillow shapes to determine younging 
directions.

The supracrustal rocks and associated intrusions are cut by left-lateral 
faults which are usually occupied by diabase dikes. Offset along these faults 
generally diminishes from south to north suggesting movement on the faults 
planes has not been uniform.

The supracrustal rocks display a prominent schistosity and pronounced 
deformation occurs along the Iron Lake Deformation Zone hi Killins Township. 
One branch of the Iron Lake Deformation Zone lies along Heart Lake and the 
second strikes nearly east-west along the Paint-Sage lake system.
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Another zone of intense deformation occurs along the interpreted fold 
axis of the Kabenung Lake Syncline.

The supracrustal rocks and associated intrusives have been 
metamorphosed to the greenschist facies within the central portion of the area 
and rocks of amphibolite grade occur along the contact with the external 
granitic rocks. The higher grade rocks are the product of contact metamorphism 
with the younger external granitic rocks.

Mineral exploration for this area has not been as intense as in areas 

farther east. The numerous iron formations have been examined for their iron 
content and found wanting. The occurrences of hematite, magnetite'and siderite 
are much too small to be of commercial interest and it is unlikely that the iron 
formations will have much value in the near future. Copper mineralization is 
common along the Heart Lake branch of the Iron Lake Deformation Zone and 

appears to be related to shearing and does not fit the classic strata-bound 

massive sulphide model. The abundant shearing and carbonate alteration 

suggests that the area has very good gold potential. Prospecting for gold has the 

greatest potential for success.

JMSfcmr

Figure .1. Location of study area. Scale 1:1 584 000 or l inch to 25 miles.
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INTRODUCTION

This is the fourth in a series of reports on the geology of the Wawa area (Sage 1987a, 
1987b, 1987c). The Wawa area is underlain by the supracrustal rocks of the Michipicoten 
greenstone belt which contain economic gold and iron deposits. The iron deposits are 
presently being exploited at Wawa and gold mineralization is being mined or explored at 
Wawa, near Goudreau and at Renabie. All of these gold mineralized areas occur within or 
in close proximity to the supracrustal rocks of the Michipicoten greenstone belt.

South of the Kabenung Lake area lies the supracrustal rocks of the Mishibishu 
greenstone belt. The nearby Mishibishu greenstone belt hosts a number of gold deposits of 
potential economic interest.

The Kabenung Lake area is underlain by supracrustal rocks favorable to both iron and 
gold deposits which have been intruded and deformed by stocks of syenite and quartz 
monzonite composition.

The project area has not produced gold or iron and has received only limited 
prospecting.
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The Kabenung Lake area consists of three townships: Killins, Knicely and Lalibert 
centered at approximately 48014'15"N lat. and 84059'30"E long.. The area is approximately 
32 km northwest of Wawa.

The centre of the area can be reached by driving north along Highway 17 to the 
Kabenung Lake logging and mine access road. This road strikes west cutting across the. 
northern part of Knicely Township and across central Killins Township. Highway 17 bisects 
Lalibert Township and in the center of the Township, a rough access road strikes east across 
part of the map area. This access road extends beyond the east boundary of Lalibert 
Township ending at the Magpie River and goes as far west as Furnival Lake in western 
Lalibert Township. An unmaintained logging access road strikes west from Highway 17 to 
Princess Lake and approaches Alabama Lake.

A logging access road strikes south from the Kabenung Lake road in the centre of 
Killins Township which permits access into central Killins Township.

Numerous unmaintained logging skid roads are present in southwestern Lalibert 
Township, in southern and northwestern Killins Township and in south central Knicely 
Township. These roads permit access by foot and are unsuitable for vehicle travel.

Northwestern Killins and southwestern and northeastern Lalibert are accessed best by 
helicopter. South central Knicely Township also requires helicopter access.

Wasp Lake and East Kabenung Lake can be accessed from Highway 17. Crayfish and 
Paint Lakes and the University River system can be accessed from the Kabenung Lake road.

Dickenson Lake can be accessed by portage from the Princess lake logging road into 
Alabama Lake and then into Mack Lake. Deacon, Dickenson and Grayling Lakes form a 
large interconnected water system in western Lalibert and eastern Knicely Township and 
provide access to a large area along the Lalibert-Knicely Township boundary.

Central Knicely Township can be accessed via portage from east Kabenung Lake into 
White Waterlily Lake and then into Syenite Lake.

From Paint Lake a series of east-west trending lakes can be accessed through southern 
Killins and southwestern Knicely Township. Travelling this lake system involves a number of 
portages.

The University River-Heart Lake system is best accessed by portage from Crayfish 
Lake to Patron Lake and then into Heart Lake. Travelling the University River will involve 

considerable portaging during dry weather.
The area is generally covered with thick scrub bush and traversing can be slow.
Figure l gives the regional location of the project area.
Magnetite is a common accessory mineral in the Morse Mountain, Brant Lake and 

Jimmy Kash Lake iron ranges. Traversing these iron ranges via compass can be difficult.



The Francis Hill - Brotherton Iron Range hosts hematite mineralization and can be traversed 
using a magnetic compass. Siderite occurs within the Betty Lake Iron Range but locally 
magnetite occurs in such concentrations to cause compass deviation.

PHYSIOGRAPHY

Most of the project area is an undulating topography that characterizes the Canadian 
shield. Relief generally averages 30 to 40 m. Morse Mountain, in western Killins Township, 
is a prominent feature with approximately 100 m of relief. This hill represents a fold in iron 
formation and intermediate to felsic metavolcanic rocks.

Francis Hill in south central Killins Township has a relief of approximately 50 m and 
is composed of iron formation.

Kabenung Hill in eastern Killins and western Knicely Township is formed of quartz 
monzonite of the Kabenung Lake Stock. This hill has a relief of approximately 150 m.

The east side of Star Island in Kabenung Lake is a prominent cliff. This cliff is 
formed of diabase cutting the monzonite to quartz monzonite of the Kabenung Lake Stock 
and reaches heights estimated at 100 m.

The topography tends to become more rolling and hilly as the flanks of the greenstone 
belt are approached.

The area contains numerous small shallow streams and lakes.

LABORATORY TECHNIQUES

A select group of samples were chosen for chemistry. These samples were taken 
within mapped uniform stratigraphic sections and are considered to best represent original 
rock compositions. A group of rocks representing all major rock types were thin sectioned. , 
The field maps were modified if thin section examination indicated reclassification was 
warranted.

During mapping samples of all mineralized showings and iron formation were routinely 
taken for assay.

PREVIOUS WORK

Bennett and Thurston (1977) mapped Killins Township and the western portion of 
Knicely Township as part of Operation Pukaskwa. However, this was a reconnaissance 
survey and only a small amount of time was spent in the present project area.



In 1954, Goodwin prepared a geologic map for Algoma Ore Properties Limited of 
Killins Township and the area of Knicely Township up to the west side of Dickenson Lake. 
Thjs unpublished mapping accurately indicated the distribution of iron formation. Previous 
geological work in eastern Knicely Township and covering Lalibert Township could not be 
located.

In 1988, the project area was covered by airborne electromagnetic and magnetic 
surveys under the supervision of the Ontario Geological Survey (Barlow 1988). This regional 
survey covered the supracrustal rocks of the Michipicoten and Mishibishu Lake greenstone 
belts.

GENERAL GEOLOGY 3

The map area is underlain by supracrustal rocks of Archean age. The intermediate to 
mafic metavolcanic rocks consist dominantly of pillowed and massive units of high magnesium 
and iron tholeiite composition. Rocks of intermediate to mafic composition are abundant in 
the area. Intermediate to mafic metavolcanic rocks underlie most of central and northern 
Lalibert Township, northwestern Killins Township and are dominant in southern Killins and 
Knicely townships. The intermediate to mafic metavolcanic rocks of northern Killins 
Township contain fine-grain tuffs and lapilli tuffs in the upper pan of the stratigraphic 
section in the vicinity of the iron formation and associated intermediate to felsic metavolcanic 
rocks. The intermediate to mafic rocks displaying clastic textures are relatively uncommon 
except for the area in northern Killins Township.

3 The structure of the Kabenung Lake area is very complex due to 
folding, faulting and granitic intrusion. As a result of a complex 
deformational history, the rock units do not display systematic 
spatial distribution and stratigraphic relations are not likely what 
they appear. The construction of a rigorous stratigraphic model 
awaits geochronological studies to provide the necessary framework. A 
preliminary interpretation as to which cycle each package of 
metavolcanic- rocks belongs to is provided in the report and is based 
on comparisons with less deformed stratigraphy within the immediate 
area of Wawa (Sage 1987a). As a result, the description of the 
stratigraphy will be aerial, reflecting the lack of information needed 
to establish the interrelationship between the various packages of 
metavolcanic ~nd metasedimentary rocks.
Fi.ve years have lapsed since the first report by the author (Sage . 
1987a) was prepared and subsequent work has indicated that the 
stratigraphy of subcycle one should be reclassified as a full volcanic 
cycle (cycle one), volcanic cycle one should become volcanic cycle two 
and volcanic cycle two should become cycle three.



Intermediate to felsic metavolcanic rocks consist of tuff, bedded tuff, lapilli tuff, 
breccia, quartz-feldspar crystal tuff, feldspar tuff and polymictic breccia. Volcanic rocks of 
this composition are exposed in south central Lalibert Township, Central Knicely Township 
and Central, Western and Southern Killins Township.

The intermediate to felsic metavolcanic rocks in southern Lalibert Township contain 
many exposures of coarse breccia in addition to finer grain tuffs and crystal tuffs. The 
intermediate to felsic metavolcanic rocks in this area are more proximal than those found in 
the other four areas if clast size can be interpreted to indicate vent proximity. These coarse 
breccias often display a chlorite-rich mafic matrix enclosing the felsic clasts.

The intermediate to felsic metavolcanic rocks in central Knicely Township can be 
subdivided into those north of the Elmo Lake Iron Range and those within the centre of the 
Betty-Syenite Lake Anticline. The volcanic rocks, north of the Elmo Lake Iron Range consist 
of fine-grained tuff, bedded tuff and rare lapilli tuff.

The intermediate to felsic metavolcanic rocks within the Betty-Syenite Lake Anticline 
consist of tuff, quartz-feldspar crystal tuff, lapilli tuff and rare breccia. These metavolcanic 
rocks can be intimately associated with intermediate to mafic tuffs and this association is 
particularly common between Elmo and Grayling lakes south of the Elmo Lake Iron Range.

The intermediate to felsic metavolcanic rocks in southern Killins Township consist of 
quartz-feldspar crystal tuff, lapilli tuff, tuff and rare breccia. These intermediate to felsic 
metavolcanic rocks form a distinctive marker horizon along the south side of the Jimmy Kash 
Lake Iron Range and occur stratigraphically below the iron formation.

In central Killins Township, a thick section of quartz-feldspar crystal tuff forms a large 
part of Morse Mountain. Lapilli tuff is present but uncommon. The thick section of crystal 
tuff is in part due to folding of the stratigraphy into the Morse Mountain Anticline. This 
thick sections of intermediate to felsic metavolcanic rocks most likely occur at the 
stratigraphic base of the Morse Mountain Iron Range but primary structural data establishing 
this relationship are lacking.

West of Heart Lake, intermediate to felsic tuff, laminated tuff, quartz-feldspar crystal 
tuff and lapilli tuff occur ultimately mixed with intermediate to mafic tuff. Facing data 
suggests that the stratigraphic section faces south and that the more felsic metavolcanic rocks 
occur stratigraphically below a thin horizon of cherty iron formations.

Metasedimentary rocks occur ;*i large volumes in 3 areas; 1) in a discrete horizon 
extending from southeastern Lalibert Township to Princess Lake in northwest Lalibert 
Township, 2) along the northern flank of the supracrustal belt adjacent to the external 
granitic rocks, and 3) along Paint Lake and Paint Creek in Killins and Knicely townships.



The metasedimentary rocks in Lalibert Township consist of mudstone, siltstone, wacke 
and wacke grading to subarkose. These metasedimentary rocks are commonly thinly bedded 
and thin beds displaying grain gradation are numerous. Soft sediment slump and cross- 
bedding are rarely observed.

The metasedimentary rocks along the north flank of the supracrustal rocks consist of 
thin bedded siltstone, mudstone, wacke and conglomerate. The conglomerates are generally 
relatively massive and the presence of the occasional granitic clast in some conglomerates 
indicate that they are Dore-type conglomerates. The metasedimentary rocks of East 
Kabenung Lake are well exposed and beds displaying grain gradation are common.

The Paint Lake - Paint Creek metasedimentary rocks consist of mudstone, wacke, 
siltstone and Dore-type conglomerate (contains the occasional granitic clast). The 
conglomerates are poorly bedded but the finer-grained metasedimentary rocks are generally 
well bedded and beds displaying grain gradation are frequent in occurrence. Rare soft- 
sediment slump and cross-bedding were observed.

Within the project area, there are 6 major iron formations. These are known as the 
Brant Lake, Elmo Lake, Betty Lake, Jimmy Kash Lake, Francis Hill - Brotherton and Morse 
Mountain iron ranges. These iron ranges contain a relatively low iron content and consist 
dominantly of thin bedded to laminated white to black chert.

Intermediate to mafic intrusive rocks are common within the map area. These are 
commonly sill-like in plan view. They increase in number and volume towards the southern 
margins of Michipicoten greenstone belt. These sill-like bodies commonly contain subhedral 
to euhedral green plagioclase phenocrysts which may reach 6 to 7 cm in size. At the south 
end of Heart Lake and extending west along the University River, is a distinctive anorthosite 
gabbro to anorthositic sill-like body.

In northwestern Killins Township, a large diorite mass known as the Wilder Lake 
complex has been partly outlined. This large intermediate to mafic intrusion contains blocks 
of supracrustal rocks and is locally intruded with granitic dikes (Plate 1).

Intrusive intermediate to felsic rocks occur in northwestern Killins Township and as 
two large stocks emplaced into the supracrustal rocks.

The intermediate to felsic intrusives in northeastern Killins consist of a porphyritic 
granodiorite northwest of Heart Lake which is separated from a similar porphyritic 
granodiorite to the north by a thin band of amphibolite The more northern mass of 
porphyritic granodiorite could be part of the granitic terrane bordering the supracrustal rocks.

The Kabenung Lake Stock within Killins and Knicely townships underlies the high 
hills and rugged terrain in the central part of the map area. The monzonite to quartz 
monzonite commonly contains up to 3096 potassium feldspar phenocrysts which rarely display



a rapikivi texture. These phenocryst are up to 4 to 5 cm in length and bright red in 
colour. The quartz content of this stock varies considerably between sites.

The Dickenson Lake Stock consists of a large body of medium- to coarse-grained grey 
syenite with a large block of gabbro occupying the core. The gabbro appears to be an older 
intrusion completely engulfed in the syenite.

Both the Kabenung Lake Stock and the Dickenson Lake Stock have an aureole of 
contact metamorphism up to l km wide.

The supracrustal rocks and intrusive rocks are cut by a set of northwest and northeast 
trending diabase dike. Most of those dikes display alteration to epidote, quartz and chlorite 
and are thought to be Archean in age. These dikes have a relatively straight strike 
indicating little deformation since emplacement

A prominent northeast striking dike in Lalibert Township is a fresh olivine diabase. 
This dike is probably Proterozoic in age.

The area is covered by thin deposits of sand and gravel of Pleistocene to Recent age.
The Kabenung Lake area contains rocks displaying a number of fold structures. One 

of the most prominent folds is the Centre Anticline in Central Lalibert Township. This fold 
has been defined in adjoining Leclaire Township (Sage 1985) and extended into Lalibert 
Township. The fold axis probably extends to the proximity of Princess Lake but it can not 
be extrapolated beyond.

A prominent synclinal axis can be defined in southern Lalibert Township. This fold is 
referred to as the McCormick Lake Syncline, the axis of which lies within an intermediate to 
felsic volcanic stratigraphy. The lack of facing data prevents exact placement of the fold axis 
which cannot be traced west beyond the eastern margin of the Dickenson Lake Stock.

In Killins Township and extending into Knicely Township, a synclinal fold known as 
the Kabenung Lake syncline has been outlined. This fold is defined by facing data obtained 
from pillowed intermediate to mafic metavolcanic rocks and primary structures within 
metasedimentary rocks. The fold axis lies within intermediate to mafic metavolcanic rocks 
and does not appear to be the western extension of the McCormick Lake syncline.

Two minor folds known as Morse Mountain Anticline and Betty-Syenite Lake 
Anticline flank the granitic stocks and are probably the result of tectonics related to stock 
emplacement. These folds are outlined by folded iron formation and are interpreted as 
anticlines based on the assumption that the presence of intermediate to fei:.': metavolcanic 
rocks on one side of the iron formation indicates the stratigraphic bottom. The relationship 
of iron formation to intermediate to felsic metavolcanic rocks in the stratigraphic section was 
discussed in the Wawa area (Sage 1987a).



In Lalibert Township, a prominent northwest diabase-filled fault occurs west of 
Radford Lake. This is the northern extension of the Mildred Lake Fault which displays 3353 
m of left-lateral offset in Chabanel Township near Wawa (Sage 1987a). Cumulative offset 
across this fault and its splays totals approximately 1130 m in Lalibert Township.

The northwest striking (3300) Princess Lake Fault in northwest Lalibert Township cuts 
off the northwest striking (2900) band of metasedimentary rocks that strikes across Lalibert 
Township. This fault is diabase filled and the amount of offset is uncertain.

A northwest trending fault at Back Lake is the northwestern extension of the 
Tremblay Fault (Goodwin 1963). Offset across this fault is uncertain.

A northeast trending fault marks the west boundary of the Dickenson Lake Stock. 
The rocks are highly foliated and moderately altered along this fault. The direction of 
movement along this fault is unknown and an offset portion of the Dickenson Lake stock 
could not be located.

The supracrustal rocks of the Kabenung Lake area are metamorphosed to the 
greenschist facies and the metamorphic grade increases to amphibolite facies grade as the 
external granitic rocks are approached

The area has been prospected unsuccessfully for iron and several gold or copper 
showings are known. The area is favourable to gold and base metal mineralization.

Table l presents the lithologic distribution.

EXTERNAL GRANITIC ROCKS (MAP UNIT 1)

External granitic rocks are exposed in Knicely Township at the south end of Back 
Lake and within the area extending west to Jimmy Kash Lake. These granitic rocks vary in 
composition from trondhjemite to granodiorite. Rarely quartz diorite may be present close 
to the contact with the supracrustal rocks.

In outcrop, these granitic rocks weather buff, pink and pale red. Dikes of variable 
texture and widely varying mineral ratios related to these external granitic rocks intrude the 
base of the supracrustal sequence. Numerous outcrops in the area of Back Lake are foliated 
and display a weak to moderately developed cataclastic texture.

The mode of the external granitic rocks is estimated to be 25 to 3Q^o quartz, O to 
2Wo microcline, 45 to 6596 plagioclase (An4-Ani2), O to 2Q*7o biotite and trace to 1096 
epidote. Trace to minor amounts of sphene, chlorite, magnetite and sericite are present.

The plagioclase occurs as anhedral to subhedral crystals which may be extensively 
altered to sericite and epidote.
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Microcline displays the characteristic quadrille twinning and in some grains a strong 
perthite texture has developed. Subrounded to angular fragments of altered plagioclase may 
be completely enclosed within the fresh microcline. The microcline occurs interstitiaHy to the 
plagioclase.

The quartz occurs as anhedral grains which may consist of a polycrystalline aggregate 
with lobate to curved grain boundaries. The quartz displays wavy extinction.

Biotite occurs as anhedral to subhedral tabular grains. The biotite may occur 
associated with epidote and display alteration to chlorite. The biotite along with sericite 
defines the schistosity observed in some outcrops.

Mapping and thin section examination indicate that the contact is a site of intrusion 
overprinted by mild tectonic activity. Microcline is paragenetically late and could be at least 
in part of metasomatic origin.

INTERMEDIATE TO MAFIC METAVOLCANIC ROCKS (MAP UNIT 2)

Intermediate to mafic metavolcanic rocks occur as a major component of the lithologic 
package in three areas of the Kabenung Lake Project; 1) central and northern Lalibert 
Township, 2) northern Killins Township, and 3) the area from Deacon Lake to southwest 
Killins Township. The area in Northern Killins Township contains larger volumes of mafic 
tuff than the other two areas.

INTERMEDIATE TO MAFIC METAVOLCANIC ROCKS, NORTHERN LALIBERT 
TOWNSHIP

The intermediate to mafic metavolcanic rocks of central to northern Lalibert Township 
can be divided into a north and south band by the northwest striking band of 
metasedimentary rocks that crosses Lalibert Township. The volcanic rocks on opposite sides 
of this metasedimentary package appear identical and may represent either two volcanic 
cycles separated by a period of sedimentation or stratigraphic repetition by thrusting. The 
possibly older of the two cycles of metavolcanic rocks (cycle two, formerly cycle one, Sage 
1987a) is exposed both northeast of Maquire Lake and in the stratigraphic section below the 
metasedimentary rocks that lie along the north boundary of the supracrustal belt

The possibly younger cycle lies stratigraphically above the metasedimentary rocks and 
is represented by the intermediate to mafic metavolcanic band from the southwest corner of 
Lalibert Township to Princess Lake. This band of intermediate to mafic metavolcanic rocks 
may represent an incomplete cycle four or a repeat of cycle three (formerly cycle two, Sage

9



10

1987a) by an undefined fold or thrust fault. The facing data based on pillow shape in the 
metavolcanic rocks and primary structures in the metasedimentary rocks is consistently south 
suggesting a non-repeated section. Repetition or duplication of the stratigraphy would have 
to be by thrusting.

The intermediate to mafic metavolcanic rocks are pillowed to massive. Some units 
contain amygdules up to 8 to 10 mm. Tuff and lapilli tuff are not common and are best 
developed in the northern part of the township as the metasedimentary rocks are 
approached. In the area between Highway 17 and Princess Lake the interflow tuffs may 
display euhedral bright red garnet in crystals up to 3 mm. The best exposed garnet-bearing 
tuffs occurred in a dominantly pillowed section northeast of Fish Hook Lake and immediately 
west of Highway 17.

In thin section, the intermediate to mafic metavolcanic rocks display a fine-grained 
inequigranular-seriate allotriomorphic to hypidiomorphic granoblastic with curved grain 
boundary texture. The mode is highly variable and consists of amphibole, biotite, plagioclase 
and chlorite. Accessory magnetite, carbonate, sericite, quartz and epidote are present 
minerals.

Chlorite, fine-grained untwinned plagioclase, epidote and carbonate are present in the 
rocks central to the belt. The chlorite is replaced by amphibole and biotite, carbonate 
disappears and the plagioclase increases slightly in grain size as the northern boundary of the 
supracrustal rocks is approached and the contact with the Dickenson Lake stock is reached.

Near the contact with the Dickenson Lake Stock, the intermediate to mafic 
metavolcanic rocks display a fine-grained equigranular massive allotriomorphic granoblastic 
elongate texture. The amphibole is locally subhedral and the rock approaches a 
hypidiomorphic texture. A sample consisted of 50 to 609& amphibole pleochroic in brown or 
yellow brown and untwinned plagioclase. The mineralogy indicates a greenschist facies of 
regional metamorphism in the core of the belt grading to amphibolite facies near the 
northern margin of the supracrustal belt and the margin of the Dickenson Lake Stock.

INTERMEDIATE TO MAFIC METAVOLCANIC ROCKS, NORTHERN KILLINS 
TOWNSHIP

Intermediate to mafic metavolcanic rocks in northern Killins Township occur both as 
roof pendants and blocks in the Wilder Lake Complex and as a south facing stratigraphic 
section extensively intruded by sill-like intermediate to mafic bodies that are likely unrelated 
to the Wilder Lake Stock. This package extends east across Heart Lake almost to Morse
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Mountain. These metavolcanic rocks are tentatively correlated with volcanic cycle two 
(formerly cycle one, Sage 1987a). A small area of massive fine-grained intermediate to mafic 
metavolcanic rocks at Raymond Lake is interpreted to represent a small piece of cycle three 
(formerly cycle two, Sage 1987a) volcanism.

The intermediate to mafic metavolcanic rocks consist dominantly of massive and 
pillowed units. Tuff units increase upward in the stratigraphic section and are interbedded 
with tuffs of intermediate to felsic composition at the bottom of the section of intermediate 
to felsic metavolcanic rocks.

Rocks of intermediate to mafic composition weather green to dark green with darker 
hues located towards the northern part of the township where the rocks approach 
amphibolite grade metamorphism.

In thin section, the rocks display a fine-grained equigranular allotriomorphic to 
hypidiomorphic granoblastic texture. One sample had a nematoblastic texture. Grain 
boundaries are curved to straight. The granoblastic texture is better developed towards the 
north margin of the supracrustal belt.

In the vicinity of Heart Lake, the intermediate to mafic metavolcanic rocks display the 
development of weak mortar textures along the eastern extension of the Iron Lake 
Deformation Zone (ILDZ).

The intermediate to mafic metavolcanic rocks consist of chlorite, carbonate, quartz, 
epidote, sericite and amphibole high in the stratigraphic section and distant from the external 
granitic rocks. Moving north across Killins Township towards the Wilder Lake Complex and 
external granitic rocks, the mineral assemblage becomes amphibole, plagioclase and epidote. 
The mode of individual samples is highly variable. The trend from lower to higher 
metamorphic grade mineral assemblages is gradational from south to north.

In northern Killins Township, a 240 m wide horizon of banded amphibolite of volcanic 
origin separates two areas of porphyritic granodiorite. This unit has an east-northeast strike, 
between Patron Lake and the Wilder Lake Complex and lies in sharp contact with the 
porphyritic granodiorite. Some shearing has taken place along the amphibolite-granodiorite 
contact

At the narrows in the unnamed lake, located in northern Killins Township, exposures 
of amphibolite along the lake shore display a faint clastic texture in several of the 

amphibolite b-^ds and a discontinuous thin band of chert plus magnetite is present on the 
northern side of the amphibolite horizon. These observations suggest an intermediate to 
mafic tuff as a likely original primary rock unit for this banded amphibolite.

In thin section, this amphibolite band has a fine-grained, inequigranular seriate, 
granoblastic texture with curved grain boundaries.
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The mode is estimated as 30 to 6096 amphiboles 30 to 4096 plagioclase, O to 

epidote and a O to 10*26 quartz. The amphibole occurs as anhedral to euhedral grains 

pleochroic in green to pale green. The quartz is present as anhedral grains interlocking with 

largely untwinned anhedral plagioclase.
Using optical techniques a questionable composition of sodic labradorite was obtained.

Epidote occurs as fine-grained rounded to subrounded grains that may occur as 

aggregates.

INTERMEDIATE TO MAFIC METAVOLCANIC ROCKS, DEACON LAKE TO 

SOUTHWEST KILLINS TOWNSHIP

The intermediate to mafic metavolcanic rocks of Deacon Lake to southwest Killins 
Township consist of massive and pillowed units. The pillows are up to l m in size with 

selvages up to 3 to 4 cm wide. The intermediate to mafic metavolcanic rocks represent a 
north facing stratigraphic sequence up to the axis of the Kabenung Lake Syncline. 

Amygdaloidal are generally absent in pillowed flows close to the external granitic rocks to 

the south and increase in size and number up the stratigraphic section. As one approaches 
the intermediate to felsic metavolcanic rocks, the amygdaloids may reach l cm in diameter. 

Within the section below the Jimmy Kash Lake Iron Range, the increasing number and size 

of the amygdaloids up section suggests shallowing conditions (lower pressure) as volcanism 
took place (Moore 1965).

. Above the Jimmy Kash Lake Iron Range, amygdules up to l cm in size have been 

observed but there is no consistent variation in amygdule size with stratigraphic position 

implying similar depth conditions throughout the volcanic activity forming this section of 

metavolcanic rocks.
Intermediate to mafic tuffs are uncommon to rare in the section from Deacon Lake to 

southwest Killins Township.
The intermediate to mafic metavolcanic rocks near the southern boundary of the 

Township are hard, dark green in colour and less deformed than those farther up the 

stratigraphic section towards the centre of the supracrustal sequence. The metamorphic 

grade increases gradationally towards the external granitic rocks.
The intermediate to mafic metavolcanic rocks adjacent to the external granitic rocks 

up to the intermediate to felsic metavolcanic rocks underlying the Jimmy Kash Lake Iron 

Range is tentatively considered part of cycle two (formerly cycle one, Sage 1987a) volcanism. 

The intermediate to mafic metavolcanic rocks lying north and stratigraphically above the

12
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Jimmy Kash Lake Iron Range are likely part of volcanic cycle three (formerly cycle two, 

Sage 1987a).
The stratigraphic section contains numerous sill-like, porphyritic, intermediate to mafic 

intrusions. These intrusions have been classified as flows (Bennett and Thurston 1977, p. 11).

A thin section prepared from the low grade metamorphic rocks of cycle three 

indicated a fine-grained, equigranular, allotriomorphic to hypidiomorphic granoblastic texture.

The rock was estimated to be composed of 30 to 4096 chlorite, 10 to 2096 amphibole, 

10% carbonate, 1096 epidote and 1096 sericite. Minor quartz was present as well as 15 to 

2096 of very fine-grained matrix.
Carbonate is present as anhedral disseminated grains.
Chlorite is anhedral to subhedral and along with sericite defines a schistosity within 

the rock. The sericite forms very fine-grained anhedral grains.
Anhedral to euhedral amphibole is a prismatic actinolite. It is very fine-grained.

Epidote occurs as very fine-grained disseminated grains which are scattered throughout 

the rock.
The matrix is a very fine-grained mixture of nearly optically unresolvable quartz plus 

untwinned plagioclase.

INTERMEDIATE TO FELSIC METAVOLCANIC ROCKS (MAP UNIT 3)

Intermediate to felsic metavolcanic rocks occur in 5 separate areas and are part of at 

least 2 volcanic cycles. Accumulations of intermediate to felsic metavolcanic rocks occur at 

McCormick Lake, Betty-Syenite-Grayling lakes area, Morse Mountain, west of Heart Lake 

and in the Jimmy Kash Lake area. The intermediate to felsic metavolcanic rocks at 

McCormick Lake represent cycle three (formerly cycle two, Sage 1987a) volcanism and the 

intermediate to felsic metavolcanic rocks of the remaining four areas are tentatively 

correlated with cycle two (formerly cycle one, Sage 1987a). The intermediate to felsic 

metavolcanic rocks of McCormick Lake display a larger volume of coarse breccia than the 

other areas and appears to be a more proximal sequence of fragmental volcanic rocks than 

the other areas.

INTERMEDIATE TO FELSIC METAVOLCANIC P~CKS, MCCORMICK LAKE AREA

The rocks of this intermediate to felsic package occupy the centre of the McCormick 

Lake Syncline. Approximately 3350 m of intermediate to felsic metavolcanic rocks are 

represented but folding has at least doubled the section and a maximum true stratigraphic
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width of only 1675 m is represented. Moving south from the contact with the intermediate 
to mafic volcanic rocks one first encounters thin bedded to laminated intermediate to felsic 
tuffs which rarely display a crude fragment gradation in units with lapilli size clasts. 
Excellent examples of these bedded tuffs occur in road cuts along Highway 17. Lying above 
the bedded tuffs are poorly bedded to massive quartz-feldspar crystal tuffs which may 
occasionally have a thin unit of siltstone wacke less than l m in width. Stratigraphically 
above the crystal ruffe are polymictic and oligomictic breccias. Most breccias are oligomictic 
and can be subdivided into two types. These two types are breccia fragments in a matrix of 
similar composition and breccia fragments in a chlorite-rich matrix. Scattered outcrops of 
oligomictic breccia with matrix of the same composition occur along the logging access road 
in the area of Cruise Lake. Oasts in this oligomictic breccia are angular to subangular and 
reach a maximum size of 0.25 m (Plate 2).

Oligomictic breccias with a chlorite-rich matrix are exposed best on Wasp Lake and 
unnamed lakes located due north from Wasp Lake. These breccias consist of subangular to 
subrounded elongated clasts up to 03 m in long dimension in a chlorite-rich matrix. The 
clasts weather high relative to the matrix.

A distinctive polymictic breccia was exposed southeast of Cruise Lake in a logging 
access road. The clasts are subangular to rounded and consist of feldspar porphyry clasts 
and clasts free of phenocrysts. The clasts weather high and are set in a fine-grained 
feldspar-bearing chlorite matrix. This breccia appears to be of only local distribution and is 
of more intermediate composition than other mapped breccia units.

. The quartz-feldspar crystal tuffs consist of 10 to 159& rounded quartz up to 8 mm in 
diameter. Feldspars in the crystal tuffs consist of angular crystal fragments and crystals up to 
8 mm in maximum size and may comprise up to 40*26 of the rock. The matrix is sericite 
schist with chlorite locally present. Small lithic clasts of lapilli size also may locally be 
present.

A sample of quartz feldspar crystal tuff was collected from outcrop along the logging 
access road just north of McCormick Lake for the purpose of U-Pb isotopic age dating. This 
sample lies approximately 300 m above the contact with intermediate to mafic metavolcanic 
rocks and returned a U-Pb isotopic age of 2701   8 Ma (Turek et al. 1990). This isotopic age 
suggests that these intermediate to felsic metavolcanic rocks are correlative with cycle three 
(formerly cycle two, Sage 1987a) volcanism previously identified by Tur"1' et al. (1982,1984) 
in the immediate area of Wawa. Close to Wawa, U-Pb age dates of 2696  2 Ma and 
2698  11 Ma have been obtained by Turek et al. (1982,1984) on intermediate to felsic 
metavolcanic rocks most likely higher in the stratigraphic section but within the same broad 
package of intermediate to felsic metavolcanic rocks.
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The McCormick Lake intermediate to felsic metavolcanic rocks display fine-grained, 
inequigranular seriate allotriomorphic granoblastic with curved grain boundaries textures. 
The crystal tuffs often display a porphyroclastic texture. In these rocks, the porphyroclasts 
are set in a fine-grained granoblastic matrix. Samples with a prominent schistosity may 
display a granoblastic elongate texture.

The mode is variable between lithologies but estimated as O to 15 % quartz 
porphyroclasts, O to 4096 feldspar porphyroclasts, 4 to 209fc sericite, O to 10*26 chlorite, O to 
109& carbonate, O to 109& biotite and 40 to 8596 matrix.

Traces of iron oxide and sphene were noted and epidote is a common and in some 
cases an abundant alteration of plagioclase.

The quartz porphyroclasts are subrounded to rounded, commonly polycrystalline with 
interlocking lobate to curved grain boundaries. Wavy extinction of the quartz grains is 
ubiquitous.

The feldspar porphyroclasts are angular to subangular and extensively saussuritized. 
The anorthite contact is An2 to AniQ. Alteration is commonly so extensive that present 
composition is difficult to determine.

Sericite occurs as very fine-grain discrete grains defining the schistosity of the rock and 
as a widespread alteration of the feldspar.

The chlorite is very fine-grained and along with sericite defines rock schistosity. The 
chlorite often occurs as an alteration of biotite.

Carbonate is present as anhedral disseminated grains. The carbonate content 
decreases rapidly as the supracrustal rocks approach the external granitic rocks and 
metamorphic grade increases.

Gose to the contact with the external granitic rocks the biotite content may increase 
rapidly. The biotite commonly defines the prominent schistosity often found in those rocks 
marginal to the contact Traces of alteration to chlorite may occur on some biotite grains. ,

The matrix is a polycrystalline, granoblastic mosaic of interlocking quartz and 
untwinned plagioclase. The grain boundaries are curved, rarely slightly lobate.

INTERMEDIATE TO FELSIC METAVOLCANIC ROCKS BETTY-SYENTTE-GRAYLING 

LAKES AREA

The intermediate to felsic metavolcanic rocks of the Betty-Syenite-Grayling lakes area 

consist dominantly of fine-grained bedded tuff, lapilli tuff, feldspar crystal tuff, quartz feldspar 

crystal tuff, chlorite-sericite schist and scarce breccia. The intermediate to felsic metavolcanic
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rocks of this area are dominated by the finer grained tuffs and the presence of large volumes 
of bedded tuff in the Elmo Lake area suggests that the tuffs are in part epiclastic.

The presence of siderite in the Betty Lake portion of the Betty-Elmo lake iron ranges 
suggests a possible correlation with the Michipicoten-type iron formation in the area of 
Wawa (Sage 1987a). If this correlation is correct, these intermediate to felsic metavolcanic 
rocks are correlative with cycle two (formerly cycle one, Sage 1987a) volcanism.

In the area of Wawa, intermediate to felsic metavolcanic rocks occur only at the 
stratigraphic base of the iron formation (Sage 1987a). At the Elmo Lake Iron Range and on 
the northern limb of the Betty Lake Iron Range, near Perry Bay, intermediate to felsic 
metavolcanic rocks occur on both sides of the iron formation. If the comparison with the 
iron formation at Wawa is correct, there has to be some repetition of the stratigraphy to 
explain the present rock distribution. A lack of facing data in the stratigraphic section 
prevents resolution of this structural problem. Contacts of the intermediate to felsic 
metavolcanic rocks with the iron formation and metasedimentary rocks were not found but 
appear conformable, on the basis of outcrop pattern and airborne geophysics preventing a 
rigorous interpretation of true contact relations.

South of the Elmo Lake Iron Range along the creek between Grayling and Elmo 
Lake,, schistose intermediate to mafic and intermediate to felsic tuffs are interleaved implying 
perhaps two compositionally diverse source areas or possibly tectonic interlayering. The 
stratigraphic section is locally pervasively intruded with medium- to coarse-grained gabbro to 
diorite. A fine- to medium-grained granitic intrusion is present between Grayling and Syenite 
lakes.

4

Quartz-feldspar crystal tuffs in the Betty-Syenite-Grayling lakes area are not as 
abundant as in other areas underlain by intermediate to felsic metavolcanic rocks. These 
crystal tuffs appear identical to those observed in other intermediate to felsic metavolcanic 
rock sections.

The coarser breccias occur in the core of the Betty-Syenite Lake Anticline. Breccia 
exposed in a swamp east of Syenite Lake consisted of elongated clasts in a feldspar crystal 
tuff matrix.

A breccia at the south end of Syenite Lake consists dominantly of felsic clasts of 
lapilli size with numerous breccia size clasts up to 20 cm in maximum length. The matrix is 
a chlorite-sericite schist

The intermediate to felsic metavolcanic rocks of the Betty-Syenite-Grayling lakes are 
identical to other intermediate to felsic metavolcanic rocks in the Kabenung Lake area and 
the reader should refer to those other area for descriptions of the thin sections.
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INTERMEDIATE TO FELSIC METAVOLCANIC ROCKS, JIMMY KASH LAKE AREA

The intermediate to felsic metavolcanic rocks of the Jimmy Kash Lake Area are for 

most of their strike length lying stratigraphically below the Jimmy Kash Lake Iron Range. 
The rocks are highly schistose and consist of dominantly quartz feldspar crystal tuff, lapilli 
tuff and scarce breccias. The best breccias were found between Jimmy Kash Lake and Back 
Lake and are enclosed within intrusive rocks of intermediate to mafic composition. In this 
area highly stretched clasts in both a sericite matrix and chlorite matrix were observed (Plate 

3). The intermediate to felsic metavolcanic rocks in this area would lie directly in contact 
with the external granitic rocks if the mafic intrusive rocks are ignored. There is an absence 

of intermediate to mafic metavolcanic rocks below the intermediate to felsic metavolcanic 
rocks at this location. West of Jimmy Kash Lake, the volume of intermediate to mafic 
metavolcanic rocks below the intermediate to felsic metavolcanic rocks increases rapidly to 
the west boundary of Killins Township where in excess of 1100 m of intermediate to mafic 
metavolcanic rocks exists between the external granitic rocks and intermediate to felsic 

metavolcanic rocks.
The exposed stratigraphy of this area is similar to the stratigraphy in the Wawa area 

where more outcrop is present and the stratigraphic relations are better preserved (Sage 

1987a). By comparison with the Wawa area, the intermediate to felsic metavolcanic rocks 
are most likely of volcanic cycle two (formerly cycle one, Sage 1987a),

Intermediate to felsic metavolcanic rocks in the Jimmy Kash area are locally 
extensively intruded with gabbro to quartz diorite.

The weathered surface of the intermediate to felsic metavolcanic rocks is pale brown, 

buff, orange, white, grey, pink to pale pink in colour. On fresh surface, the rocks are pink, 
buff, pale green and pale yellow green.

The most prominent intermediate to felsic rock type is the quartz feldspar crystal tuff, 

which is found throughout the strike length of the felsic rock type. Quartz phenoclasts up to 

8 mm may form up to 1596 of the rock and feldspar phenoclasts may form up to 409&. The 
matrix is a sericite schist.

The quartz-feldspar tuffs rarely display well-developed bedding but are commonly 

faintly bedded and display a weak to well-developed clastic texture on the weathered surface.

Lapilli tuffs occur throughout the intermediate to felsic metavolcanic rock stratigraphy. 

The clasts are usually fine-grained, aphanitic and set in a sericite schist matrix. Some 

chlorite may be present in the matrix of some units as well as quartz and feldspar 

phenocrysts. The lapilli tuffs may contain some breccia size clasts (greater than 6.4 cm in 
size) and locally approach breccia in classification.
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In addition to the scattered outcrops of breccia between Jimmy Kash Lake and Back 
Lake, breccia has also been found on an unnamed lake in southwest Killins Township. The 
breccia at this site consists of clasts up to l m of quartz-feldspar crystal tuff and quartz- 
feldspar porphyry in a matrix of quartz-feldspar and feldspar crystal tuff. The matrix may 
contain some chlorite.

Feldspar crystal tuff is common throughout the intermediate to felsic metavolcanic 
rock section and is generally identical to the quartz-feldspar crystal tuff but contains no 
visible quartz. The feldspar content can be as high as 40 to 5096 in the feldspar crystal tuffs.

In thin section, the texture is fine-grained inequigranular seriate porphyroclastic 
granoblastic with straight to curved grain boundaries.

The mode is estimated as O to 1596 quartz porphyroclasts O to 3096 feldspar 
porphyroclasts, 10 to 2096 sericite, O to 1096 carbonate, O to 1596 chlorite and 40 to 7596 
matrix. Trace amounts of iron oxide and magnetite were noted.

The quartz porphyroclasts are angular to subrounded in outline commonly 
polycrystaUine and display wavy extinction. The feldspar porphyroclasts are angular to 
subangular in outline and moderately and completely saussuritized. The saussuritized 
plagioclase is composed of sericite, epidote and carbonate. Relicts of the plagioclase gave 
An29 to 32 using optical techniques. .

Sericite defines the schistosity that usually occurs in these rocks. Chlorite, even
*

though not abundant, assists in defining rock schistosity.
The matrix is an interlocking granoblastic mosaic of quartz and untwinned plagioclase. 

Small domains of varying grain size may reflect recrystallized clastic debris.

INTERMEDIATE TO FELSIC METAVOLCANIC ROCKS, MORSE MOUNTAIN

The dominant intermediate to felsic metavolcanic rocks of Morse Mountain consist of 
quartz feldspar crystal tuff and rare lapilli tuff. These intermediate to felsic metavolcanic 
rocks lie within the core of the Morse Mountain Anticline and have been thickened by 
folding.

The crystal tuffs weather buff, pale pink and pale yellow brown. On fresh surface, 
pink and greenish pink are the dominant colours.

The "uartz feldspar crystal tuffs contain 5 to 1596 quartz porphyroclasts and 10 to 
4096 feldspar porphyroclasts.

A thin section of this tuff indicates a fine- to medium-grained inequigranular-seriate, 
granoblastic texture. Grain boundaries are curved.
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The mode is estimated as 10 to 159& quartz porphyroclasts, 25 to 3(^ feldspar 
porphyroclasts, 10 to 15 96 sericite and 50 to 609& matrix.

The quartz porphyroclasts display fracturing and are wavy extinction and subrounded
* ' 4

to rounded in outline.
The plagioclase occurs as anhedral to subhedral fractured grains heavily spotted with 

sericite and carbonate alteration. A questionable anorthite content of An3g was obtained.
Sericite is abundant and the preferred orientation of this mineral gives the strong 

schistose fabric to the rock. Sericite is an abundant alteration mineral of plagioclase 

feldspar.
The matrix consists of an anhedral interlocking granoblastic mosaic of quartz and 

untwinned plagioclase feldspar.

INTERMEDIATE TO FELSIC METAVOLCANIC ROCKS, HEART LAKE

West of Heart Lake an area of intermediate to felsic metavolcanic rocks has been 
outlined. Fine grained tuff and bedded tuff is the dominant rock type but lapilli tuff, quartz- 
feldspar crystal tuff and sericite schist are also present The fine-grained tuffs and bedded 
tuffs are similar to those observed north of the Elmo Lake Iron Range.

The intermediate to felsic metavolcanic rocks occur above a sequence of massive and 
pillowed flows and below a cherty iron formation which may be the eastern extension of the 
Iron Lake Iron Range. The intermediate to felsic metavolcanic rocks are locally intensely 
deformed in response to tectonic activity along the Iron Lake Deformation Zone.

The intermediate to felsic metavolcanic rocks west of Heart Lake are tentatively 
correlated with cycle two (formerly cycle one, Sage 1987a) volcanism. This correlation is 
based on the observation that the south facing stratigraphy is one of intermediate to mafic 
metavolcanic rocks, intermediate to felsic metavolcanic rocks, iron formation and 
metasedimentary rocks. It is crudely analogous with stratigraphy of cycle two (formerly cycle 

one, Sage 1987a) in the area of Wawa.
The rocks are buff, grey, pink, yellowish brown and white on the weathered outcrop 

surface. On fresh surface the rocks are pink to greenish pink.
In thin section, the fine-grained tuff displays a fine- to medium-grained, 

inequigranular-seriate, porphyroclastic, granoblastic texture with curved grain boundaries.
The mode is estimated as quartz, O to l^o\ plagioclase, 20 to 457o; sericite, trace to 

5%; chlorite, O to 10*26 and O to IWo epidote.
The clastic quartz is present as angular anhedral grains. Clastic plagioclase occurs as 

angular anhedral grains which are highly saussuritized. The saussuritization has developed
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sericite and epidote throughout the plagioclase. Optical techniques suggest a composition of 
An 5 to 12.

Chlorite and sericite are anhedral to subhedral form which due to their preferred 
orientation impart a schistosity to the rock.

The matrix is a very fine-grained anhedral interlocking granoblastic mosaic of quartz 
and untwinned plagioclase.

Trace amounts of anhedral to subhedral magnetite were noted in one sample.

MISCELLANEOUS INTERMEDIATE TO FELSIC METAVOLCANIC ROCKS - PAINT 
LAKE AREA

Numerous minor lenses of intermediate to felsic metavolcanic rocks occur along Paint 
Lake and extend eastward to Sage and Yvonne lakes. Another minor accumulation of 
intermediate to felsic metavolcanic rock occurs south of the Francis-Hill Brotherton Iron 
Range.

The rocks in the Sage-Yvonne lakes area are schistose, fissile and locally intensely 
deformed. The felsic rocks have been kneaded together with mafic metavolcanic rocks and 
metasedimentary rocks through deformation and it is likely that the original stratigraphy was 
much less complex. The intermediate to felsic metavolcanic rock lenses along the Paint Lake 
water system are commonly associated with metasedimentary rocks and may be correlative 
with cycle three (formerly cycle two, Sage 1987a).

The intermediate to felsic metavolcanic rocks south of the Francis Hill Brotherton 
Iron Range are closely associated with metavolcanic rocks and may be equivalent to cycle 
two (formerly cycle one, Sage 1987a) volcanism.

The intermediate to felsic rocks of those two areas weather buff, white, yellow brown 
and pale pink. The rocks are pink to greenish pink on fresh surface.

In thin section, these rocks are fine- to medium-grained, inequigranular seriate, 
porphyroclastic, granoblastic to granoblastic elongate. The mineral grains may be segregated 
into bands on the basis of mineralogy and grain size within the more strongly deformed 
rocks. Grain boundaries are curved.

The mode is quartz porphyroclasts, O to 19&; plagioclase porphyroclasts, O to 596; 
sericite, 5 to 1596; chlorite, O to 596 and matrix, 80 to 8596. Trace to minor amounts of 
sphene, carbonate, epidote, magnetite and pyrite were noted.

The quartz and plagioclase porphyroclasts are anhedral and angular. The apparent 
lower content of porphyroclasts in comparison with other intermediate to felsic metavolcanic
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rock accumulations in the area may be related to the more intense deformation of the Paint 
Lake rocks. The plagioclase porphyroclasts are saussuritized and have a composition of An2 
to AniQ.

Chlorite and sericite are anhedral to subhedral minerals whose preferred orientation 

impart well-developed schistosity to the rocks.
The matrix is a fine-grained anhedral granoblastic mosaic of quartz and untwinned 

plagioclase.

METASEDIMENTARY ROCKS (MAP UNIT 4)

Metasedimentary rocks are widespread in the Kabenung Lake area and are commonly 
easy to recognize and not easily confused with intermediate to felsic metavolcanic rocks. A 
prominent metasedimentary rock unit strikes northwest from the southeast corner of Lalibert 
Township to Princess Lake where it is cut off by the Princess Lake Fault. This 
metasedimentary unit continues southeast from Lalibert Township through Leclaire and 
Corbiere townships to where it is cut off by the Marsden Fault, Chabanel Township (Sage 

1987b). Sage (1987b) correlated this band of metasedimentary rocks with the 
metasedimentary rocks near Siderite Lake in Corbiere Township by unfolding the stratigraphy 
of the Centre Anticline. From Siderite Lake, the metasedimentary rocks can be correlated 
across a number of transverse faults to the metasedimentary rocks in the area of the Magpie 
River (Sage 1987a). Conglomerates associated with this metasedimentary rock unit are 
exposed in road cuts along Highway 17,8.0 km north of Wawa and a trondhjemite boulder 
from these conglomerates gave a U-Pb date of 2692  2 Ma (Corfu and Sage 1987).

In the area north of the Magpie River in Chabanel Township, Turek et al. (1984) 
dated coarse intermediate to felsic metavolcanic rocks that interdigitate with metasedimentary 
rocks as 2698   11 Ma and approximately 8.0 km north of the conglomerate horizon Turek et 
al. (1982) reported a U-Pb isotopic age of 2696  2 Ma from a quartz-feldspar crystal tuff. A 
U-Pb isotopic age from quartz-feldspar crystal tuff at McCormick Lake of 2701   8 Ma (Turek 

et al. 1990), indicates that the intermediate to felsic metavolcanic rocks from the three widely 
spaced sites are part of volcanic cycle three (formerly cycle two, Sage 1987a). Both age 
dating and geological observation indicate a consanguinity of sedimentation and cycle three 

volcanism.
Granitic boulders are common in conglomerates exposed in road cuts along Highway 

17 east of Chabanel Township. These granitic-bearing conglomerates disappear rapidly to the 

east however the metasedimentary rocks are all considered part of the Dore sedimentary 

package. Granitic clast-bearing conglomerates are characteristic of Dore-type
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metaconglomerate in the Michipicoten Harbour Area (Collins and Quirke 1926) and 
conglomerates typical of the Dore-type occur in the map area.

A second band of metasedimentary rocks occurs along the north flank of the 
Michipicoten supracrustal belt. This is a broad zone varying from 1200 to 3000 m in width 
of metasedimentary rocks occurs between the intermediate to mafic metavolcanic rocks and 
the external granitic terrane. This wide band of metasedimentary rock has locally been 
intensely deformed. Two bands of chert-magnetite iron formation occur near the contact of 
the metasedimentary rocks with the intermediate to mafic metavolcanic rocks.

A third band of metasedimentary rocks strike east from Yvonne Lake to the western 
boundary of Killins Township. The Paint Lake and Paint Creek metasedimentary rocks are 
intensely deformed and sheared and strike-slip faulting may occur within the metasedimentary 
rocks and metavolcanic rocks along the Paint Lake water system which outlines a curvilinear 
topographic lineament.

A poorly exposed band of siltstone and wacke approximately 1000 m wide connects 
the Paint Lake and Paint Creek metasedimentary rocks with the metasedimentary rocks along 
the northern margin of the belt of supracrustal rocks. These metasedimentary rocks occur 
along the west margin of the Kabenung Lake Stock and have been affected by contact 
metamorphism.

Bennett and Thurston (1977, p.20) reported the presence of a conglomerate with iron 
formation clasts in a wacke matrix adjacent to and stratigraphically above the Morse 
Mountain Iron Range but this unit were not encountered during present mapping.

Five granitic clasts from the Dore type conglomerate were thin sectioned and studied 
by Bennett and Thurston (1977, p.21,22). They reported that all the clasts are albite 
trondhjemite and are interpreted to represent subvolcanic intrusions (Bennett and Thurston 
1977, p.21).

The conglomerate clasts are dominantly of a volcanic source area with the granitic - 
clasts being particularly noticeable giving the impression of being present in a higher volume 
than they actually are. The granitic clast content rarely exceeds 19& and no outcrop 
approached the volume of granitic clasts (32 to 57%) reported by Bennett and Thurston 
(1977) from the Dore conglomerate in the Mishibishu Lake area (1977, p.21).

The metasedimentary rocks of the Kabenung Lake area are immature and dominantly 
from a volcanic source, a conclusion that is consistent with previous observations (Sage 
1987a; Goodwin 1962, p.582).

PRINCESS-RADFORD LAKE AREA METASEDIMENTARY ROCKS
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Metasedimentary rocks consisting of siltstone, mudstone, wacke and wacke grading to 
subarkose occur along the south limb of the Centre Anticline and vary radically in thickness 
from 360 m to 2500 m with the thicker sections possibly the result of tectonic thickening 
through unresolved folding and faulting.

While this metasedimentary rock package is exposed in outcrop along Highway 17 east 
of Princess Lake, the best exposures occur along a logging skid road running west from 
Highway 17 to Kapimichigama Lake and along the shoreline of Kapimichigama and Radford 
lakes.

Conglomerates are rare and contain only clasts of supracrustal origin. The 
metasedimentary rocks vary from thick bedded (30 to 100 cm) to thin bedded (l to 10 cm) 
with thin bedding being more common (Plate 4). Beds displaying grain gradation are 
common, soft sediment slump structures were observed and cross-bedding is rare (Plates 5,6). 
Graded bedding was used to determine stratigraphic facing direction and the results indicate 
a dominantly south facing metasedimentary rock package.

In thin sections of the wacke to subarkose, a fine- to medium-grained, inequigranular- 
seriate granoblastic to granoblastic elongate texture is indicated. A good clastic texture is 
preserved. Grain boundaries are straight to curved.

A general estimated mode of the wackes is 10 to 6Q*fo quartz, 30 to 9092) plagioclase, 
O to 15% sericite, O to 15% chlorite and 20 to 70% fine-grained matrix. Trace to minor 
amounts of epidote, carbonate and magnetite were noted in one or more samples.

Quartz occurs as anhedral angular grains some with wavy extinctions.
The plagioclase is present as anhedral angular grains commonly heavily saussuritized. 

Plagioclase compositions vary from Any to An45 with most compositions being at the sodic 
end of the spectrum. The saussuritization is often so pervasive that plagioclase compositions 
are difficult or impossible to precisely determine.

Sericite and chlorite impart a strong schistosity to the metasedimentary rocks.
The matrix is a fine-grained, anhedral, granoblastic mosaic of quartz and untwinned 

plagioclase.
Thin section examination of the wackes indicate that they can be subdivided into 

wacke, subarkose, arkosic wacke and arkose. The lighter weathered outcrops are most likely 
to approach arkose compositions. The metasedimentary rocks are immature and represent 
detritus from a felsic metavolcanic rock source metamorphosed to greenschist grade. The 
quartz-feldspar crystal tuffs would be an excellent sediment source and an intimate tuffaceous 
felsic metavolcanic-metasedimentary relationship was described near Wawa (Sage 1987a).

Thin sections of the fine-grained siltstone indicate a similar mineralogy and texture 
with a much higher chlorite content.

23



24

KABENUNG-TEA LAKE AREA METASEDIMENTARY ROCKS

The metasedimentary rocks along the northern boundary of the Michipicoten 
supracrustal sequence are exposed along Highway 17 and are well exposed along portions of 
the shoreline of east Kabenung Lake. The metasedimentary rocks consist of mudstone, 
siltstone, wacke, subarkose and conglomerate. The metasedimentary rocks exposed along 
Highway 17 within the map area are dominantly wacke and siltstone. As the contact area 
between the metasedimentary and intermediate to mafic metavolcanic rock is approached, 
two bands of iron formation are encountered. These iron formation bands occur in a mixed 
metasedimentary-mafic metavolcanic rock environment. The metavolcanic rocks are 
dominantly tuffs.

Excellent primary structures are preserved in some exposures of metasedimentary rocks 
on East Kabenung Lake. Graded bedding is common and cross-bedding has been observed 
but is rare (Plates 7,8). The rocks are strongly deformed but preservation of primary 
sedimentary structures remains good.

East of Perry Bay on East Kabenung Lake, a local distinctive conglomerate horizon is 
present. This is a close packed pebble conglomerate composed almost exclusively of chert. 
The unit has a width of approximately 30 m and would serve as an excellent marker horizon 
if it could be traced.

The conglomerates commonly interbedded with the wacke and siltstones exhibit both 
open and closed packed clast relationships and the occasional granitic clasts. The granitic 
clasts are rounded to elliptical in outline and never exceed l % of the clast population. The 
conglomerates are Dore-type due to the presence of granitic clasts (Plate 9).

West of East Kabenung Lake and North of Crayfish Lake within the same 
metasedimentary rocks, a thick section of conglomerate is present. The clasts are cobble to . 
boulder size, angular to rounded and exhibit both open and close packed clast relationships. 
Granitic clasts were found but are rare. Mapping by the author in the Knicely township and 
by Goodwin (1954) indicates 900 m of conglomerate in the section at this location within the 
metasedimentary rock unit which extends north of beyond the map area. Repetition of 
section is expected but the massive poorly bedded nature of the conglomerate prevents the 
determination of facing data needed to unravel the structure.

Since biotite and amphibole is present in the Kabenung-Tea Lake area 
metasedimentary rocks, they are considered to be of higher metamorphic grade than the 
Princess-Radford Lake area metasedimentary rocks. This is likely due to the effects of
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contact metamorphism accompanying external granitic rock emplacement at the time of 

emplacement of the younger external granitic rocks.
Along Highway 17, the metawackes display a fine- to medium-grained, equigranular, 

allotriomorphic granoblastic to granoblastic elongate texture. The gram boundaries are 
curved to straight.

An estimated mode is biotite 20-4596 with a granoblastic mosaic of quartz plus 
plagioclase. Trace to minor amounts of magnetite, apatite, sericite and epidote were 
observed. In one specimen, 30*26 angular highly saussuritized plagioclase is recognizable. A 
reliable composition could not be determined.

Biotite occurs as anhedral to subhedral tabular brown grains which imparts a 
schistosity to the rock. Trace amounts of chlorite alteration may be present

The matrix is an interlocking granoblastic mosaic of anhedral quartz plus untwinned 

plagioclase.
The presence of traces of chlorite and saussuritization suggests some retrograde 

metamorphic effects.
A thin section of wacke from East Kabenung Lake indicated a fine-grained, 

equigranular, clastic texture.
An estimated mode is plagioclase (Any) 55 to 6596, quartz 5 to 1096, sericite 5 to 

1096, chlorite 5 to 1096 and 596 carbonate.
The plagioclase occurs as anhedral crystal fragments moderately to strongly 

saussuritized. The quartz occurs as anhedral angular grains with wavy extinction. Sericite 

and chlorite define the rock schistosity.
A thin section of a sheared conglomerate exposed on Elmo Lake indicated a fine 

grained, inequigranular, seriate clastic texture.
The mode is estimated as plagioclase (Ang) 55 to 6096, chlorite 5 to 1096, quartz 15 

to 2096, sericite 5 tojl096 and 1096 carbonate. Traces of pyrite were noted.
The schistosity is defined by the anhedral to subhedral chlorite and sericite.
Quartz occurs as angular anhedral grains with a wavy extinction.
The plagioclase is present as angular moderately saussuritized grains.
The thin sections of samples from East Kabenung lake indicate a low grade 

greenschist facies of metamorphism more typical of the Princess-Radford Lake area 

metased^entary rocks. Mapping by Goodwin (1954) indicates that the contact of the 

metasedimentary rocks with the external granitic rocks is 2500 m to the north of the 

mapping, perhaps too far to have influenced metamorphic grade in the map area at the time 
of granite emplacement.
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PAINT LAKE - PAINT CREEK AREA METASEDIMENTARY ROCKS

These metasedimentary rocks occur in a band from Yvonne Lake to the western 
boundary of Killins Township. These metasedimentary rocks border the Kabenung Lake 
Stock for part of its strike length. Good outcrops of these metasedimentary rocks occur on 
the unnamed lake west of Yvonne Lake (Plate 10), in the bush west of Paint Lake and north 
of Paint Creek, along the University River (Plate 11) and along an overgrown trail parallel 
to and north of the University River. Scattered metasedimentary rock outcrops along the 
Paint Lake water systems are fissile and intensely sheared and strike-slip or thrust faulting 
has likely occurred. Mafic clasts are commonly only wisps due to intense deformation. The 
deformation of the metasedimentary rocks is also locally represented by minor folding.

The conglomerates are thick bedded, 30 cm to greater than 3 m. The finer-grained 
sedimentary rocks are laminated to thin bedded, less than 0.3 cm to 10 cm. Near the border 
with Keating Township, the conglomerate bearing section is approximately 500 m in width 
(Plate 12). Intermediate to felsic metavolcanic rock clasts display elongation ratios of 20 to 
30 to one. Quartz feldspar porphyries were much less deformed and granitic clasts were 
round to oval. The presence of granitic clasts indicate Dore-type metaconglomerates.

In addition to Dore-type metaconglomerates, siltstone, mudstone and wacke are the 
major rock types. Some of the wacke may approach subarkosic compositions.

A specimen of wacke taken from the area near the border with Keating Township 
displays a fine-grained, inequigranular-seriate, porphyroclastic, granoblastic texture with curved 
to straight grain boundaries.

The mode was estimated as biotite 25 to 309ft, quartz 10 to ISWo and matrix 60 to 
70%. Traces of magnetite and subrounded poikiloblastic garnet were noted. Scattered 
angular grains of saussuritized plagioclase are present

Biotite is anhedral to subhedral whose preferred orientation define rock schistosity. .
The quartz occurs as anhedral polycrystalline elongate aggregates. Quartz-quartz grain 

boundaries are lobate and individual grains display wavy extinction.
The matrix consists of an interlocking mosaic of anhedral grains of quartz and 

untwinned plagioclase.
The poikiloblastic garnet is fractured and disseminated throughout the specimen.
The presence of bic^'te and garnet indicate an upper greenschist to low amphibolite 

facies of regional metamorphism. The Paint Lake-Paint Creek area metasedimentary rocks 
are of a metamorphic grade intermediate between those of the Kabenung-Tea Lake area and 
those of the Princess-Radford Lake area.
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Samples taken from near the contact with the Kabenung Lake Stock display a fine 

grained, equigranular, granoblastic with curved to lobate grain boundaries texture. The mode 

is estimated as O to 3(^ biotite, O to 1(^ sericite and 70 to 85 96 quartz plus plagioclase. 

Trace to minor amounts of magnetite, epidote, chlorite and amphibole were noted. The 

biotite appears similar to that found more distant from the stock and outside the thermal 
aureole.

The quartz and plagioclase occurs as an interlocking granoblastic mosaic of anhedral 

grains. Most plagioclase is untwinned but one specimen contained albite twinned plagioclase 

giving an approximate composition of An3i.
The sericite is poikiloblastic and consists of clusters of grains with poikilitic quartz and 

plagioclase.
The presence of amphibole in one specimen indicates a slightly higher metamorphic 

grade than that found in the more distant metasedimentary rocks, however, the degree of 

metamorphism does not appear as high as that found on the east side of the Dickenson Lake 

Stock. The thermal effects of the Kabenung Stock is readily apparent in the field due to the 

hard brittle nature of the contact rocks even though perhaps not as apparent in the very 

limited number of thin sections examined.

MORSE MOUNTAIN METACONGLOMERATE

In the core of the Morse Mountain Anticline, a distinctive metaconglomerate unit lies 

between intermediate to mafic and intermediate to felsic metavolcanic rocks. There are no 

granitic clasts and the unit is not correlative with Dore-type metaconglomerates. This 

metaconglomerate occurs between mafic and felsic volcanism of cycle two (formerly cycle 
one, Sage 1987a) while Dore-type metaconglomerate is equivalent to intermediate to felsic 
volcanic rocks of cycle three (formerly cycle two, Sage 1987a).

The Morse Mountain metaconglomerate occupies the same stratigraphic position as 

the mafic breccia found at Brooks Lake below the Lucy Iron Range (Sage 1987a). The 

breccia matrix at Brooks Lake contains angular to subrounded clasts of iron formation and 

mafic to intermediate composition metavolcanic rock. The Brooks Lake metavolcanic rock 

clasts display vesicular textures, reaction rims and accretionary rims; features that are absent 

hi Morse Mountain intermediate to mafic me* /olcanic rock clasts. A crude diffuse bedding 

is present in the Brooks Lake breccia on outcrop scale exposures. The environment of 

deposition at Brooks Lake is interpreted to be volcanic.
At Morse Mountain, the clasts are subangular to rounded, vestiges of thin to medium 

bedding 3 to 30 cm thick are present and the clast population contains all rock types found
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in the supracrustal rocks of the Michipicoten greenstone belts. The presence of bedding 
and the great variety of clasts indicates that the environment of deposition is more 
sedimentary than volcanic.

The Morse Mountain metaconglomerate displays both open and closed framework with 
cobbles and boulders up to 0.25 m in size. Thin units of chert-magnetite occur in the 
metaconglomerate section and cause local deviation of compass bearings. These thin units of 
chert-magnetite reach a maximum thickness of approximately l m and may be the source for 
some of the clasts found in the metaconglomerates.

A thin section was prepared from the matrix of this conglomerate unit and this section 
displayed a fine-grained, equigranular, hypidiomorphic granoblastic to nematoblastic texture.

The estimated mode is lO'Zfc magnetite, 1(^ chlorite, 209& actinolite, lO'Zfc epidote and 
5 to 6096 granoblastic quartz plus untwinned plagioclase.

The magnetite is euhedral, disseminated and porphyroblastic in appearance.
The chlorite defines the rock schistosity.
Epidote is present as fine-grained disseminated grains.
Amphibole occurs as prismatic grains with a pale green pleochroism.
The presence of abundant magnetite and mafic mineral content indicates a much more 

mafic metasedimentary rock than observed in other parts of the map area. The Morse 
Mountain metaconglomerate weathers green to dark green in contrast to the greys and grey 
blacks observed in the other metasedimentary rocks. The dark colour reflects the high mafic 
content implying the matrix may have been originally a tuff of intermediate to mafic 
composition.

IRON FORMATION (MAP UNIT 5)

Iron Formatiojis are abundant within the Kabenung Lake area and several have been, 
subjected to exploration activity in search for commercially viable iron deposits.

Most iron formations consist of laminated to thinly bedded chert and magnetite, 
however, the Francis Hill-Brotherton Iron Range consists of chert and hematite.

The concentration of iron minerals is highly variable between iron ranges and between 
individual sites within each range. Magnetite is the principal iron mineral and its erratic 
distribution makes prediction of its effect on compass bearings dr~ng traversing difficult. 
The distinctive nature of iron formation makes it the most reliable rock unit for the purposes 
of stratigraphic correlation.

The Brant Lake Iron Range occurs near the metasedimentary - intermediate to mafic 
metavolcanic rock contact. This iron range is the western extension of the Dreany Iron
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Range which has been traced along the northern margin of the Michipicoten supracrustal 
sequence. Portions of this iron formation have been mapped in Jacobson, Finan, Dunphy, 
Abotossaway and Leclaire townships (Sage 1987b, 1987c). This iron range occurs at the 
break between intermediate to mafic metavolcanic rocks and Dore-type metasedimentary 
rocks which correlate with cycle three (cycle two, Sage 1987a) intermediate to felsic 
volcanism. This chert-magnetite wacke iron formation lies stratigraphically above the classic 
Michipicoten-type iron formation containing siderite and massive sulphide facies which caps 
cycle two volcanism (formerly cycle one, Sage 1987a).

The remaining iron ranges all occur at the contact between intermediate to felsic and 
intermediate to mafic metavolcanic rocks and appeared to occupy the stratigraphic position of 
the Michipicoten-type iron formation found near Wawa. However, they do not display well- 
developed carbonate and sulphide facies that characterizes Michipicoten-type iron formation. 
The Betty Lake Iron Range is the only iron range in the Kabenung Lake area hosting well- 
developed carbonate facies iron formation and this range has undergone limited prospecting 
for siderite (AFRO, Toronto). The Francis Hill-Brotherton Iron Range contains hematite 
rather than magnetite which is not characteristic of Michipicoten-type iron formation. The 
Francis Hill-Brotherton Iron Range is, however, closely associated with volcanic rocks which 
do characterize Michipicoten-type iron formation and the hematite may represent oxidized 
siderite.

With the exception of the Brant Lake Iron Range, the iron ranges are tentatively 
correlated with the Michipicoten-type iron formation found in the Wawa area. These iron 
ranges cap cycle two (formerly cycle one, Sage 1987a) volcanism and are older than the 
Brant Lake Iron Range. Details of individual iron ranges are given in the section on Property 
Descriptions. The reader should refer to Sage (1987a) for a detailed account of the origin of 
the Michipicoten-type iron formation.

INTERMEDIATE TO MAFIC INTRUSIVE ROCKS (MAP UNIT 6)

Intrusive rocks of intermediate to mafic composition are common throughout the 
Kabenung Lake area. These consist of possibly synvolcanic porphyritic and non-porphyritic 
sill-like complexes, the Wilder Lake Complex and younger post-volcanic lamprophyres and 
breccias. The age relations between the Wilder Lake Complex and the lamprophyr^ and 
breccias is unknown since they occur hi widely separated areas and they were not observed 
intruding each other.

SILL-LIKE INTERMEDIATE TO MAFIC INTRUSIVE ROCKS
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Intermediate to mafic sill-like intrusions are common throughout the Kabenung Lake 
area. These intrusions are porphyritic to non-porphyritic and vary from fine- to coarse- 
grained. These intrusive rocks weather green, dark green and greenish black. The lighter 

green colours are spatially located in the interior of the supracrustal belt and the darker 
colours towards the margin. This reflects metamorphic grade with low grade greenschist 
facies rocks located in the core of the belt and higher grade amphibolite facies towards the 
margin of the belt (Plate 13).

The phenocrysts within porphyritic intrusives are apple-green, completely saussuritized 
plagioclase which occur singly or in glomeroporphyritic clusters (Plate 14). The plagioclase 
crystals may reach 7 cm in size but most are l to 2 cm. Bennett and Thurston (1977, p. 11) 
classified the porphyritic rocks as flows, however, sharp crosscutting contacts observed hi 
several logged over areas indicate that they are intrusive into the metavolcanic rocks.

Within the contact area between intermediate to mafic and intermediate to felsic 
metavolcanic rocks exposed along Highway 17, fine-grained intermediate to mafic intrusive 
rocks are well exposed. These fine-grained rocks locally truncate bedding in bedded 
intermediate to felsic tuffs establishing their intrusive nature. In thick bush cover, these fine 
grained rocks would likely be classified as fine-grained flow rocks during the mapping 

process.
In thin section, the texture of the intermediate to mafic intrusions is fine- to coarse 

grained, inequigranular seriate to porphyritic, hypidiomorphic with curved to straight grain 
boundaries. Allotriomorphic and granoblastic, decussate and nematoblastic textures were 
observed. Relict subophitic textures were recognized.

The mode is estimated as amphibole O to 7096, plagioclase O to 6596, chlorite O to 

2596 and quartz O to 2096. Trace to minor amounts of epidote, magnetite, clinopyroxene, 
carbonate, apatite, biotite and zkcon(?) were noted in one or more samples.

Amphibole occurs both as actinolite and as hornblende. The actinolite occurs in rocks 
of lower metamorphic grade as prismatic almost needle-like crystals. The hornblende occurs 
as anhedral to subhedral interlocking grains, pleochroic in brown to greenish brown. The 
hornblende is present in rocks of higher metamorphic grade close to the margin of the 

supracrustal belt. Twmning was observed in some grains and one sample from west of 

Grayling Lake contained relicts of clinopyroxene.
Plagioclase (Ai^-Ang) is common and commonly occurs as a very fine-grained 

untwinned granoblastic matrix with and without quartz. In those samples where the tabular 
form of plagioclase can be interpreted as representing original crystal shape, the 
saussuritization is commonly so extensive that composition can not be determined. The
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plagioclase phenocryst in the porphyritic flows consist of a turbid mass of very fine-grained 
saussurite.

Chlorite is abundant in the low metamorphic grade rocks, imparting a schistosity to 
most rocks and may occur as a minor alteration of amphibole in higher grade rocks.

The quartz occurs as interstitial grains often displaying wavy extinction. Quartz may 
form a minor component of the fine-grained granoblastic mosaic where it is associated with 
untwinned plagioclase. The quartz is clearly secondary in most samples of metadiorite to 
metagabbro, but in those samples of quartz diorite containing 5 to 1096 or more quartz the 
mineral is likely, at least in part, primary. The quartz diorites occur in proximity to the 
north-south logging road in central Killins Township. The quartz in some of these quartz 
diorites displays a distinctive pale blue colour.

One specimen of very fine-grained intermediate to mafic intrusive rock that cuts the 
bedded intermediate to felsic tuffs along Highway 17 is atypical in that it consists of 
approximately 509& biotite, 25% actinolite, 4 to 596 carbonate and 20 to 2596 very fine 
grained granoblastic quartz plus plagioclase. The rock is possibly a diorite to quartz diorite 
in composition.

Along the University River, south of Heart Lake, an unusual sill-like mafic intrusion 
exists. This intrusion varies from gabbro to gabbroic anorthosite and locally contains 90*?fc or 
more of grey green plagioclase crystals up to 2 cm in size. This unusual rock was classified 
as a flow by Bennett and Thurston (1977, p. 11; Reilly 1991), however, dikes of saussuritized 
plagioclase interpreted by the author as part of this distinctive sill-like mass indicate an 
intrusive nature. Mapping suggests a sill-like mass, approximately 600 by 2750 m in size. 
Scattered outcrops of similar intrusive rock were encountered between this intrusive mass and 
the eastern boundary of Keating Township. These outcrops may represent the presence of a 
similar much smaller sill in west central Killins Township for which there is insufficient 
outcrop to delineate,

WILDER LAKE COMPLEX

The Wilder Lake Complex is located in northwestern Killins Township and extends 
west into adjoining Keating Township. It is probably younger than the sill-like intrusions 
found in the supracrustal rocks. The complex is outlined by a broad well defined oval 
aeromagnetic anomaly (OGS 1988) and estimated by Reilly (1991) to cover 32 km2. The 
intermediate to mafic intrusion is composed of metadiorite to metagabbro with possibly some 
minor gabbro. The intrusion is medium-grained and displays a weak schistosity.
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The Wilder Lake Complex is younger than the supracrustal rocks which occur as 
blocks and rafts within the diorite mass. These metavolcanic rocks consist of massive flows 
and polymictic mafic breccias with clasts of intermediate composition (Plate 1). The mafic 
intrusion is likely exposed at a relatively high level due to the presence of enclosed blocks of 
supracrustal rocks.

The intrusion and enclosed supracrustal rocks is sharply crosscut by intruding granitic 
rocks, of granodiorite composition. These dikes of granitic rock may be related to the 
emplacement of the external granitic rocks or to the porphyritic granodiorite stocks located 
immediately to the east of the mafic rock complex.

The diorite rocks weather grey green, greenish black, brownish black and black. The 
rock is massive equigranular and porphyritic phases described by Bennett and Thurston 
(1977, p.26), Reilly (1991) but were not observed by the field party. Bennett and Thurston 
(1977, p.26) correlated the Wilder Lake Complex to the external granitic terrane but the 
author prefers to relate it to late development of the supracrustal sequence and to be one of 
a series of late mafic intrusions into the supracrustal rocks that occurred before late granite 
emplacement Reilly (1991) considered the Wider Lake Complex to be a late mafic intrusion 
unrelated to the sill-like intrusions and does not suggest and relationship with the external 
granitic terrane.

In thin section, the texture is medium-grained, equigranular, hypidiomorphic to 
allotriomorphic with straight to curved grain boundaries.

The mode is estimated as 20 to 8(^ plagioclase, 30 to 459fc amphibole and O to 15% 
biotite. Trace to minor amounts of zircon, apatite, epidote, clinopyroxene, magnetite and 
chlorite are present

The plagioclase (An33 to An34) occurs as interlocking anhedral to subhedral grains 
weakly to moderately saussuritized. The plagioclase is much fresher than that found within 
the usual intermediate to mafic sill-like intrusions.

Amphibole occurs as anhedral to subhedral grains and is often associated with biotite. 
The amphibole is a hornblende displaying brown to greenish brown pleochroism.

The biotite is present as subhedral booklets some of which display bent (001) 
cleavages. Some biotite grains may poikilitically enclose tiny magnetite and apatite grains.

One sample contained relict clinopyroxene altering to epidote and chlorite.
One sample of typical granitic dike rock was examined in thin section and a fine- to 

medium-grained, inequigranular-seriate, porphyroclastic texture was observed. The texture 
can be described as a mortar texture. The mode was estimated as 10% microcline 50 to 
60% plagioclase (An32), 25 to 30% quartz, 10 to 15% epidote, 5 to 10% chlorite and SVo 
amphibole. Traces of sphene were noted.
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The microcline occurs as anhedral grains with angular inclusions of epidote and 
plagioclase. The plagioclase crystals are anhedral to subhedral in form, weakly zoned, with 
ragged lobate grain boundaries.

Quartz is present as anhedral interlocking grains displaying wavy extinction and 
fractures.

The epidote occurs as anhedral grains scattered throughout the sample and is largely 
the product of alteration of plagioclase.

Minor anhedral prismatic ragged grains of amphibole are present and subhedral 
chlorite is abundant.

The granitic dike rock is a granodiorite which is similar in composition to the 
porphyritic granodiorite stock east of the Wilder Lake Complex.

XENOLITH BEARING LAMPROPHYRES

From the former Magpie Iron Mine in Leclaire Township (Sage 1985,19875) to 
approximately the eastern contact of the Dickenson Lake Stock, a number of unusual dike 
rocks characterized by round to elliptical inclusions of actinolite or actinolite plus talc (Plate 
15) occur. The actinolite inclusions may consist of prismatic green crystals as large as 8 cm 
in length which may be randomly oriented or radiating inward towards the core. The 
inclusions containing talc consist of a talc core with the prismatic to acicular actinolite 
projecting radially inward towards the core of the clast (Plate 16).

- The matrix enclosing the clast may display a dark green to black, biotite-rich reaction 
rim to the clast l to 2 cm wide. This reaction rim may weather subdued to both clast and 
matrix.

A weakly developed schistosity of regional orientation crosses the dikes implying an 
Archean age for these lamprophyres.

These dikes rarely occur in sufficient size that they can be delineated at the mapping 
scale of 1:15 840. One exception is along the east shore of Kapimchigama Lake where a 
dike-like body striking north along the east shore contains actinolite-rich inclusions up to 0.5 
m in size. Small dikes with actinolite inclusions are exposed at numerous sites along 
Highway 17 and appear to be spatially related to inclusion free biotite-rich dikes. The 
inclusion free, biotite r ~h dikes are visually composed of essentially 1009& biotite.

The dike on Kapimichigama Lake and similar rocks on Cruise Lake (formerly Cross 
Lake) were reported by Collins and Quirke (1926, p30,31). The dike on Kapimchigama 
Lake was correlated with the "Mica dike" found at the Magpie Iron Mine and the outcrops 
on Cruise Lake interpreted as spherulitic greenstone by Collins and Quirke (1926, p.30,31).
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Approximately 3000 m south of the turaoff to Dubreuilville, a prominent inclusion rich 

dike is exposed on the west side of Highway 17. This dike may be the one described by 

Higgins (1986, p.81) who classified the dike as spessartite (A lamprophyre composed of 

phenocryst of green hornblende or clinopyroxene in a groundmass of sodic plagioclase with 

accessory olivine, biotite, apatite and opaque oxides AGI1987, p.632).
In thin sections of the matrix to the xenoliths, the dikes have a texture that is fine- to 

medium-grained, equigranular to inequigranular-seriate, hypidiomorphic with straight to 

curved grain boundaries. One thin section displayed a texture tending to nematoblastic.

The mode of the matrix is actinolite 60 to 85 96 and biotite 20 to 4096. Minor to 

trace amounts of sphene, carbonate and chlorite were noted. An unknown mineral of a 

highly birefringent nature occurred in trace amounts in one sample.
The actinolite occurs as subhedral to euhedral prismatic crystals which may display 

zoning and twinning. Some actinolite occurs as inclusions in the biotite.
Biotite is present as anhedral irregular shaped grains with numerous inclusions of 

actinolite. Chlorite is a common alteration of the biotite.
In thin section, one clast from one of the dikes was a mass of interlocking prismatic 

actinolite; and a second clast consisted of an estimated 6596 actinolite with associated 

chlorite after biotite and traces of apatite.
A specimen from one of the biotite-rich dikes displayed a fine-grained massive 

allotriomorphic to granoblastic texture that could be described as having a nematoblastic 

texture due to the presence of prismatic actinolite.
The mode of this biotite-rich dike is estimated as approximately 2596 actinolite, 2596 

quartz, 2596 albitic plagioclase and 2596 biotite. The composition of the mica rich dikes are 

similar to the matrix of the inclusion-rich dikes with the addition of large amounts of quartz 

and plagioclase. More detailed investigation may reveal that the biotite-rick dikes and the 

matrix to the xenolith bearing dikes are compositionally distinct, perhaps representing 

different events.
Higgins (1986) reported that the lamprophyre dike consists of 6096 euhedral 

amphibole, 2096 biotite replacing amphibole and 1596 plagioclase. Minor sphene and 
opaques are present and chromite is reported from the core of the talc bearing clasts 

(Higgins 1986). Higgins (1986) indicated that nodule bulk composition is that of pyroxenite 

but he did not know if their source was mar*1 e or crust. The rounded outline of the clasts 

was interpreted by Higgins (1986) to reflect magmatic erosion during transport and the 

present mineralogy is the product of regional metamorphism.
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The presence of talc-free and talc-bearing clasts suggests to the author that the clasts 
may represent at least two original mafic compositions which are likely to be originally of 
lower crust origin or deeper.

MAFIC BRECCIAS

Along the logging access road to Furnival Lake in Lalibert Township, several outcrops 
of intermediate to mafic breccia were encountered. These breccias are generally too small to 
map as discrete units. The breccias consist of angular to rounded fragments of locally 
derived supracrustal rocks, of all lithologic varieties in a fine-grained grey matrix. The 
breccias are cut by regional schistosity trends and occur within the same area as the 
lamprophyres with inclusions and biotite-rich dikes.

In thin section, the matrix is fine-grained, inequigranular-seriate, allotriomorphic with 
straight to curved grain boundaries.

The mode is estimated as 15 to 20*26 carbonate, 25 to 3096 biotite, 5 to 109& quartz, 
60 to 659fc saussuritized plagioclase and trace to 396 amphibole.

Carbonate is present as anhedral disseminated grains.
The biotite is present as anhedral to subhedral brown interlocking grains.
Quartz is present as anhedral interlocking grains which appear to be fracture 

controlled and thus secondary in origin.
The plagioclase occurs as anhedral grains extensively saussuritized and altered to 

epidote. The individual epidote grains are very fine-grained.
The presence of minor amounts of prismatic amphibole, possibly actinolite, along with 

biotite and plagioclase suggests a similarity of the breccia matrix with the matrix of the 
inclusion bearing lamprophyres and the biotite rich-dikes.

The matrix may approximate that of a diorite composition and has been subjected to, 
regional metamorphism. The breccia is reminiscence of breccias found in diatreme-like 
structures. The possible igneous matrix suggests that the breccia is presently exposed at an 
intermediate to lower structural level if a diatreme model is applied to the origin of these 
breccias.

GRAYLING LAKE METAGABBRO

Completely enclosed within the Dickenson Lake Stock is a large block of melanocratic 
metagabbro centered on the area between Dickenson and Grayling lakes. The syenite of the
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stock is intrusive into the metagabbro and the contacts between the two rocks are sharp 

(Plate 18). The syenite diking is locally intensive giving rise to an intrusion breccia.

The metagabbro is older than the syenite and it is uncertain if there is any petrologic 

relationship between the metagabbro and syenite. It is also uncertain if any relationship 

exists between the metagabbro within the stock and the metagabbro found along the 

perimeter of the stock. The metagabbro is interpreted to be an earlier intrusion completely 

engulfed within intruding syenite magma and is treated as an independent body.

In outcrop, the rock is medium- to coarse-grained, equigranular and massive. On the 

shoals at the northern end of Dickenson Lake, outcrops of coarse-grained deeply weathered 

metagabbro displayed oikocrysts of amphibole up to 3 cm in diameter. The relationship of 

this distinctive rock type with the more typical equigranular gabbro is unknown.

On weathered surface, the metagabbro is grey black, greenish black and black. 

Between Grayling and Dickenson Lake, greenish black to black outcrops occur and are a 

metapyroxenite phase of the metagabbro. The Grayling Lake metagabbro is melanocratic 

and there is a complete gradation between the melanocratic metagabbro and metapyroxenite.

The texture is medium-grained, equigranular, hypidiomorphic with straight to curved 

grain boundaries.
An estimated mode of the meat gabbro to metapyroxenite is 10 to 7096 amphibole, O 

to 90^0 clinopyroxene and O to 60*#? plagioclase. Trace to minor amounts of epidote, 

magnetite, apatite, biotite, quartz, sericite and chlorite were noted in one or more samples.

The clinopyroxene is a colourless fresh augite which may display minor alteration to 

amphibole along the grain boundaries. Rare twinning was observed and an occasional 

poikilitic grain of apatite and magnetite.
The amphibole is an anhedral mineral which commonly mantles pyroxene. The 

amphibole is a hornblende, pleochroic in brown, which may contain poikilitic grains of 

magnetite and apatite.
Plagioclase (An34 to An54) occurs, as anhedral interlocking grains in the more 

plagioclase-rich rocks. In the more mafic rocks, it is interstitial to the amphibole and 

clinopyroxene. The plagioclase, in some cases, has been altered to sericite.
Minor anhedral to subhedral biotite occurs in several gabbro specimens where it 

occurs in association with amphibole and clinopyroxene. The biotite may poikilitically 

enclose magnetite and apatite and is an alteration of the clinopyroxene and amp1* 'bole.

The oikocrystic gabbro did not display as good oikocrystic texture in thin section as in 

outcrop. The amphibole is present in grains much larger than the other minerals and forms 

the oikocryst. The rock is fresh and displayed a medium- to coarse-grained, inequigranular- 

seriate, hypidiomorphic with straight to curved grain boundaries texture.
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The mode of the oikocrystic gabbro is estimated as olivine l to 296, magnetite 2 to 
396, 4 to 596 biotite, 5 to 796 amphibole, 30 to 3596 augite an 55 to 6096 plagioclase (An54).

The presence of unaltered olivine in an Archean rock is unusual. This olivine 
displayed narrow rims of clinopyroxene and biotite. The magnetite may display a poorly 
developed skeletal texture and the clinopyroxene displays minor alteration to amphibole. 
Some of larger plagioclase grains were fractured.

The metagabbros and metapyroxenites at Grayling Lake are remarkably fresh for 
Archean rocks. This is interpreted as being a result of being completely enclosed within the 
massive Dickenson Lake Stock which shielded the gabbro from fluids associated with regional 
metamorphism.

INTERMEDIATE TO FELSIC INTRUSIVE ROCKS (MAP UNIT 7)

The intermediate to felsic intrusive rocks consist of two major, relatively homogeneous 
stocks emplaced in the supracrustal rocks and at least one but possibly two minor stocks in 
northwestern Killins Township. The emplacement of the Kabenung Lake and Dickenson 
Lake stocks is thought to have had a major influence on the structures found in the flanking 
supracrustal rocks.

The intermediate to felsic intrusive rocks are relatively homogeneous within each body 
but very widely in composition between individual stocks.

NORTHERN KILLINS TOWNSHIP

In northwestern Killins Township, one and possible two granitic stocks are present. 
The most southern intrusion is clearly a stock-like body since it is completely enclosed within 
rocks of the supracrustal sequence. The more northern granitic mass is separated from the , 
southern stock by a unit of banded amphibolite. The northern granitic mass may be part of 
the external granitic terrane but mapping did not extend north of the township line and thus 
a relationship with the external granitic rocks was not established.

The most southern granitic stock weathers buff to pale pink and is pale pink on fresh 
surface. This stock appears massive, medium-grained, equigranular in the field. Amphibolite 
xenoliths of supracrustal origin are present near the margins of the granitic stock.

In thin section, the rock appears to be medium- to coarse-grained, inequigranular- 
seriate, hypidiomorphic with curved to straight grain boundaries.

The mode is estimated as 10 to 1596 microcline, 60 to 6596 plagioclase, 25 to 3096 
quartz and 4 to 596 amphibole. Trace to minor amounts of clinopyroxene, sphene, apatite,
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epidote, sericite and chlorite were identified. On the basis of optical data, the minor 
quantity of amphibole is a hornblende. The rock is a granodiorite.

The amphibole occurs as elongate, twinned, subhedral to anhedral grains pleochroic in 
green to pale green. Traces of apatite may be poikilitically enclosed and rare sphene may 
be associated with the amphibole.

The microcline occurs as anhedral grains with angular inclusions of plagioclase and 
amphibole. The plagioclase inclusions are altered; and are turbid and saussuritized. The 
microcline is interstitial to the plagioclase.

The plagioclase (An28 to An^a) is present as anhedral to subhedral crystals with 
spotty saussurite alteration, rare concentric zoning and rare bending of albite twin planes. 
The cores of the grains are more altered than rims.

Quartz is present as an anhedral interlocking mosaic interstitial to microcline and 
plagioclase. The quartz and microcline displays a weak segregation into bands.

Extending east from the granodiorite stock towards the Kabenung Lake Stock for 
approximately 1800 m and crossing Hean Lake is an appendage of this stock. Several 
samples were collected along Heart Lake for thin section study. In thin section the 
granodiorite is fine- to medium-grained, inequigranular-seriate, allotriomorphic 
porphyroclastic. The rock texture is also granoblastic with some development of a mortar 
texture. The granodiorite in proximity to Heart Lake displays abundant evidence of 
deformation which is probably related to the Iron Lake Deformation Zone.

The mineralogy of the Heart Lake samples is similar to that described above from less 
deformed granodiorite. Plagioclase (An8 to An30) and the alteration minerals epidote, 
chlorite and carbonate are more abundant than what is found in undefonned granitic rocks 
within the main body of the stock.

North of the more southern granitic stock is a second granitic mass which is 
characterized by pink to red phenocrysts of potassium feldspar up to 3.5 cm in length. Some - 
of the phenocrysts display a weak zoning. The phenocrysts comprise 5 to 20% of the rock 
and small amphibolide xenoliths up to several centimetres are widely scattered throughout 
the outcrops. Narrower aplite stringers were observed cutting the granitic rock.

In thin section, the rock displays a medium-grained, inequigranular porphyritic, 
allotriomorphic texture. The rock is weakly granoblastic elongate.

A mode of 25 to ZWo quartz, 5 to 10*26 amphibole, 15 to 2Q9b microcline and 50 to 
6096 plagioclase was estimated from one thin section. Minor quantities of sphene, chlorite 
and epidote were noted.

The quartz is an anhedral interlocking mosaic with wavy extinction.
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Amphibole is present as a hornblende interstitial to quartz and plagioclase.
The plagioclase (An2 to An4) occurs as anhedral to subhedral interlocking grains. 

The cores of the grains are much more heavily saussuritized than the rims. There are 
occasional weakly bent albite twin planes.

Microcline is present as fresh, anhedral, irregular-shaped grains with angular inclusions 
of saussuritized plagioclase. The microcline is interstitial to the plagioclase.

The sphene is present as relatively large wedge-shaped crystals.
The rock is a porphyritic granodiorite.

KABENUNG LAKE STOCK

The Kabenung Lake Stock is approximately 6.0 km in diameter and a prominent 
geological and topographical feature of the map area. Rocks of this stock underlie the 
prominent Kabenung Hill in east central Killins Township.

The Kabenung Lake Stock is composed of monzonite to quartz monzonite and is 
relatively homogeneous in composition except for the quartz content which may vary 
considerably between outcrops. The rock is characterized by pink to red potassium feldspar 
phenocrysts that may reach 4 to 5 cm in maximum size but more commonly do not exceed 3 
cm. Some phenocrysts may display a well-developed rapikivi texture on the weathered 
outcrop surface. The rapikivi rims are greenish pink in colour and certainly lighter in colour 
than the pink to red potassium feldspar forming the core. The phenocrysts are randomly 
oriented. The stock has been dated by the U-Pb isotopic techniques as 2702  30 Ma (Turek 
et al. 1988). Smith et al. (1987) determined one additional point on the isochron of Turek 
et al.(1988) and obtained a date of 2670   10 Ma. The younger age is more consistent with 
other U-Pb age dates on late granitic stocks (Turek et aL 1982,1984,1988,1990).

Xenoliths and blocks of enclosing supracrustal rocks occur along the margins of the , 
stock and locally this hybrid zone has the appearance of agmatite (Plate 17).

The stock commonly is weathered to a depth that makes sampling for fresh rock 
difficult. The best area for sampling fresh rock is the shore of Crayfish Lake and some of 
the smaller nearby lakes.

In thin section, the rock texture is medium- to coarse-grained, inequigranular-seriate, 
Ir ^idiomorphic with curved to straight grain boundaries. A number of specimens displayed a 
protoclastic texture possibly related to stock emplacement

The mode is estimated as 20 to 30% microcline, 25 to 35% quartz, 2 to 20% 
amphibole and 30 to 5596 plagioclase. Sphene, magnetite and epidote are present in trace 
amounts.
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The microcline is often a string perthite, anhedral, fresh and contains angular 
inclusions of moderately saussuritized plagioclase. Microcline was observed to occupy a 
fracture in plagioclase and rarely may poikilitically enclose a quartz or amphibole grain.

Quartz is anhedral, interstitial to the plagioclase and may display a wavy extinction.
The plagioclase forms subhedral tabular crystals varying from O to H.% anorthite. The 

plagioclase is weakly to moderately saussuritized and may display fracturing and bent albite 
twin planes.

The amphibole is a hornblende of a somewhat prismatic or elongated habit and 
pleochroic in pale green to brownish green.

In thin section, the quartz content is much less variable than that estimated in some 
of the outcrops. Monzonite is probably uncommon and the stock is best classified as an 
amphibole-quartz monzonite.

DICKENSON LAKE STOCK

The Dickenson Lake Stock is generally a relatively homogeneous grey syenite but does 
display somewhat greater textural variation than the Kabemmg Lake Stock. The stock has 
been dated by U-Pb isotopic techniques as 2673  8 Ma (Turek et al. 1990).

The dominant lithology is a medium- to coarse-grained, equigranular syenite. 
Enclosed within this stock is a large block of medium- to coarse-grained metagabbro 
enveloped within a screen of melanocratic syenite (Plate 18). Within part of this 
melanocratic syenite several outcrops display a distinctive spotted pattern (Plate 19). The 
melanocratic syenite is spatially associated with the large metagabbro mass central to the 
stock and may represent the local development of a hybrid melanocratic syenite phase.

Locally, distinctive mafic segregation bands were observed in outcrop along the shore 
of Dickerson Lake but they are relatively uncommon throughout the stock (Plate 20).

Small coarse-grained quartz feldspar pegmatites are present (Plate 21). These 
pegmatites display both gradational and sharp contacts with the enclosing syenite, however, 
most display gradational contacts. These are interpreted as late stage segregation pegmatites. 
Excellent graphic texture is displayed in some of the dikes.

The west contact of the stock with the supracrustal rocks is sharp and the locus of 
shearing and faultinp The supracrustal rocks display a strong schistosity and the stock 
displays brecciation, hematization and epidotization. This altered and brecciated syenite is 
best developed on Grayling Lake. A faulted or offset portion of the syenite stock was not 
located and therefore the fault may be a pre-intrusion fault that controlled emplacement and 
then became reactivated. Rare dark fine-grained mafic syenite dikes are present within the
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syenite rocks and may display a preference to the proximity of the metagabbro block within 
the syenite stock.

In the general area of Alabama Lake, several outcrops contain visible quartz but the 
stock is generally not oversaturated in silica. One outcrop on Alabama Lake displayed an 
extensive mixing of syenite and mafic minerals. This outcrop of mixed rock is well within 
the stock and its petrological interpretation is uncertain.

Rare fine-grained granitic aplite dikes, syenite, quartz syenite and granitic pegmatite 
intrude the hornfelsed rocks enclosing the stock along the east flank. Xenoliths of 
supracrustal rocks and porphyritic syenite occur within the coarse-grained syenite phase (Plate 
22,23) and are likely derived from the supracrustal rocks enclosing the stock. The 
porphyritic syenite xenoliths are likely a dismembered early-formed phase of the intrusion 
which is not now represented at the present level of exposure.

Diabase dikes sharply crosscut the syenite of the Dickenson Lake Stock (Plate 24) but 
occur in fewer numbers and in narrower widths than those found cutting the Kabenung Lake 
Stock.

On the weathered surface the feldspars within the syenite weather mottled buff and 
grey suggesting a two feldspar syenite. This could not be confirmed in thin section and the 
colouring may be due to variation in the degree of saussuritization. The grey colour is more 
typical of the larger feldspar grains and the buff colour is more typical of the finer grained 
feldspar.

The syenite weathers a grey to grey white with more melanocratic phases being dark 
grey, On fresh surface, the rock is light pinkish grey.

In thin section, the syenite is medium- to coarse-grained, inequigranular-seriate, 
allotriomorphic to hypidiomorphic with curved to lobate grain boundaries.

The mode is 65 to 9096 microcline perthite, O to 1596 plagioclase, O to 1096 biotite 
and O to 1596 amphibole. Trace to minor amounts of apatite, quartz, magnetite, epidote, 
chlorite and clinopyroxene were observed in one or more syenite samples.

The microcline is anhedral in form, interlocking and displays a good stringy perthite 
texture. The microcline perthite may enclose angular fragments of saussuritized plagioclase. 
Tiny poikilitic inclusions of magnetite, apatite and biotite were noted in some grains and a 
myrmekitic texture of possible potassium feldspar and albite plagioclase was observed. The 
myrmekite occurs along microcline perlite grain boundaries. In one thin section, the 
presence of coarse and fine-grained perthite suggests the possibility of two ages of perthite 
feldspar.

Plagioclase (An8 to Anl4) is anhedral to subhedral and weakly saussuritized. The 
plagioclase is rarely mantled with nonperthitic potassium feldspar.
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The biotite is present as anhedral to subhedral grains pleochroic in brown. Biotite 

alteration of amphibole was observed. Amphibole in the syenite is pleochroic in brown and 

green and hornblende in composition. Amphibole may contain poikilitic apatite, magnetite 

and turbid relicts of clinopyroxene.
On the basis of thin section study, the dominant syenite rock is a biotite hornblende 

syenite.
The rare quartz-bearing phases of the Dickenson Lake Stock contain 5 to 2096 quartz 

as anhedral interstitial grains. The remaining mineralogy is identical to that of the quartz 

free-syenite.
The mafic syenite displays a fine- to medium-grained, equigranular, allotriomorphic to 

hypidiomorphic texture with straight to curved grain boundaries. One sample displayed an 

inequigranular-seriate grain size distribution.
The mode is estimated as 20 to 4596 plagioclase, O to 7096 amphibole, O to 2096 

biotite and O to 1596 perthite. One specimen contained 25 to 3096 clinopyroxene rather than 

amphibole.
The plagioclase (Anl4 to An31) occurs as anhedral grains interstitial to amphibole and 

may display some saussuritization.
Amphibole of hornblende composition occurs as subhedral to euhedral prismatic grains 

pleochroic in varying shades of brown. Tiny grains of apatite and magnetite may be enclosed 

in the amphibole.
Biotite is anhedral to subhedral in form and may enclose grains of amphibole. The 

biotite was closely associated with clinopyroxene in the clinopyroxene bearing sample and a 

bending and kinking of (001) cleavage was noted. The biotite associated with the 

clinopyroxene was altering to chlorite.

The clinopyroxene was turbid and displayed alteration to amphibole and biotite. The 

altered clinopyroxene may poikilitically enclose apatite and magnetite occurs along cleavages.

The melanocratic syenite is tentatively interpreted as a hybrid phase of the normal 

syenite.
A thin section of a granitic aplite cutting the thermal aureole of the stock displays a 

fine- to medium-grained equigranular allotriomorphic texture with straight to curved grain 

boundaries.
The mode of the aplite is estimated as 30 to 359fc qvTtz, 3096 microcline, 3096 

plagioclase (An4) and 1096 biotite.
The quartz is present as anhedral grains interlocked with microcline which may 

enclose small poikilitic grains of plagioclase.
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The plagioclase is generally anhedral with moderate to strong saussuritization and a 
weak concentric zoning may be present on some grains. The cores of the plagioclase grains 
are more altered than the rim.

Biotite is present as anhedral brown grains throughout the rock.
A thin section of a fine-grained mafic syenite dike indicated a fine- to medium- 

grained, equigranular, hypidiomorphic with curved to straight grain boundaries texture.
The mode is estimated at IWo amphibole and 309& microcline perthite. Traces of 

apatite and magnetite are present
The amphibole is a hornblende of subhedral form and brown pleochroism.
The perthite is interstitial to amphibole, fresh and displays a very fine stringy perthite 

texture.

MISCELLANEOUS FELSIC INTRUSIVE ROCKS

Several minor felsic intrusions were encountered in a number of areas during routine 
mapping. In the centre of the Morse Mountain Anticline a small intrusion of quartz feldspar 
porphyry up to 60 m wide was encountered. The rock displayed fine quartz phenocrysts up 
to 4 mm in diameter in quantities up to 1596 along with 20 to 3096 feldspar phenocrysts up 
to 4 mm in size.

In thin section, the texture is fine- to medium-grained, inequigranular-porphyritic to 
seriate granoblastic with weakly developed mortar texture. The mode is estimated as 1096 
percrystalline quartz phenocrysts, 1096 highly saussuritized plagioclase, 5 to 1096 chlorite, 10 
to 1596 carbonate and a granoblastic matrix of quartz and untwinned plagioclase.

Also in the centre of the Morse Mountain Anticline is a small trondhjemite intrusion 
approximately 90 m across. This intrusion weathers buff to white and is fine- to medium- 
grained in texture.

In thin section, the trondhjemite displays a fine-grained, inequigranular-seriate, mortar 
texture. The mode is estimated as 3096 quartz and 50 to 6096 plagioclase (Ang). 
Amphibole, carbonate, chlorite, sericite and leucoxene compose the remaining accessory and 
alteration minerals.

This small intrusion displayed considerable alteration and deformation in thin section, 
perhaps as a result of deformation forming the Morse Mountain Anticline.

A similar small trondhjemite intrusion approximately 90 m wide occurs on the west 
side of small unnamed lake below the Jimmy Kash Lake Iron Range east of the logging 
access road in the centre of Killins Township.
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Of the minor intrusions the one lying between Syenite and Grayling Lakes appears to 
be the largest. Mapping suggests the presence of a fine- to medium-grained granitic mass 
3000 by 450 m. Two samples were examined in thin section. A sample west of Grayling 
Lake can be classified as granodiorite and a sample from Syenite Lake appears transitional 
between quartz syenite and granodiorite. Rocks mapped as syenite in this area will likely be 
found to contain quartz upon thin section study.

In thin section the rock displays, a medium-grained, equigranular, hypidiomorphic with 
straight to curved grain boundaries texture.

The mode is estimated as 15 to 35 96 quartz, 10 to 25 96 microcline and 40 to 65 96 
plagioclase. Minor to trace amounts of sphene, epidote, carbonate, magnetite, chlorite, 
amphibole and sericite are present.

The quartz is present as anhedral interstitial grains which may display wavy extinction.
The plagioclase (An4 to Ang) occurs as anhedral to subhedral moderately saussuritized 

grains.
Anhedral microcline is fresh and interstitial to the plagioclase. The microcline may 

enclose angular to subhedral inclusions of moderately saussuritized plagioclase.
Amphibole occurred in quantities estimated at approximately 596. The mineral occurs 

as subhedral to euhedral grains with green to pale green pleochroism. Minor quantities of 
epidote are associated with the amphibole.

The composition of this minor intrusion between Syenite and Grayling lakes appears 
similar to the Kabenung Lake Stock and the author considers this intrusion as a satellite 
intrusion to the Kabenung Lake Stock.

A small unusual appearing intrusion occurs as an elongated mass 450 by 90 m on the 
north shore of McConnick Lake. The rock weathers pink to pinkish grey and contains 
numerous angular to subangular inclusions of biotite and biotite-amphibole. The source of 
these xenoliths is unknown. The xenoliths were medium- to coarse-grained and weather black.

In thin section, the rock is medium-grained, equigranular, hypidiomorphic protoclastic.
The mode is estimated as 1596 biotite, 1596 amphibole and 7096 plagioclase. Trace 

amounts of carbonate are present.
Anhedral to subhedral biotite forms tabular grains which may display bent (001) 

cleavage. The biotite is intergrown with amphibole and the biotite imparts a schistosity to 
the rock.

Amphibole occurs as subhedral pleochroic green grains which may poikilitically enclose 
biotite. The amphibole is a hornblende.

Plagioclase (Ang) forms fresh subhedral interlocking grains. The plagioclase often 
displays bent albite twin planes.
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The unusual dike rock at the north end of McCormick Lake is tentatively mapped as 
a syenite. The dike may be coeval with the Dickenson Lake Stock but there are 
mineralogical differences such as microcline perthite being the dominate feldspar within the 
Dickenson Lake Stock and sodic plagioclase within the McCormick Lake intrusion.

Along a logging road east of Princess Lake, a fine-grained pale pink, porphyritic 
granodiorite dike is present measuring 300 by 60 m in maximum size. This dike contains up 
to \5tyo concentrically zoned euhedral feldspars and numerous clasts of subrounded to 
subangular biotite. One isolated single xenocrystic grain of biotite l cm in diameter was 
noted.

This small dike was not thin sectioned.

DIABASE DIKES (MAP UNIT 12)

The Wawa area is noted for the abundance of diabase dikes and the Kabenung Lake 
area is no different The area to the east of the map area contains diabase dikes of a 
dominant if not almost exclusive northwest trend. The Kabenung Lake area contains dikes 
of both (330 to 3400) and (020 to 0350) trends which appear to be approximately equal in 
size and distribution. Crosscutting relations between the northwest and northeast trends were 
not observed and the dikes are considered to be a conjugate set In the adjoining area to 
the west, Reilly (1991) reported dike trends of 025 and 3400.

The diabase dikes display consistent strike and represent emplacement within brittle 
fractures after folding of the supracrustal rocks. The relatively straight linear pattern of the 
dikes indicate little post emplacement deformation. The dikes follow shear zones or faults 
and are important in outlining fracture and fault patterns.

Mapping indicates that the dikes may vary widely in width over short strike lengths 
and dikes containing^ abundant plagioclase phenocrysts may grade along strike into phenocryst 
free dikes.

In more than one outcrop, evidence has been observed, by the fracture pattern and 
the presence of internal chilled contacts, of more than one intrusion of diabase magma into a 
single fracture or fault plane.

In areas of major faults, it is typical that the main fault zone will be diabase-filled 
with a major dike and that numerous narrower diabase dikes will closely subparallel the 
major dike and possibly occupies minor parallel faults.

In other areas around Wawa, the diabase dikes were considered Proterozoic in age 
(Sage 1987a, 1987b, 1987c). While alteration of the diabase dikes was widespread it varied 
widely between and within dikes. The dikes were considered none-the-less to be Proterozoic

*
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in age perhaps consanguineous with Keweenawan volcanism. Within the present map area 
the diabase dikes in the Wawa area are often extensively altered and display pervasive 
development of chlorite, epidote and quartz stringers. The dikes can be referred to as 
"green diabase". The author now suspects that the vast majority of the diabase dikes are 
really Archean in age. Due to alteration, the dikes are often difficult to subdivide from 
Archean massive flows and mafic intrusions. Recently, Vandal and Symons (1990) studied 
diabase dikes using paleomagnetic techniques east and south of Wawa. The dikes are 
Matachewan; of late Archean or early Proterozoic age.

The diabase dikes weather green, greenish black and black and are commonly green 
to dark green on fresh surface.

In thin section the rocks display a medium-grained hypidiomorphic texture with 
straight to curved grain boundaries. A subophitic texture is present in a number of samples.

The mode is plagioclase 25 to 4096, clinopyroxene 50 to 65% and trace to 1096 
quartz. Epidote, sericite, apatite, chlorite, biotite and amphibole are present as minor 
phases.

The clinopyroxene is augite, of anhedral to subhedral form. Some grains are elongate, 
most are interstitial to plagioclase. The clinopyroxene is commonly turbid and fresh 
pyroxene is uncommon. Alteration to chlorite and epidote is common and biotite alteration 
is rare.

Plagioclase (An5Q to Anfg) occurs as subhedral elongate crystals varying from totally 
to moderately saussuritized. The plagioclase-pyroxene relations display a poorly developed 
subophitic texture.

Quartz may occur as tiny intergranular grains or as fine-grained intergranular patches 

of granophyre.
The diabase dikes are quartz diabase.

One prominent northeast trending diabase dike is interpreted to be Proterozoic. This 

dike occurs in Lalibert Township and can be traced from Kapimchigama to Wasp Lake and 

!s a prominent linear aeromagnetic anomaly on aeromagnetic maps (OGS 1988). The dike 
contains sufficient magnetite to locally affect compass bearings. The dike averages 100 m in 
width but locally appears to pinch out such as in the area north of Maguire Lake. A K-AT 
isotopic age of 1120 Ma is reported on an olivine diabase dike at this approximate location
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by Leech et al. (1963) which establishes its Proterozoic age and supports a possible 
relationship to Keweenawan magmatism.

The dike is medium- to coarse-grained, subophitic, massive and weathers grey to black. 
The fresh surface is grey to black.

In thin section, the dike contains 5 to 159& olivine, 30 to 45% clinopyroxene and 45 tp 
6Q*fa plagioclase. Biotite, magnetite and apatite are minor phases. Magnetite forms 5*fa or 
more of the rock as anhedral to subhedral disseminated grains and apatite forms up to 196 
of the rock as euhedral prismatic grains.

The clinopyroxene is augite, fresh in appearance, anhedral and interstitial to 
plagioclase. The clinopyroxene may enclose olivine, magnetite and plagioclase.

Plagioclase (An45 to An5i) forms fresh subhedral tabular grains.
Olivine is present as subhedral rounded fresh grains. The olivine is closely associated 

with magnetite and an incipient brown alteration occurs along grain boundaries and fractures.
The dike is an olivine diabase of picrite composition.

PHANEROZOIC
CENOZOIC
PLEISTOCENE AND RECENT DEPOSITS

The Kabenung Lake area is covered with a thin veneer of glacial drift and sand 
Scattered minor stream and lake deposits of sand and gravel may be encountered. Striae on 
outcrops of bedrock indicate ice movement towards the southwest at 200 to 2200.

The glacial deposits are covered by recent organic deposits of swamp or forest origin.
Immediately west of Killins Township extensive deposits of sand are present These 

are likely of glacial lacustrine origin. Gartner and McQuay (1979a, 1979b) have prepared a 
regional interpretation of the surficial geology for the area engineering purposes at a scale of 
1:100 000 using air photographs.

METAMORPHISM

The Kabenung Lake area displays a greenschist and amphibolite grade of regional 
metamorphism. T^e distribution of these facies is telescoped, typical to that found in 
greenstone belts (Ayres 1979). The margins of the greenstone belt are amphibolite grade 
and the core of the belt is greenschist. The transition between the two facies is subtle and 
no precise line of demarcation can be drawn. Ayres (1979) attributes the amphibolite facies 
rocks of the margins of the greenstone belt to be products of thermal contact metamorphism
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and this is consistent with relatively young U-Pb isotopic ages reported by Turek et al. (1984) 
from the external granitic rocks. The author concurs with Ayres (1979) interpretation that 
this amphibolite grade metamorphism is a product of thermal contact metamorphism. The 

amphibolite envelope to the lower grade core rocks is from l to 2 km in width.
The low grade rocks of the central portion of the supracrustal belt consist of a typical 

low grade mineral assemblage. These minerals consist of chlorite, sericite, quartz, sodic 
plagioclase, carbonate, epidote and opaques. Primary volcanic and sedimentological 
structures may be well preserved in these low grade rocks even though intensely deformed.

The granitic stocks intruding the supracrustal rocks display a well-developed aureole of 

thermal contact metamorphism.
The east margin of the Dickenson Lake Stock displays a well-developed aureole 

approximately l km in width and garnet in interflow tuff horizons, suggests thermal effects 

may have extended 3 km from the contact This thermal aureole displays swirled banding 
suggesting ductile deformation and fractured to brecciated areas filled with granitic aplite and 
pegmatite suggesting more brittle deformation. As the contact of the stock and supracrustal
rocks is approached, the banding becomes more convoluted and primary structures becomet
obliterated. The various dikes of granitic to syenitic composition are restricted to the rocks of 

the thermal aureole and rapidly decrease in number and size moving away from the contact 
Thin sections prepared from metasedimentary rock samples collected near Princess Lake are 

within the thermal aureole and indicate a hornblende hornfels facies of contact 
metamorphism (Winkler 1967). These metasedimentary rocks are described in more detail as 
part of the metasedimentary rocks of the Kabenung-Tea Lake area.

The metasedimentary rocks north of Princess Lake and marginal to the Dickenson 

Lake Stock display a fine-grained, equigranular to inequigranular seriate, allotriomorphic, 
granoblastic to granoblastic elongate texture. A relict porphyroclastic texture may be 

recognizable.
The mode is estimated as amphibole 35 to 4596, quartz 25 to 3596, plagioclase 25 to 

35 9fc. Trace amounts of epidote, magnetite, garnet, biotite, carbonate and chlorite were 

noted.
The amphibole occurs as elongated anhedral to subhedral crystals pleochroic in brown 

to yellow brown to yellow green.
Quartz is intergrown with ptej'oclase as an interlocking mosaic. Wavy extinction is 

often present.
Plagioclase is intergrown with quartz as an interlocking mosaic. A preliminary 

composition of An45 was obtained.
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The garnet observed in one specimen was irregular in outline and poikiloblastic. 
Inclusions of quartz, plagioclase and amphibole were observed and possibly epidote.

The presence of amphibole, garnet and the composition of the plagioclase indicates a 
higher metamorphic grade than the samples taken farther east along Highway 17. The 
proximity to the Dickenson Lake Stock indicates a contact metamorphic effect. The thin 
sections indicate a hornblende hornfels facies of contact metamorphism (Winkler 1967).

The west margin of the Dickenson Lake Stock displays a very schistose series of 
supracrustal rocks and a well-developed aureole of contact metamorphism is lacking. The 
pervasive schistosity found in the supracrustal rocks along this contact is a product of 
movement along the Dickenson Lake Fault An offset section of the Dickenson Lake Stock 
could not be found. It is tentatively considered that this fault is pre-intrusive and a thermal 
aureole had at one time developed. Reactivation of the fault and the presence of 
hydrothermal activity along the fault has resulted in retrograde metamorphism of the aureole. 
On Grayling Lake, the syenites along the margin of the stock are fractured and brecciated, 
hematized and epidotized, indicating widespread deformation and hydrothermal activity.

The Kabenung Lake Stock also displays a well-developed thermal aureole of contact 
metamorphism of approximately 0.5 km width. The stock is enclosed within metasedimentary 
rocks which become dark, hard and cherty, upon becoming affected by thermal 
metamorphism. As a consequence of the hard cherty nature of the metasedimentary rocks, 
some have been previously mapped as felsic metavolcanic rocks (Goodwin 1954).

Thin sections prepared from metasedimentary rocks within the thermal aureole of the 
Kabenung Lake Stock indicate a grade of contact metamorphism intermediate between 
hornblende hornfels and albite, epidote hornfels facies of contact metamorphism retrograded 
to greenschist facies in response to regional metamorphism. The thin sectioned rocks are 
described in more detail as part of the metasedimentary rocks of the Paint Lake - Paint 
Creek area.

The thermal aureole of the Dickenson Lake Stock is of higher metamorphic grade 
than that of the Kabenung Lake Stock due to its somewhat greater width and larger grain 
size of the hornfels. This reflects either magmatic emplacement temperatures or a deeper 
level of structural exposure for the Dickenson Lake Stock. The former would appear most 
likely since rocks outside the contact aureole are of regional greenschist grade. Winkler 
(1967, p.72) suggested that the hornblende hornfels facr~ would represent temperatures of 
approximately 520 + 200C at 500 bars pressure. Turner 1987, p.257 suggested that at similar 
pressures the hornblende hornfels facies can be developed by temperatures between 
approximately 400 and 6000C.
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PETROLOGY

Sampling for the purpose of lithogeochemistry was more restricted than in previous 
map areas (Sage 1987a, 19875,1987c). The complex structure and difficult access inhibited 
sampling since it is desirable to have some stratigraphic control on the lithogeochemical 
traverses before sampling. At the conclusion of mapping a lithogeochemical traverse was 
completed within intermediate to mafic metavolcanic rocks along a north-south access road in 
Killins Township and along Highway 17. While these sections give the appearance of being 
conformable it is anticipated that this is a tectonic relationship rather than a primary one. 
Numerous areas of intermediate to felsic metavolcanic rock occur within the map area but 
do not appear amendable to extensive lithogeochemical sampling. As part of a planned 
project synoptic study, lithogeochemical sampling was completed within both the intermediate 
to mafic and intermediate to felsic metavolcanic rock sections exposed along Highway 17. In 
addition, sample suites for both the Kabenung Lake and Dickenson Lake stocks were 
completed as part of the lithogeochemcial-petrological study being undertaken for the 
synoptic project The data for those suites being used for the synoptic study will be presented 
in the synoptic report and the reader should refer to the that report for these data.

Sampling of the intermediate to mafic metavolcanic rocks was restricted to cores of 
pillows and a rock saw was used in obtaining fresh rock. The presence of pillow structures 
removes any doubt as to the outcrop being extrusive. The more limited study of intermediate 
to felsic metavolcanic rocks undertaken for the synoptic study was restricted to quartz- 
feldspar crystal tuffs exposed along Highway 17 and the chemical data may not accurately 
represent Archean intermediate to felsic magma compositions. Samples of the Kabenung lake 
and Dickenson lake stocks were selected for their freshness and absence of xenoliths. Caution 
should be used when applying the chemical data obtained on these stocks since the 
porphyritic nature of the Kabenung Lake Stock suggests emplacement as a crystal-liquid 
mush and this may also apply to the non-porphyritic Dickenson Lake Stock. The intermediate 
to mafic metavolcanic rock chemistry is presented in the appendix of this report.

Intermediate to mafic metavolcanic rocks plot in the tholeiite field on a AFM diagram 
and on a Cation plot they fall into the fields of high-magnesium and high-iron tholeiitic 
basalt (Figures 2 and 3). The chemistry is identical to that found in similar rocks in other 
areas of the Michipicoten greenstone belt (Sage 1987a, 1987b, 1987c). Fig^es 2 and 3 are 
largely based on samples collected along the access road in southern Killins township.

The Kabenung Lake Stock samples fall into the calc-alkalic field on a AFM diagram 
and dominantly within the rhyolite field on a cation plot (Figures 4 and 5). The reader
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should refer to the following synoptic report for additional data since the 4 samples 
presented here may not cover the spectrum of compositions encountered.

The Dickenson Lake Stock chemical data plot in the calc-alkalic field on a AFM 
diagram and plot along the boundary between the calc-alkalic and tholeiitic fields on a cation 
plot (Figures 6 and 7). The Dickenson Lake data falls much closer to the tholeiitic field than 
the Kabenung Lake data and thus there is a much greater likelihood that magmas giving rise 
to the Dickenson Lake Stock are rooted in magmas of tholeiitic composition.

The lower silica and higher iron and alumina content of the Dickenson Lake Stock 
with respect to the Kabenung Lake Stock indicates that the Kabenung Lake magmas are 
much more evolved. The higher concentrations of the minor elements of Sr, Ba, Nb and Zr 
in the Dickenson Lake Stock indicates a more alkalic character with respect to the Kabenung 
Lake Stock (see appendix for chemical data).

A group of five Archean diabase dikes were selected for chemical analysis and one 
sample was selected from the olivine diabase dike interpreted to be likely of Proterozoic age. 
These data all plot in the tholeiite field on a AFM diagram and in the area of high-iron and 
high-magnesium basalt on a cation plot (Figures 8 and 9). The chemistry suggests that there 
maybe Archean diabase dikes with olivine diabase chemistry even though in thin section the 
Archean dikes appeared to be quartz diabase. The quartz appeared to be both primary and 
secondary in origin. The dike chemistry is given in the appendix to this report

STRATIGRAPHY

The stratigraphy of the kabenung Lake area is not likely to be as complex as it 
appears, however, the tectonic history of the area prevents the establishment of stratigraphic 
relations. The author and Reilly (1991) suspect that some supracrustal packages are 
tectonically juxtaposed and thus not in their original stratigraphic position with respect to 
each other. This repeated stratigraphy has been folded into regional synclinal and anticlinal 
structures and then modified at least locally by the emplacement of the granitic stocks. This 
complex structural pattern has then been faulted by northwest and northeast striking 
transverse faults. Only detailed structural mapping with concurrent geochronological studies 
have the potential to unravel the stratigraphy.

Two internal granitic stocks have been dated by the U-Pb method (Turek et 
al.1988,1990; Smith et al. 1987) but these intrusions post-date the regional deformational 
events and do not assist in resolving the stratigraphic problems. A program of U-Pb 
isotropic dating of various intermediate to felsic metavolcanic rock assemblages is required 
and a minimum of 5 sites are necessary for a preliminary meaningful assessment. These sites
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would be; the core of the Betty-Syenite Lake Anticline, the core of the Morse Mountain 
Anticline, the intermediate to felsic metavolcanic rocks west of the University river in 
northwestern Killins Township, the intermediate to felsic metavolcanic rocks below the 
Francis Hill - Brotherton Iron Range, and the intermediate to felsic metavolcanic rocks 
below the Jimmy Kash Lake Iron Range. A sixth site within the intermediate to felsic rocks 
above the Elmo Lake Iron Range may help establish stratigraphic repetition. The 
undertaking of such an intensive geochronological study in such a small area is not possible 
in the framework of the present project. The author has suggested in this report to which 
cycle each accumulation of intermediate to felsic metavolcanic rock belongs by comparing the 
distribution of rocks with the much less deformed supracrustal sequence of the immediate 
Wawa area (Sage 1987a) but has avoided trying to relate all accumulations into one idealized 
stratigraphic model

Geochronology would identify which volcanic cycle each package of intermediate to 
felsic metavolcanic rock belongs to and assist in unraveling the stratigraphy. It will also 
provide severe constraints on tectonic models that would be required to explain the present 
distribution of rocks defined by U-Pb isotropic ages. Constraints on tectonic models 
developed in the area would ultimately have application to the evolution and development of 
the Michipicoten greenstone belt.

STRUCTURAL GEOLOGY

The structural geology of the Kabenung Lake Area is complex and represents an early 
period of folding modified by later granitic stock emplacement. This complex pattern of 
folding was followed by to brittle fracture in the late Archean or early Proterozoic, which 
was accompanied by emplacement of a conjugate diabase dike set The folded and faulted 
supracrustal rocks have remained relatively stable since late Archean time.

McGill and Shrady (1986) recognized early thrusting and isoclinal folding in the 
Michipicoten supracrustal rocks and Arias and Helmstaedt (1990) have proposed that a 
regional nappe structure exists along with imbricate thrust faults. The proposed nappe 
structure is represented in rocks exposed in Knicely and Lalibert townships and extends east 
from the project area.

Reilly (1991) working in the area west of the project observed that the regional 
lineations plunge moderately west. Within the project area, most lineations plunge west but a 
large number do not. The variation in lineation attitude is likely due to the presence of the 
large granitic stocks which have influenced the development of later linear trends. Reilly 
(1991) observed folding to be coaxial with a stretching lineation and that high strain zones
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were strata parallel. The well-developed schistosity is parallel to lithologic trends or at a very 
low angle to lithologic trends within the project area and to the west In the area to the 
west, Reilly (1991) interpreted his observations as suggesting that two differing terranes were 
juxtaposed in the area of the axis of the Kabenung Lake syncline. This interpretation is as 
valid as interpreted a synclinal fold axis. The structural model proposed by Reilly(1991) 
based on his observations is one of a single protracted stress regime in which progressive 
transpression involved north-south compression and dextral shear.

The margins of the supracrustal belt is the site of pervasive intrusion and diking by 
the external granitic rocks (Plate 13). Textures within the granitic rocks along the zone of 
contact indicate deformation has locally been extensive. The contact zone is, therefore, one 
of intrusion overprinted by deformation.

The Kabenung Lake and McCormick Lake synclines occur in rocks of different 
lithology and perhaps age. These two synclinal folds are considered to be independent and 
not correlatable even though both occur near the southern limit of the supracrustal 
assemblage.

Transverse faults are numerous in the Kabenung Lake area. These faults are 
normally left lateral in nature and display a northwest strike. Northeast trending faults are 
present but the amount of offset is difficult to establish. The large, fresh, northeast striking 
Proterozoic olivine diabase in Lalibert Township may occupy a northeast trending fault but 
offset could not be established.

Moving west from Lake Superior to the Kapuskasing Structural Zone, Percival and 
Card (1983) have proposed that one is looking at an oblique cross section of approximately 
20 km of Archean crust. The author concurs with this interpretation. As a consequence, 
one would interpret the prominent northwest trending faults as likely having their east side 
up relative to the west. Moving west to east one would therefore see ever increasing, deeper 
structural levels.

The northwest striking transverse faults also display greater left lateral offset on their 
southern end than their northern end. This diminishing amount of offset from south to north 
has been previously recognized by Sage (1987a) and Goodwin (1962, p.566).

FOLDING

Folding is expected to be common throughout the Kabenung Lake Area but lack of 
facing data and geophysical markers inhibits identification of some of this folding. At least 
three major regional folds have been delineated and two minor folds outlined by iron 
formation units. Other folds are speculative. At the south end of Kapimichigama Lake, a
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tight Z-shaped fold may exist with a middle, north facing limb, largely obliterated by 
shearing. The metasedimentary rocks at the north end of Kapimichigama face south and 
those east of Maquire Lake face south. A number of outcrops at the south end of the 
metasedimentary rock package on Kapimichigama Lake face north. These north facing 
metasedimentary rocks are interpreted as a sheared fold limb that once joined the south 
facing metasedimentary rocks on Maguire Lake to those at the north end of Kapimichigama 
Lake.

MORSE MOUNTAIN ANTICLINE

A minor fold occurs in west central Killins Township. This fold structure is outlined 
by the Morse Mountain Iron Range which can be delineated by geophysical data (OGS 1988) 
and by outcrop patterns.

By comparison to the Wawa area, where intermediate to felsic metavolcanic rocks 
always occur at the stratigraphic base of the iron formation (Sage 1987a), the Morse 
Mountain fold is an anticline since stratigraphically older intermediate to felsic metavolcanic 
rocks occupy the core of the fold. The Morse Mountain fold axis extends west from the west 
end of Paint Lake to Hean Lake where it is cut off by the eastern extension of the Iron 
Lake Deformation Zone along Heart Lake and can not be traced further to the west.

The Morse Mountain Anticline may be the result of tectonics associated with the 
emplacement of the Kabenung Lake Stock.

BETTY-SYENITE LAKE ANTICLINE

The Betty-Syenite Lake fold lies between the east shore of Kabenung Lake and 
Grayling Lake in Knicely Township. The fold is outlined by geophysical data (OGS 1988) , 
and outcrop distribution.

By comparing the lithologic distribution with that of less deformed areas near Wawa 
(Sage 1987a) the fold is interpreted to be an anticline. In the Wawa area the intermediate 
to felsic metavolcanic rocks always occur at the stratigraphic base of the iron formation.

The axis of this fold strikes approximately east-west between Kabenung and Grayling 
Lakes. This fc 1 J , as with the Morse Mountain Anticline,is probably related to stock 
emplacement, in this case, the Kabenung Lake and Dickenson Lake stocks.

CENTRE ANTICLINE
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The regional Centre Anticline (Sage 1987b) extends from Leclaire Township into 
Lalibert Township. The position of the fold axis is uncertain, but lies north of the south- 
facing metasedimentary rock band that strikes northwest across Lalibert Township. Facing 
directions were determined dominantly by grain gradation within the metasedimentary rocks 
and pillow shapes in the metavolcanic rocks.

KABENUNG LAKE SYNCLINE

A regional fold occurs in the southern half of Killins Township. This fold is a 
syncline whose axis lies within metavolcanic rocks and metasedimentary rocks southeast of 
Paint Lake. The fold could not be traced east into Knicely Township but it can be extended 
west towards Iron Lake (from the west boundary of Killins Township). The syncline is 
defined by a north-facing volcanic section in southern Killins Township and a south-facing 
metavolcanic and metasedimentary section in central Killins Township. This fold is called 
the North Range Syncline by Goodwin (1962, p.564,1963). The position of the axis of this 
fold has been slightly modified by the author with respect to its position as defined by 
Goodwin (1962).

The proposed Kabenung Lake Syncline axis occurs along the zone proposed by Reilly 
(1991) as where two differing terranes have been technically juxtaposed. This is a valid 
alternative interpretation discussed in more detail by Reilly (1991) even though a fold is 
preferred by the author. The area is one of complex folding and faulting and stratigraphic 
relations may not be what they appear. The intermediate to felsic metavolcanic rocks near 
the Francis Hill-Brotherton Iron Range occur on the south side suggesting a north facing 
stratigraphy. Likewise, the Jimmy Kash Lake Iron Range faces north based on pillow shapes 
within the intermediate to mafic metavolcanic rocks below the intermediate to felsic 
metavolcanic rocks. If both of these iron ranges face north, the relationship between them is, 
much more complex than simple folding and a period of early thrust faulting may have taken 
place. Additional study is required to determine the relative importance of both folding and 
faulting along this zone.

MCCORMICK LAKE SYNCLINE

A regional synclinal axis occurs within the intermediate to felsic metavolcanic rocks 
that strike northwest across the southern half of Lalibert Township. The fold is defined by 
pillow shapes in a south-facing section exposed along Highway 17 and a north-facing section 
in southwestern Lalibert Township. The position of the fold axis is not precisely known due
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to the lack effacing data within the intermediate to felsic metavolcanic rocks occupying the 
core of the fold. This fold is terminated in the west by the Dickenson Lake Stock and 
extends southwest outside the map area.

FAULTING
STRIKE SLIP FAULTING

Strike-slip faulting is thought to be common in the Kabenung Lake area. Because it 
is parallel to lithologic trends, offset is impossible to determine even though in some 
instances it is likely to be of several kilometres magnitude. The present outlined fold pattern 
could not have been developed without considerable movement along lithologic contacts.

The quartz veined carbonated shear zone in south central Killins Township which 
hosts anomalous gold may be a zone of strike-slip faulting along or close to the axis of the 
Kabenung Lake Syncline. The strike length of this structure is unknown.

A strike-slip fault is most likely located along Perry Bay in East Kabenung Lake and 
extends east to at least White Waterlily Lake where it may be faulted northward to Elmo 
Lake. The rocks within the Betty-Syenite Lake Anticline, centred on Syenite Lake, likely 
face north while the metasedimentary rocks to the north clearly face south on the basis of 
primary sedimentary structures. The juxtaposed rock units are interpreted to be in fault 
contact and not the product of folding. This interpretation is based on a penetrative zone of 
schistosities within the rocks and analogy with better preserved stratigraphic sections near 
Wawa (Sage 1987a).

East of Elmo Lake, a section of intermediate to felsic metavolcanic rocks occur north 
of the Elmo Lake Iron Range and appears to be out of sequence to lithologic distributions 
established in less deformed areas (Sage 1987a). Geophysical data (OGS 1988) indicate a 
relatively undeformed continuous iron formation. This implies that a possible repetition of , 
stratigraphy in this area is the result of lithologic stacking by thrusting.

Another possible strike-slip fault occurs south of Betty Lake. Crumpled and folded 
north striking iron formation at the western end of Betty Lake appears to be abut east 
trending rocks to south. A fault of perhaps major displacement likely occurs in this area but 
its position is unknown. The fault would be parallel to lithologic trends to south and 
transverse to lithologic trends to the north.

In northwestern Lalibert Township, the Brant Lake Iron Range consists of at least 5 
bands of iron formation while the same iron range east of Highway 17 consists of two bands. 
There is a lack of facing data in this area so folding cannot be completely discounted to 
explain this repetition. The author, however, tentatively proposes stacking by thrusting of
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the lithologic package rather than folding to account for this lithologic repetition. 
Geophysical data does not unambiguously clearly outline a fold in this iron range (OGS 
1988).

The Paint Lake - Sage Lake series of lakes along the south flank of the Kabenung 
Lake Stock are linear and rocks with a penetrative zone of schistosity occur along the lake 
shore. These lakes display strong bed rock control on their shape which may reflect one or 
more shear zones. This shearing may have been prestock, developed in early regional 
folding, but it undoubtedly was active at the time of emplacement of the Kabenung Lake 
Stock since it now bends around the southern flank of the stock. To the west, this shear 
zone would be located along Paint Creek and join with the Iron Lake Deformation Zone in 
proximity of the University river. The east striking Paint Lake-Sage Lake zone of shearing is 
likely one branch of the Iron Lake Deformation Zone, the other branch strikes northeast 
along Heart Lake. To the east, this shear zone may join with the fault-shear zone postulated 
to exist just south of Betty Lake.

IRON LAKE DEFORMATION ZONE
*

A zone of intense deformation was identified in Keating Township (B. Reilly, Ontario 
Geological Survey, personal communication, 1988). This zone of deformation was traced 
eastward into Killins Township and lies parallel to lithologic trends. In Killins Township, this 
zone of deformation occurs dominantly within intermediate to felsic metavolcanic rocks below 
a laminated to thin bedded cherty iron formation. The zone is characterized by fissile rocks 
with a phyllitic sheen. The fissile rocks locally display sharp chevron folds which may 
represent a second period of deformation.

Deformation is usually so intense that the original lithologies are difficult if not 
impossible to determine. The zone of deformation is a minimum of 100 m wide.

To the east, the Iron Lake Deformation Zone swings northeast along Hean Lake and 
cataclastic textures are commonly visible on the weathered outcrop surface and in thin 
sections of samples collected along the lake shore. Along Heart Lake, the Iron Lake 
Deformation Zone exhibits both parallel and transverse relationships with lithologic trends. 
East shearing along Paint Lake-Sage Lake may join with the Iron Lake Deformation Zone 
southwest of Heart Lake. This shearing is commonly parallel to litholor ? : trends.

The copper showings in the Heart Lake area appear to lie within this zone of 
deformation or deformation zones subparallel to the main zone and occur in the (ILDZ) 
Heart Lake branch rather than the Paint Lake.
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TRANSVERSE FAULTING

The area is cut by numerous northwest striking transverse faults with left-lateral offset. 
The stratigraphic offset across the faults diminishes from south to north suggesting 
differential movement along the fault plane. These northwest striking faults are commonly 
occupied by one or more diabase dikes which may cut across the map area in a very straight 
line suggesting little deformation subsequent to faulting. Numerous northeast striking diabase 
dikes are also present and are also likely to occupy fault or shear zones. Stratigraphic offset 
across the northeast trending dikes could not be established.

MILDRED FAULT ZONE

The Mildred Lake Fault was first described in Chabanel Township (Sage 1987a) and 
its northwest extension passes through Lalibert Township. This is a prominent fault with 
3353 m left lateral offset in Chabanel Township (Sage 1987a). In Lalibert Township, the 
Mildred Lake Fault strikes approximately north immediately west of Radford Lake and 
displays numerous northwest trending splays. The main fault as well as the splays are 
diabase filled. Left lateral offset of the metasedimentary-metavolcanic rock contact occurs 
across the main fault and across the northwest striking splays. Cumulative left-lateral offset 
of the metasedimentary-metavolcanic rock contact is approximately 1130 m.

PRINCESS LAKE FAULT

A previously unnamed fault occurs east of Princess Lake and is actually a zone of 
faults presently filled with diabase dikes. The most easterly dike truncates the band of 
northwest striking metasedimentary rocks that crosses Lalibert Township. The 
metasedimentary band could not be located west of this diabase-filled fault, consequently, 
offset could not be determined. The offset is interpreted to be left-lateral consistent with 
left-lateral offset found on other northwest trending faults of the area. The diabase dikes 
within the fault zone display inflection at the contact between the supracrustal rocks and 
syenites of the Dickenson Lake stock in the northwest corner of Lalibert Township. Rather 
than cutting directly across the supracrustal rock - stock contact the dikes are inflected an/1 
follow the contact.

TREMBLAY LAKE FAULT

58



59

A large fault strikes northwest through Back Lake and can be traced southwest 
through a series of linear lakes to the area of Wawa. The southern extension of this fault, 
known as the Tremblay Fault, has been described by Goodwin (1962, p.566) and Massey 
(1985). In the area of Michipicoten Harbour, Massey (1985, p.57) reported left-lateral offset 
along the Tremblay Fault of 3.0 to 3.5 km.

In the area of Back Lake, offset could not be determined and mapping failed to 
positively identify this fault along strike to the northwest where it cuts the Kabenung Lake 
Stock - metasedimentary rock contact.

Goodwin (1984) suggested 300 m of right-lateral offset of the Kabenung Lake Stock - 
metasedimentary rock contact along the channel leading from Crayfish Lake to the University 
River. Mapping failed to confirm displacement of the contact at this location but outcrop is 
relatively poor. If offset exists, it is likely to be left-lateral consistent with regional fault 
patterns.

DICKENSON LAKE FAULT

The west contact of the Dickenson Lake Stock is represented by extensive shearing 
and a topographic lineament .The west contact appears to have been the site of 
considerable deformation and faulting. The supracrustal rocks in contact with the Dickenson 
Lake Stock are schistose and on Grayling Lake hematization and epidotization in response to 
hydrothermal alteration is recognizable. There is an absence of an aureole of thermal 
contact metamorphism along the west side of the Dickenson Lake Stock which is well- 
developed along the east side.

A faulted western extension to the Dickenson Lake Stock could not be located and it 
is thus tentatively proposed that a thermal aureole of contact metamorphism once existed 
along the west side before deformation and hydrothermal alteration retrograded the aureole. 
The author interprets the Dickenson Lake Fault to have existed before emplacement of the 
Dickenson Lake Stock and exerted control on the shape of its western contact.

The Dickenson Lake Fault strikes northeast which is a uncommon fault trend since 
most of the faults in the area trend northwest. Offset along this fault could not be 
determined.

SYENITE LAKE FAULT

A northeast striking fault exists along Syenite Lake and is in part diabase filled. The 
linear lake pattern of the Syenite-Betty Lake water system may reflect this fault trend. This
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fault separates the Betty Lake Iron Range from the Elmo Lake Iron Range. Left-lateral 
offset of approximately 600 m is indicated by offset of the iron formation.

GEOPHYSICS

The entire Michipicoten supracrustal belt has been flown using the AERODAT system 
(OGS 1988; Barlow 1988). The electromagnetic and magnetic data provides an invaluable 
data base for correlation purposes. The iron formations are excellent geophysical markers 
which can be readily used to outline fold structures such as the Morse Mountain and Betty- 
Syenite Lake anticlines. Offset of magnetic and electromagnetic trends define faults and 
lithologic offset such as is indicated by displacement along the Syenite Lake Fault between 
the Betty Lake and Elmo Lake iron ranges.

In the Big Marsh Lake area, conductive graphitic horizons can serve as local 
geophysical markers. Geophysics in northern Lalibert Township establishes repetitive iron 
formation units but is not definitive as to establishing the repetition by either folding or 
faulting.

The thick, fresh, olivine diabase dike that strikes northeast across Lalibert Township 
has an intense linear magnetitic pattern. This dike can be traced southwest to the shore of 
Lake Superior (OGS 1988). Most of the larger altered diabase dikes also display linear 
magnetic anomalies but they are not as strong as the northeast trending dike in Lalibert 
Township.

Isomagnetic contours delineate the Kabenung Lake Stock and Dickenson Lake Stocks 
and establish general lithologic trends. The intermediate to mafic Wilder Lake Complex can 
also be broadly delineated using isomagnetic contours.

RECOMMENDATIONS FOR FUTURE STUDY

Additional mapping is needed in southwest Lalibert and southeast Knicely townships 
to better outline lithologic distribution. Mapping within and north of the Betty-Syenite Lake 
Anticline would better define some of the lithologic contacts. Additional mapping in 
northwest and southwest Killins Township is also desirable.

Mapping north to the external granitic rocks, is highly desirable. The metasedimentary 
rocks commonly display well-developed primary structures useful for facing direction, thus 
mapping of the metasedimentary rocks to the external granitic rocks with attention to 
structure, may provide valuable data as to the nature of the external granitic - supracrustal 
rock contact.
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The U-Pb age for the Kabenung Lake Stock needs greater refinement to lower the 
level of error.

The volcanic and structural history of the Kabenung Lake area could be interpreted 
much better if 5 to 6 U-Pb age dates could be obtained on the various intermediate to felsic 
metavolcanic rock accumulations. The external granitic rocks also require limited U-Pb age 
dating studies.

Additional lithogeochemical studies are needed now that regional mapping is complete.
The petrologic significance of the biotite-rich dikes, mafic breccias and inclusion-rich 

lamprophyres that occur between the Magpie Mine site in adjoining Leclaire Township and 
the east contact of the Dickenson Lake Stock require much additional work. These unusual 
rocks may represent an Archean alkalic event.

ECONOMIC GEOLOGY*

The iron formations of the area are silica-rich and contain only minor amounts of 
magnetite, pyrite, siderite, or hematite. Their iron content is too low to be of immediate or 
near future value and prospecting for iron deposits of commercial value appears unwarranted. 
The iron formations, however, where they are commonly folded, faulted and fractured, would 
make a good target for the gold prospector.

Shearing is abundant in the project area but rock alteration and silicification 
associated with shearing, which characterize gold deposits in the Wawa area, appears to be 
best developed in southwestern Knicely Township and in southern Killins Township and 
poorly developed elsewhere. These shear zones occur in all rock units and locally appear to 
follow lithological trends. Shear zones displaying iron carbonate, potassium and sulphur 
metasomatism would be particularly favourable for gold.

PROPERTY DESCRIPTIONS 
KILLINS TOWNSHIP

Except for the Heart Lake copper occurrence, base metal mineralization is largely 
unknown within the map area. The Hean Lake showings occur in a linear pattern within 
sheared ror'-i, as disseminated grains and massive lenses in association with pyrite. The 
shearing may be related to the eastern extension of the Iron Lake Deformation Zone. One 
trenched showing of chalcopyrite was located this season on the southeastern corner of Heart 
Lake.
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A quartz carbonate shear zone found in south central Killins Township 12 m wide and 
310 m long contains erratic geochemically anomalous gold.

Analysis of rocks collected from this shear zone are given in Table 2. 
. Bennett and Thurston (1977, p.53) reported the presence of a 15 cm wide quartz vein 

cutting mafic metavolcanic rocks 30 m north of a small lake just north of Jimmy Kash Lake. 
The vein contained disseminated pyrite and chalcopyrite which is reported to assay 0.15 96 Cu 
and nil gold or silver (Bennett and Thurston 1977, p.53).

This vein was not located during the present survey. The small size and low reported 
values suggests little economic potential.

Webb (1938, p3) reported the presence of gold bearing float returning values of 30.70, 
S 1.70 and S3.15 in gold (gold S35.00 US per ounce) per ton from the northwest corner of 
Jimmy Kash Lake.

ACME GAS AND OIL LIMITED (1)

In 1966, Acme and Gas and Oil Limited completed a regional airborne 
electromagnetic and magnetic survey which included Killins Township. This survey covered 
townships owned by the Algoma Central Railway which were under option to Acme Gas and 
Oil Limited. Prospects investigated by Acme Gas and Oil Limited include the Betty Lake 
Iron Range, Francis Hill -Brotherton Iron Range and Heart Lake copper occurrence. Work 
by the company on these prospects will be discussed in the description of each occurrence.

. The company completed geochemical surveys over all the showings on which it 
established grids.

Along Paint Creek and extending west to the township boundary, Acme Gas and Oil 
Limited established its Grid No.9. This grid lies astraddle two linear electromagnetic 
anomalies (OGS 1988) interpreted by the author as graphic-sulphide facies iron formation. ,

The company completed two diamond drill holes to test geophysical anomalies 
numbers 13 and 15 to bedrock totalling 121 m. Hole 14 and 14A were lost in overburden 
and totalled 29 m. Records for these drill holes could not be located (AFRO, Toronto).

AMAX EXPLORATION INCORPORATED (2)

In search of base metals Amax Exploration Incorporated examined the airborne 
geophysical surveys completed by Acme Gas and Oil Limited and drill tested two geophysical 
anomalies.
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DIAMOND DRILL HOLE 989-06-4 (2A)

Diamond drill hole 989-06-4 was completed between the north end of Heart Lake and 
Crayfish Lake. The hole was completed to 327 feet at an angle of 450 penetrating wacke 
metasedimentary rocks (AFRO, Toronto). Disseminated to semi-massive sulphide was 
encountered from 151 to 201.5 feet (AFRO, Toronto). The best reported Au assay was 0.03 
ppm from 163 to 164.5 feet and Pb ranged from 18 to 31 ppm, Zn 70 to 316 ppm and Cu 
54 to 151 ppm (AFRO, Toronto).

DIAMOND DRILL HOLE 989-03-2 (2B)

Diamond drill hole 989-03-2 was completed in southern Killins Township northeast of
Duck Lake (local name). This drill hole was completed to a depth of 297 feet at an angle*
of 450 (AFRO, Toronto). The drill log indicates the drill hole penetrated mafic flows and 
metasedimentary rocks (AFRO, Toronto). On the basis of mapping in the area the author 
has interpreted the metasedimentary rocks as intermediate to felsic metavolcanic rocks. The 
conductive zone occurs between 118 and 190 feet and locally contains up to 2Q^o sulphide 
(AFRO, Toronto). The best reported Au assay is 0.01 ppm from 140 and 150 feet and Ag is 
nil to 0.4 ppm, Zn 21 to 201 ppm, Cu 33 to 377 ppm, Ni 18 to 99 ppm and Co 21 to 63 
ppm (AFRO, Toronto). All samples assayed for Au, Ag, Zn and Cu were not assayed for 
Ni and Co.

FRANCIS HILL-BROTHERTON IRON RANGE (3)

Bell (1905, p328) described the Francis Hill portion of the Francis Hill - Brotherton 
Iron Range. He described the iron formation as consisting of canoe-shaped troughs of 
banded chert, ferruginous chert, granular pyritous chert, oxidized sideritic chert and hematite 
seams that dip vertical or steeply north. The hematite ore bodies were described as surface 
ore bodies with horses of jaspery chert (Bell 1905, p322) consisting of rich compact soft 
hematite, blue-black slate and hydrous hematite-goethite. The largest hematite lense is 
underlain by chloritic schist.

Bell (1905, p.329) reported an assay of 62.*"fc Fe, Q.02% sulphur and Q.02% 
phosphorous.

The Brotherton section of the Francis Hill-Brotherton Iron Range is described by Bell 
(1905, p329) as consisting of canoe shaped troughs of banded gray to rusty weathered chert, 
ferruginous chert, granular pyritous chert and fine-grained blackish chert. Bell (1905, p329)
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reported that the iron formation dips steeply north. This steep dip could not be confirmed 
during the present mapping due to lack of outcrop.

Parsons (1915, p.208) described the Francis Hill portion of the iron range as consisting 
of crumpled, brecciated banded quartz, hematite and siderite of no economic importance.

The Ontario Iron Ore Committee (1924, p.188) and Lindeman and Bolton (1917, p.74) 
condensed the data of Bell (1905) and indicated no economic potential for the Francis Hill - 
Brotherton Iron Range.

Goodwin (1954) suggested that the thick iron formation at Francis Hill was due to 
folding.

The Francis Hill-Brotherton Iron Range was considered to be two iron ranges by 
Bennett and Thurston (1977). Recent geophysical data (OGS 1988) indicates several 
geophysical conductors connect the two areas of iron formation outcrop.

The magnetics outline the Brotherton portion of the iron range but are relatively 
subdued over the thick section of iron formation forming Francis Hill. The author considers 
this to be a continuous iron range with a strike length of approximately 2400 m which may 
pinch and swell along strike. The west end of the iron range east of the crest of Francis 
Hill terminates abruptly. This may be due to necking during deformation or to faulting. 
Goodwin (1954) suggested faulting at the west end of the iron range.

Outcrops of the eastern or Brotherton portion of the iron formation consists of grey 
laminated brecciated chert. The more intense magnetic expression of this portion of the iron 
range is surprising due to the appearance of a low magnetite content in outcrops. 
Unexposed concentrations of magnetite probably exists.

Outcrops of the Frances Hill iron formation consists of grey, laminated, locally 
brecciated sugary chert plus hematite. Local folding is present but it is uncertain as to 
whether it is tectonic or primary. Traces of pyrite are present and Bennett and Thurston 
(1977, p.42) reported the presence of siderite. Bennett and Thurston (1977, p.42) described - 
the iron formation as consisting of an outer core of banded chert, pyrite and siderite and a 
core of brecciated chert and hematite.

Two steeply north-dipping faults trending N750E and N360W cut the iron formation 
and adjacent to these faults the iron formation is brecciated and filled with secondary 
hematite (Bennett and Thurston, 1977, p.42). The hematite occurs in four seams from 15 to 
30 m long and 1.5 to 3 m wide (Bennett and Thurston 1977, p.42). T 2 hematite occurs 
both as a hard massive, red type and as a soft yellow ore with quartz impurities (Bennett 
and Thurston, 1977, p.42).

Bennett and Thurston (1977, p.42) reported the Brotherton portion of the iron range 
to be 1400 m long and 110 to 140 m thick. Bennett and Thurston (1977, p.42) reported the
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presence of siderite, limonite and siliceous hematite which could not be confirmed by this 
field party.

The Frances Hill portion of the iron range is described by Bennett and Thurston 
(1977, p.42) as being 400 m long, 275 m wide with a height above the surrounding terrain of 
45m.

Mapping has disclosed intermediate to felsic metavolcanic rocks along the south side 
of the Brotherton portion of the Francis Hill - Brotherton Iron Range. These metavolcanic 
rocks consist of quartz-feldspar crystal tuff and lapilli tuff. North of the iron range an 
extensive development of Dore-type metasedimentary rock is present, separated from the iron 
formation by a thin unit of intermediate to mafic metavolcanic rocks. The positioning of 
intermediate to felsic metavolcanic rocks at the stratigraphic base of an iron formation has 
been well established in less deformed rocks near Wawa (Sage 1987a). On the basis of rock 
distribution, the author tentatively interprets the Francis Hill - Brotherton Iron Range as 
facing north capping cycle two (formerly cycle one, Sage 1987a) volcanism.

ALGOMA COMMERCIAL COMPANY

In 1902, the Algoma Commercial Company sank a 77.3 foot shaft on the southeast 
corner of Francis Hill and completed 95 feet of crosscutting from the bottom of the shaft 
(AFRO, Toronto). The company completed 4 surface diamond drill holes totalling 1028.75 
feet and two diamond drill holes from the bottom of the shaft totalling 521 feet (AFRO, 
Toronto) (Figure 10).

At the time of this work, several houses were constructed on the west side of Francis 
Hill. The development was completed under the direction of R.W. Seelye (AFRO, Toronto).

JALORE MINING COMPANY LIMITED

The Francis Hill portion of the Francis Hill-Brotherton Iron Range was investigated by 
Jalore Mining Company Limited in 1952 (Young 1952). No other work was reported.

ALGOMA ORE PROPERTIES LIMITED

In 1955, Algoma Ore Properties Limited completed one diamond drill hole totalling 
860 feet below Francis Hill in the hopes of encountering commercial concentrations of 
hematite (AFRO, Toronto). The hole was drilled from north to south and collared in 
metasedimentary rocks (AFRO, Toronto). The drill hole penetrated 632 feet (192.6 m) of
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iron formation and stopped within iron formation (AFRO, Toronto). The hole failed to 
intersect significant hematite concentrations (Figure 10).

ACME GAS AND OIL LIMITED

Acme Gas and Oil Limited cut a grid over the Francis Hill Brotherton Iron Range 
and collected some surface samples (AFRO, Toronto). This work was completed on Grid 10 
and failed to provide encouragement for follow-up work.

HEART LAKE COPPER OCCURRENCES (4)

The Heart Lake Copper occurrences occur in a linear pattern within or adjacent to 
sheared rocks of the Iron Lake Deformation Zone. For convenience they will be discussed 
as one showing.

This mineralized zone is approximately 1524 m long and 22 occurrences of 
chalcopyrite are reported to occur along it (AFRO, Toronto, Bennett and Thurston 1977, 
p.43). The mineralized zone has been estimated as 150 m wide (Bennett and Thurston, 
1977, p.43), a width comparable to the Iron Lake Deformation Zone.

Bennett and Thurston (1977, p.43) described the Heart Lake copper occurrence as 
being in sheared mafic metavolcanic rocks, close to the metavolcanic-metasedimentary 
contact. The showings described by Bennett and Thurston (1977, p.43) were not visited, but 
two .detailed stratigraphic sections were completed starting 2 km west along strike from the 
main showings. From the stratigraphic bottom to top, the sections (from north to south) 
comprised intermediate to mafic tuffs and flows, intermediate to felsic tuffs and crystal tuffs, 
laminated chert, siltstone-argillite and siltstone-wacke. The stratigraphy is most likely south 
facing based on study of less deformed areas (Sage 1987a). The Iron Lake Deformation 
Zone lies within felsic and mafic metavolcanic rocks just below the chert horizon. Fine 
grained sugary quartz (recrystallized chert) is common in some of the Heart Lake copper 
samples examined by the author and may be the lateral equivalent to the chert unit found in 
the stratigraphic section to the west. While the Heart Lake occurrences are in a zone 
conformable with stratigraphy, this mineralization is also closely associated with shearing. 

Alteration that could be analogous to an alteration pipe below a massive sulphid** deposit 
was not encountered.

The mineralization south of Heart Lake on the east end of the zone is described by 
Bennett and Thurston (1977, p.43) as follows:
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The main showing is located near the west shore of a small pond about 800 m (2,600 feet) southwest 

of Heart Lake. It consists of a lens of about 80 percent chalcopyrite and pyrite within a narrow strip of
*

sheared and indurated mafic metavolcanic rocks about 5 m (15 feet) south of the main greywacke unit. The 

sulphide minerals lens is 8 m (25 feet) long, has a maximum width of 61 cm (24 inches), and strikes N70E 

with a vertical dip. There is no disseminated sulphide mineralization in the wall-rock.

A second showing occurs about 200 m (700 feet) west-southwest of the main showing. Here 

disseminated sulphide minerals occur sporadically along a narrow zone 150 m (500 feet long), striking N70E, 

and dipping vertically. The enclosing rocks are schistose greywacke. The highest concentration of sulphide 

minerals is reported to be about 40 percent over a width of 15 cm (6 inches) and a length of 30 cm (12 

niches). At this location pyrite and chalcopyrite are present in equal amounts. Elsewhere along the zone 

pyrite predominates."

The mineralization at the west end of the zone is described by Bennett and Thurston 
(1977, p.43,44) as follows:

"...~a mineralized zone 200 m (700 feet) long, up to 15 m (50 feet) wide, and striking N50E with a 

steep dip to the south. The mineralization consists predominantly of "knots", seams, and fine disseminated 

grains of pyrite and chalcopyrite within highly .silicified, sheared dark grey to green rock of undetermined 

origin. The sulphide mineralization horizon lies along a contact between mafic metavolcanic rocks on the 

southeast and schistose greywacke" on the northwest"

JONSMITH MINES LIMITED

Jonsmith Mines Limited completed examination of copper mineralization at the west 
end of the Heart Lake Zone of mineralization. The company completed surface prospecting, 
trenching, geologic mapping and an electromagnetic survey over their holdings (Murdoch, 
1962, Kidd 1962). In May 1962, the company completed three diamond drill holes totalling 
229 feet (AFRO, Toronto).

The best value in hole one was Q.50% Cu from 47.5 to 52.5 feet and in hole two it 
was Q.41% Cu from 63.0 to 68.0 feet and 73.0 to 74.9 feet (AFRO, Toronto). By averaging, 
hole one returned 0345% Cu over 12 feet and hole two returned Q.216% copper over 57.4 
feet (Murdoch 1962).

Bennett and Thurston (1977, p.44) reported channel sampling assays completed by the 
company as follows:
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"Channel sampling by the company along the widest part of the zone indicated an average of 0.51 

percent copper over 12 m (41 feet). Channel samples taken 6 m (20 feet) on either side of this sample 

averaged 035 percent copper over 754 m (24.8 feet), and 052 percent copper and 0.78 percent zinc over 2 m 

(6 feet)."

FALCONBRIDGE NICKEL MINES LIMITED

At the eastern end of the mineralized, area Falconbridge Nickel Mines Limited 
geologically mapped and prospected an area of chalcopyrite mineralization (Coates 1962a). 
The company completed a Ronka electromagnetic survey (Coates 1962b) and in June 1962 
two diamond drill holes totalling 709 feet were drilled. Assays were not reported. This 
work was completed in the same area as Dickenson Mines Limited.

DICKENSON MINES LIMITED

Dickenson Mines Limited completed 4 diamond drill holes in November 1962 on the 
chalcopyrite showings at the east end of the mineralized zone. This drilling totalled 1502 
feet (AFRO, Toronto).

Drill logs on file do not give assay results except for hole l with the best assays being 
from 48.0 to 50.0 feet, 55.0 to 55.5 feet and at 60.2 feet (AFRO, Toronto). The upper two 
intersections were noted as having questionable assay results and the lower intersection was 
given as S.56% Cu over 1.7 feet (AFRO, Toronto).

ACME OIL AND GAS LIMITED

In 1967, Acme Oil and Gas Limited completed two diamond drill holes at the north 
end of the Heart Lake Copper Occurrence. This drilling was on grid 11 and included holes 
11 and 12 (AFRO, Toronto). This drilling totalled 451 feet. Records for hole 12 could not 
be located and the best assay in hole 11 is from 80 to 83 feet where Q.20% Cu was obtained 
(AFRO, Toronto).

INTERNATIONAL CORONA RESOURCES LIMITED

An airborne electromagnetic conductor at the east end of the Heart Lake Copper 
Occurrence was investigated by VLF and magnetic surveys by Manwa Exploration Services
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Ltd. for International Corona Resources Limited (AFRO, Toronto). This was a follow-up to 
a regional airborne electromagnetic and magnetic surveys. No additional work was reported.

In 1983, International Corona Resources limited completed a regional airborne 
magnetic and electromagnetic survey which included Killins Township. The company 
completed a ground check of a number of conductive horizons but did not undertake a 
diamond drill program. Identified conductive horizons are tabulated in Table 3.

JIMMY RASH LAKE IRON RANGE (6)

The Jimmy Kash Lake Iron Range occurs along the southern edge of Killins Township 
and consists of two parallel bands of iron formation. The iron range is offset an estimated 
1.0 km by left lateral faulting through Jimmy Kash Lake. The east segment can be traced in 
outcrop and by geophysics almost to Back Lake, a distance of approximately 6.0 km. One 
section of this iron formation was noted 5.0 km northeast of Jimmy Kash Lake where it 
consisted of thin bedded chert, magnetite and various iron oxides produced by weathering. 
The unit was 4 m wide and occurred between intermediate to felsic metavolcanic rocks to 
the south and massive intermediate to mafic metavolcanic rocks to the north. The linear 
aeromagnetic anomaly that outlines this iron formation is locally 800 gammas above regional 
background values (OGS 1988).

The western segment strikes due west from the narrows between Jimmy Kash and 
Isabella lakes. The iron formation displays a pronounced linear magnetic and 
electromagnetic anomaly that continues west beyond the west boundary of Killins Township 
(OGS 1988). This iron formation has a strike length of approximately 14.0 km including that 
in adjoining Keating Township. The iron formation is remarkably continuous considering the 
large number of intermediate to mafic sill-like intrusions that occur stratigraphically below 
and above the iron range. Goodwin (1954) reported minor right-lateral faulting of this iron 
range west of Jimmy Kash Lake which is not clearly defined on airborne geophysical surveys 
(OGS 1988).

This iron range was observed between Jimmy Kash and Isabella lakes, on a linear 
unnamed lake in the southwest corner of Killins Township and northeast of a small unnamed 
lake 2.0 km east of the north-south logging access road in central Killins Township. At these 
three sites, the iron formation is clearly two bands separated by a unit of intermediate to 
felsic lapilli tuff. The best cross section observed was at a low cliff face 50 m northeast of
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the small unnamed lake in south central Killins Township. From north to south, the cliff 
face exposed 9.1 m massive intermediate to mafic metavolcanic rocks, 22.9 m of iron 
formation, 13.7 m of felsic lapilli tuff, 13.7 m of iron formation and 54.9 m of felsic tuff. 
The iron formation consists of laminated to thin bedded grey to black chert and magnetite. 
If deeply weathered, the outcrop may consist of iron oxide cemented chert breccia.

To the south of the iron range, intermediate to felsic metavolcanic rocks consists of 
quartz feldspar crystal tuff, sericite schist, lapilli tuff and rare breccia. The intermediate to 
felsic metavolcanic rocks contain many sill-like intrusions of intermediate to mafic 
composition.

To the north of the iron formation, a north facing section of massive and pillowed 
mafic metavolcanic rocks is found which also contains numerous sill-like intermediate to 
mafic intrusions.

The Jimmy Kash Lake Iron Range occurs at the top of a cycle of volcanism which by 
analogy with the stratigraphy of less deformed rocks near Wawa (Sage 1987a) is capping 
cycle two (formerly cycle one, Sage 1987a,) volcanism. The iron formation may display 
brecciation and folding where cut by diabase dikes.

Only faint evidence of prospecting activity was found along this iron formation and no 
record was found of work having been completed on this range.

MORSE MOUNTAIN IRON RANGE (7)

The Morse Mountain Iron Range outlines the Morse Mountain Anticline. This iron 
range can be followed by outcrop distribution and gives strong magnetic and electromagnetic 
response (OGS 1988). The Morse Mountain Iron Range extends east from the north end of 
Heart Lake to the south side of Raymond Lake and then on to Paint Lake where it is 
sharply folded to the west. Hie iron formation can be traced westward almost to the 
University River by outcrop and geophysics (OGS 1988). The iron formation at Raymond 
Lake has been referred to as the Mount Raymond Iron Range but this section is part of a 
continuous unit of iron formation which can be described as a single unit.

The iron formation is a laminated to thin bedded grey to black chert which commonly 
displays rusty iron staining. Small quantities of pyrite are locally present. Compass 

deviations in the arc of the iron formation are strong and the airborne aeromagnetic 

isomagnetic contours suggest a magnetic intensity of approximately 7000 grammes above the 
regional background (OGS 1988).

Outcrops at the west end of Paint Lake display brecciation, folding and iron staining. 
These outcrops occur in the nose of the Morse Mountain Anticline.
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The iron formation has intermediate to felsic quartz feldspar crystal tuffs on its west 
side. At Raymond Lake to the north, the iron formation lies in contact with massive 
intermediate to mafic metavolcanic rocks. The eastern and southern margins of the iron 
formation lie in contact with schistose Dore-type metasedimentary rocks.

On the basis of stratigraphic relations established in less deformed rocks near Wawa, 
the iron formation is interpreted to cap cycle two volcanism (formerly cycle one, Sage 1987a).

Evidence of old trenching and prospecting were encountered in numerous areas along 
the iron range but it is uncertain as to when or by whom this work was completed.

Goodwin (1954) reported an iron content of 20 to 25% and an iron formation width 
averaging 200 feet but varying from 50 to 500 feet The maximum width occurs in the nose 
of the Morse Mountain Anticline.

Goodwin (1954) reported a small (3 by 6 feet) patch of good grade siderite on the 
south side of the range.

Small knobs and sill-like granite intrusions are reported to cut the iron formation 
(Goodwin 1954, p.13) but were not observed by the field party.

Bell (1905, p325) reported isoclinal folding in the iron formation which had been 
intruded by granite-porphyry parallel to the dip of the beds. Bell (1905, p.325) reported the 
iron formation to have a relatively low iron content

ACME GAS AND OIL LIMITED

In 1967, Acme Gas and Oil Limited established grids 12,13 and 14 over various limbs 
of the folded iron formation and completed some geochemical investigations (AFRO, 
Toronto). No other work has been reported.

UNION MINIERE EXPLORATIONS AND MINING CORPORATION LIMITED (8)

As a follow-up to a regional airborne magnetic and electromagnetic survey Union 
Miniere Explorations and Mining Corporation Limited completed one diamond drill hole 
totalling 298 feet in western Killins Township (AFRO, Toronto). The drill log indicates a 
metasedimentary rock lithology with graphitic shale from 89.0 to 90.0 feet (27.1 to 27.4 m), 
40 to 50% pyrite from 118.5 to 118.8 ff ^ and 119.5 tp 119.7 feet and 10*26 pyrite from 130.5 
to 130.6 feet (AFRO, Toronto). Assay results were not given.

KNICELY TOWNSHIP
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The supracrustal rocks underlying Knicely Township are favourable to both gold and 
base metals but little record of exploratory work exists. limited prospecting for iron has 
been completed. Some disseminated sulphide mineralization occurs along the northeast 
striking Dickenson Lake Fault.

BETTY LAKE IRON RANGE (9)

The Betty Lake Iron Range is that portion of folded iron formation west of the 
Syenite Lake Fault which outlines the Betty-Syenite Lake Anticline. The iron formation south 
of White Waterlily Lake and Perry Bay is relatively thin and pinches and swells along strike. 
The iron formation at Betty Lake averages 100 feet in width and varies between 50 and 200 
feet in width (Goodwin 1954). The iron formation at Betty Lake has been prospected for 
siderite and can be traced by airborne magnetics and electromagnetic surveys (OGS 1988) 
and by outcrop. The iron formation encloses a dominantly intermediate to felsic 
metavolcanic rock sequence, which occupies the core to the Betty-Syenite Lake Anticline. 
External to the anticlinal fold the iron formation lays hi contact with metasedimentary rocks 
and intermediate to mafic metavolcanic rocks. By analogy with less deformed rocks in the 
Wawa area the intermediate to felsic metavolcanic rocks represent the upper part of cycle 
two (formerly Cycle l, Sage 1987a) volcanism.

The iron formation consists of laminated to thin bedded chert and magnetite. The 
chert is sugary and locally traces of pyrite were noted. The iron range has received little 
exploratory attention with the exception of the area immediately northwest of Betty Lake.

ALGOMA ORE PROPERTIES LIMITED

In 1954, Algoma Ore Properties Limited completed geologic mapping, trenching and, 
diamond drilling on the Betty Lake Iron Range immediately northwest of Betty Lake. The 
company drilled 26 pack sack drill holes totalling approximately 630 feet (192 m) (AFRO, 
Toronto).

In late May, the company completed 8 diamond drill holes totalling 3153 feet (AFRO, 
Toronto). Diamond drill hole l encountered siderite from 65 to 182 feet; drill hole 2 
encountered siderite from 87 to 158 feet and drill hole 3 r** siderite from 61 to 351 feet 
(AFRO, Toronto). The position of these drill holes and outline of the iron formation are 
given in Figure 11. Grade and tonnage figures are not available.

ELMO LAKE IRON RANGE (10)
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The Elmo Lake Iron Range is that iron formation east of the Syenite Lake fault 
extending to Grayling Lake and is the eastern extension of the Betty Lake Iron Range. The 
iron range has a strike length of approximately 1.6 km and an estimated width of 20 to 40 
feet Goodwin (1954) stated that there are actual two iron ranges separated by 500 to 750 
feet of metasedimentary rocks. The southern of these two bands could not be located and 
rocks on both sides of the iron formation are dominantly intermediate to felsic in 
composition. Airborne magmatic and electromagnetic data indicate only one continuous band 
of iron formation (QGS 1988). Airborne magnetic and electromagnetic surveys completed 
for International Corona Resources Limited have been interpreted to indicate two parallel 
conductive horizons (AFRO, Toronto).

The iron formation displays peak values of approximately 4000 gammas over regional 
background values (OGS 1988) and appears unbroken and lacks outcrop or geophysical 
expression of folding. The presence of intermediate to felsic metavolcanic rocks above and 
below the iron formation is atypical for the Wawa area and stratigraphic stacking by thrusting 
is thought to have occurred. The nature of this stacking has not been resolved.

The iron formation consists of laminated to bedded grey to buff sugary chert and 
magnetite. The outcrops were iron stained and limonitic gossan is locally present

There is no record of exploration work on the Elmo Lake Iron Range.

INTERNATIONAL CORONA RESOURCES LIMITED (11)

As a follow up program to an airborne magnetic and electromagnetic survey, Manwa 
Exploration Services Limited investigated a number of geophysical anomalies for International 
Corona Resources Limited. The results are tabulated in Table 4.

LALIBERT TOWNSHIP

Lalibert Township is underlain by supracrustal rocks that are favourable to the 
occurrence of both gold and base metals. Prospecting has largely been limited to the Brant 
Lake Iron Range.

As a follow-up to an airborne magnetic survey, Acme Gas and Oil Company Limited 
cut grid No. 6 over a geophysical anomaly north of Radford Lake. Ground electromagnetic
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surveys and 3 diamond drill holes, 4,5 and 6 were completed on this grid. This drilling 
totalled 311 feet (AFRO, Toronto) and is close to the metavolcanic-metasedimentary rock 
contact. Hole 4 was collared in massive mafic metavolcanic rocks but penetrated mostly 
metasedimentary rocks. Holes 5 and 6 were in metasedimentary rocks. All holes penetrated 
graphite, pyrite and pyrrhotite conductive horizons (AFRO, Toronto). Copper, gold and 
silver assays were nil with the exception of hole 6 which returned a value of 0.06 (oz?) Ag 
between 66.0 and 67.0 feet (AFRO, Toronto). No further work was reported.

The company completed grid 3 over a conductive horizon northeast of Big Marsh 
Lake and identified pyrite and pyrrhotite in trenches across the conductor. Additional work 
was not reported on this occurrence. Grid 3 was re-established by Union Miniere 
Explorations and Mining Corporation Limited in 1975 and drill tested with hole Wa-2.

BRANT LAKE IRON RANGE (13)

The Brant Lake Iron Range occurs in northwestern Lalibert Township as 5 distinct 
southeast striking bands of iron formation. East of Highway 17 the stratigraphic equivalent 
package contains only two major iron formations implying that there is stratigraphic 
repetition of the iron formation. The Brant Lake Iron Range has been referred to as the 
Leach Lake Iron Range by Goodwin (1954). The airborne magnetic and electromagnetic 
data indicate 5 subparallel bands of iron formation without evidence of closure or 
interconnection between the bands, as would be suspected from simple folding (OGS 1988). 
Bell (1905, p.330-331) interpreted the outcrop pattern to indicate the presence of a tight 
southeast plunging syncline which could not be confirmed during present mapping. The iron 
formations of the Brant Lake Iron Range are hosted by wacke metasedimentary rocks just 
above the contact with intermediate to mafic metavolcanic rocks. The Brant Lake Iron 
Range is the western extension of the Dreany Iron Range and stratigraphically younger than 
other iron ranges in the Kabenung Lake area (Sage 1987a, 1987b, 1987c).

The iron formation consists of laminated to bedded grey, grey-black and black chert 
and magnetite. The iron formation occurs as low ridges commonly iron stained.

Bell (1905) reported that the iron content increases significantly where the iron 
formation is cut by a northeast trending diabase dike. The iron ore is described as siliceous 
magnetite assaying 54.60% Fe, Q.08% S and Q.029% P (Bell 1905, p.331). The bands of iron 
formation are highly variable in width but reach widths of 200 feet. Parsons (1915, p.208, 
209), Lineman and Bolton (1917, p.74,75) and the Ontario Iron Ore Committee (1924, 
p. 188,189) have all concluded that the iron range has little economic potential.
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Collins and Quirke (1926, p. 100,101) reported the presence of 6 bands of iron 
formation the largest of which is 4 miles long and up to 450 feet in width. The largest band 
of iron formation averages 300 feet in width and all dip south at 45 to 700 (Collins and 
Quirke 1926, p. 101). Collins and Quirke (1926, p. 101) reported the units face south, 
however, they do not state what this conclusion is based on and the author did not see 
primary structures suitable for facing determinations in the immediate area.

Collins and Quirke (1926, p. 102) described the iron formation as follows:

The Brant Lake iron formations consisted mainly or altogether of banded silica. Snow-white layers of 
quartz up to 6 inches in thickness alternate in places with narrower bands of blue-black magnetite, in other 
places with a green material composed mainly of the iron-rich hornblende, grunerite, and actinolite. These 
minerals are due, in all likelihood, to the metamorphic influence of the granite which penetrates close to the 
iron formations. The iron formations here are much brecciated and are much less evenly banded than usual 
Individual white bands can seldom be found that do not within 10 or 15 feet taper to a point or join another 
band- 

The author has confirmed the presence of grunerite in the stratigraphically equivalent 
North Evans Creek Iron Range in adjoining Leclaire Township (Sage 1987b). Goodwin 
(1954, p. 15) reported that the Brant (Leach) Lake Iron range consists of 4 bands (130,4,180 
and 20 feet thick) within amphibole-garnet schist of sedimentary origin. The iron formation 
between Brant and Tea lake, a length of 3.5 miles, is considered by Goodwin (1954, p. 15) to 
be one iron range and he correlates the Brant Lake Iron Range with, the Elmo Lake Iron 
Range across the Dickenson Lake Fault. The Brant Lake-Elmo Lake correlation is suspect 
since the Brant Lake Iron Range occurs within metasedimentary rocks and the Elmo Lake 
Iron Range within intermediate to felsic metavolcanic rocks. The rocks enclosing the two 

iron ranges indicate differing depositional environments.

ALGOMA COMMERCIAL COMPANY

In 1902, the Algoma Commercial Company completed prospecting and trenching on 
the Brant Lake Iron Range. At this time, the iron range was noted as "Scott's Prospect" and 
the iron formation as the "Leach Lake Bands" (Bell 1905, p.330,331).

In 1910, additional work was undertaken on the property (Bolton, 1910). An 
additional 2800 feet of trenching was completed as well as several pits sunk (Bolton, 1911), 
and this work was completed close to the contact of the diabase dike that cuts the iron 
formation. Surface mapping and assaying of surface samples was completed (Bolton 1911).
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One iron formation unit referred to as band 3 was reported to have a width of 375 feet 
(Bolton 1911).

In the summer of 1911, the company completed 3 diamond drill holes totalling 2921 
feet in the area of highest iron content near the contact with the diabase dike (Figure 12) 
(Hasselbring 1911).

The Ontario Iron Ore Committee (1924) reported the following assays from the drill 
holes:

"Subsequently in (1911) three diamond-drill holes were put down on this iron formation band No. l hole, 

directed under the principal surface showings at an angle of 45 degrees, cut ore from footage 242 to 297 of 

the following average analysis:-

Per cent

Iron 43.14

Silica 14.00

Sulphur 1544

Phosphorus 0.022

DriQ hole No. 2,300 feet east of No. l and dipping under surface showings of lean magnetite cut lean ore 

from footage 161 to 204 of the following analysis:

Per cent

Iron 3154

Silica 21.05 

- Sulphur 2.825

Phosphorus 0.024

Drill hole No. 3 was put down vertically to cut the ore, shown by hole No. l at a depth of 500 to 600 feet, if 

it should extend so far. From 500 to 513 feet the hole cut very lean ore, chiefly siderite, of the following 

average analysis:

Iron 2856

Silica 22.60

Sulphur 3.438

Phosphorus 0.013

Loss on ignition 8.64"

Bolton (1911) reported that a preliminary survey for a railroad to the property was 
completed in 1902-1903.

SEVEN ISLAND MINING AND EXPLORATION CORPORATION LIMITED
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From 1953 to approximately 1967, the Brant Lake Iron Range was prospected by the 
Seven Island Mining and Exploration Corporation Limited. In 1953, a grid was cut and 
geological and magnetometer surveys were completed over the property (Hogan and McCuaig 
1953a, 1953b). A total of 7 iron formation bands were reported to be present with a 
cumulative thickness of 2000 feet (Hogan and McCuaig 1953b). Hogan and McCuaig (1953b) 
reported the presence of a small anticlinal fold in the iron formation and an absence of 
faulting.

In 1956, gravimeter and electromagnetic surveys were completed (Seigel 1956).
Pack sack diamond drilling was completed by the company in approximately 1956 

totalling approximately 2389 feet in 20 holes (AFRO, Toronto; Weaver 1962).
Weaver 1962 reported a band of high grade magnetite near the diabase dike at least 

675 feet long and upwards of 65 feet wide with iron assays on random grab samples varying 
from 42.20 to SO.05% iron. A 55 pound sample of high grade magnetite was sent to 
Bethlehem Steel Company which produced a concentrate of 63.092? Fe and 7. Wo silica 
(Weaver 1962). The magnetite ore is amenable to concentration.

Additional geological mapping and magnetometer surveys were completed in 1966 
(Agarwal 1966a, 1966b). Traces of chalcopyrite were reported from the iron formation but 
copper assays were not reported (Agarwal-1966b).

INTERNATIONAL CORONA RESOURCES LTD. (14).

International Corona Resources Ltd. investigated a number of airborne 
electromagnetic and magnetic anomalies in Lalibert Township in 1983. The results of this 
work are given in Table 5.

RANSON COPPER PROSPECT (15)

Mr. R. Ransom held 5 claims on the eastern extension of the Brant Lake Iron Range. 
This iron formation is part of the Dreany Lake Iron Range which has been traced through 
Jacobson, Finan, Dunphy, Abotossaway and Leclaire townships (Sage 1987b, 1987c).

Trenching was completed on the showing and samples assayed for copper and nickel 
(AFRO, Toronto^ The assays returned only a trace of copper and nickel (AFRO, Toronto).

UNION MINIERE EXPLORATIONS AND MINING CORPORATION LIMITED (16)
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As a follow-up to an airborne magnetic and electromagnetic survey, Union Miniere 
Explorations and Mining Corporation Limited investigated several electromagnetic conductors.

DIAMOND DRILL HOLE WA-1 (16A)

The company completed diamond drill hole Wa-1 on anomaly Wa-2-4 to a depth of 
478 feet in 1975 (AFRO, Toronto). The hole intersected metasedimentary rocks with the 
section from 82.4 feet to 444.0 feet containing graphitic shales which caused the anomalous 
conductivity (AFRO, Toronto). Assays were not reported.

DIAMOND DRILL HOLE WA-2 (16B)

Diamond drill hole Wa-2 was completed on anomaly Wa-2-6 in 1975 (AFRO, 
Toronto). The hole was completed to a depth of 295.0 feet and intersected a graphite-pyrite 
conductor between 64.5 feet and 923 feet (AFRO, Toronto). The hole was completed in 
metasedimentary rocks and assays were not reported (AFRO, Toronto). This drill hole was 
completed on the former Grid 3 of Acme Gas and Oil Corporation Limited.

DIAMOND DRILL HOLE WA-4 (16C)

Conductor Wa-2-7 was tested by diamond drill hole Wa-4 to a depth of 524.0 feet 
(AFRO, Toronto). The hole penetrated mafic metavolcanic rocks with graphitic shale 
interbeds (AFRO, Toronto). The graphitic metasedimentary rocks were cut from 219.7 feet 
to 286.0 feet and locally contained l to 29fc pyrite and pyrrhotite (AFRO, Toronto). Assays 
were not reported.

RECOMMENDATIONS TO PROSPECTORS

Shear zones with associated silicification, carbonatization, sulphidization and potassium 
alteration should be examined for gold. The recognition of shear zones with silicification and 
carbonate alteration in southwestern Knicely Township and southern Killins Township 
suggests that these areas may have g 'd potential. Evidence of potassium alteration (biotite 
or sericite) or the development of sulphide mineralization (pyrite or pyrrhotite) was not 
noted to be extensively developed in these shears, but this may be a function of the limited 
availability of outcrop. The quartz-carbonate shear zone found by the mapping party in 
south-central Killins Township is up to 40 feet wide and 1000 feet long and open at both

78



79

ends. It lies along or close to a regional synclinal axis. The values in samples collected 
along this shear indicate subeconomic but geochemically anomalous gold contents. 
Intermediate to marie rocks of the Wawa area generally have a background content bf l to 3 
ppb Au (Sage, unpublished data). Therefore, routine prospecting of this shear is warranted. 
There was no evidence of prospecting of the shear at the time of mapping.

The Heart Lake copper occurrence needs re-examination. The close association of 
shearing with this copper mineralization is encouraging for gold mineralization. This 
mineralization occurs over a strike length of 2 km, indicating a lengthy zone for examination. 
Mapping and sampling east and west along the extrapolated extension of this zone are 
recommended.
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Table 1: Table of Lithologic Units for the Kabenung Lake Area

PHANEROZOIC 
CENOZOIC

QUATERNANRY 
RECENT

Swamp and stream deposits 
PLEISTOCENE

Till, sand and gravel

UNCONFORMITY

PRECAMBRIAN
MIDDLE PROTEROZOIC

MAFIC INTRUSIVE ROCKS 
Diabase

INTRUSIVE CONTACT 
ARCHEAN

MAFIC INTRUSIVE ROCKS
Diabase

INTERMEDIATE TO FELSIC INTRUSIVE ROCKS^ 
GRANODIORITE STOCKS

Porphyritic granodiorite 
DICKENSON LAKE SYENITE STOCK

Amphibole syenite
KABENUNG LAKE MONZONITE TO QUARTZ MONZONITE 

STOCK 
Porphyritic monzonite to quartz monzonite

INTRUSIVE CONTACT
INTERMEDIATE TO MAFIC INTRUSIVE ROCKS1 

WILDER LAKE COMPLEX 
Diorite, Gabbro

SILL-LAKE INTRUSIVE BODIES
Diorite, gabbro, porphyritic gabbro.

INTRUSIVE CONTACT 
METASEDIMENTS

Siltstone, mudstone, wacke, subarkose, conglomerate
CONFORMABLE CONTACT 

IRON FORMATION
CONFORMABLE CONTACT 

INTERMEDIATE TO MAFIC METAVOLCANIC ROCKS
Massive and pillowed flow rocks. Fine grained tuff, 
lapilli tuff

IRON FORMATION

CONFORMABLE CONTACT 
INTERMEDIATE TO FELSIC METAVOLCANIC ROCKS*

Tuff, lapilli tuff, polymictic breccias, oligomictic 
breccias, feldspar crystal tuff, quartz-feldspar 
crystal tuff, bedded tuff

CONFORMABLE CONTACT 
INTERMEDIATE TO MAFIC METAVOLCANIC ROCKS

Massive and pillowed flow rocks. Fine grained tuff, 
lapilli tuff.

Uge relations between the various felsic and mafic 4"*rusions are unknown.
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Table 2: Gold Content of Grab Samples from Quartz 
Carbonate Shear Zone, Killins Township.

Sample Fire Assay

W739-56 ^.01
W739-61 ^.01
W739-62 ^.OX
W739-63 0.01
W739-65 <0.01
W739-66 <0.01
W73972A <0.01
W73972B ^.01
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Table 3: Selected conductors investigated by Manwa Exploration Services for 
International Corona Resources Limited, Killins Township. Locations 
approximate on accompanying Compilation Map (Neelands et al. 1984a)

Conductor Identification Location 

1400P Pyrite and graphite 5A

1410R- Chert-magnetite SB 
1420L iron formation. 

Beds of massive 
pyrrhotite

1410S- Chert-magnetite ~ 5C 
1420M iron formation 

35% pyrite

1420D. Banded graphitic 5D 
chert iron formation 
with pyrrhotite and 
pyrite. Jimmy Kash 
Lake Iron Range

1430A Banded chert with 5E 
local shears containing 
lOfc pyrite.
Conductor graphite and 
pyrite. Jimmy Kash Lake 
Iron Range

1450K Carbonated 5F 
intermediate 
volcanics. Trace 
pyrite. Conductor 
not determined

1460E- Intermediate 5G 
14801 metavolcanics 

conductor not 
determined

1480E-1500F Contact area 5H 
with diabase dyke. 
Felsic pyroclastic 
breccia with graphite 
and pyrite. Conductor 
graphite, pyrite. Jimmy 
Kash Lake Iron Range

1491E- Contact of 51 
1501 A,C diorite and mafic

volcanics, conductor

Comments 

Drilled by Umex

Soil 80 ppb Au 
Rock 119 ppm No, 162 
ppm 56, 394 ppm Pb, 
156 ppm Zn, 2250 ppm 
Se 19 ppb Au

Soil 25 ppb Au

Rock 206 ppm Cu, 
220 ppm Zn and 
123 ppm Pb

Rock; 245 ppb Au,
in quartz vein in diabase,
40 ppb Au in py and graph.

Soil l; 430 ppb Au,
456 ppb Zn, 349 ppb, Zn,
126 ppm Cu, 108 ppm Pb

Rock; 110 ppm Pb, 
114 ppm Cu

Soil; 25 ppb Au,
113 ppm Cu, 530 ppm Zn

Soil; 40 ppb Au
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1511CD

1531D

1540H,I

1550C

1550N

1560A

1580C

1580F 
-1600D

1580 HJK 
-1590 EFG

1600B

not determined. Present 
mapping suggests the 
presence of metasediments

Intermediate 5J 
metavcolcanic in contact 
with diorite. Conductor 
not determined

Chert-pyrite iron 5K
formation.
Conductor graphite
pyrite. Jimmy Kash
Lake Iron Range

Intermediate 5L
metavolcanics with
l to 3% pyrite.
Conductor not
identified

Pyrite in 5M
chlorite schist.
Conductor not
determined. Nay
be related to Jimmy
Kash Lake Iron Range

Chalcopyrite and .5N 
pyrite with 
chert magnetite 
iron formation

Conductor within 5P 
sheared intermediate 
intrusion and 
volcanics. Conductor 
not determined

Sulphide facies 5Q 
iron formation with 
local chert and 
magnetite

Chert-magnetite iron 5R
formation with pyrite
and pyrrhotite.
Graphite in iron formation

Iron formation. 5S 
Conductor uncertain

Diorite in contact 5T

Rock; 18 ppb Au 
237 ppm Zn.

Soil; 20 ppb Au

Soil; 158 ppm As 
Rock; 70 ppb Au, 
23 ppb Au. Drilled on 
strike by Amax 
(hole 989-03-2)

Heart Lake
Copper showings
at east end of
Iron Lake Deformation
zone.

Rock; 120 ppm As, 
41 ppm Mo; 
110 ppm Pb

Rock, 1110 ppm Cu, 
166 ppm Zn

Jimmy Kash 
Lake Iron Range

Related to Francis- 
Brotherton Iron Range

Rock; 4.2 ppm Ag.
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1610F- 
1620F

1610Q

Hole 

1610RS

1630G- 
1630K

01640CD- 
1650F

with massive flows 
and feldspar porphyry. 
Conductor not explained

Chert-magnetite 
iron formation 
with graphite 
and pyrite

Mafic volcanics 
flanked by felsic 
intrusion. Conductor 
not determined

Chert-magnetite 
iron formation

Chert magnetite 
iron formation

Chert-magnetite 
iron formation

5V

5W

5Y

5Z

308 ppm Cu

Rock; 16 ppb Au, 
anomalous Cu and 
Pb

Rock; 118, 434,
112 ppm Zn, 106, 123 ppm, Cu,
114 ppm Pb. Drilled by Amax.
989-06-4

Soil, 184 ppm Cu, 
172 ppm pb

Morse Mountain 
Iron Range

Jimmy Kash Lake 
Iron Range

values given as ppb (Neelands et al. 1984a)
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Table 4: Selected conductors Investigated by Manwa Exploration Services Limited for 
International Corona Resources Limited, Knicely Township. Locations 
approximate on accompanying Compilation Map (Neelands et al. 1984a)

Conductor 

1790A

1810B

3060D- 
3070 D,F

3070C- 
3080D

30900,G

3110B, 
3120B, 
3130E

3180A

3210A

Identification

Intermediate tuff 
with 10 to 15 J. 
pyrite. Visible 
chalcopyrite. 
Conductor not 
determined, Area 
mapped as metasediments

Chert-magnetite 
Iron formation. 
Possible eastern 
extension of Jimmy Kash 
Lake Iron Range

Chert -magnet He - 
sulphide Iron 
formation with 
graphite.
Massive pyrrhotite 
present. Northern 
portion of the Betty 
Lake Iron Range

Location 

11A

11B

11C

110Chert-magnetite
Iron formation.
Massive pyrrhotite with
some graphite. Northern
portion of the Betty Lake
Iron Range. Immediately south of
30600-30700,F.

Chert-magnetite HE
Iron formation.
with pyrite and
pyrrhotite. Western
end of the Elmo Lake
Iron Range

Chert-magnetite lIF
Iron formation.
Local zones of graphite.
Possibly two conductors
of which one 1s the
southern portion of the
Betty Lake Iron Range.

Chert-magnetite . 11G 
Iron formation

Mafic tuff at 11H 
diabase contact. 
Conductor not determined.

Comments

Soil; 104, 164, 256 ppm Zn 
Rock; 116 ppm Pb; 
176,207,307 ppm Cu; 19 ppb Au

Rock; 150, 116 ppm Pb

Soil; 899 ppm Zn. 
Rock; 141 ppm Cu 
Rock; 353, 333 ppm Pb; 
162, 188 ppm Mo; 197 ppm Cu 
and 139 ppm Zn.

Soil; 113 ppm Pb. 
Rock; 102, 183 ppm Pb 
209 ppm Zn

Soil; 104, 105 ppm Pb 
Rock; 140 ppm Cu, 113 ppm 
Pb, and 131 ppm Zn.

Soil; 107 ppm Mo,
211 ppm Pb.
Rock; 550 ppb Au
146 ppm Mo; 291 ppm Pb.
High gold value in wacke.

Rock; 140 ppm Cu
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Table 5: Selected conductors investigated by Manwa Exploration Services Limited for 
International Corona Resources Limited, Lalibert Township. Locations 
approximate on accompanying Compilation Map (Neelands et al. 1984a)

Conductor Identification Location

3130 1,0- Chert-magnetite 14A
3140 H,I,J,K iron formation 

with up to 15* 
pyrite. Occurs 
within metased 
iment s. Brant 
Lake Iron Range

3180E Banded chert- 14B 
magnetite iron 
formation in 
metasediments. 
Brant Lake Iron 
Range

3280B.C Siltstone and 14C 
argillite. 
Conductor 
not identified

3260, H,I,J Graphite schist 14D 
with pyrite

3320A- Mafic volcanics 14E 
3340A with 3 to 5*

pyrite and pyrrhotite
in pillow rims.

3320E Graphite schist 14F 
within wacke

3330E Volcanic flows in 14G 
contact with quartz- 
feldspar porphyry and 
magnetite. Up to 20* 
pyrite.

3370A Mafic volcanics 14H 
and siltstone

Comments

Soil; 222 ppm Zn 
Rock; 91 ppm Mo, 
140 ppb Pb

Soil; 111 to 135 ppm 
139 ppm Pb

Soil; 156, 466 Zn 
Rock; 296 ppm Zn 
123 ppm Cu

Rock; 133 ppm Cu, 118 ppm Mo, 
202 ppm Pb. Drilled by Acne 
Gas and Oil Company Limited 
in 1967.

Rock; 132, 205, 
141 ppm Cu. Drilled by Union 
Miniere Explorations and 
Mining Corporation Limited 
In 1975.

Soil; 121 ppm Zn. 
Drilled by Union Miniere 
Exploration and Mining 
Corporation Limited in 1975.

Soil; 107,122 ppm Cu 
Rock; 575,184 ppm Cu 
121, 162, 150, 192, ppm 
Pb; 108, 101, 114 ppm As.
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Compilation Map Legend 
Killins Township

X 88-0024 Sample site for rock chemistry

A.G.O.C.L. Acme Gas and Oil Company Limited

J.S.M. Jonsmith Mines

F.N.M.L. Falconbridge Nickel Mines Ltd.

D.M.L. Oickenson Mines Ltd.

U.M.E.M.C.L. Union Miniere Explorations and Mining Corporation

B.L. Base Line

D Drill indicated

P Pit

T Trench

Diamond drill hole projected to surface with azimuth 
of hole indicated

A6 Abandoned

3 Location of property referred to in text of report

Figure X Approximate outline of area covered by figure in text
of report

Shallow diamond drill hole

AEM conductor compiled from records of International 
Corona Resources Limited. Location approximate

Lithologic contact from geologic map

Fold axis

P-1 Photograph site referred to in text of report 

graph graphite 

Py pyri te -* 

Po ovrrhotite
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Compilation Map Legend 
Knicely Township

X 88-0024 Sample site for rock chemistry

3 Location of property referred to in text of report

Figure X Approximate outline of area covered by figure in text
of report

AEM conductor compiled from records of International 
Corona Resources Limited. Location Approximate

Fold axis

Lithologic contact from geologic map 

P-1 Photograph site referred to in text of report



Compilation Hap Legend 
Lalibert Township

X 98-0024 Sample site for rock chemistry

3 Location of property referred to in text of report

A.G.O.C.L. Acme Gas and Oil Company Limited

U.M.E.M.C.L. Union Mini ere Explorations and Mining Corporation
Limited

O Drill indicated

v

T Trenching

Diamond drill hole projected to surface wvth azimuth 
of tiole indicated

Figure X Approximate outline of area covered by figure in text
of report

AEH conductor compiled from Records of International 
Corona Resources Limited. Location approximate

Lithologic contact from geologic map

Fold axis

Photograph site referred to in text of reportp-1

graph

py

po

Photograph

graphite

pyrite

pyrrhotite
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LIST OF FIGURES

Figure 2: AFM plot (Irvine and Baragar 1971) of Intermediate to 
Mafic Metavolcanic rocks , Kabenung Lake Area

Figure 3: Cation plot (Jensen 1976) of Intermediate to Mafic 
Metavolcanic rocks, Kabenung Lake Area

Figure 4: AFM plot (Irvine and Baragar 1971) of Kabenung Lake 
Stock samples, Kabenung Lake Area

Figure 5: Cation plot (Jensen 1976) of Kabenung Lake Stock 
samples, Kabenung Lake Area

Figure 6: AFM plot (Irvine and Baragar 1971) of Dickenson 
Lake Stock samples, Kabenung Lake Area

Figure 7: Cation plot (Jensen 1976) of Dickenson Lake Stock 
samples, Kabenung Lake Area

Figure 8: AFM plot (Irvine and Baragar 1971) of diabase dike 
compositions, Kabenung Lake Area

Figure 9: Cation plot (Jensen 1976) of diabase dike compositions, 
Kabenung Lake Area
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Photo l Intermediate to mafic volcanic breccia within the Wilder 
Lake complex, Killins Township. Granitic diking is also very common 
in the area. Location P-l.

Photo 2 Intermediate to felsic volcanic breccia near Cruise Lake, 
Lalibert Township. Location P-2.



Photo 3 Intermediate to felsic volcanic breccia with a zone of 
breccia with chlorite-rich matrix, Killins Township. 
Location P-3.

Photo 4 Thin bedded siltstone and wacke along lake system east of 
Fish Hook Lake, Lalibert Township. Top of pen points south. 
Location P-4 .



Photo 5 Soft sediment slump in thin bedded siltstone. Kapimchigama 
Lake/ Lalibert Township. Location P-5.

Photo 6 Graded bedding in wacke bed. Radford Lake, Lalibert 
Township. Location P-6.



Photo 7 Graded beding in wacke, East Kabenung Lake, Knicely 
Township. Location P-7 .

Photo 8 Cross-bedding in wacke; east Kabenung Lake, Knicely 
Township. Location P-8.
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Photo 9 Dore-type conglomerate, 
Township. Location P-9.

east Kabenung Lake, Knicely

Photo 10 Folded thin bedded siltstone and argillite, Yvonne Lake, 
Knicely Township. Location P-10.



Photo 11 Thin bedded siltstone and wacke with possibly cross- 
bedding. Northern University River area, Killins Township. Location 
P-ll.

Photo 12 Dore-type conglomerate with rounded granitic clasts. Paint 
Lake, Killins Township. Location P-12.



Photo 13 Metagabbro veined with granitic rock along south margin 
of greenstone belt, Killins Township. Location P-13.

Photo 14 Large plagioclase phenocrysts in gabbro in southeast 
Killins Township. Location P-14.



Photo 15 Rounded xenoliths of radiating actinolite with talc cores. 
Xenoliths in lamprophyre dikes, Lalibert Township. Loaction P-15.

Photo 16 Rounded xenolith with talc core and inward projecting 
actinolite crystals, Lalibert Township. Location P-16.
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Photo 17 Intrusive breccia at contact of Kabenung Lake Stock and 
supracrustal rocks. No Fish Bay, Kabenung Lake, Knicely Township. 
Location P-17.

Photo 18 Pegmatitic syenite cutting metagabbro within the core of 
Dickenson Lake Stock, Dickenson Lake, Knicely Township. Location 
P-18.



Photo 19 Rare spotted texture in melanocratic syenite, Dickenson 
Lake, Knicely Township. Location P-19.

Photo 20 Mafic banding in coarse grained syenite of Dickenson Lake 
Stock, Dickenson Lake, Knicely Township. Location P-20.
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Photo 21 Coarse-grain syenite cut by small mafic dike (4 cm wide 
and offset) and both subsequently cut by syenite pegmatite (30 cm 
wide), Dickenson Lake, Knicely Township. Location P-21.

Photo 22 Mafic xenolith of supracrustal origin in coarse-grained 
syenite, Dickenson Lake Stock, Lalibert Township. Location P-22.



Photo 23 Xenoliths of porphyritic syenite in coarse grained syenite 
of Dickenson Lake Stock, Dickenson Lake, Knicely Township. Location 
P-23.

Photo 24 Contact between melanocratic syenite and diabase dike, 
Dickenson Lake Stock, Dickenson Lake. Location P-24.



oage
Ma-fic Volcanics

MAJOR OXIDE LISTING 
WEIGHT PERCENT

88RPS-0022 88RPS-0023 88RPS-0024 88RPS-0025 38RPS-0026 38RPS-0027

Si O2 
Ti02 
A12O3 
"e203 

. eO 
Mn C 
MgO 
CaO 
Na20 
K2O 
P2O5 
CO2 
S 
H2O+

46.40
0.92
14.00
7.60
6.12
0.32
7.06
13.20
0.76
0.04
0.01
0.35
0.44
2.72
0.13
2.30

100.00
3. li

47.00
1.12

14.90
3.10
9.50
0.27
6.61
11.90
2.11
0.13
0.11
0.20
0.02
2.78
0.12
1.90

79.90
3.04

50.60
0.95
15.20
3. 13
6.99
0.28
5.43
12.50
2.29
0.24
0. 10
0.35
0.01
1.86
0.04
1.60

100.00
3.05

48.60
0.81
15.00
2.40
9.32
0. IB
7.84
3.46
3.21
0.16
0.07
0.29
0.01
3.57
3.15
2.80

100.00
2.92

47 . 90
1.29

14.20
2.90
10.70
0.20
5.28
9.60
2.27
0.27
0. 14
1.31
0.15
3.39
0. 14
3.40

99.70
2.99

43.50
1.44

14.40
3.30

10. 10
0.21
5.73
9.77
1.97
0.02
0.17
0.62
IS. 10
3.34
0.20
2.80

99.90
3.03

LO I 
TOTAL 
S.G.

TRACE FLEMENT LISTING

METHOD 88RPS-0022 88RPS-0023 88RPS-0024 88RPS-0025 88RPS-0026 88RPS-0027 

Ag AA -2 -2 -2 -2 -2 -2
As
Au
Ba
Co
Cr
Cu
Ni
Pb .
Sb
Zn
B
Be
Co
Cu -
Mo
Ni
c

'Sr

V
Y

AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES

4
-2 B
65
63

205
300
93

-10
0.20

116
10.20
-1
67

298
-10
94
48
114
437
12

10
6 B

90
49
131
121
67

-10
0.30

123
3.10

-1

5^
123
-10

68
35
133
323
22

4
-2 B
138
42
194
28
61

-10 .
0.30

99
1,90

-1
44
28

-10

63
35
156
287
20

1
-2 B
90
47

301
50
136
-10

0.30
92
7.30

-1
50
50

-10

131
30
124
267
14

1
-2
90
45
140
115
81

-10
0. 10

128
 * 1
-1
48

116
-10
82
37

224
321
25

2.50
B -2 B

48
44

172
83
91
-10

3.20
153
5.50

-1
46
84

' -10
93
31

220
322" 25

117



'j a 
Mb
f:b

Y 
Z r 
Th

XRF 
XRF 
XRF 
XRF 
XRF 
XRF 
XRF 
XRF

1 '7—,

16
33 
-10 
-O. SP

22
'—-uJ

9 
135
29 

101 
-10
-0.50

157
24
93 

-10
-0.50

-

10 
178

70 
-10
-0.50

13 
l: l S3"! 

113 
-10
-P. 50

IB 

3

132 
-10 
-0.50
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MAJOR 0X10,7 LISTING 
WFI3HT PERCENT

SUTZ 
TiC2 
A \20 
Fe2D

MgO
CaO
Na2O
K20
P2O5
CO2
S
H2Q+
H20-
LOI
TOTAL
S. G.

38RPS-F028 36RPS-aG29 S8RPS-0030 38RPS-0031 88RPS-0032 38RPS-003:

49.43
1.45

14.40
3.60
10.30
0.22
4.98
3.24
0.75
0.01
0.19
1.79
0.12
4.41
0,07
5.00

99.90
2.89

46. 2P?
0.80
15.40
2.69
8.74
3. 18
6.71
9.?9
1,11
0.33
0.06
2.76
0.02
4.57
0.26
6.10

99.50
2.92

48.70
0.93
15.50
2.42
8.80
0.19
5.79
11.10
2.26
0.04
0.07
0.16
0.02
2.56
0.14
2.00

99.20
3.04

48.40
0.83
14.90
4.03
8.57
0.24
6.51
11.50
1.98
0. 14
0.07
0. 13
0.08
2.36
0.19
1.70

100.00
3.07

49. 10
0.97

' 14. 10
2.50
9.38
0.20
6.71
10.50
2.58
0. 10
0.08
0.80
0.06
2.72
0.10
2.20

99.90
2.99

48.20
0.77
14.80
2.66
8.86
0.21
7.25

11. 10
2.24
0. 11
0.07
0.33
0.02
2.74
B. 07
2.20

99.50
3.03

TRACE ELEMENT LISTING

METHOD 83RPS-0028 88RPS-0029 88RPS-0030 Q8RPS-0031 88RPS-0032 88RPS-0033

Ag
As
Au
Ba
Co
Cr
Cu
Ni
Pb
Sb
Zn
B
Be
Co
Cu
Mo
Ni
Se
r

V
Y
Ga

AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
XRF

-2-
4.50

-2 B
30
42
160
77
96

-10
0.20

138
5.70

-1
45
78

-10
95
35
181
316
28
17

-2
14
~2 B
48
47

249
433
149
-10

0.50
114
6.30

-1
51
1^5
-10
146
31
156
265
15
20

-2
5.50
3 B

54
43

202
20
123
-10
0.30

97
11
-1
52
20

-10
124
39
145 -
315
19
22

-2
1.50

-2 B
95
45

217
99

112
-10

0.30
103

6
-1
50
103
-10
114
33
98

291
15
20

-2
9.50

~2 B
90
43

258
115
94

-10
0.30

112
7.30

-1
45

119
-10
94
36
113
288
20
18

-2
6

-2
78
50

297
90

148
-10

0.40
131
8.20

-1
53
93

-10
148
37
117
273
16
19

119



Nb
Rb
Sr
Y
Zr
T h
3n

XRF 
XRF 
XRF 
XRF 
XRF 
XRF 
XRF

9 
9

178
36
131
-10
-0.50

3
167

71 
-10 
-0.50

144

74 
-13 
-0.50

5
9

1Q2
21
66 
-10
-0.50

112
24
33 

-10
-0.50

-5
8

115
21
62 

-10
-0.50

C





MAJOR OXIDE LISTING 
WEIGHT PERCENT

Si 02 
7102 
A12Q3 
Fe2Q3 ~eO 

ilnO 
MgO 
CaO 
Na20 
K20 
P205 
C02 
S
H20+ 
H2O- 
LOI 
TOTAL 
S. G.

88RPS-0034 38RPS-0035

47.50
0.79
15.20
3.27
8.22
0.19
6.01
11.83
1.12
0.03
0.06
2.01
0. 19
3.32
0.09
4.20

99.80
2.99

50.60
0.80
14,90
2.01
8.63
C. 16
7.12
3.99
3.75
0.04
0.06
0.19
0.02
2.64
0.05
1.90

99.90
2.96

TRACE ELEMENT LISTING

METHOD 88RPS-0034 88RPS-0035

Ag
As
Au
Ba
Co
Cr
Cu
Ni
Pb
Sb
Zn
B
Be
Co
Cu
Mo.
Ni
Se
Sr
V
Y
Ga

AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
icp/oes
ICP/OES
icp/oes
ICP/OES
XRF

-2
2

-2 B
54
46

280
147
143
-10

0.50
95
6.10

-1
51
148
-10
143
32
129
263
14
19

-2
4

-2
50
43

265
56
145
-10
0.30

74
3

. -1
48
58

-10
141
28
99

268
13
15
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Mb XRF -5
Rb XRF 7
Sr . XRF 134
y XRF 20
Zr XRF 66 64
Th XRF -10 " 10
Sn XRF -0.50 -0.50
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MAJOR OXIDE STATISTICS 

TOTAL NUMBER OF SAMPLES:

	MEAN STD. DEVIATION 
3102 48.36 1.34 
A1203 14.78 0.48 
Fe203 3.26 1.36 
FeO 8.87 1.22 
MoO 6.36 O.84 
3.0 10.62 1.51 

.^a20 2.03 0.87 
K20 0.10 0.08 
Ti02 0.99 0.24 
P205 0.09 0.05 
MnO 0.22 0.04 
C02 0.81 0.83 
S 0.09 0.12 
H20+ , 3.07 0.75 
H2O- ' 0.12 0.06 
LOI 2.86 1.36 
TOTAL 99.80 0.24 
S.G. 3.00 0.06
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TRACE ELEMENT STATISTICS

NO.
Ag
As
Au
Sa
Co
Cr
Cu
Ni
Fb
Sb
Zn
6
Be
Co
Cu
Mo
Ni
Se
3r
V
Y
Ga
Nb
Rb
Sr
Y
Zr
Th
Sn

OF SAMPLES
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14.
14
14
14
14
14"14

14
14
14
14
14

MEAN
-2.00
4.76

-1.07
72.86
46.71

219.36
123.86
109.73
-10.00
0.30

112,86 .
5.76

-1.00
50. 14
103.79
-10.00
109.71
34.79
143.50
302.57
18.43
18.71
-3.14
8.79

145.36
25.00
82.79

-10.00
-0.50

STD. DEVIATION
0.00
3.83
2.43

23.15
5. 33

56.74
111.96
30.79
0. 00
0.11

20.84
3.21
0.00
5.67

68.12
0.00

29.38
4.90

40.49
45.10
5.08
2.79
4.74
2.22

38.58
6. 15

28.15
0.00
0.00
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Di ckenson Lake Stock

•MAJOR OXIDE LISTING 
WEIGHT PERCENT

Si 02 
Ti02 
' \ 203 
e203 

FeO 
MnO 
Ma O 
CaO 
Na20 
K20 
P205 
C02 
S
H2O+ 
H20- 
LOI 
TOTAL 
S.G.

B8RPS-0040 8BRPS-0041 38RPS-0042 88RPS-0043 S8RPS-0044 88RPS-0045

53.50
0.55

19.30
1.49
2-45
0.06
1,34
3.85
6.35
3.51
0.28
0.48
0.02
0.64
0.20
0.50

99.00
2.71

59.00
0.60

19.50
2.02
2.56
0.06
0.47
3.55
6.25
3.41
0.26
0.53
0.01
0.68
0.06
0.60

99.50
2.70

57.40
0.31

19.60
1.90
3.44
0.10
1.28
3.97
6.33
3.68
0.41
0.26
0.01
0.61
0.08
0.50

99.90
2.73

58.30
0.80

18.40
1.97
3.73
0. 12
1.20
2.94
5.39
4.70
0.28
0.30
0.01
0.79
0.18
0.70

99.60
2.71

60.20
0.60

17.80
1.83
2.80
0.09
1.10
3.03
5.50
4.85
0.24
0.62
0.01
0.69
0.08
1.10

99.40
2.69

57.20
0.79

17.40
2.29
3.90
0.12
2.27
4.80
5.67
3.30
0.37
0.48
0.02
0.52

00.00
0.70

99.60
2.77

TRACE ELEMENT LISTING

METHOD 88RPS-3040 88RPS-0041 88RPS-0042 88RPS-0043 88RPS-0044 88RPS-0045

Ag
As
Au
Ba
Co
Cr
Cu
Ni
Ph
Sb
Zn
B
Be
Co .
Cu
Mo

i
k oC

Sr
V

AA
AA
AA
AA
AA
AA
AA
AA
AA -
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES

-2
-1
-2 B

1400
15
12
15
8

-10
-0.10
57
20. 10

1
12
15

-10
5
4

1332
60

-2
-1
-2 B

1360
14

-10
9
7

-10
-0.10
60
9.20

-1
13
9

-10
5
4

801
74

-2
-1
-2 B

1490
9

-10
14
5

-10
-0.10
84
11.20
2
9

14
910
-5
4

751
27

-2
-1
-2 B

935'10

12
9
e

-10
-0.10
108
12
2
10
10

-10
7
7

407
31

-2
-1
-2 B

750
9

-10
16
"""O

-10
-0.10
67
8.70
2
9

17
-10
-5
4

472
39

-2
-1
-2

958
18
35
28
20
-IB
-0.
98
13.
2

19
29

-10
22
IB

869
97

IB

4B
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24 20 27

23 21 26
Y ICP/OES 12 10 l* 26 2B 
3a XRF 23 21 ** ^ ^ 15
Nb XRF 6 -S J^ ; K 

R^ XR! " ,S? 79 378 501 770Sr XRF 1197 791 719 ^ ^ 27

i- S - -I '! !S X iSV XR? -i? " .5! 2i5 347 140S; XRF '". M "".s. "".* ' "^- 5B ' "-"- 5a :"- 5B
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MAJOR OXIDE LISTING 
WEIGHT PERCENT

88RPS-0046 88RPS-3047 88RPS-0048 8BRPS--0049 8SRF3-0050 88RPS-0051

Si 02
Ti02
A1203
Fe203
~eO

.,nO
Mg O
CaO
Na2Q
K2O
P205
CQ2
S
H20+
H20-
LO I
TOTAL
S.S.

56.70
1.02

17.40
2.43
4.72
0.13
1.80
4.35
5.32
4.00
0.38
0.11
0.04
0.46
0.11
0.30

99.00
2.76

52,90
0.84

20.30
2.99
3.67
0.10
2.46
6.90
5.58
1.72
0.24
0.25
0.06
1.23
0.13
1.10

99.20
2.79

54. 5B
0.33
16.90
1.67
3.21
0.10
5.14

11. 10
4.62.
0.71
0.28
0.60
0.01
0.78
0. 10
0.90

100.00
2.37

60.00
0.49

19. 10
1.25
2.33
0.07
0.72
2.30
5.97
5.05
0.17
0.69
0.01
0.64
0.07
1.00

99.40
2.68

57.60
0.63
18.90
1.89
2.86
0.98
2.03
5.22
5.90
2.81
0.31
0.33
0.02
0.49

00.00

0.50
99.10
2.74

60.60
0.52

18. 10
1.73
2.74
0.09
0.99
2.85
5.80
4.92
0.25
0.40
0.01
0.41

00.00
0.80

99.40
2.69

TRACE ELEMENT LISTING

METHOD 88RPS-0046 88RPS-0047 88RPS-0048 B8RPS-0049 38RPS-0050 88RPS-0051

"9
As
Au
Ba
Co
Cr
Cu
Ni
Pb
Sb
Zn
B
Be
Co
Cu
Mo
Ni
Se

l./
- Y
Ga

AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
XRF

-2
-1
-2.
950
15
19
22
13

-10
-0.
110
14
2

17
23

-10
13
10

614
81
25
19

10 10

-2
-l
-2

590
21-ia
35
22

-10
-0.
32
34.40
2 

21 
37

-10
23
8

1549
141
15
24

-2
-l
-2 

249
22

307
5

108
-10
-0.10 
65
8.40
2 

25
6

-10 
111
11 

645
98 
9
19

-2
-1
-2 B

853
9

-10
8

-5
-10
-0. 10
65
9.60
1
8
8

-10
-5
4

506
26
11
18

-2
-1
-2

1290
17
24
23
16

-10
-0. 10
66
1.40
1

17
24

-10
16
6

1259
87
13
19

-2
-l
-2

803
13

-10
19
6

11
-0.10 
91 
12 
2 

11 
20

-10 
5 
5

558 
41 
19 
21
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5 16
K* XRF t t^ 4,1 ' 16 96 53 135 Rb XRF l---x *9 16 547™ - '4? "t: "s 4Il 12S

18 13 12v'c.p -^4 lo i 3 -1 "- j; ,-,-,

- ^ ^ '?i -^ -- "S -tS
Ih ^ -"™ "12. SB 1S.5B -0.50 -0.50 H.. SB
Sn XRF -0.50 -0.50
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MAJOR OXIDE STATISTICS

TOTAL NUMBER OF SAMPLES: 12

	MEAN STD. DEVIATION 
Si 02 57.78 2.30 
A12G3 18.56 1.05 
Fe203 1.95 0.46 
FeO 3.20 0.71 
MqO 1.73 1.23 
~aO 4.61 2.37 
4a20 5.72 0.50 
K2Q 3.60 1.33 
TiO2 0.67 0.19 
P205 0.29 0.07 
MnO 0.09 0.02 
C02 0.42 0.18 
S 0.02 0.02 
H20+ 0.66 0.22 
H20- 0.08 0.07 
LOI 0.72 0.26 
TOTAL 99.43 0.32 
S.G. 2.74 0.05

129



TRACE ELEMENT STATISTICS

NO.
Ag
As
Au
Ba
Co
Cr
Cu
Mi
Pb
Sb
Zn
B
Be
Co
Cu
Mo
Ni
Se
Sr
V
Y
Ga
Nb
Rb
Sr
Y
Zr
Th
Sn

OF SAMPLES
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

- 12

MEAN
-2.30
-1.00
-2.00

969.00
14.33
29.08
16.92
16.92
-8.25
-0. 10
79.42
12.87
1.50

14.25
17.67
66.67
16.00
6,42

813.58
66.83
16.58
21.75
7.83

90.92
786.08

18.83
165.83
-10.00
-0.50

STD. DEVIATION
0.00
0.00
0.60

365.i34
4.58

89.01
8.93

29.89
6. 06

77777777
18.80
8.06
0.90
5.46
9.35

265.53
31.46
2.71

372.38
35.76
6.23
3.36
3.93

39.80
343.55

5.47
75.68
0.00
0.00
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Saqe
Kabenuna Lake Stock

MAJOR OXIDE LISTING 
WEIGHT PERCENT

88RPS-0036 88RPS-0037 83RPS-3I33S 88RPS-0339

Si O2
Ti02
A12O3
Fe203
FeO
MnO
MqO
CaO
Na20
K2O
P205
C02
S
H2O+
H20-
LOI
TOTAL
S.G.

71.60
0.10

15.10
0.80
0.64
0.02
0.40
1.37
5.97
2.74
0.03
0.11
0.01
0.34
0.06
0.20

99.30
2.63

68.70
0.15

15.20
1.11
1.17 '
0.05
0.84
2.03
6.26
3.40
0.09
0.18
0.01
0.12

00.00
0.30

99.30
2.66

66.00
0.29

15.70
1.76
1.69
0.08
1.22
2.67
5.27
3.51
0.15
0.10
0.01
0.42
0.06
0.2Q

98.90
2^.68

67.70
0.28

15.60
1.31
1.34
0.07
0.38
2.01
5.87
3-45
0.10
0.10
0.01
0.36
0.06
0.20

99.10
2.65

TRACE ELEMENT LISTING

METHOD 88RPS-0036 88RPS-0037 S8RPS-0038 88RPS-0039

Aa
As
Au
3a
Co
Cr
Cu
Ni
Pb
Sb
Zn
B
Be
Co
Cu
Mo
Ni
Se
Sr
V
Y

AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES

-2
-1
-2 B

1335
-5
11
6
5

32
-0.10
61
6.50
2' -5

5
-10
-5
2

909
18
5

-2
-1
-2 B

1840
6

17
S
8
19
-0.10
79
6.60
3
7
5

-10 '
7
4

1160
31
9

-2
-1
-2 9

1613
10
26
11
14
21
-0.10
102
10.60
3
10
12

-10
12
6

1313
61
12

-2
-1
—O

1640
a

22
6
9

23
0.10

91
8.70
3
9
7

-10
10
5

1266
48
12
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Ga XRF 21 25 23 20

Nb XRF
Rb XRF
Sr XRF
Y XRF
Ir XRF
Th XRF
Sn XRF

—5
63

301
9

125
-10
-0.50

-5
68

1010
11

161
-10
-0.50

-5
9"?

1223
14

182
11
-0.50

—5
87

1114
12

171
-10
-0.50

c
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MAJOR OXIDE STATISTICS 

TOTAL NUMBER OF SAMPLES:

Si O2
A12O3
Fe203
FeO
MqO
CaO
Na20
K2O
TiO2
P2O5
flnO
C02
S
H2O+
H2O-
LOI
TOTAL
S.S.

MEAN 
68.50 
15.40 
1.25 
1.21 
0.94 
2.02 
5.84 
3.28 
0.20 
0.09 
0.05 
0.12 
0.01 
0.31 
0.04 
0.22 

99. 15 
2.66

STD. DEVIATION
2.35
0.29
0.40
0.44
0.34
0.53
0.42
0.36
0.09
0.05
0.03
0.04
0.00
0.13
0.03
0.05
0.19
0.02
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TRACE ELEMENT STATISTICS

NO.
Aq
As
Au
Ba
Co
Cr
Cu
Ni
Pb
Sb
Zn
B
Be
Co
Cu
Mo
Ni
Se
Sr
V
Y
Ga
Nb
Rb
Sr
Y
Zr
Th
Sn

OF SAMPLES
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

MEAN
-2.30
-1.00
-2.00

1606.25
4.75
19.00
7.00
9.00

23.75
-0.05.
83.25
8.10
2.75
5.00
7.25

-10.00
6.00
4.25

1162.00
39.50
9.50

22.25
-5.00
77.50

1038.25
11.50

159.75
-4.75
-0.50

STD. DEVIATION
Q. 00
0.00
0.00

207.66
6.70
6.48
2.71
3.74
5.74
0. 10
17.56
1.95
0.50
6.78
3.30
0.00
7.62
1.71

180.40
18.88
3.32
2.22
0.00
14.15

181.50
2.08

24.70
10.50
0.00
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Sage
Quartz Diabase

MAJOR OXIDE LISTING 
WEIGHT PERCENT

Si 02 
Ti02 
Al 203 
'e203 

. eO 
MnO 
MgO 
CaO 
Na2O 
K20 
P2O5 
CO2 
S
H2Q+ 
H2O- 
LOI 
TOTAL 
S.Q.

89RPS-0007 89RPS-0008 89RPS-0009 89RPS-0010 89RF3-0011

50.40
1.55

13.00
4.00
12-30
0.24
4.13
8.30
2.32
0.89
0.23
0.10
0.19
1.49
0.10
1.00

99.20
3.09

49.40
0.72
14.80
2.26
8.68
0.20
7.51
11.40
1.55
0.55
0.08
0.14
0.08
1.63
0.16
1.20

99.20
3.03

51.00
1,37

13.00
1.90

11.03
0.23
5. 17
7.97
2.68
1.21
0.18
0.09
0.04
2.43
0.15
2.00

98.40
2.97

47.30
0.83
14.20
3. 25
8.51
0.20
7.29
11.60
2.20
0.76
0.06
0.45
0.01
1.97
0. 10
1.40

98.70
3.05

44.20
4. 12
14.60
1.80

14.60
0.22
4. 15
7.32
3.53
2. W
1.45
0.12
0. 13
0.45

00.00
-0.30
98.90
3.04

TRACE ELEMENT LISTING

METHOD 89RPS-0007 89RPS-0008 89RPS-0009 89RPS-0010 89RPS-0011

Aa
As
Ba
Cr
Li
Pb
Sb
B
Be
Co
Cu
Mo
NX
Se
Sr -
V
'Y

i. 1
Vda~Rb

Zr

AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES

- ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
XRF
XRF
XRF

—2
1.50

315
28
11

-10
0. 10

24
-1
49

164
-10
35
37
156
383
34
149
20
34
166

—o

-1
146
134
16

-10
-0.10
33

1
49
120
-10
70
40
165
224
13
84
16
34
71

-2
-1

392
119
13

-10
0.10

86
-1
42
86

-10
42
39
105
325
31
104
21
54
150

-2
-1
118
127
17

-10
0.20

69
l

41
13

-10
20
35

225
256
17
87
21
27
76

-2
1

1390
-10
14

-10
0. 10

49
-1
36
54

-10
20
17

595
177
38
177
32
57

339
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Sn XRF 
Cd AA

21 
-2

18
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MAJOR OX,C DE STATISTICS 

TOTAL NUMBER OF SAMPLES:

Si 02 
A 1 203 
Fe203 
FaO 
MqQ

K20
Ti02
P205
Mn O
C02
S
H2O+
H2O-
LOI
TOTAL
S. G.

MEAN 
48.46 

92 
.64 
,02 

5.65 
9.32 
2.46 
1.12 
1.72 
0.40 
0.22 
0.18 
0.09 
1.59 
0.10 
1.06 

93.88 
3.04

STD.

13.

11,

DEVIATION
2.77
0.87
0.95
2.56
1.65
2.02
0.73
0.64
1.39 
0.59 
0.02 
0.15 
0.07 
0.74 
0.06 
0.85 
0.34 
0.04
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TRACE ELEMENT STATISTICS

OF SAMPLES
5
5

MEAN
-2.00
-0. 10

472.20
79.60
14.20

-10.00
0.08
62.20
-0.20
43.40
87.40

-10. 00
37.40
33.60

249.20
273.00
26.60
120.20
22.00
41.20 .
160.40

4. -80
-2. 00

STD. DEVIATION
0.00
1.24

525.68
66.05
2.39
0.00
0.11

25.88
1. 10
5.59

53.27
0.00
20.59
9.48

197.95
81.72
10.97
41.02
5.96
13.41

108.57
13.46
0.00
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Olivine Diabase

MAJOR OXIDE LISTING 
WEIGHT PERCENT

Si 02
Ti02
A1203
Fe203
FeO
MnO
MqO
CaO
Na2O
K20
P2O5
C02
S
H20+
H20-
LOI
TOTAL
S.S.

89RPS-0012

44.90
3.82
14.53
2.00
13.50
0.22

- 3.87
7.49
3.36
2.39
1.53
0. 11
0. 14
0.30

00.00
-0.10
98. 10
3.01

TRACE ELEMENT LISTING

•METHOD 89RPS-0012

Aq
As
Ba
Cr
Li
Pb
Sb
B
Be
Co
Cu
Mo
Ni
Se
3r
V
Y

Ga
Rb
Zr

AA
AA
AA
AA
AA
AA
AA
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
ICP/OES
XRF
XRF
XRF

rr-j^*

1

1460
-10
14

-10
-0.10
19
-1
31
77

-10
*3
21

572
143
41
175
27
62
364
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Sn 
Cd
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS

Conversion from SI to Imperial Conversion from Imperial to SI

SI Unit Multiplied by Gives

l mm 
l on 
1m 
1m 
1km

l cm3
Im3
Im3

1L 
1L 
1L

lg 
lg 
1kg
1kg 
It 
1kg 
It

Ig/t 

Ig/t

0.039 37
0.39370
3.28084
0.049 709 7
0.621 371

l on2 0.155 O
l m2 10.763 9
l km2 0.386 10
l ha 2.471 054

0.06102
35.3147

1.3080

1.759 755
0.879 877
0.219969

0.035 273 96
0.032 150 75
2.204 62
0.0011023
1.102311
0.000 984 21
0.9842065

0.029 166 6

0.583 333 33

Imperial Unit Multiplied by Gives

LENGTH
inches 1 inch
inches 1 inch
feet 1 foot
chains 1 chain
miles (statute) 1 mile (statute)

AREA
square inches 1 square inch 
square feet 1 square foot 
square miles 1 square mile 
acres ~ 1 acre

VOLUME
cubic inches 1 cubic inch
cubic feet 1 cubic foot
cubic yards 1 cubic yard

CAPACITY
pints 1 pint 
quarts 1 quart 
gallons 1 gallon

MASS

25.4
2.54
03048

20.116 8
1.609344

6.4516 
0.092 903 04 
2.589 988 
0.4046856

16387 064
0.02831685
0.764 555

0.568261 
1.136 522 
4.546090

ounces (avdp) 1 ounce (avdp) 28.349 523 
ounces (troy) 1 ounce (troy) 31.103 476 8 
pounds (avdp) 1 pound (avdp) 0.453 592 37 
tons (short) 1 ton (short) 907.184 74 
tons (short) 1 ton (short) 0.907 184 74 
tons (long) 1 ton (long) 1016.046 908 8 
tons (long) 1 ton (long) 1.016 046 908 8

CONCENTRATION
ounce (troy)/ 1 ounce (troy)/ 
ton (short) ton (short) 
pennyweights/ 1 pennyweight/ 
ton (short) ton (short)

34.285 714 2 

1.714 285 7

OTHER USEFUL CONVERSION FACTORS

mm
cm
m
m

km

cm2 
m2

km2 
ha

cm3 
m3 
m3

L 
L 
L

g
g

kg
kg

t
kg 

t

gA 

g/t

l ounce (troy) per ton (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 

0.05
pennyweights per ton (short) 
ounces (troy) per ton (short)

Hole Con version factors which are in bold type are exact. The conversion factors have been taken from or have been 
derived from f actors ffven in the Metric Practice Guide for the Canadian Mining an d Metallurgical Industries, pub 
lished by tlie Mining Association of Canada in co-operation with the Coal Association of Canada.
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Organic soils, sandy till, glaciofluvial sand and gravel
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I'KKC AMBKIAN

PROTKR()7(H(

12

11

Mafic Intrusive Rocks

12a Diabase
12b Porphyrilic (feldspar) diabase
I2c Glomeroporphyritic (feldspar) diabase
12d Diabase with minor biotite
I2n Carbonatite
i?p Olivine lampropnyre
I2q Carbonatile-silicocarbonatite fa
12r Ferruginous carbonate
l?fi Syenite
121 Biolite lamprophyre
12u Porphyritic (feldspar) lamprophyre
12v Lamprophyre with xenoliths

	Carbonatite Intrusive Rocks

Firesand Carbonatite

lla Sovitec
110 Silicocarbonatile
11 c Rauhaugite (ferruginous dolomite)

INTRUSIVE CONTACT

ARC HKAN

Herman Lake Alkalic Rock Complex

8a Medium-grained equigranular amphibole syenite
8b Coarse-grained nepheline-cancnniie syenite
8c Nepheline syenite pegmatite
8d Melanocratic nepheline syenite to malignite
8e Pyroxenite
Bf Syenite pegmatite
Sg Fine-grained syenite to nepheline syenite
8h Syenite aplite to quartz syenite aplite
8j Coarse grained syenite
8k Metagabbro may not be related to complex

INTRUSIVE CONTACT

Felsic Intrusive Rocks

7a Quartz-feldspar porphyry
7b Feldspar porphyry
7c Quartz porphyry
7d Diorite quartz diorite
7e Granodiorite, gmnite
Tt Aplite
7g Diorite, granodiorite
7i Porphyritic granodiorite to quartz monzonite
7k Felsic dikes
7m Trondnjemitft. granodiorite quartz-feldspar 

	porphyry
7n Felsic intrusive rocks, (fine-grained, rare quartz

	or feldspar phenocrysts) 
7p Intrusive breccia
7q Equigranular quartz monzonite to granite
7r Porphyritic (plagioclase) diorite, granodiorite
7s Porphyritic quartz monzonite to granite
Tt Syenite to quartz syenite
7u Monzonite to quartz monzonite
7v Massive trondhjemite to quartz diorite
7w Granodiorite, fin-? grained, commonly schistose

INTRUSIVE CONTACT

Metamorphosed Mafic to Ultramafic Intrusive 
Rocks
6a Gabbro, diorite
6b Anorthosite gabbro
6c Anorthosite
6d Diabase
6t Hornblende diorite
6g Peridotite
6h Pyroxenite
61 Talc schist
Gj Mafic dikes
6k Quartz diorite, trondhjemite^
Bm Quanz gabbro
6n Xenolithic gabbro
6q Porphyritic gabbro, diorite
6p Carbonatized or carbonate-bearing mafic

intrusion
6r Hoinblendite 
6s Hornblende-biolite rock with xenoliths (intrusive

breccia)
6t Biotite-rich intrusive rock 
6u Intrusive Breccia

iNTRtJSIVE CONTACT

Meiasedimentary Rocks 

Chemical Metasedimentary Rocks*?

5a Magnetite/hematite chert iron formation
5b Carbonate, commonly with minor chert, pyrite,

and rarely arsenopyrite
5c Sulphide, commonly associated with sub 

ordinate siderite and chert 
5d Chert, may contain subordinate siderite and

pyrite locally may be graphitic 
5e Graphite-argillite. commonly pyntic argillaceous

and associated with iron formation 
5f Chert and iron oxide in approximately equal

portions 
5g Chert and carbonate in approximately equal

portions 
5h Cherl and sulphide in approximately equal

portions 
5i Cnert. graphite, argillite (black chert containing

graphite)
5k Chert, siderite and magnetite 
5m Chert wacke or siltstone 
5n Chert cemented with iron oxides, i e weathered

iron formation (chert breccia) 
5p Chen hematite 
5q Iron oxide chert wacke 
5r Iron oxide wacke 
5s Chert breccia

Clastic Metasedimentary Rocks

4a Volcanic clast wacke
4b Chen
4c Plagioclase-quartz-biotite schist
4d Wacke lithic wacke
4e Argillite
4t Interlaminated siltstone, mudstone
4g Conglomerate with granite clasts'
4h Volcanic clast conglomerate
4] Siltstone, sandslone, lithic sandstone
4k Quartz arenite, arkose, lithic arkose
4m Carbonate rich metasediment/
4n Lithic arkose
4p Thinly bedded wacke, siltstone
4q Carbonate, ferruginous limestone
4r Wacke thinly bedded amphibole, quartz-

	piagioclase schist
4s Wacke with garnet porphyroblast
4t Siltstone, massive

Metavolcanic Rocks 

Intermediate to Felsic Metavolcanic Rocks

3a Sericite schist
3b Heterolithic breccia
3c Monolithic lapilli luff
30 Tuffaceous quanz-eye. feidspar-clast sericite

	schist
3e Banded tuft with fiamme
3f Massive flow
3g Monolithic breccia (felsic matrix, mafic clasts)
3h Porphyritic (feldspar) flow
3* Feldspar crystal tuff, intermediate
3) Porphyritic (quartz) flow
3k Spneruliticflow
31 Breccia, felsic ciasts in chlonle matrix
3m Flow banded lava
3n Autoclastic monoMhic breccia
30 intermediate luff
3p Heterolithic lapilli tuff
3q Quartz eye crystal tuff
3r Heterolithic quarlz-eye crystal tuft, lapilli tuff
3s heterolithic crystal tuft, breccia
31 Tuff
3u Laminated tuft
3v Chlonle-sericite schist
3w Feldspar crystal tuff, felsic
3y Crystal (quartz-teldspar) tuft
3z Heterolithic (cataclastic) breccia

Mafic to Intermediate Metavolcanic Rocks

2a Massive flows
2b Pillowed flows
2c Chlorite schist
2d Heterolithic breccia
2e Monolithic brocc-ia (mafic matrix felsic clasts)
21 Porphyritic (feldspar) flows
2g Massive medium-grained flows
2h Magnetite-bearing flows
2i Tuffaceous chloritic schist
2| Pillowed porphyritic (feldspar) flows
2k Variolitic flows
21 Amygdaloidal flows
2m Feldspar (quartz) crystal tuff
2n Helemlithic breccia, lapilli size clasts
2p Breccia (mafic matrix, intermediate to felsic

	clasts)
2q Amphibolite
2r LaminalRd tuft, lapilli luff
2s Crystal (feldspar] tuff, crystal tuff
2\ Taic-actinolite. actinolite rock
2u Monolilhic brecc ia (mafic matrix, mafic clasts)
2v LaminalRd tuff
2w Lapilli tuff
2y Porphyritic (amphibole) flows
2z Tuff, chloritic schist with quartz'

INTRUSIVE CCWMC/

Early Felsic Plutonic Rocks

Gneissic Granitic Rocks
la Aplite
!b Pegmatite
le Diunte. quartz diorite
Id Trondhjemite
le Trondhjemite, gneissic lo massive
11 Leucocratic trondhjemite
1g Porphyritic biotite trondhjemite dikes

Massive Granitic Rocks'71
in Aplite, pegmatite dikes
Ip Dinnte, quartz diorite 

Trondhjemite
Granodiorite, quartz monzonite 
Monzonite quartz monzonite 
Porphyritic monzonite, quartz monzonite 
Granodiorite, trondhjemite (weakly foliated) 
Porphyritic granodiorite 
Massive quartz monzonite 
Porphyritic quartz monzonite to granite

1q
Ir 
Is 
1t
1u 
lv 
lw 
1y

3 This '5 fundamentally a field legend moitidecf Dy subsequent 
ttons. The legend apples lo a// maps, resulting from current mapping p'ogrsrns m 
ihe Wawa area. Umls listed may no! di' be oresenr m eacn township Where a 
mck-tjntr code is followed by a secona code in bta^kets Jhe second unit occi/fs 
wttnm the firKt unit Many animates, ptli-.. trencftes. and j/' surveyed claims were 
deleted due lo lac* of space

" Greater than 5Q^o silicate-oxide mttier&ts.

c Greater than 5 O "o carbonate.

d Colour index 20 lo 40.

6 dolour index W to 25.

' Transitional porphyritic to nonpo/pnyr't'C.

S Associated with mafic intrusive rocks

" A chemical sedimentary ped wtnch contains 33* o' mote ut me common iron 
minera/s Dy volume This does not mciudecomnioniy as*mc,iMert mrerbeds of 
Chen or ciastic sedimentary material. A sufficiently extensive mappabte unit con 
taining a significant proportion of I'C-nsione mferbeds o.' chun or clastic sedimen- 
taty material A sufficiently extensive mappdtJte unit containing a significant 
proportion of ironstone tnterbeds may ne designated as an iron formation

1 Dour type conglomerate

l Grew mica may be present

" May De intrusive i

' Greater than 5 8-c

mPOSSibly contemporaneous with unit 7

n May ne Proterozoic

P Legend estaoitsned in /979 and m or-fer tu maintain continuity between map 
sneets if will be retained Uranium-lea-1 isotopic ages. Turek e) d/ (1982 '984; 
have so tai mdicateo ttut the external granites at?, younger than jne supracrustal 
rocks

9 may be compilea tram external sources

ABBRKVIATIONS

m 
c

P 
s 
b
mt

F 
se
bx

mullion structure
. . . . . clast

pillow
. . . . . slickensides 

. . . . . . . . biotite
. . intersection of 

two foliations
fold axis ut minor (old

. . . stretched
breccia

h
my
gos
c
te

Si!

c ltd
IF

MA

hornfels
mylonite
gossan

carbonatized
iron staining

silicified
chloritoid

iron formation
magnetic anomaly

Symbols

Schistosity 
(inclined, vertical)

Lineation, bearing
and plunge
indicated.
(m mullion
structure.
c clast.
p - pillow.
s-slickensides.
b -- biotite.
i intersection of 2
foliations.
F -- fold axis of
minor fold.
Se - stretched
spherulites.
h hornblende
Ch chlorite
streaks)

Glacial stnae

Pillowed volcanics; 
dip and facing 
direction indicated

yy v~ i Pillow elongation 
y fa l (inclined, vertical.

facing direction
unknown)

Radioactivity, 
superscript refers lo 
numbet in table

Minor shear 
(inclined, vertical)

Major shear 
(attitude uncertain 
attitude indicated)

Trench

Pit

Banding (inclined, 
vertical)

Kinkband (inclined, 
vertical with plunge 
of fold and direction 
of movement 
indicated)

plane, bearing and 
plunge ot foid axis)

Geological 
boundary 
(observed, 
interpreted)

Area of bedrock 
outcrop

KX^

Mineral Occurrence

Bedding, top 
(arrow) tram gram 
gradation (inclined, 
vertical, overturned)

Bedding, top 
(arrow) from cross 
bedding (inclined, 
vertical 
Overturned*

Bedding top. 
(arrow) indicated by 
flame structures in 
interbedded 
sandslone-siltstone 
(inclined, vertical. 
overturned)

Paleocurrent 
direction as 
suggested by ripple 
marks (R), Cross 
bedding (X)

Data from diamond 
drillhole

Shaft, depth in feet

Jointing (inclined, 
vertical)

Lineament

Lineament, possibly 
a fault zone
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Ministry of
Northern Development
and Mines

Ontario

Mines and Minerals Division 
Ontario Geological Survey

Open File Map 219

Precambrian Geology

Killins Township

Stuk' 1:15 H4U
500m

UNEDITED MANUSCRIPT
This unedited Open Fne Map is presented (or viewing in order to 
provide early access to recent geoscience mapping It wilt be avail 
able for on-request viewing at the Wawa Resident Geologist's 
office, the Ontario Geological Survey Mines Library ,n Sudbury and 
the Mines and Minerals information Centre Library in Toronlo.

Information from this publication may be quoted if credit is yiven It 
is recommended that reference lo this map be made in the following 
form:

Sage, R P 1993 Precambrian geology. Killins Township. Ontario 
Geological Survey, Open File Map 219. sralp l 15 840.

SOURCKS OF INFORMATION

Base map derived from Forest Resources Inventory maps. Lands 
and Waters Group, Ontario Ministry of Natuiai Resources.

Assessment Files Research Office, Ontario Geological Survey, 
Toronto (AFRO)

Resident Geologist's Files, Ontario Ministry ol Northern Develop 
ment and Mines. Sault Ste. Mane

Recoids, The Algoma Steel Corporation Limited (formerly Algoma 
Ore Properties Limited) Sault Ste Marie.

Assessment Files Office, Algoma Central Railway Sault Sle. Mane 
(ACR).

Geology nut tied to surveyed lines

Magnetic declination approximately 6 n 1G W in 1983
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12

11

Mafic Intrusive Rocks

I2a Diabase
I2b Porphyritic (feldspar) diabase
I2c Glomeroporphyritic (feldspar) diabase
i2d Diabase with minor biotite
12n Carbonatite
!2p Olivine lamprophyre
l?q Carbonati1e-silicocarbonatiteb
I2r Ferruginous carbonate
12s Syenite
!2t Biotite lamprophyre
I2u Porphyritic (feldspar) lamprophyre
I2v Lamprophyre with xenoltths

	Carbonatite Intrusive Rocks

Firesand Carbonatite

11 a S6vitec
11b SilicorarOonatite
1 le Rauhaugite (ferruginous dolomite)

INTRUSIVE CONTACT

AR( HK\N

Herman Lake Alkalic Rock Complex

8a Medium-grained equigranular amphibole syenite
8u Coarse-grained nepheline-cancnnite syenite
8c Nepheline syenite pegmatite
8d Melanocratic nepheline syenite to malignite
8e Pyroxenite
8f Syenite pegmatite
8g Fine-grained syenite to nepheline syenite
8h Syenite aplite to quartz syenite aplite
8| Coarse-grained syenite
8k Metagabbro. may not be related to complex

CONTACT

Felsic Intrusive Rocks

7a Quartz-feldspar porphyry
7b Feldspar porphyry
7c Quarlz porphyry
7d Diorite, quartz d onte
7e Granodiorite, granite
7f Aplite
7g Diorite, granodiorite
7 1 Porphyritic granodiorite to quartz monzonite
7k Felsic dikes
7m Trondhjemite, granodiorite, quartz-feldspar

	porphyry 
7n Felsic intrusive rocks, {fine-grained, rare quartz

	or feldspar phenocrysts) 
7p Intrusive breccia
7q Equigranular quartz monzonite to granite
7r Porphyritic (plagioclase) diorite, granodiorite
7s Porphyritic quartz monzonite to granite
7t Syenite to quart;' syenite
7u Monzonite to quartz monzonite
7v Massive trondhjemite to quartz diorite
7w Granodiorite, tine grained commonly schistose

INTRUSIVE CONTACT

Metamorphosed Mafic to Ultramafic Intrusive 
Rocks
da Gabbro, diorite 
6b Anorthosite gabbro

Anorthosite
Diabase
Hornblende diorite
Peridotite
Pyroxenite
Talc schist
Mafic dikes
Quartz diorite, trondhjemiteS
Quarlz gabbro
Xenolithic gabbro
Porphyritic gabbro diorite
Carbonatized or carbonate-bearing mafic
intrusion
Hornblendite
Hornblende-biotite rock with xenoliths (intrusive
breccia)
Biottte-rich intrusive rock
Intrusive Breccia

6c
6d
6f
6g
6h
61
6j
6k
6m
6n
6q
6p

6r 
6s

6t 
6u

Metasedimentary Rocks 

Chemical Metasedimentary Rocks''

5a Magnetite/hematite chert iron formation
5b Carbonate, commonly with minor chert, pyrite,

and rarely arsenopyrite 
5c Sulphide, commonly associated with sub 

ordinate siderite and chert 
5d Chert, may contain subordinate siderite and

pyrite locally may be graphitic 
5e Graphite-argilhte, commonly pyritic argillaceous

and associated with irun formation 
5f Chert and iron oxide in approximately equal

portions 
5g Chert and carbonate in approximately equal

portions 
5h Chert and sulphide in approximately equal

portions 
5i Chert, graphite, argillite (black chert containing

graphite)
5k Chert, siderite and magnetite 
5m Chert, wacke or siltstone 
5n Chert cemented with iron oxides: i e weathered

iron formation (chert breccia) 
5p Chert, hematite 
5q Iron oxide, chert wacke 
5f Iron oxide, wacke 
5s Chert breccia

Clastic Metasedimentary Rocks

4a Volcanic clast wacke
4b Chert
4c Piagioclase-quarlz-biolite schist
4d Wacke, lithic wacke
4e Argillite
4f Interlaminated siltstone mudstone
4g Conglomerate with granite clasts'
4h Volcanic clast conglomerate
4[ Siltstone, sandstone, lithic sandstone
4k Quartz arenite, arkose, lithic arkose
4m Carbonate-rich metasediment/
4n Lithic arkose
4p Thinly bedded wacke, siltstone
4q Carbonate, ferruginous limestone
4r Wacke, thinly bedded amphibole, quartz-

	plagioclase schist
4s Wacke with garnet porphyroblasts
4t Siltstone, massive

	Metavolcanic Rocks 

Intermediate to Felsic Metavolcanic Rocks

3a Sericite schist
3b Heterolithic breccia
3c Monolithic lapilli tuff
3d Tuffaceous quartz-eye, feldspar-clast sericite

	schist
3e Banded tuff with fiamme
31 Massive flow
3g Monolithic breccia (felsic matrix, mafic clasls)
3h Porphyritic (feldspar) How
3i Feldspar crystal tuff, intermediate
3| Porphyritic (quaitz) flow
3k Spherulitic flow
31 Breccia, felsic clasts in chlorite matrix
3m Flow banded lava
3n Autoclastic monolithic breccia
3o Intermediate tuff
3p Heterolithic lapilli tuft
3q Quartz-eye crystal tuft
3r Heterolithic quartz-eye crystal tuff lapilli tuff
3s Heterolithic crystal tuff, breccia
3t Tuff
3u Laminated tuff
3v Chlorile-sencite schist
3w Feldspar crystal tuff, felsic
3y Crystal (quartz-feldspar) tuff
3z Heterolithic (cataclastic) breccia

Mafic to Intermediate Metavolcanic Rocks

2a Massive flows
?b Pillowed flows
2r Chlorite schist
2d Helerolithic breccia
2e Monolithic breccia (mafic matrix fei SK- clasts)
2t Porphyritic (feldspar) flows
2g Massive medium-grained flows
2h Magnetite-bearing flows
2i Tuffaceous chloritic schist
2| Pillowed porphyritic (feldspar) flows
2k Variolitic flows
21 Amygdaloidal flows
2m Feldspar (quartz* crystal tuff
2n Heterolithic breccia, lapilli size clasts
2p Breccia (mafic matrix, intermediate to felsic

	clasts}
2q Amphibolite
2r Laminated tuff, lapilli tuff
2s Crystal (feldspar) tuft, crystal tuff
21 Talc-actmolite, actinolite rock
2u Monolithic breccia (mafic matrix, mafic clasts)
2v Laminated tuff
2w Lapilli tuft
2y Porphyritic (amphibole) flows
2z Tuff, chloritic schist with quartz'

	 INTRUSIVE CONTACT

Early Felsic Plutonic Rocks

Gneissic Granitic Rocks
la Aplite
l b Pegmatite
le Diorite quartz diorite
1d Trnndhjemite
1 e TronilhjHrnite. gneissic to massive
if Leucocratic trondhjemite
lg Porphyritic biotite trondhjemite dikes

Massive Granitic Rocks"1
in Aplite, pegmatite dikes
ip Diorite, quartz diorite
)q Trondhjemite
1r Granodiorite, quartz monzonite
Is Monzonite, quartz monzonite
It Porphyritic monzonite, quartz monzonite
lu Granodiorite, trondhjemite (weakly foliated)
1v Porphyritic granodiorite
lw Massive quartz monzonite
1y Porphyritic quartz monzonite to granite

a Tn/s is fundameniniiy a field legend mutinied by subsequent lahorarory investiga 
tions The legend nppnes to all maps, resulting from c ut r eft mapping programs in 
the Wawa a:ea. Units listed may not at' be present ,n each township Where a 
rock-unit code is followed by a second r.odft m brackets the second unit occurs 
withi'i fie first unit M&fy dtiilho'es pit'- frenr.nes, antl n!l surveyed claims were 
deleted due ,Fo lack o' space.

b Greater than 5Q 0''v silicate-wive minerals.

c Greater than 50^ carbwate.

d Colour index 20 to 40

e Colour mete* JO to 25

' Trans'ttonat porphyritic lo nonpnrpnyni'C.

9 Associated with mafic intrusive roc.ns.

b A chemical sedimentary oen whicn contains 33 0t ot more o/ f"e common iron 
minerals by volume This does not inr.nieiecammoriiy associated m'erbeds o' 
chen or clastic sedimentary material. A sufficiently extensive mappafl'e unit con 
taining a significant proportion of ironstone interbed* a'r.hen or clastic sedimen 
tary material. A sufficiently extensive mappatjte unit containing a significant 
proportion ot ironstone interbed!* may ne designated m, an no" formation

' Dote type conglomerate

l Green mica may he present

* Way De intrusive "' pan

1 Greoter than b^ quartz

mPussibiy contemporaneous with unit 7

n May be Proterozoic.
P Legend established in T979 and in order to maintain continuity oetween map 

sheets it will ne retained Uranium-lead isotopic ages. Titrek et a! ff9fl?. I9fl4i 
ha\te so far indicated tnar the external granites are younger ttxin me supracrustal 
rocks.

Q may fis complied from external source.;
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Symbols

Schistosity 
(inclined, vertical)

Lineation, bearing
and plunge
indicated.
(m - mullion
structure,
c clast.
p pillow.
s slickensides.
b -biotite,
i - intersection of 2
foliations,
r -told axis of
minoi fold,
Se -- stretched
spherulites.
h hornblende.
Ch- chlorite
streaks)

Glacial striae

Pillowed volcanics; 
dip and facing 
direction indicated

Pillow elongation 
(inclined vertical, 
facing direction 
unknown)

2 i Radioactivity. 
fc l superscript refers to 

number in table

Minor shear 
(inclined, vertical)

Major shear 
(attitude uncertain, 
attitude indicated)

Trench

Pit

Banding (inclined 
vertical)

Kinkband (inclined, 
vedical with p'uriye 
of fold a r. d direction 
ot movement 
indicated)

Minor fold (strike 
and dip of axial 
plane, bearing and 
plunge of fold axis)

Geological 
boundary 
(observed, 
interpreted)

Small bedrock 
outcrop

Area ol bedrock 
outcrop

Mine

Mineral Occurrence

Bedding top 
(arrow) from gram 
gradation (inclined, 
vortical, overturned)

Bedding, top 
(arrow) from cross 
bedding (inclined, 
vertical 
overturned)

Bedding top 
(arrow) indicated by 
flame structures m 
interbedded 
sandstone-siltstone 
(inclined, vertical, 
overturned)

Paleocurrent 
direction as 
suggested by ripple 
marks (R). Cross 
bedding (X)

Data from diamond 
drillhole

W Shan depth m feet

Jointing (inclined, 
vertical)

Lineament, possibly 
'^2_l a fault zone

Nore. No! ali symbols may appear on f map sheet.
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UNEDITED MANUSCRIPT
This unedited Open File Map is presented for viewing in order lo 
provide early access to recent geoscience mapping. It will be aviiil 
able tor on-reguest viewing at the Wawa Resident Geologist's 
office, the Ontario Geological Survey Mines Library in Sudbury and 
the Mines and Minerals Information Centre Litxary in Toronto

Information from this publication may be quoted if credit is given. It 
is recommended that reference to this map be made in the following 
form

Sage, R.P 1993 Precambrian geology, Knicely Township, Ontario 
Geological Survey, Open File Map 220. scale l 15 840

SOURCES OF INFORMATION
Base map derived from Forest Resources Inventory maps, Lands 
and Waters Group, Ontario Ministry ot Natural Resources

Assessment Files Research Ollice, Ontario Geological Survey, 
Toronto (AFRO).

Resident Geologist's Files, Ontario Ministry ol Northern Develop 
ment and Mines, Sault Ste. Marie

Records, The Algoma Steel Corporation Limited (tuimeily Algoma 
Ore Properties Limited). Sault Ste Marie

Assessment Files Office, Algoma Central Railway Sault Ste Marie 
(ACR)

Geology no! tied to surveyed lines.

Magnetic declination approximately 6 a 16 Win 1983
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Organic soils, sandy till, glaciofluvial sand and gravel

UNCONFORMITY

PRKCAMBRIAN
PROTKRO/OIC

Mafic Intrusive Rocks

i2a Diabase
I2b Porphyritic (feldspar) diabase
12c Glomeroporphytitic (feldspar) diabase
12d Diabase with minor biotite
I2n Carbonatite
12p Olivine lamprophyre
I2q Caruonatite-silicocarbonatite6
12r Ferruginous cartmnaie
12s Syenite
I2t Biotite lamprophyre
I2u Porphyritic (feldspar) lamprophyre
12v Lamprophyre with xenulilhs

	Carbonatite Intrusive Rocks

11 Firesand Carbonatite

11 a Sovite0
iih Siiicocarbonatitp
11C dolomite)

INTRUSIVE CONTACT

ARCHEAN

Herman Lake Alkalic Rock Complex

8a Medium-gramme equigranular amphibole syenite
8b Coarse-grained nepheline-cancnnite syenite
8c Nepheline syenite pegmatite
8d Melanocratic neohehne syenite to malignite
8e Pyroxenite
8f Syenite pegmatite
8g Fine-grained syenite to nepheline syenite
8h Syenite aplite to quartz syenite aplite
8j Coarse-grained syenite
8k Metagabbro, may not De related to complex

INTRUSIVE CONTACT 

Felsic Intrusive Rocks

7a Quartz-feldspar porphyry
7b Feldspar porphyry
7c Quarlz porphyry
7d Diorite, quartz diorite
7e Granodiorite, granite
7f Aplite
7g Diorite, granodiorite
7i Porphyritic granodiorite To quartz monzonite
7k Felsic dikes
7m Trondhjemite, granodiorite, quartz-feldspar

	porphyry 
7n Felsic intrusive rocks, (fine-grained, rare quarlz

	or feldspar phenocrysfs) 
7p intrusive breccia
7q Equigranular quartz monzonite to granite
7r Porphyritic (plagioclase) diorite, granodiorite
7s Porphyritic quartz monzonite to granite
71 Syenite to quartz syenite
7u Monzonite to quarlz monzonite
7v Massive trondhjemite to quartz diorite
7w Granodiorite, fine grained, commonly schistose

INTRUSIVE CONTACT

Metamorphosed Mafic to Ultramafic Intrusive 
Rocks
6a Gabbro, diorite
6b Anorthosite gabbro
6c Anorthosite
6d Diabase
6f Hornblende diorite
6g Peridotite
6h Pyroxenite
61 Talc schist
6j Mafic dikes
6k Quartz diorite, trondhjemite?
6m Quartz gabbro
6n Xenolithic gabbro
6q Porphyritic gabbro, diorite
6p Carbonated or carbonate-bearing mafic

intrusion
6r Hornblendite 
6s Hornblende-biotite rock with xenoliths (intrusive

breccia)
6t Biotite-nch intrusive TOCK 
6u Intrusive Breccia

INTRUSIVE CONTACT

Metasedimentary Rocks 

Chemical Metasedimentary Rocks'1'

5a Magnetite/hematite chert iron formation
5b Carbonate commonly with minor chert, pyrite.

and rarely arsenopyrite
5c Sulphide, commonly associated with sub 

ordinate siderite and chert 
5d Chert, may contain subordinate siderite and

pyrite locally may be graphitic 
5e Graphite-argillite commonly pyntic. argillaceous

and associated with iron formation 
5f Chen and iron oxide in approximately equal

portions 
5g Chert and carbonate m approximately equal

portions 
5h Chert and sulphide in approximately equal

portions 
5i Chen graphite, argillite (black chert containing

graphite)
5k Chert, siderite and magnetite 
5m Chert, wacke or siltstone 
5n Chert cemented with iron oxides, i e weathered

iron formation (chert breccia) 
5p Chert, hematite 
5q Iron oxide chert wacke 
5r irun oxide, wacke 
5s Chert breccia

Clastic Metasedimentary Rocks

4a Volcanic clast wacke
4b Chert
4c Plagioclase-quartz-biotite schist
4d Wacke, lithic wacke
4e Argillite
4t Interlaminated siltstone, mudstone
4g Conglomerate with granite clasts'
4h Volcanic clast conglomerate
4j Siltstone, sandstone, lithic sandstone
4k Quartzarenite, arkose, tunic arkose
4m Carbonate-rich metasediment/
4n Lithic arkose
4p Thinly bedded wacke, siltstone
4q Carbonate, ferruginous limestone
4r Wacke, thinly bedded amphibole, quartz-

	plagioclase schist
4s Wacke with garnet porphyroblast
4t Siltstone, massive

Metavolcanic Rocks 

Intermediate to Felsic Metavolcanic Rocks

3a Sericite schist
3n Heterolithic breccia
3c Monolithic lapilli tuff
3d Tuffaceous quarz-eye. teldspar-clasl sericite

	schist
3e Banded tuff with fiamme
3t Massive flow
3g Monolithic brecua (felsic matrix, mafic clasts)
3h Porphyritic (feldspar) (low
3i Feldspar crystal tuff intermediate
3) Porphyritic (quartz) flow
3k Spherulitic tlow
31 Breccia, felsic dasts in chlorite matrix
3m Flow banded lava
3n Autoclastic monolithic breccia
30 Intermediate tuft
3p Heterolithic lapilli tuff
3q Quartz-eye crystal tuft
3r Heterolithic quartz-eye crystal tuft, lap'lh tuff
3s Heterolithic crystal tuft, breccia
31 Tuff
3u Laminated tuff
3v Chlorite-sericite schist
3w Feldspar crystal tuff felsic
3y Crystal (quartz-feldspar) tut!
3z Heterolithic (cataclastic) breccia

Mafic to Intermediate Metavolcanic Rocks

2a Massive tluws
2b Pillowed flows
2c Chlorite schist
2d Heterolithic breccia
2e Monolithic breccia (mafic matrix felsic clasts)
2f Porphyritic (feldspar) flows
2g Massive medium-grained flows
2h Magnetite-bearing flows
2i Tuffaceous chloritic schist
2j Pillowed porphyritic (feldspar) flows
2k Variolitic flows
21 Amygdaloidal flows
2m Feldspar (quartz! crystal tuff
2n heterolithic breccia, lapilli size clasts
2p Breccia (mafic matrix, intermediate to felsic

	clasts)
2q Amphibolite
2r Laminated tuft, lapilli tuff
2s Crystal (feldspar) tuff crystal tuft
2l Talc-actmolitp actinolite rock
2u Monolithic breccia (mafic matrix, mafic clasts)
2v Laminated tuff
2w Lapilli tuff
2y Porphyritic (amphibole) flows
2z Tuft, chloritic schist with quartz'

INTRUSIVE CONTACT

Early Felsic Plutonic Rocks

Gneissic Granitic Rocks
la Aplite
1b Pegmatite
1c Diorite, quartz diorite
1rt Trondhjemite
1e Trondhiemite. gneissic to massive
1f Leucocratic trondhjemite
lg Porphyritic biotite trondhiemite dikes

Massive Granitic Rocks"1 
in Aplite, pegmatite dikes

Diorite, quarlz diorite
Trondhiemite
Granodiorite quartz monzonite
Monzonite, quartz monzonite
Porphyritic monzonite quartz monzonite 

lu Granodiorite, trondhjemite (weakly foliated) 
lv Porphyritic granodiorite 
lw Massive quartz monzonite 
ly Porphyritic quart? monzonite to granite

ip 
1q 
1r 
1s
it

a Thrs is fundamentally a f'elrf legend mollified by subsequent 'aoora/ory investiga 
tions. The legend applies to ail maps, resulting from current mapping programs m 
!he Wawa .-ires Units listed may foi 31* he present in eat'' township. Where a 
rock-unit code is followed by 3 second r.ode ir, bijckvfs tint second umt ocr.urs 
wtiht/i me t if si unit. Many drillholes. p;K trendies, dntJ 3/1 su'veyed datms were 
deleted due to lack of space

" Greater flan 500'o silicare-o/ide minef&ts.

c Greater than 50 "k carbonate

d Colour index 20 ro 40

e Colour index W lo 25
' fransifional porphyritic lo nonporphyrtt'C

Q Associated wiJh mafic intrusive rocks.

" A chemical sedimentary bed which contains 33^ of rro/e of !he common iron 
minerals Oy volume. Th/s does not fnctuctecommonty associated tnierbeds of 
chert or clast it: sedimentary material A sufficiently extensive mappaDte unit con- 
raining a sigritl/cant proportion of ironstone intetueds of chert or clastic, sedimen 
tary matena! A sufficiently extensive mappsble umi containing a significant 
p'uportion of ironstone interbed may ue aestgnaied as an iron formation

1 Dore type conglomerate

i Green mica may oe present

* May be intrusive in part

t Greater man S0-*, quartz.

mPossibly contemporaneous with unit 7

n May tie Proterozoic.

P L f.gena established in 7979 and m order to maintain continuity oetween map 
sheets n will De retained Uranium-lead isotopic ages. Turek et al f? 982. 1984) 
have so 1di 'nritr.ated that the external g ranites are younger :har 11 if supracrustal" 
rocks.

1 may be compiled frorr sternal source*.
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mullion structure
. . . . . . , . . . . . . clast
. , , . . . . . . . pillow
. . , . . . . shckensides
. , , . . . . . . . . . biotite
, . . , . . . . . intersection of

two foliations
fold axis ot minor fold
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Symbols

,m

RA:

Schistosity 
(inclined, vertical)

Lineation, bearing
and plunge
indicated,
(m mullion
structure
c clast.
p pillow.
s-shckensides,
b - biolite,
\ = intersection of 2
foliations,
F ~ fold axis of
minor fold,
Se stretched
spnerulites,
h . hornblende,
Ch- chlorite
streaks)

Glacial striae

Pillowed volcanics, 
dip and facing 
direction indicated

Pillow elongation 
(inclined vertical 
facing direction 
unknown)

Radioactivity, 
superscript refers to 
number in table

Minor shear 
(inclined, vertical)

Major shear 
(attitude uncertain, 
altitude indicated)

Trench

Pit

Banding (inclined, 
vertical)

Kinkband (inclined, 
vertical with p'unge 
of fold and direction 
of movement 
indicated)

Minor told (strike 
and dip of axial 
plane, bearing and 
plunge of foid axis)

Geological 
boundary 
(observed, 
interpreted)

Area of bedrock 
outcrop

Bedding, top 
(arrow) from gram 
gradation (inclined, 
vertical, overturned)

Bedding, top 
(arrow) from cross 
bedding (inclined, 
vertical 
overturned)

Bedding top. 
(arrow) indicated by 
flame structures in 
interbedded 
sandstone-si llstone 
(inclined, vertical, 
overturned)

Paleocurrent 
direction as 
suggested by ripple 
marks (R). Cross 
bedding (X)

Data trom diamond 
drillhole

Jointing (inclined,

.33' Shaft, depth in (eet

Lineament, possibly 
a fault zone

Note. Nor an symbols may appear on MI? map sfeel
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UNEDITED MANUSCRIPT
This unedited Open File Map is presented for viewing in order to 
provide early access to recent geoscience mapping It will be avail 
able for on-request viewing at the Wawa Resident Geologist's 
office, the Ontario Geological Survey IWnes Library in Sudbury ana 
the Mines and Minerals Information Centre Library n Toronto

Information Irorn this publication may be quoted if credit is given It 
is recommended thai reference to this map be made in the following 
lornr

Sage, R P 1993. Precambrian geology, Lalibert Township; Ontario 
Geological Survey, Open File Map 321 scalei'15840

SOURCES OF INFORMATION
Base map derived from Foiest Resources Inventory maps. Lands 
and Waters Group. Ontario Ministry ol Natuiai Resources
Assessment Files Research Office, Ontario Geological Survey, 
Toronto {AFRO).

Resident Geologist's Files, Ontario Ministry of Northern Develop 
rnent and Mines, Sault Ste. Marie

Records, The Algoma Steel Corporation Limited (formerly Algoma 
Ore Properties Limited), Sault Ste Mane.
Assessment Files Office. Algoma Central Railway Sault Ste Marie 
(ACR)

Geology not tied lu surveyed lines
Magnelic declination approximately 6" 16 W in 1983


