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Frontispiece-View from a metagabbro hill within the Cornice Creek stock northeast across Hor 
wood and Keith Townships toward Radio Hill in Penhorwood Township.
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ABSTRACT

This report describes the geology, structure, and mineral deposits of Horwood Township and the 
southern half of Keith Township, situated approximately 80 km (50 miles) southwest of Timmins, 
Ontario and comprising an area of 310 km2 (120 square miles) in the District of Sudbury. All consoli 
dated rock is of Early Precambrian age, exclusive of several Middle and Late Precambrian diabase 
dikes. Mafic to intermediate metavolcanic, predominantly subaqueous, pillowed to massive flows are 
widespread, and together with relatively minor felsic pyroclastic and subvolcanic rocks represent the 
oldest lithologies.

820 SMC 13045

Figure 1-Key map showing location of the Keith-Horwood 
Area. Scale 1:3,168,000 (1 inch to 50 miles).

Metasediments are exceedingly sparse and likely originated by local degradation of the earlier 
metavolcanics. Early pretectonic mafic to ultramafic intrusive bodies are particularly abundant. Age 
relations between the metagabbroic and ultramafic plutons are uncertain although possibly these 
rocks are connected with the Early Precambrian volcanism. At least two stages of structural defor 
mation have affected the supracrustal sequence, accounting for the "V" structural trend within the 
map-area and a southwest-plunging open fold system. Numerous felsic to intermediate plutonic 
rocks of varying composition and age have invaded the metavolcanic sequence. Early trondhjemite 
batholiths are believed to have been the magma source for numerous quartz and feldspar porphyry 
dikes of the area. All the above rock types were intruded by at least two ages of diabase dikes. The 
northeast-trending olivine diabase dikes are likely related to the 2,147 million year old Abitibi 
swarm.

IX



Extensive, intermittent mineral exploration and property development have principally focused 
on the gold possibilities of the map-area. Gold mineralization is mainly confined to quartz vein sys 
tems and pyritized shear zones. Tionaga Gold Mines Limited in 1938-39 recorded the only mineral 
production in the map-area to date, amounting to 2,299 ounces of gold and 404 ounces of silver. 
Orofino Mines Limited during 1948 to 1952 delineated a zone of gold mineralization 105,000 tons in 
extent and averaging 0.27 ounces gold per ton. Recent indications of disseminated, porphyry-type 
molybdenite mineralization have created new interest in the map-area.



Geology 

of the

Horwood Lake Area

District of Sudbury

by

F.W. Breaks1

INTRODUCTION 

Location and Accessibility

The map-area is bounded by Latitudes 480 08'N and 470 56'N and by Longi 
tudes 82 0 13'W and 82 0 24'W and comprises Horwood Township plus the south 
ern half of Keith Township, an area of 310 km2 (120 square miles) of which ap 
proximately 65 km2 (25 square miles) are covered by water. Access to Horwood 
Lake (formerly Mattagaming Lake) is gained by an Ontario Division of Forests 
public access road reachable via Highways 101 and 616; a public boat-launch site 
is maintained on Horwood Lake near the Groundhog River Dam in Keith Town 
ship. Most parts of the map-area are then readily accessible via Horwood Lake. 
The southeastern portion of Horwood Township in the vicinity of the Delahey 
Fire Tower, is accessible by a poorly maintained secondary road which passes 
through Kukatush station in Penhorwood Township and thence to Highway 101 
through a short secondary road which merges with the aforementioned route to 
the southeast portion of the map-area. The Marl Creek area in west-central Hor 
wood Township is accessible by a jeep road which branches from a gravelled sec 
ondary road, the latter originating from Highway 101 at Ivanhoe Lake. The 
Swayze River is navigable by canoe in southwestern Horwood Township (three 
portages), although navigation in recent years has been greatly hampered by 
abundant log-jams caused by debris from recent forest fires. A fifty-eight chain 
portage connects Great Pike Lake with Hardiman Bay. The Canadian National 
Railway passes very close to the map-area with stations at Tionaga, Kukatush, 
Groundhog River, and Foleyet.

West-central Horwood Township and adjoining Silk Township have been 
the scene of forest fires in 1948 and 1955. Soil erosion in the hilly areas has prod-

1 Geologist, Precambrian Geology Section, Geological Branch, Ontario Division of Mines. Manu 
script approved for publication by the Chief Geologist, 26 June 1973.
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uced many excellent exposures, especially in the area north of the Swayze River. 
Drainage of the area is effected by the northerly flowing Groundhog River 

system; major tributaries within the map-area are the Swayze River, Marl 
Creek, and Cornice Creek.

Acknowledgments
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Physiography

Horwood Lake represents the dominant physiographic feature within the 
map-area. This narrow north-trending lake, at 335 m (1,100 feet) elevation, is ap 
proximately 25 km (17 miles) in length and reaches a maximum breadth of 8 km 
(5 miles) in northern Horwood Township. A prominent 16 km (10 miles) long 
northeast branch is called Hardiman Bay. Delahey Mountain in southeast Hor 
wood Township, approximately 490 m (1,600 feet) in height, marks the highest 
elevation within the map-area. Thus, the overall relief is about 150 m (500 feet). 
Local relief can occasionally reach 60 m (200 feet) as in the vicinity of Delahey 
Mountain and along some shoreline sections of Hardiman Bay. Generally the 
area is one of low relief, usually less than 15 m (50 feet). In 1928, Spruce Falls 
Pulp and Paper Company constructed a dam between Horwood Lake and 
Groundhog Lake so that Horwood Lake would serve as a supply reservoir, facili 
tating a more constant water-flow during winter months for hydroelectric pur 
poses at Kapuskasing. This scheme was responsible for a water-level rise of ap 
proximately 4.7 m (15 feet) resulting in the coalescence of Hoodoo Lake and 
Horwood Lake, in addition to substantially increasing the area of Horwood Lake 
in north-central Horwood Township. Wave action has led to shoreline modifica 
tions in many areas (Photo 1).

Previous Work

Initial geological investigation was undertaken by W.A. Parks (1900) of the 
Geological Survey of Canada in 1899 who briefly described the rocks along the 
shores of Horwood Lake northwards towards Groundhog Lake. T.L. Tanton in



Photo 1-Soil slumping and wave-bank undercutting of varved clays, Horwood Lake, near Dale 
Township boundary.

1916 also conducted a general geological survey and produced the first geologic 
map of the Horwood Lake area (Tanton 1917). The geology and mineral occur 
rences in the southern part of Horwood Township and contiguous areas were 
summarized by H.M. Bannerman (1930; 1934). H.C. Laird (1935) evaluated sev 
eral gold properties and cursorily examined the geology in the southern half of 
Horwood Township. W.D. Harding's report of 1937 represents the most recent 
and comprehensive geological survey of the map-area. Operation Chapleau, a re 
cent geological reconnaisance mapping project undertaken by the Ontario Divi 
sion of Mines, included the Horwood Lake area (Thurston et al. 1971). Adjacent 
Penhorwood and Reeves Townships, have recently been mapped by Milne 
(1972).

Field and Research Methods

The field study was undertaken during the summer months of 1971. Scale of 
mapping was one-quarter inch to one mile. Geological surveying was carried out 
by pace-and-compass traverse so that as many outcrop areas as practicable, ob 
vious on vertical aerial photographs, were visited. More widely spaced traverses 
were run in areas of poor bedrock exposure. Geological and structural informa 
tion were recorded on standardized field note forms, the data being subsequently
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transferred to base maps. The base maps were prepared by the Cartography Sec 
tion, Division of Lands, from Forest Resources Inventory maps of the Division 
of Forests, Ontario Ministry of Natural Resources. Geology in this study is not 
tied to surveyed lines.

All assays and whole rock chemical analyses were conducted by Mineral Re 
search Branch, Ontario Division of Mines. Ten thin sections of typical granitic 
rocks were chosen for modal analyses. These thin sections were previously 
stained for potassic feldspar and plagioclase by well known methods, which were 
described by Bailey and Stevens (1960) and Boone and Wheeler (1968). In addi 
tion, hydrofluoric acid etching and sodium cobaltinitrite slab-staining was done 
on numerous hand specimens selected from the main granitic units within the 
map-area in order to achieve a clearer idea as to the compositional variation of 
these rocks.

Resources

During recent years a thriving fish and game industry has developed in the 
Horwood-Groundhog Lakes area with many camps catering to tourists. Very lit 
tle logging has been carried out on a commercial basis since exhaustive harvest 
ing removed most of the mature forest in the 1950s. Occasionally, small un 
touched stands of mature white pine with individual trees measuring up to 15 m 
(50 feet) in circumference were observed by members of the field party, likely 
left by loggers to ensure that natural reseeding would occur. Open stands of coni 
ferous trees tend to predominate within areas of extensive outwash sands and 
gravels as in west-central Horwood Township north of Marl Creek. Tamarack, 
alder and black spruce tend to be common in wet, marshy areas. Trembling as 
pen groves favour dry sandy soil conditions as in the sandy outwash areas in 
southwestern Horwood Township.

Prospecting and Mining Activity

Economic interest within the general region was initially stimulated in the 
early 1900s by the discovery of two major iron formation bands located along the 
Groundhog River and Woman River, to the immediate northeast and south of 
the map-area respectively. Interest in iron soon abated, however, and during the 
following years gold was to become the principal metal sought. Early reports of 
gold mineralization within the map-area date back to 1909 (Laird 1935, p.33), 
with prospecting no doubt inspired by important discoveries during the same 
year in the nearby Porcupine district.

In 1918, the first significant gold discovery was recorded by T. Jessop on the 
eastern shore of Horwood Lake in central Horwood Township. This prospect was 
to be later acquired by Groundhog Gold Mines Limited in 1934. Discovery of vis 
ible gold on the present day claim-group of Orofino Mines Limited in southeast 
ern Silk Township instigated another small staking rush in the early 1930s. Nu-



merous properties within the map-area were actively being developed at this 
time. During 1938-39 the Smith-Thorne Mine, then operated by Tionaga Gold 
Mines Limited, recorded the only gold production to date despite an exhaustive 
and prolonged search for this metal in the map-area. Discovery of gold in north 
ern Keith Township on the Joburke property in 1946 once again spurred interest 
with extensive staking recorded in the northern portion of the Swayze metasedi- 
mentary-metavolcanic belt. Development of the Orofino Mines Limited gold 
prospect during 1948-53 outlined a small, presently subeconomic, mineralized 
zone of 105,000 tons with 0.27 ounces gold per ton. Negligible mineral explora 
tion has been undertaken within the map-area in recent years. No property de 
velopment has been recorded in the assessment work files of the Ontario Divi 
sion of Mines since 1966 when Hardiman Bay Mines Limited evaluated gold 
mineralization on their property located south of Stangiff Lake in southeastern 
Horwood Township. Occurrences of base metals have thus far proven to have 
been of minor importance.

GENERAL GEOLOGY

The map-area is situated at a conspicuous narrowing (approximately 12 km 
(7 miles) in breadth) within a generally east-west trending metavolcanic- 
metasedimentary-metagabbroic belt known as the Swayze greenstone belt (Go 
odwin 1965). All bedrock is of Early Precambrian (Archean) age with the excep 
tion of Middle to Late Precambrian diabase dike swarms. Mafic metavolcanics 
predominate and together with minor felsic metavolcanics comprise the oldest 
rocks. The mafic metavolcanics vary from massive varieties, commonly with pil 
low and amygdaloidal structures, to exposures overprinted by a strongly pene 
trative schistose fabric. Metasediments are of minor importance, and display a 
great diversity of rock types which consists of volcanogenic metagreywacke, po 
lymictic conglomerate, chert, and meta-argillite. Pretectonic mafic to ultramafic 
plutons of variable size, which are especially notable in Horwood Township, in 
vade the metavolcanic sequence, and are believed to be consanguineous with 
Early Precambrian mafic volcanism. The syntectonic domical Hardiman Lake 
Pluton, consisting predominantly of foliated trondhjemite, invaded the supra 
crustal sequence in southeastern Horwood Township and induced east-west to 
north-south trending cross-folds adjacent to the pluton near Great Pike Lake. 
Numerous, narrow, quartz and feldspar porphyry dikes appear to be 
predominantly a hypabyssal phase of the early syntectonic trondhjemitic plu 
tonic complexes. Several massive late-tectonic, equigranular to porphyritic gran 
itic stocks also intrude the mafic metavolcanics. Diabase dike swarms intrude all 
the aforementioned lithologies.

Rank of regional metamorphism is generally within greenschist facies and 
locally becomes epidote-almandine amphibolite grade within contact meta 
morphic aureoles surrounding the granitic plutons.

Unconsolidated Pleistocene deposits predominantly consist of outwash 
sands and gravels with glacial tills and varved clays of local importance.
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TABLE 1 I TABLE OF LITHOLOGIC UNITS FOR THE HORWOOD LAKE AREA.

CENOZOIC
QUATERNARY 

RECENT
Lake, stream, and swamp deposits. 

PLEISTOCENE
Glacial drift, sand, gravel, boulders, and varved clays.

UNCONFORMITY

PRECAMBRIAN
MIDDLE TO LATE PRECAMBRIAN (PROTEROZOIC) 

MAFIC INTRUSIVE ROCKS
Olivine diabase dikes (Abitibi-type), quartz diabase, and porphyritic diabase 

dikes.

INTRUSIVE CONTACT

EARLY PRECAMBRIAN (ARCHEAN)
LATE FELSIC TO INTERMEDIATE INTRUSIVE ROCKS

Biotite granodiorite, biotite quartz monzonite, porphyritic biotite grano 
diorite, porphyritic biotite quartz monzonite, biotite-hornblende quartz 
diorite, hornblende monzonite, xenolithic granitic rocks, hornblende 
quartz monzonite, aplite dikes, muscovite granodiorite, hornblende 
granodiorite, biotite-hornblende diorite.

IN T R USI VE CO NT A CT

EARLY FELSIC TO INTERMEDIATE INTRUSIVE ROCKS
Biotite trondhjemite, biotite-hornblende trondhjemite, biotite-hornblende 

diorite, quartz porphyry, feldspar porphyry, quartz-feldspar porphyry, 
migmatite.

INTRUSIVE CONTACT

MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS 
ULTRAMAFIC INTRUSIVE ROCKS

Dark green-black serpentinite, light blue-green serpentinite, talc-carbonate 
serpentinite, sheared serpentinite.

MAFIC INTRUSIVE ROCKS
Metagabbro, xenolithic metagabbro, porphyritic to equigranular diorite, 

hornblendite, metagabbro dikes.

METAVOLCANICS AND METASEDIMENTS 
METASEDIMENTS

Greywacke, conglomerate, chert, chert breccia, quartzite, arkose, slate. 
FELSIC TO INTERMEDIATE METAVOLCANICS

Tuff, lapilli-tuff, tuff-breccia, pyroclastic breccia, felsic flows, quartz-feldspar 
crystal tuff, feldspar and/or quartz porphyry subvolcanic rocks, miaro 
litic subvolcanic rocks.

MAFIC TO INTERMEDIATE METAVOLCANICS
Amygdaloidal metavolcanics, pillowed metavolcanics, crenulated metavol- 

canics, laminated metavolcanics, medium-to coarse-grained metavolcanics, 
mafic breccia, amphibolitized metavolcanics, massive metavolcanics, 
garnetiferous metavolcanics, variolitic metavolcanics, porphyritic andesite, 
migmatized metavolcanics.



Early Precambrian (Archean)

MAFIC TO INTERMEDIATE METAVOLCANICS 1

These rocks underlie approximately 70 percent of the map-area thus consti 
tuting the major lithologic unit. Two major types of mafic metavolcanics were 
recognized during the mapping. These two types were distinguished mainly on 
the basis of hardness and colour.

Most of the mafic metavolcanics have been affected by greenschist facies 
metamorphism. These rocks range in character from massive varieties which dis 
play pillow and amygdaloidal structures and relict volcanic textures (in thin sec 
tion) to varieties which are moderately to intensively sheared and cabonatized. 
Typically, the mafic metavolcanics are fine-grained to aphanitic, lighter coloured 
and more easily broken with a hammer than their amphibolitized counterparts. 
Fresh surface colours are commonly light to medium grey-green and dark blue- 
green. Commonly developed minerals are chlorite, actinolite, albitic plagioclase, 
clinozoisite, epidote, sericite, and calcite. Accessory minerals such as magnetite, 
pyrite, and pyrrhotite are ubiquitous and occasionally occur in local concentra 
tions.

Relict volcanic textures were recognized in several thin sections, particularly 
in specimens from massive, pillowed exposures which are megascopically devoid 
of appreciable shearing. Wispy to stumpy, euhedral to subhedral, diminutive 
plagioclase laths (usually 5-10 percent) are often haphazardly arranged in a 
manner suggestive of the former presence of a subophitic texture. The ground 
mass is completely replaced by a fine-grained felted mass of fibrous actinolite, 
chlorite, epidote and, less commonly, clinozoisite and hornblende. In other thin 
sections a preferred orientation of the plagioclase laths is reminiscent of flow lay 
ering. The plagioclase microphenocrysts are largely altered to sericite, carbonate, 
and epidote but, nevertheless, lath outlines are still clearly discernable in plane 
polarized light. Secondary magnetite 'dusts' tend to be commonplace and proba 
bly resulted from the degradation of primary minerals.

In two areas (west boundary of Horwood Township, north of Swayze River, 
and east side of Horwood Lake, south of Pinecone Point) of Horwood Township 
massive, very fine grained, pillowed, jet black, mafic metavolcanics of basaltic 
composition are noteworthy. These rocks are difficult to break with a geological 
hammer. On the light green-grey weathered surfaces of these rocks diminutive 
plagioclase laths can often be observed. Relict subophitic textures are readily 
recognizable in thin section. The dark fresh surface colour is due to an abun 
dance of fine-grained hornblende (60-70 percent) and lesser amount of magnetite 
'dusts' (5 percent). Subordinate quantities of actinolite, epidote, plagioclase and 
quartz were noted in thin section. Near the west boundary of Horwood Town 
ship, north of the Swayze River, fairly rapid change takes place from blue-green

1 Henceforth referred to as mafic metavolcanics.
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(fresh surface), commonly amygdaloidal chlorite-actinolite-epidote-plagioclase 
pillowed mafic metavolcanics, to the above jet black variety. The contact is ob 
scured by glacial material. It is possible that the areas underlain by jet black, 
mafic metavolcanics of lower amphibolite facies grade represented small pockets 
of higher than average heat flow operative during regional metamorphism of 
Swayze supracrustal sequences and, in absence of significant deformation. This 
would help to explain the greater areal extent and massive nature of the two 
areas of jet black amphibolitized mafic metavolcanics vis-a-vis the narrow zones 
of well foliated rocks of similar grade peripheral to the granitic batholiths.

Laminated mafic metavolcanics, characterized by fine, subtle colour band 
ing, vary from light grey to grey green which is best observed on weathered sur 
faces. Thin sections are typified by fine-grained, preferentially aligned actinolite 
prisms (50 to 60 percent) and lesser amounts of clinozoisite, chlorite, quartz, and 
albite. These rocks tend to be most common in the Great Pike Lake area and 
possibly represent mafic tuffs.

Medium- to coarse-grained, usually massive, mafic rocks represent a com 
mon and important lithology in the map-area. In view of the strong possibility 
that these rocks are polygenetic the descriptive term amphibolite was employed 
during mapping. Petrogenesis of massive, largely medium-grained amphibolites 
is particularly problematical when contact relations are lacking, especially those 
within the smaller masses. In all likelihood the majority of these rocks represent 
the coarser-textured part of mafic lava flows and most have been reclassified on 
Map 2329 (back pocket) as massive, medium-grained mafic metavolcanics. Dark 
green-black colours are typical of fresh surfaces although grain-size, fabric, and 
colour index are best observed on weathered surfaces. The larger masses tend to 
be coarser-grained than the coarse-textured lava flow centres and were mapped 
as metagabbro (4a), as exemplified by the Horwood Lake Stock. The metagab- 
bro plutons will be described later.

Pillow structures are widespread within the map-area and commonly consti 
tute valuable stratigraphic indicators, particularly in the massive relatively 
undeformed sections, such as in west-central to central Horwood Township. Size 
of the pillows range from 15 cm (6 inches) to 8 m (26 feet) in length although a 
large majority are less than l m (3 feet). In many outcrops a conspicuous periph 
eral zone of vesicles occurs contiguous to the dark-green selvedge of the pillows. 
Very rarely were amygdules noted to be concentrated towards the upper concave 
surfaces of the pillows. Radially disposed amygdules were also observed in a few 
pillows. In some pillows a fine wispy concentric banding ("onion-skin banding") 
was discernable, especially on exposures north of the Swayze River. The origin 
of such a feature may be related to the cooling and contraction of quasi-liquid 
lava globules. Bun, loaf, and balloon shapes proliferate (Photo 2) although mat 
tress shapes may be locally abundant (Schrock 1948, p.364).

Interstitial breccia between adjacent pillows were noted in a few exposures. 
The subangular fine-grained breccia fragments (usually less than 15 mm in size) 
are of similar composition to the pillows and are believed to have resulted from 
palagonitization of lava fragments which likely spalled off from rapidly 
quenched pillows.
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Photo 2-Typical undeformed loaf-shaped pillow lava, at entrance of Hardiman Bay, Horwood 
Township.

Deformation tends to produce a phyllosilicate foliation subparallel to the pil 
low lava bedding in addition to stretching and plastically distorting the shapes 
of individual pillows. Nevertheless, in many outcrops, through careful scrutiny, 
lava flow tops can still be ascertained, since concave upper surfaces and pillow 
"tails" commonly survive. In areas of intense shearing only fragmented pillow 
selvedges and distorted amygdules have survived.

Amygdaloidal structures are commonplace in the area usually in pillowed 
mafic metavolcanics and are immediately obvious in outcrop as differentially 
weathered ovoid to lensoid pits. Diameters of the amygdules are typically less 
than 5 mm (0.2 inch). Exceptionally large amygdules with diameters up to 2.5 
cm (l inch) occur in southeast Horwood Townhip and adjacent Dale Township 
(Photo 3).

Amygdules of such size probably formed in the rocks under very shallow 
water depths, possibly 500 m (1,640 feet) or less (Moore 1968, p.43). Calcite, 
quartz, sercite, and epidote represent the commonest vesicle infilling minerals 
with calcite and quartz commonly occurring as polygonal, "honey-comb" aggre 
gates.
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ODM9653

Photo 3-Partially weathered out large amygdules in blue-green massive, fine-grained mafic meta- 
volcanics. Diameter of coin about 2.3 cm (1 inch).

Variolitic structures were only observed at one exposure of pillowed mafic 
metavolcanics, located at the mouth of the Swayze River. Light green weather 
ing variolites occur as discrete circular forms and as coalescing masses, the latter 
predominating towards the pillow periphery. Diameters of these structures 
range up to 5-6 cm. No evidence of radiating textures could be discerned at the 
outcrop.

Intrapillow material is present in a few localities, particularly in west-central 
Horwood Township, where it occurs as discrete, light green, fine-grained epi- 
dote-quartz masses generally characterized by ovoid to elongate forms, as shown 
in Photo 4. These peculiar epidote-quartz masses are also apt to occur in massive 
mafic metavolcanics, although these occurrences are usually situated within or 
contiguous to a pillowed sequence. Resemblance to the epidosite 1 masses which 
are widespread in the Late Precambrian Catochin greenstones of Virginia is 
noteworthy (Reed and Morgan 1971) although in contrast with the Virginia 
greenstones the epidosite within the map-area represents only a very minor pro 
portion of the mafic metavolcanics, and tends to be more regular in form. After a 
detailed petrographical and chemical study, Reed and Morgan (1971, p.526) con 
tend that the "segregation of calcium-rich epidosite" resulted from chemical al-

1 Defined by Reed and Morgan (1971, p.527) as a "fine-grained, light yellowish green rock com 
posed essentially of epidote and quartz".
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Photo 4-Pods and vein epidosite within a balloon-shaped pillow on a small island north from the 
entrance of Hardiman Bay. Pillow selvedges can be observed at the edge of the photo. 
Diameter of coin about 2.3 cm (1 inch).

teration "with attendant concentration of sodium and magnesium (spilitization) 
in the greenstone". It is difficult to decide whether this hypothesis is applicable 
to the map-area due to lack of detailed information. The geological environment 
of the mafic metavolcanics differs in the two respective areas: the Catochin 
greenstone are probably subaerial plateau basalts (Reed 1964) whereas the vol 
canics of the map-area have a subaqueous association as evidenced by wide 
spread pillow structures. The development of the epidosite in the map-area 
seems to be later than the pillow selvedges. This observation also militates 
against the possibility that the epidosite masses represent exotic fragments 
which became incorporated when the pillow lavas were extruded. Appearance of 
obvious exotic inclusions such as sedimentary material were not observed either 
interstitally nor within pillows, although Prest (1950, p.8) records the presence of 
laminated, cherty fragments within pillows east of the Groundhog River in 
Keith Township. The epidosite thus seems to have formed by late-stage deuteric 
alteration, subsequent to the formation of the pillows, possibly aided by connate 
fluids derived from incorporation of seawater within the volcanic sequence.

Mafic breccias, although not uncommon in the map-area tend to abound in 
areas of good exposure, such as along the northwestern shore of Horwood Penin 
sula, and volcanogenic origin with tectonic overprinting lending a 'flowage' char 
acter to outcrops as exemplified in Photo 5. Fragments are usually of lapilli size 
and tend to be strongly monolithologic, weathering typically to a light-grey as

11
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ODM9655

Photo 5-Mafic tuff breccia, northwestern shore of Horwood Peninsula. The more felsic fragments 
tend to possess lenticular outlines with contiguous schistosity warping around. Diameter 
about 2.3 cm (1 inch).

contrasted against a darker green fine-grained matrix and may have consisted of 
pyroclastic material prior to deformation. The fragments generally exhibit ob 
late deformational geometry which indicates pronounced extensional strain in 
two directions within the foliation plane.

Flow-top (autoclastic) mafic metavolcanic breccias are notably scarce even 
within excellently exposed areas of massive pillowed mafic metavolcanics thus 
rendering it impossible to separate individual lava flows. One excellent exposure 
of flow-top breccia situated in west-central Horwood Township occurs as a rela 
tively narrow unit (7 to 10 m (23 to 33 feet) in thickness) concordant to the strike 
of contiguous pillows and is comprised of irregular amygdaloidal light-grey 
weathering fragments imbedded in a darker coloured finer-grained matrix 
(Photo 6). A second locality of autobrecciated flow material (Photo 7) is interca 
lated within a well-defined north-facing mafic metavolcanic and felsic pyroclastic 
pile in south-central Keith Township. This autoclastic unit is intermittently 
traceable along strike for approximately 2 km (1.2 miles) and appears to be inter 
calated between a lower 200 m (656 feet) thick felsic pyroclastic band and an up 
per pillowed, amygdaloidal mafic metavolcanic unit of undefined thickness. The 
lava flow-top measurements within this metavolcanic pile indicate that this 
mafic breccia likely originated as flow-bottom material, after the cessation of fel 
sic pyroclastic activity. Several other autoclastic breccias are exposed elsewhere 
within this particular metavolcanic sequence.

12
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Photo 6-Amygdaloidal flow-top breccia, west-central Horwood Township.

ODM9657

Photo 7-Exposure of autoclastic flow-bottom breccia, Birch Island, Horwood Lake. Note the an 
gular, slightly deformed, monolithologic fragments and lack of sorting. Diameter of coin 
about 2.3 cm (1 inch).

13
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Irregular zones of higher grade metamorphism, occur in the mafic metavol- 
canic sequences peripheral to intra-belt granitic plutons (Kukatush Pluton and 
Hoodoo Lake Pluton), granitic batholithic complexes along the western flanks of 
the map-area and within the southeastern part of Horwood Township (Hardi 
man Lake Pluton).

Mafic metavolcanics adjacent to these intrusive bodies are readily recogniza 
ble by a definite colour change and increase in specific gravity with proximity to 
these granitic bodies. This characteristic feature was also noted by Milne (1972, 
p.7 and 52) in adjacent Penhorwood Township. The light grey to bluish-green 
mafic metavolcanics of greenschist facies rank have been transformed into den 
ser, black to greenish-black rocks, possibly by prograde reaction of the assem 
blage chlorite-actinolite   carbonate with the development of hornblende and a 
more calcic plagioclase plus minor epidote and almandine. Attendant oblitera 
tion of primary volcanic structures and textures renders it difficult to determine 
the premetamorphic nature of this amphibolitized rock. In rare instances pillow 
selvedges and amygdules have partially survived amphibolitization as in expo 
sures at Delahey Mountain. Amphibolitization usually proceeded in the pres 
ence of variable shearing stress as testified by the weakly to strongly foliated 
fabric together with an absence of directionless hornfelsic textures in thin sec 
tion. Notable is the general concordancy of tectonic fabric present in the amphi 
bolitized mafic metavolcanics with that of adjacent early granitic complexes (e.g. 
Hardiman Lake Pluton) within the map-area. This feature complies with the ob 
servations of Milne (1972, p.53) who interpreted that "folding, intrusion of tron- 
dhjemitic gneisses and metamorphism overlapped in time and might be re 
garded as geologically synchronous". A lineation defined by the alignment of 
hornblende prisms in the plane of foliation is commonly present although not al 
ways megascopically obvious.

Mineralogicaly, these fine- to medium-grained rocks are predominantly com 
posed of hornblende and plagioclase with lesser amounts of epidote, biotite, 
quartz, magnetite, and garnet. This assemblage is representative of epidote-am 
phibolite facies metamorphic rank. Occasionally a gneissosity is imparted by al 
ternations of plagioclase-rich layers with mafic bands, which possibly originated 
by metamorphic differentiation.

Lepidoblastic textures are common place in thin section although granoblas 
tic polygonal pods and layers are apt to occur, particularly in plagioclase and 
quartz rich domains. Locally, poikiloblastic pods of garnet are present such as on 
the southern shore of Groundhog Lake near the Kukatush Stock. In rare in 
stances sillimanite-almandine amphibolite subfacies metamorphic rank appears 
to have been attained such as at the aforementioned locality where the following 
mineral assemblage was noted: 
Hornblende ± Plagioclase H- Garnet 4- Clinopyroxene -l- Calcite 4- Magnetite

Geochemistry of the Mafic Metavolcanics

Several typical mafic metavolcanic rocks from the map-area were selected 
for major element analysis to obtain some idea of their bulk compositional char 
acteristics. In addition, the samples were chosen to test whether the colour vari-
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TABLE 2 l CHEMICAL ANALYSES AND NORMS OF MAFIC METAVOLCANICS 1 .

Location

Sample Number

SiO 2
A1 2 0 3
Fe2 0 3
FeO
MgO
CaO
Na2 O
K2 O

47 056'30"N 47 057'30"N 47 0 59'45"N 480QO'lo"N 47 0 56'30"N 
820 24'00"W 820 24'00"W 820 2l'30"W 820 17'30"w 820 18'oo"w

H 2 O"

C02
TiO 2
P 2 0 5
MnO
S

Total

Qz 
Or
Ab
An
Di
He
En
Fs
Mt
II
Ap
Po

2-43-2 2-43-4 2-19-2A 3-25-13 2-48-12

50.20
13.80

2.11
10.20

5.54
10.20

1.98
0.41
2.02
0.01
1.24
1.40
0.08
0.23
0.10

50.20
13.70

1.94
10.60

4.77
11.50

1.94
0.17
0.86
0.02
0.52
1.39
0.09
0.24
0.12

49.00
13.20

1.78
7.93
7.38

12.90
1.57
0.11
2.18
0.03
3.40
0.67
0.06
0.22
0.03

52.20
13.50

2.54
10.80

4.5'4
9.78
2.23
0.36
1.12
0.01
0.31
1.57
0.11
0.23
0.06

56.80
15.50

1.55
5.98
4.63
7.15
3.13
1.00
1.87
0.02
0.42
1.10
0.26
0.13
0.01

99.50

5.61
2.52

17.41
28.65
10.07

9.35
9.67

10.30
3.18
2.77
0.19
0.29

98.10

NORMS

6.01
1.04

16.99
29.16
11.43
13.02
7.00
9.14
2.91
2.73
0.22
0.34

100.50

3.10
0.69

14.01
30.21
19.03
11.08
10.56

7.05
2.72
1.34
0.15
0.09

99.40

8.40
2.18

19.27
26.32

8.63
10.19
7.55

10.23
3.76
3.05
0.26
0.17

99.50

11.75
6.08

27.24
26.01

4.43
2.71
9.81
6.88
2.31
2.15
0.62
0.01

Specific Gravity 3.02 

Colour Dark Blue Green 

Na2 O + K2O

3.06 2.65

Normative 
Colour Index

Normative 
Anorthite 
Composition

2.39

45.33

60.79

Black Grass Green 

1.682.11

46.24

61.80

Analyses and norms in weight percent.

51.77

67.03

2.87 2.97

Black Grey Green

2.59 4.13

43.41

56.28

28.27

47.37
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ations (on fresh surfaces) commonly encountered during the field mapping could 
be related to bulk chemical changes within the mafic metavolcanic group and 
hence be utilized as a criterion to subdivide these rocks. Care was exercised to se 
lect only fresh chip samples from relatively massive, unsheared, amygdule free 
exposures to reduce possible effects of heterogeneity. The analyses together with 
normative mineral computations and selected petrochemical parameters are 
given in Table 2.

A distinctive subalkaline, quartz normative tholeiitic basaltic chemistry 
characterizes the major element analyses as demonstrated by utilizing the vari 
ous plots of Irvine and Baragar (1971), except for analysis 2-28-12 which is ande- 
sitic in composition. Collectively, the analyses indicate a gradual increase in to 
tal alkali content and a decrease in ferrous iron, magnesium oxide, normative 
anorthite content and normative colour index relative to increasing silica con 
tent. The four metabasalts notably display a restricted range of silica and very 
constant alumina contents. Combined water (I^O"1") is quite variable as ex 
pected (0.86 percent to 2.18 percent) and is largely dependent upon chlorite con 
tent and to a lesser extent upon proportion of amphibole.

The number of analyses is small but the results tend to indicate that within 
the map-area rock colour is not a useful parameter with which to subdivide the 
mafic metavolcanic group. The first three metabasalt analyses in Table 2 are rel 
atively uniform in bulk chemistry even though a significant colour variation is 
evident. It seems more likely that colour variation in these metamorphosed 
mafic flows is much less dependant upon original chemistry than upon second 
ary processes, responsible for differences in the modal proportions and composi 
tion of chlorite, actinolite, and hornblende but also for differences in grain size. 
Analyses from the two previously mentioned uniform areas of jet black, pillowed 
mafic metavolcanics (analyses 2-42-2 and 2-25-13) can now be reliably classed as 
metabasalts since a close similarity has been demonstrated by these analyses.

FELSIC TO INTERMEDIATE METAVOLCANICS1

Felsic metavolcanics comprise approximately three percent of the metavol 
canic sequence within the map-area, occurring as scattered, generally small 
units. This rock group has not been shown on previous maps of the area. Most of 
the felsic metavolcanics are fine-grained, weakly to moderately foliated, and 
probably derived from dacitic to rhyolitic pyroclastic deposits, consanguinous 
subvolcanic intrusive rock (Groundhog Lake Felsic Complex), and subordinate 
felsic flows. Various shades of blackish grey and greyish green represent typical 
fresh surface colours. Light grey to buff coloured weathered surfaces are charac 
teristic, reflecting a relatively low colour index (less than 15), and aiding in the 
field subdivision of these rocks. A phyllitic sheen is occasionally apparent on foli 
ation surfaces which result from the rock breaking along thin seams of chlorite 
and (or) muscovite.

1 Henceforth referred to as felsic metavolcanics. 
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Coarser pyroclastic phases varying from lapilli-tuff to pyroclastic breccia are 
present within several of the felsic units mapped. The lithic fragments tend to be 
strongly monolithologic, and very similar in composition to the matrix; the only 
exception to the rule consisted of several exposures of lapilli-tuff in the south- 
west part of the Groundhog Lake Felsic Complex situated near the mafic meta- 
volcanic contact zone. Here fine-grained felsic lenticular fragments up to 50 mm 
(2 inches) in length are embedded in a mafic matrix. In south-central Keith 
Township a narrow, elongate, northeast-striking felsic pyroclastic unit, at least 2 
km (1.2 miles) in length and about 200 m (656 feet)in thickness, is intercalated 
within a previously described north-facing pillowed, autobrecciated, to massive 
mafic metavolcanic pile. The rocks are predominantly pyroclastic breccia, com 
posed of highly deformed lenticular to streaky, felsic, fine-grained matrix which 
displays subtle grading features reflecting gravity sorting of ash particles. The 
eastern extremity is probably truncated by the Kukatush Pluton. Two small, 
elongate, felsic masses which outcrop along both shores of Horwood Lake, near 
the Dale Township boundary, contain local, coarse tuff-breccia sections (Photo 
8) with tuff to lapilli-tuff tending to predominate. The two masses are probably 
related but north-south faulting along the south arm of Horwood Lake has dis 
rupted continuity of contacts. A flow contact between massive, light-green, mafic 
metavolcanics and felsic tuff to lapilli-tuff is well exposed on the westernmost 
mass. Pyrite mineralization in the form of discontinuous veinlets occurs at the li- 
monitic stained interface between the volcanic units over a length of 6 m (20 
feet). A similar situation can be observed along a steep cliff on the east shoreline. 
A distinctive grey-green porphyritic andesite is situated along the southeastern 
flanks of the aformementioned felsic pyroclastic mass. This mass which weathers 
yellow-green to orange-brown contains blocky to subrounded saussuritized pla 
gioclase phenocrysts (approximately 10 percent which measures up to 10 mm). 
These phenocrysts are locally fragmented and commonly exhibit a preferred or 
ientation. Other prime features of this rock type are an absence of lithic frag 
ments, and a prevailing laminated appearance, which is possibly indicative of 
flow banding. A chemical analysis is presented in Table 2 (specimen 2-25-13).

Relatively homogeneous, weakly to moderately foliated felsic flow rocks oc 
cur south of the Hardiman Lake Pluton and on West Marsh Island in Horwood 
Lake.

Spherulitic and pillow structures were recognized at one exposure within a 
felsic to intermediate mass, located on the eastern shore of Horwood Lake, 2.5 
km (1.5 miles north of the Hardiman Bay entrance (Photo 9). Light-grey weath 
ering, bun-shaped pillows up to 50 mm (2 inches) in length are characterized by 
a central spherulitic part enclosed by an aphanitic, dark grey selvedge 2 to 4 cm 
(0.8 to 1.6 inches) in thickness.

Mineralogically, felsic metavolcanics of the map-area consist predominantly 
of quartz, metamorphic plagioclase, biotite and variable but significant quanti 
ties of alteration products. Feldspar staining on many hand specimens disclosed 
that the great bulk of these rocks contain nil to trace amounts of potassic felds 
par. Accessory minerals include iron oxide, apatite, sphene and very rarely py 
rite. In thin section, microporphyritic textures are commonly encountered, al 
though pervasive alteration and recrystallization, with secondary development 
of sericite, carbonate, and chlorite (listed in order of decreasing abundance) have 
largely replaced and obliterated primary volcanic textures and mineralogy. Nev-
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Photo 8-Felsic tuff-breccia containing deformed lenticular to rod-like, monolithologic fragments. 
Diameter of coin about 2.3 cm (1 inch).

ODM9659

Photo 9-Felsic to intermediate metavolcanics with spherulitic centres surrounded by a partially
weathered aphanitic rim. Diameter of coin about 2.3 cm (1 inch). 
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ertheless, phenocrysts and crystal fragments of subhedral saussuritized plagioc 
lase (5 to 10 percent) and rounded to embayed polygonized quartz (l to 3 per 
cent) are still distinguishable from their highly altered groundmass, especially 
under ordinary illumination.

The Groundhog Lake Felsic Complex by far represents the largest felsic se 
quence within the map-area, and will now be described in more detail. It consists 
of a wedge-shaped mass, the maximum dimensions of which measure 6 km (3.7 
miles) by 4 km (2.5 miles). Best exposures are found in the southwestern part 
and along the western shore of Groundhog Lake. Just north of the main part of 
Hoodoo Lake the unit appears to taper out although outcrops are extremely 
scarce here. A flexure in aeromagnetic contours ODM-GSC Map 2263G and in 
foliation trends is obvious at the eastern arcuate terminus and also along the in 
ferred south to southwestern contacts. This data suggests a basinal shape for the 
mass although quaquaversal dips are generally not found. These rocks are typi 
cally fine grained, weakly foliated, commonly porphyritic, and weather to a char 
acteristic buff colour. Foliation is most readily observed on weathered surfaces as 
tiny lenticular aligned pits of weathered biotite grains. Narrow, diffuse, pink to 
orange zones of potassic feldspathization has proceeded outwards from thin frac 
tures transverse to foliation.

Harding (1938, Map 16a) mapped this area as a complex of metasediments 
and Algoman granitic rocks, presumably interpreting these fine-grained, dark 
grey coloured (fresh surfaces) and foliated rocks as greywackes. However, field 
and thin-section evidence do not justify a sedimentary derivation for rocks of 
the Groundhog Lake Complex. A small volume of felsic pyroclastic rocks varying 
from lapilli-tuff to tuff-breccia occurs scattered throughout the mass. The frag 
ments tend to be unsorted, monolithologic, and commonly undeformed, ranging 
up to 25 mm (l inch) in size.

In thin-section the effects of intense recrystallization and alteration are ap 
parent, evidenced by widespread polygonization of the quartz plagioclase ma 
trix, and quartz phenocrysts, scarcity of albite twinning, and suturing of pheno 
crysts grain boundaries. Moderate to intense sericitization of plagioclase is 
present and, in particular, it seems that the euhedral to subhedral plagioclase 
phenocrysts, (l to 10 percent) were more susceptible to alteration than ground 
mass plagioclase. Size of the plagioclase phenocrysts commonly varies between l 
to 5 mm. Quartz phenocrysts vary from nil to 3 percent and often show embay 
ment by the matrix possibly caused by disequilibrium resorption by a melt 
phase. Ragged, foxy-red biotite constitutes the dominant mafic mineral although 
minor amounts of anhedral hornblende may also occur. Modal analyses of two 
representative specimens are shown in Table 3 and chemical analysis is pres 
ented in Appendix I.

A particularly interesting feature is the local occurrence of possible miaroli 
tic cavities. These peculiar structures (Photo 10) are usually lenticular in shape, 
measuring up to 6 cm (2.3 inches) in length and 2 cm (0.8 inches) in width. Their 
periphery is lined with an aphanitic aggregate of felsic minerals. The best expo 
sures are situated near the shoreline of Groundhog Lake.

The Groundhog Lake Complex has been widely intruded by small, isolated 
injections of massive, medium-grained, equigranular to porphyritic hornblende 
monzonite, quartz monzonite and diorite, originating from the Kukatush Plu-
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TABLE 3 I MODAL ANALYSES IN VOLUME PERCENT OF ROCKS FROM THE 
GROUNDHOG LAKE FELSIC COMPLEX.

Specimen

Plagioclase

Quartz

Biotite

Muscovite

Magnetite

Epidote

1

66.9

26.9

3.0

3.2

x

x

2

53.2

31.9

7.9

6.9

x

x

Sample Locations

1   Specimen 1-1-2, 1.2 kilometers west-northwest of Groundhog River Dam, 
Keith Township.

2   Specimen 2-1-1, on Groundhog Lake 2 kilometers northeast of Groundhog 
River Dam, Keith Township.

ton. These intrusive bodies are usually laden with a wide variety of mafic to fel 
sic inclusions ranging up to 2 m (6.5 feet) in length (Photo 11).

The xenoliths are predominantly amphibolitized and locally porphyritized 
(blastic plagioclase), fine- to medium-grained, massive to foliated, mafic metavol- 
canics. Upon occasion felsic blocks from the Groundhog Lake Complex are obvi 
ous such as within an exposure situated one mile northeast of the Groundhog 
River dam-site.

In summation, the Groundhog Lake Felsic Complex is envisaged as an early 
rhyodacitic subvolcanic-volcanic mass. Such features as the porphyritic texture, 
miarolitic cavities, and local intimately associated felsic pyroclastics lend sup 
port to this interpretation.

METASEDIMENTS

Detrital metasediments occupy only a relatively meager part of the map- 
area, occurring as isolated pods within the metavolcanic sequence. An ovoid area 
of fine-grained, laminated metagreywacke located near the Groundhog River 
dam in Keith Township represents the largest single mass of metasediments. 
The majority of recognizable metasediments is usually foliated, fine-grained, 
and medium to dark grey on fresh surfaces.

Only a few exposures display sedimentary structures, and overprinting by 
foliation makes recognition of bedding difficult. Graded bedding was noted at 
one locality, on the western boundary of Horwood Township, 4 km (2.5 miles)
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ODM9660

Photo 10-Miarolitic cavities in felsic subvolcanic rocks. Diameter of coin about 2.3 cm (1 inch).

ODM9661

Photo 11-Typical example of xenolithic hornblende monzonite which invaded felsic subvolcanic 
rocks in southern Keith Township. -



Horwood Lake Area

north of the Orofino shaft site. Dark grey-black metagreywacke beds usually 2.5 
cm (l inch) in thickness are interbedded with thin meta-argillite laminae. The 
argillite laminae are locally contorted at the base of the metagreywacke due to 
loading effects of the overlying coarser sand grains. Well defined bedding is evi 
dent within an exposure located on the southeastern shore of Hardiman Bay in 
east-central Horwood Township. This exposure consists predominantly of fine 
grained, dark violet-grey (on fresh surface), biotite-rich metagreywacke interca 
lated with narrow beds of creamy white slightly coarser grained, biotite-deficient 
meta-arkose. The arkose beds can range up to l cm (0.4 inch) in thickness. Di 
ffuse light green areas of silicification which have developed along fractures 
transverse to bedding are a characteristic feature. Many of the beds particularly 
the meta-arkose have been locally replaced. Microscopically the rock is charac 
terized by strongly aligned, fresh biotite embedded in a polygonized aggregate of 
quartz and fresh to weakly sericitized largely untwinned, plagioclase. Euhedral 
to subhedral prisms of epidote are especially prevalent in certain narrow bands 
within the metagreywacke. Accessories include chlorite, calcite, sericite, and 
magnetite. Modal and chemical analyses of a chip sample of typical metagrey 
wacke selected from this exposure is given in Table 4.

The chemical analysis favourably compares with that of Archean grey- 
wackes found elsewhere in the Canadian Shield as documented by Pettijohn 
(1957, p.306) and Grout (1933, p.997) with exception of higher calcium, lower

TABLE 4 MODAL AND CHEMICAL ANALYSES OF TYPICAL GREYWACKE.

2-34-1

Chemical Analysis

SiO 2
A1 2 03
Fe2 03
FeO
MgO
CaO
Na2 O
K 2 O
H 2 0*
H 2 O'

CO2
TiO 2
P2O S
MnO
S

Total
S.G.

62.50
16.60
1.08
2.65
2.21
6.49
3.63
1.55
0.47
0.03
0.69
0.50
0.14
0.07
0.02

98.60
2.75

Mode (Volume percent)

Plagioclase
Quartz
Biotite
Epidote
Sericite
Chlorite
Calcite
Apatite
Magnetite

56.6
24.3
12.6

6.1
1.0
0.5
0.5
0.3
0.3

Location 48 00 45 North, 82 02 West
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CO2 and combined water (H2O*). The unusually low content of volatile constitu 
ents may be due to decarbonatization and dehydration reactions related to alter 
ation effects by a nearby massive porphyritic leucocratic biotite quartz-monzon- 
ite.

Coarse clastic metasediments, consisting predominantly of lithic greywacke 
interbedded with minor chert and chert breccia, were noted on the northwestern 
shore of Hardiman Bay directly across from the bedded metagreywacke expo 
sure mentioned above. The local presence of sparse subrounded sericitized felds 
par-quartz porphyry pebbles (less than ten percent) within a mafic-rich light- 
green weathering chlorite-sericite matrix of probably volcanogenic origin is 
highly significant and suggests an early derivation of these labile constituents, 
possibly quasi-contemporaneous with felsic volcanicity. At the same exposure a 
five-foot (1.5 m) thick bed of monolithologic chert breccia is overlain by aphani 
tic green-weathering chert and fine-grained greenish-pink metagreywacke.

Early Mafic and Ultramafic Intrusive Rocks

Rocks of this group are represented by equigranular to porphyritic metagab- 
broic plutons and dikes previously mapped by Harding (1937) as "diorite" and 
serpentinized ultramafics. These rocks were tentatively assigned to the Hailey- 
burian by Harding (1937, p.ll) and Prest (1950, p.13) inferring that such litholo- 
gies post-date the metavolcanic-metasedimentary sequence and pre-date the Al 
goman granitic plutonic intrusions. Although few contacts are exposed, the 
metagabbro plutons appear to be intrusive into the mafic metavolcanic pile. 
Rare, narrow metagabbroic dikes crosscut the mafic metavolcanics. The serpen 
tinized ultramafics are possibly consanguineous with the early mafic volcanism 
although no contacts were available to substantiate specific age relations.

METAGABBRO INTRUSIVE ROCKS

Numerous discrete metagabbro stocks occur within the map-area, particu 
larly within the northern half of Horwood Township. Microscopically, the vast 
majority of thin sections of rocks from these stocks are characterized by abun 
dant discrete grains and clusters of poikiloblastic hornblende (50 to 60 percent), 
usually 3 to 6 mm (0.12 to 0.24 inches) in length and typified by ragged, shred 
ded boundaries. Between hornblende grains are polygonized pods of inclusion- 
riddled plagioclase, quartz, and local granophyre. Chlorite, actinolite, biotite, ep 
idote, quartz, magnetite, and sphene comprise the common accessory minerals 
which usually total less than 15 percent of the rock. Relict gabbroic textures 
were recognized in domains displaying an interlocking network of slender, su 
bhedral plagioclase laths. Original plagioclase grain boundaries have been in 
dented and largely obliterated by metamorphic growth of contiguous minerals 
especially hornblende. Relict normal zoning in the plagioclase is suggested by 
the systematic increase in the intensity of brownish very fine grained saussurite 
alteration inwards from and concordant with the grain boundary. It is thought
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that this alteration more intensively and selectively replaced calcic rich portions 
of the plagioclase. Pseudomorphs of optically discontinuous aggregates of horn 
blende after the pyroxene are rare.

The field features of the more important metagabbroic plutons will now be 
described in detail.

Horwood Lake Stock

This bulbous-shaped metagabbroic body, approximately 2.7 km (1.7 miles) 
in length, is situated on West Marsh Island and East Marsh Island in northern 
Horwood Township. Excellent exposures of medium- to coarse-grained, equi 
granular massive metagabbro (Photo 12) occur along the southern and eastern 
shoreline of East Marsh Island. Contacts with pillowed to schistose mafic meta- 
volcanic host rocks are generally sparse. On the southern extremity of West 
Marsh Island a sharp contact between well foliated heterolithologic mafic brec 
cia and massive blocky-jointed metagabbro is exposed (Photo 13).

Presence of a chill zone is indicated by a gradual increase in grain size (fine- 
to medium-grained) of the metagabbroic intrusive over a distance of 4 m (13 
feet).

Intrusion breccia is exposed on a small island 610 m (2,000 feet) northeast of 
East Marsh Island. Angular fragments of fine-grained grey green massive mafic 
metavolcanics are enclosed within medium-grained massive metagabbro. Other 
than this locality no exotic inclusions were noted within any of the metagabbro 
plutonic bodies. Major element analysis of a representative specimen from this 
stock (Appendix 1) bears a general similarity to basaltic metavolcanics especially 
with respect to SiO2 and A1 2O3 levels. Some disparity is met, however, with re 
spect to lower levels of MgO, CaO, FeO and higher total alkalis and Fe2O3 in the 
metagabbro.

Relatively large metagabbroic plutons, such as the Horwood Island Stock, 
may have a consanguineous relationship with an early basaltic cycle of mafic 
volcanism. A more detailed geochemical study is needed to shed more light on 
this possibility.

Cornice Creek Stock

This elliptically shaped pluton, 3.5 km (2.2 miles) in length and l km (0.6 
miles) in breadth, is excellently exposed near the mouth of the Cornice Creek 
estuary, although outcrops, in general, are very scarce. Mineral grain size tends 
to be slightly coarser and less homogeneous in rock of this stock compared to 
those of the Horwood Lake Stock. The long axis of and foliation within the stock 
are concordant with the northwest striking regional foliation. There is no 
deflection of the foliation which implies a pretectonic emplacement and crystalli 
zation of the metagabbro followed by a metamorphic-tectonic over-printing 
leading to development of foliation structures.
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ODM9662

Photo 12-Typical exposure of massive coarse-grained metagabbro. Diameter of coin about 2.3 
cm (1 inch).

ODM9663

Photo 13-Contact between massive fine- to medium-grained metagabbro and well foliated mafic 
metavolcanic breccia. Dark line indicates position of contact.
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Horwood Peninsula Stocks

Several other mappable masses of metagabbro ranging between 0.6 km2 to 
1.9 km2 ( 1A and 34 square miles) outcrop on Horwood Peninsula although the ex 
act extent of many of these is unknown due to insufficient exposure. A small ex 
cellently exposed, ovoid pluton located near Horwood Lake close to the patented 
claim-group of Groundhog Gold Mines Limited, is representative of metagabbro 
from Horwood Peninsula. The pluton consists of foliated to massive, generally 
medium-grained, dense, dark green-black (fresh surfaces) metagabbro which 
contrasts with fine-grained, schistose to massive light grey-green pillowed mafic 
metavolcanic host rocks. No contact relations were encountered although fairly 
abrupt changes from metagabbro to pillowed mafic metavolcanics were noted in 
several instances. The pluton was earlier mapped in part by Logan in 1948 (Re 
gional Geologist's Files, Ontario Ministry of Natural Resources, Timmins, File 
T-178). A typical specimen contains approximately 40 percent prisms of actinol 
ite, 40 percent granular plagioclase, with the remainder consisting of epidote, 
quartz, chlorite, and opaque oxide.

Three kilometres (2 miles) to the northeast of this pluton a larger coarser- 
grained metagabbro stock is notable owing to local variability of disseminated 
magnetite (5 to 10 percent of the rock). Magnetic response locally reaches inten 
sities sufficient to noticeably deflect a compass needle. No apparent positive aer 
omagnetic expression is, however, coincidental with this pluton, lending suppor 
tive evidence that the magnetic effects are essentially local (ODM-GSC Map 
2263G).

Metagabbro Dikes

Narrow 7 to 10 m (23 to 33 feet) wide massive, medium grained, equigranu 
lar greenish-black, metagabbroic dikes are evident at several localities, always 
associated with mafic metavolcanics. Excellent exposures of these dikes occur in 
west-central Horwood Township near the Swayze River. Intrusive contacts with 
massive pillowed mafic metavolcanics are locally exposed. Contacts are charac 
terized by an increase in grain size (fine to medium) towards the dike centres, 
obviously the result of marginal chilling. Where these intrusives strike concor 
dant to the strike of pillowed metavolcanics and the contacts are not exposed, 
these rocks are very difficult to distinguish from the coarse centres of mafic 
metavolcanic flows. In thin section, local areas look vaguely like relict subophitic 
texture, however, the large proportion of the rock has been altered to a granob 
lastic aggregate of actinolite-plagioclase-quartz with minor amounts of magne 
tite, chlorite, and epidote.

Porphyritic to Equigranular Metagabbro

Three small bodies of coarse-grained porphyritic to granular metagabbro 
outcrop along Hardiman Bay, southwest from the Great Pike Lake portage. On 
the northwestern shore a narrow, sheet-like body has concordantly wedged be-
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tween a narrow foliated quartz-feldspar crystal tuff and sheared talc-carbonate 
serpentinized mafic metavolcanics. The metagabbro is characterized by euhedral 
hornblende (60 percent), typically 5 to 10 mm (0.2 to 0.4 inch) in diameter, set 
within a plagioclase matrix. The felsic matrix locally diminishes to scant propor 
tions, resulting in hornblendite cumulate phases. Sparse xenoliths of fine 
grained, foliated mafic metavolcanics verify an igneous origin.

SERPENTINIZED ULTRAMAFIC ROCKS

Numerous, diminutive, pod-shaped bodies of serpentinized ultramafics oc 
cur, ranging up to 520 m (1,700 feet) in length, particularly in southeastern Hor 
wood Township. The large majority of these bodies are linearly disposed along 
the Hardiman Bay Fault zone. Fresh surface colours vary from greenish black to 
dark green-grey with weathered surfaces most commonly rusty brown and light 
green grey. Hand specimens exhibit slight to moderate magnetic properties al 
though no geophysical expression is apparent on ODM-GSC aeromagnetic maps 
2262G and 2263G, probably owing to the restricted size of the plutons. Relict 
structures and textures are rarely observable in the field as a massive, fine 
grained rock tends to prevail. The presence of blocky to polygonal structures 
represented the only relict feature recognizable, located at the top of a small 
peninsula on the southeast shore of Hardiman Bay, near the border of Hardi 
man Township. These structures measure up to 30 cm (12 inches) in diameter 
with a carbonate-talc rim separating individual polygons. It appears that the 
structure is secondary in origin possibly arising by local concentration of fluids 
along fracture systems related to serpentinization. Similar structures have been 
described in Langmuir Township near Timmins (Pyke 1970, p. 11-l2).

The serpentinites are usually associated with pillowed to massive, fine 
grained mafic metavolcanics. Contact relations, were rarely available for obser 
vation. On the western shore of Great Pike Lake a narrow, elongate body of tre- 
molitized serpentinite has abruptly intruded fine-grained, laminated mafic me- 
tavolcaics. This particular intrusion may possibly be phacolithic since the core of 
a small anticline is exposed 120 m (400 feet) along strike to the south. The ser 
pentinite body mentioned above as containing polygonal structures appears to 
have intruded between fine-grained massive grey-green pillowed mafic metavol 
canics. On the northwestern shore of Hardiman Bay near the junction with the 
main portion of Horwood Lake, a small late-tectonic body of massive fine 
grained equigranular biotite granodiorite intrudes dark greenish black serpentin 
ite, the abrupt contact of which is characterized by the marginal development of 
minute tremolite crystals (Photo 14). A few granitic apophyses extend a short 
distance into the serpentinite. Asbestos fibre up to 60 mm (2.5 inches) in length 
was recognized about 15 m (50 feet) east of the contact although its general scar 
city and altered nature (carbonatization) seems to preclude economic signifi 
cance.

Eight thin sections from the more important serpentinized bodies were 
briefly studied with the majority revealing no textural or mineralogical indica 
tion as to the nature of the original ultramafic rock type. Relict "honeycomb" 
textures were recognizable in two thin sections, distinguished by the outlining of
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Photo 14-Sharp contact between serpentinized ultramafics and late-tectonic biotite granodiorite, 
Horwood Township.

polyhedral to ovoid shaped grains by trains of minute secondary magnetite re 
leased by serpentinization. The cross-mesh texture of the ovoid shaped pseudo- 
morphed grains suggests that the bulk of this rock was olivine. The mineral as 
semblage serpentine + carbonate 4- talc -l- magnetite appears most frequently. 
Abundant tremolitic amphibole appears to both darken and increase the hard 
ness of the serpentinites as exemplified by an exposure located on the west shore 
of Horwood Lake near the entrance of Hardiman Bay.

In summary, field evidence indicates that emplacement of the serpentinized 
ultramafic rocks occurred in the intervening time between development of the 
metavolcanic sequence and intrusion of the late-tectonic felsic plutons. Age rela 
tions with the early mafic intrusive rocks could not be determined. In the 
Kukatush-Sewell area, Milne (1972, p.27-28) concluded that the serpentinized 
ultramafics are younger than the early mafic amphibolite intrusives. Recently 
Osborne (1969) remarked upon the association between calc-alkaline andesitic 
volcanics and alpine peridotites, envisaging an early differentiation of primary 
olivine basaltic magma under hydrous conditions to yield complementary frac 
tions of these rock types. This explanation may have merit in the general area, 
particularly in adjacent Kukatush-Sewell area, as Milne has noted the presence 
of primary mineralogical layering in several localities supporting an in situ crys 
tal-cumulate origin for the ultramafics, which could conceivably "represent the 
residue of former volcanogenic magma chambers" (Milne 1972, p.42). The extent 
of metavolcanics of andesitic composition together with their relationship to the
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numerous ultramafic bodies of the general age is presently uncertain in the map- 
area.

Early Felsic Intrusive Rocks

Included in this group are syntectonic, foliated, equigranular biotite tron 
dhjemite and hornblende-biotite trondhjemite, biotite diorite, quartz porphyry, 
feldspar porphyry, quartz-feldspar porphyry, and minor migmatite. Biotite tron 
dhjemite and hornblende-biotite trondhjemite occur as phases of the Hardiman 
Lake Pluton and comprise by far the largest portion of the early felsic intrusive 
rocks. The porphyry rock types occur primarily as narrow discordant to concor 
dant sheets. The nature of the granitic batholithic complex bordering the west 
ern flanks of the map-area is presently uncertain and beyond the limits of the 
present survey. Modal analyses of samples of this group of rocks are present in 
Table 5.

TABLE 5 I MODAL ANALYSES IN VOLUME PERCENT OF EARLY FELSIC 
_______l INTRUSIVE ROCKS.__________ ^-^^^——^———^—^———

Specimen 12 34

Plagioclase 51.5 57.5 60.9 66.8
Quartz 25.6 28.1 27.6 19.1
Microcline 0.5 0.2 0.3 —
Biotite 8.2 9.5 8.7 4.6
Hornblende 7.4 — — —
Epidote 4.8 2.1 2.0 3.6
Chlorite 0.6 0.6 — 3.7
Sphene 0.8 0.2 x 0.5
Muscovite 0.6 1.7 0.2 x
Apatite — x 0.3 0.2
Allanite — x x —
Magnetite x x x x

Specimen Locations

1—Specimen 1-21-5B, hornblende-biotite trondhjemite; 2.6 kilometres west- 
northwest of Delahaye Fire Tower, Horwood Township.

2—Specimen 2-39-5, biotite trondhjemite; 1.8 kilometres north-northwest 
of Delahaye Fire Tower, Horwood Township.

3—Specimen- 2-40-1, biotite trondhjemite; 3 kilometres north of Delahaye 
Fire Tower, Horwood Township.

4—Specimen 2-52-6, biotite trondhjemite; 4 kilometres north of Delahaye 
Fire Tower, Horwood Township.

29



Horwood Lake Area

HARDIMAN LAKE PLUTON

In southeast Horwood Township a 3.2 km (2 mile) wide domical re-entrant 
of the extensive granitic batholithic complex to the east of the Swayze belt in 
vades the metavolcanic sequence. A marked deflection of the host rock foliation 
trends is readily apparent, most conspicuously in the Great Pike Lake area, near 
the arcuate southwestern end of this granitic mass. Foliation attitudes of this 
pluton contiguous to the supracrustal contacts suggest a broad domical configu 
ration with dips generally varying between 30 and 60 degrees. The pluton is 
comprised of several distinctive foliated to massive, equigranular phases, with fo 
liated, leucocratic, medium-grained biotite trondhjemite greatly predominating. 
Towards Great Pike Lake two subordinate zones of foliated, medium-grained, 
hornblende-biotite trondhjemite occur. Minor pods of massive, medium- to 
coarse-grained biotite diorite, which occur near the Hardiman Township border, 
possibly represent early mafic-rich differentiates. The wedge-shaped mass of ear 
lier more mafic-rich hornblende-biotite trondhjemite at the southwest end of 
this pluton is separated from the biotite trondhjemite by a narrow metavolcanic 
migmatite zone. Typical exposures of the biotite and hornblende biotite tron 
dhjemite are light-grey on fresh surfaces and weather pink to porcellaneous 
white. Although similar in appearance the higher colour-index (15 to 25) repre 
sents the major distinguishing megascopic feature of the hornblende-bearing 
phases. Comparative modal analyses are given in Table 4. Country rock inclu 
sions are uncommon but two small roof pendants of amphibolitized mafic meta- 
volcanics are situated in the central and extreme northeast areas of the pluton. 
Narrow biotite-rich schlieren, within well foliated biotite trondhjemite contain 
ing plagioclase feldspar augen, occur in a few localities near the contact zone in 
the Delahey Mountain area (Photo 15).

A narrow contact metamorphic aureole of variable width (up to 400 m; 1300 
feet) borders the Hardiman Lake Pluton and is characterized by well-foliated 
amphibolitized mafic metavolcanics pervaded by a strong hornblende lineation. 
How far east of the map-area this pluton extends is presently unknown. Quite 
possibly the Hardiman Lake Pluton represents part of a mass of batholithic 
dimensions. Very similar rocks have been described by Milne (1972, p.43-44) in 
southern Penhorwood Township and by Bannerman (1933, p.61D) who noted 
the widespread occurrence of rocks of trondhjemite character in the adjoining 
areas of Hardiman Lake and Rush Lake.

In thin section, granoblastic textures affected by widespread recrystalliza 
tion and deformation are apparent such that very little evidence of any igneous 
fabric remains, other than relict zoning in plagioclase. Weakly to moderately al 
tered plagioclase is the most abundant mineral. A fibrous aggregate of very fine 
grained sericite and epidote is quite often confined to the central portion of the 
plagioclase. Plagioclase of the hornblende-biotite trondhjemite is generally more 
intensely sericitized. Syntectonic recrystallization has resulted in the develop 
ment of polygonal textures, especially within plagioclase-rich domains. Variable 
but generally low amounts of euhedral to anhedral epidote are widely present 
and usually apparent in hand specimen. Accessory minerals include apatite, 
magnetite, potassic feldspar, pyrite, sphene, allanite, and very rarely chalcopy 
rite.
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Photo 15-Exposure of foliated medium-grained biotite trondhjemite from Hardiman Lake Pluton 
with narrow biotite mafic schlieren. Along roadside approximately 1 km (0.6 miles) 
southwest of the Hardiman Township boundary. Diameter of coin about 2.3 cm (1 inch).

PORPHYRITIC INTRUSIONS

Although relatively minor in actual volume, feldspar porphyry, quartz por 
phyry, and quartz-feldspar porphyry intrusions represents a widely occurring 
rock-type within the map-area. These rocks mainly occur as homogeneous, mas 
sive, narrow, discordant intrusives, usually measuring several centimetres to a 
few metres thick. One small body of feldspar porphyry is exposed along the 
northwestern shore of Bobsled Lake. In several areas there is a great prolifera 
tion of the dikes especially centred around the entrance of Hardiman Bay and in 
the north part of Horwood Peninsula. These rocks post-date all rock types of the 
area exclusive of the late felsic intrusives, diabase dikes, and quartz veins.

Fresh surface colours vary widely from chalk white, light grey-green, grey, 
brick-red, to dark red-brown. The former two colours are among the most preva 
lent whereas the dark red-brown is rarely evident and characteristic of feldspar 
porphyry dikes occurring in the Orofino Mines Limited shaft site area. Weath 
ered surfaces are commonly porcellaneous white. The large bulk of these hypa 
byssal phases were observed to be trondhjemitic in composition as indicated by 
slab-staining, microscopic examination, and chemical analysis of a typical 
quartz-feldspar porphyry (Appendix 1). Several potassic dikes of brick-red 
weathering feldspar porphyry cross-cut mafic metavolcanics in west-central Hor-
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wood Township although age relations with the other more abundant porphyry 
dikes are unknown. Many of the porphyry sheets are sheared and concordant 
with the host rock foliation making it difficult to distinguish these units from 
metarhyolitic flow or felsic crystal metatuffs. This situation is exemplified by a 
felsic unit on the northwestern shore of Hardiman Bay approximately 2.4 km 
(IVz miles) from the junction with Horwood Lake which is tentatively regarded 
as a crystal tuff due to an absence of intrusive contacts.

Subhedral and euhedral phenocrysts and microphenocrysts of sodic plagioc 
lase, quartz, and occasionally hornblende, set in a very fine-grained, largely 
quartzofeldspathic matrix are characteristic although considerable variation in 
both the size and abundance of sodic plagioclase and quartz is evident. General 
ly, diameters of phenocrysts greater than 5 mm are exceptional. Phenocrysts are 
usually most plentiful in the feldspar porphyries, ranging up to 35 volume per 
cent. Quartz phenocrysts are usually blocky to subrounded and embayed. Subor 
dinate amounts of epidote, chlorite, sphene, pyrite, chalcopyrite, sericite, and 
calcite are prevalent; the sericite and calcite commonly replace the zoned pla 
gioclase phenocrysts.

Many workers have regarded the porphyry intrusives as having originated 
as hypabysal phases of granitic batholithic activity during Early Precambrian 
time. The author concurs that the great bulk of porphyry intrusive rock in the 
map-area has originated in this manner. This conclusion is supported by a gen 
eral increase in size and abundance of the porphyry dikes towards the syntec 
tonic Hardiman Lake Pluton, a large body of granitic rock similar in bulk com 
position to the porphyry rocks. Within the Hardiman Lake Pluton, local feldspar 
porphyry phases were recognizable in several localities, particularly north of the 
Delahey Fire Tower Hill. Prest (1952), working in northern Keith Township, dis 
agreed with this interpretation of the origin of the porphyry due to an apparent 
paucity of parental batholithic intrusive rock of trondhjemite bulk composition 
in his general map-area.

The writer believes that a strong possibility exists in that several of these 
minor porphyry intrusives are products of early felsic volcanism, originating as 
narrow, relatively high level sheets, plugs, and conduits within a previously con 
solidated mafic to intermediate metavolcanic edifice. Presence of feldspar por 
phyry clasts in volcanogenic metagrey wacke sediments of the map-area supports 
this conviction. Additionally, in south-central Keith Township porphyry intru 
sives are particularly abundant both proximal and within the previously de 
scribed narrow felsic pyroclastic unit exposed along Horwood Lake.

Elsewhere in the Swayze belt Goodwin (1965) and Donovan (1965) also fav 
oured an early volcanogenic derivation for the porphyry intrusions based upon 
their apparent gradation into rhyolitic flows and felsic agglomerate units and a 
spatial restriction to areas of abundant felsic metavolcanics. The larger areas of 
porphyry rock as exemplified by the lensoid body on Bobsled Lake, and else 
where in the Swayze belt, such as in Marion Township (Bannerman 1933), 
northwestern Penhorwood, and adjoining Reeves Townships (Todd 1924; Milne 
1972), conceivably represent corresponding early subvolcanic felsic magma 
chambers.
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Included within this group are massive equigranular to porphyritic biotite 
granodiorite and biotite quartz monzonite, equigranular hornblende monzonite 
to hornblende quartz monzonite, biotite-hornblende quartz diorite, biotite dior 
ite, and minor muscovite granodiorite. The bulk of these rocks are found within 
three plutonic masses named for convenience as the Hoodoo Lake Pluton, Kuka- 
tush Pluton (Milne 1972, p.47) and the Horwood Peninsula Pluton, the former 
two situated within southern Keith and Penhorwood Townships. Nowhere are 
the contact relations between these three pre-diabase stocks revealed. The mas 
sive character, generally higher abundance of potassic feldspar, and presence of 
hypidiomorphic granular textures serve to distinguish this rock group from the 
earlier syntectonic felsic intrusives, although no contact relations between the 
two major rock groups were located. Modal analyses of the late felsic intrusives 
can be found in Table 6.

TABLE 6 MODAL ANALYSES IN VOLUME PERCENT OF LATE FELSIC 
INTRUSIVE ROCKS.

Specimen

Plagioclase
Quartz
Microcline
Biotite
Chlorite
Hornblende
Epidote
Apatite
Magnetite
Rutile
Sphene
Sillimanite
Allanite
Muscovite

Specimen Locations

58.6
16.8

12.0

10.4
1.2
0.7
0.3

x

61.9
16.8
13.9

x
1.9

4.2 
0.2 
0.4

0.4
0.9

x
x

59.0
4.7

18.8
0.7

14.5
1.3

x
x

0.7

x 
x

1—Specimen 1-11-6, hornblende-biotite quartz diorite; Horwood Peninsula 
about 3.2 kilometres east-northeast of Pinecone Point, Horwood Township.

2—Specimen 2-5-1, biotite-chlorite porphyritic granodiorite; about 3.6 kilo 
metres north-northwest from the north tip of island no. l, Keith Township.

3—Specimen 2-1-5, biotite-hornblende diorite about 1.5 kilometres northwest 
of the Groundhog River Dam, Keith Township.
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HOODOO LAKE PLUTON

This bulbous shaped granitic mass is largely situated within southwest 
Keith Township, gradually tapering northwesterly into Muskego Township. Ex 
posures are extremely scarce owing to a widespread mantle of Pleistocene glacial 
outwash material and recent swamp deposits. The only outcrops examined dur 
ing the present survey occur in the eastern part of the stock. A distinct negative 
aeromagnetic anomaly, distinguishable on ODM-GSC Map 2263G, provided the 
principal means of extending contacts to the northwest under areas of heavy ov 
erburden.

The long axis of the pluton, measuring about 10 km (6 miles) is concordant 
to the general structural trend in the map-area although a pronounced flexure in 
country rock foliation is obvious along the eastern contact area where the pluton 
reaches a maximum width of 4 km (2Vz miles). At the contact, injections of mas 
sive porphyritic granodiorite concordantly and discordantly cut foliated amphi- 
bolitized mafic metavolcanics (Photo 16). From structural data, the contact ap 
pears to dip steeply inwards towards the plutonic core suggestive of a balloon- 
shaped configuration for stock. Small amphibolite xenoliths are generally scarce 
and tend to increase in abundance towards the contact zone.

Typical exposures consist of grey (fresh surface), homogeneous, leucocratic, 
medium-grained, biotite porphyritic granodiorite characterized by randomly ori 
ented grey potassic feldspar phenocrysts and abundant visible quartz. The phe- 
nocrysts usually account for less than 10 percent of the rock and commonly 
measure 10 to 15 mm in length. The matrix consists predominantly of sericitized 
and epidotized subhedral to anhedral plagioclase (An23 ) grains often displaying 
relict zoning. Lesser amounts of anhedral quartz and potassic feldspar occupy 
the interstices. Biotite usually represent the dominant mafic mineral, usually oc 
curring in amounts less than 5 percent in volume, although chlorite possibly of 
deuteric origin was conspicuous in several thin sections. Accessory minerals in 
clude epidote, sphene, apatite, magnetite and allanite, listed in order of decreas 
ing abundance.

KUKATUSH PLUTON

The western one-third of an east-west trending elongate granitic mass 
named by Milne (1972, p.47), and approximately 13 km (8 miles) long and 5 km 
(3 miles) wide, outcrops within the map-area. Exposures are exceedingly sparse 
with the majority of outcrops restricted to the shoreline of Groundhog Lake. 
These rocks are massive, homogeneous, medium-grained, equigranular, to locally 
porphyritic, hornblende-rich phases. Pink fresh surface colours are prominent al 
though a striking brick-orange colouration was occasionally noticed, especially 
along the southeastern shore of Groundhog Lake. The latter coloration is likely 
the result of hematization and saussuritization of plagioclase controlled by 
closely spaced en echelon fractures. The predominant granitic phase is horn 
blende and biotite-hornblende monzonite with local zones of biotite hornblende 
diorite and hornblende quartz monzonite, as was established by slab-staining. A 
narrow outer zone of hornblende quartz monzonite was mapped along the south-
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Photo 16-Contact zone of the Hoodoo Lake Pluton showing massive porphyritic biotite grano 
diorite abruptly invading amphibolitized mafic metavolcanics. About 2 km (1.2 miles).

western and southeastern shores of Groundhog Lake, grading inwards to a more 
silica deficient core of hornblende monzonite. Colour index of the various phases 
ranges between 10 and 25. Hypidiomorphic granular textures are typical in thin 
section dominated by weakly to moderately sericitized, subhedral to anhedral 
plagioclase with subordinate anhedral fresh microcline occupying the interstices. 
Plagioclase (An27 ) in thin section is commonly characterized by a zonal disposi 
tion of very fine grained brownish alteration areas juxtaposing with clear unal 
tered areas. The geometry of such zones are coincident with the subhedral grain 
boundaries thus making it apparent that calcic-rich zones of the plagioclase 
grains were selectively altered. Subhedral, randomly oriented hornblende consti 
tutes the dominant mafic mineral with scant to nil amounts of biotite also pres 
ent. Rhomboidal sphene is a characteristic minor accessory. Apatite, epidote, al 
lanite, and chlorite also occur. Modal analysis of a diorite phase (Plagioclase 
An34 ) is present in Table 6.

HORWOOD PENINSULA PLUTON

A slender elongate leucocratic granitic mass measuring 5 km (3 miles) in 
length and about 800 m (2,600 feet) in width outcrops in central Horwood Penin 
sula. This small stock consists largely of fine- to medium-grained, massive, equi-
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granular, biotite-hornblende quartz diorite with lesser portions of biotite-horn- 
blende granodiorite. A distinct easterly trending anomaly obvious on ODM-GSC 
aeromagnetic Map 2263G conforms to the general outline of this stock. The ob 
servation that nearly all specimens from this pluton attracted a suspended hand 
magnet to varying degrees of intensity seems to explain this aeromagnetic fea 
ture. Weathered surfaces in many instances display a distinct speckled aspect. 
Pinkish grey to dark grey colours are common place on fresh surfaces. Micro 
scopically, the rock consists dominantly of interlocking euhedral, moderately to 
intensely altered plagioclase laths rendering it impossible to determine plagioc 
lase composition by optical methods. Quartz characteristically occupies triangu 
lar to polyhderal-shaped interstices between the euhedral plagiocalse laths.

Biotite and hornblende occur in approximately equal proportions, together 
accounting for 20 to 30 of the mode (Table 6). A characteristic feature encoun 
tered in all thin sections is the presence of a retiform, arrangements of minute 
acicular crystals of rutile (sagenite) within biotite grains. This is best observed in 
sections parallel to the crystallographic plane of the biotite (001). It is thought 
that the rutile developed by exsolution from a titanium-rich biotite.

OTHER GRANITIC BODIES

Several smaller, less important, late felsic intrusive masses are sporadically 
distributed within the map-area. South of Bobsled Lake, a small stock of grey, 
medium-grained, leucocratic, equigranular biotite granodiorite is poorly exposed. 
Immediately north of the Hardiman Lake Pluton, on the southeast shore of 
Hardiman Bay an elongate, narrow body of pinkish-grey, leucocratic, medium- 
grained, equigranular to porphyritic monzonite is important owing to the occur 
rence of molybdenite mineralization which will be described in more detail in a 
later section. A similar appearing ovoid-shaped but less porphyritic granitic mass 
is exposed as a prominent cliff 2.5 km (V/2 miles) southwest on Hardiman Bay.

Late Precambrian (Proterozoic)

LATE MAFIC INTRUSIVE ROCKS

DIABASE

Intruding all the aforementioned rock groups are swarms of late diabase 
dikes. In the nearby Kukatush-Sewell area Milne (1972, p.50) distinguished two 
distinctive types of diabase intrusions as determined by attitude and mineralogi 
cal composition. Within the map-area this general two-fold subdivision was also 
found to prevail.

The vast majority of diabase dikes strike west-northwest to north-northwest 
and together with less numerous dikes of north-northeast and northeast trend
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comprise the first group. Steep to vertical dips are generally apparent although 
very often the emplacement of these dikes is closely controlled by various host 
rock structures. A large proportion of these equigranular to porphyritic intru- 
sives are rather narrow in width, usually less than 15 m (50 feet) but can range 
up to 60 m (200 feet). Black aphanitic chill margins grade into dark-grey me 
dium-grained massive centres in which diabasic textures can often be detected 
megascopically. Red-brown weathered surfaces are characteristic. Porphyritic to 
glomeroporphyritic diabasic dikes are less commonplace, generally trending 
north-northwest and more rarely northeast, north-northeast and northwest. 
Abundance of lemon-yellow saussuritized plagioclase phenocrysts in these dikes 
is quite variable although the north to north-northwest trending dikes tend to 
contain the greatest number of phenocrysts. The most spectacular exposures oc 
cur within a prominent dike swarm just east of Great Pike Lake. These dikes 
greatly resemble and possibly belong to the Matachewan dike swarm, which was 
dated at 2,690 million years old by Gates and Hurley (1973). The characteristic 
north-south trends are, however, not always adhered to in the map-area. Else 
where in Ontario, as in the Geraldton area, dikes of this type have been termed 
"greenspar diabase" (Mackasey 1971, p.46).

The second group is represented by only four dikes, one of which is postu 
lated from aeromagnetic data (ODM-GSC 1936a). A northeast trend is charac 
teristic and a relatively high magnetic susceptibility often causes these dikes to 
stand-out conspicuously on aeromagnetic maps as earlier observed by Milne 
(1972, p.50); this geophysical expression is also a function of the impressive 
widths of these dikes which can be up to 180 m (600 feet). The most prominent 
dike of this group traverses through the southern part of the map-area, spectacu 
larly outcropping along Hardiman Bay as a shear cliff. The rock consists of a 
grey, coarse-grained, subophitic, equigranular unaltered aggregate of labradior- 
ite (65 percent), interstitial titanaugite (20 percent), olivine (5 percent), and 
magnetite (10 percent). Small pods and sheets of diabasic pegmatite are also no 
table in the dike. Outcrops in general are weathered to a coarse rusty sandy grus 
(Photo 17).

This dike can be traced for approximately 130 km (80 miles) on regional aer 
omagnetic maps (ODM-GSC 1965; 1970) from Rollo Township northeast 
through the map-area to the Timmins area, and this strongly supports the corre 
lation of the dike with the Abitibi dike swarm which was recently dated by 
Gates and Hurley (1973) at 2,147 million years old. The other dikes of this group 
are situated south of Bobsled Lake, in the Marl Creek area of west-central Hor 
wood Township (aeromagnetically interpreted only), and in the Groundhog 
Lake area.

In thin section, distinction between the two groups is readily apparent. The 
older dikes have been mildly to extensively retrograded, containing variable 
amounts of secondary quartz, granophyre, sericite, actinolite, chlorite, carbo 
nate, epidote, and iron-titanium oxide, in addition to albitized plagioclase and 
relict clinopyroxene. Nevertheless, the original diabasic textures and primary 
mineral assemblage can usually be discerned. In contrast, the younger Abitibi- 
type diabase dikes are extremely fresh with very little evidence of alteration. 
Harding (1937, p.13) previously obtained whole rock chemical analyses (see Ap 
pendix).

37



Horwood Lake Area

ODM9667

Photo 17-Residual soil development immediately above a coarse-grained Abitibi-type diabase 
dike, east shore of Horwood Lake, about 1.6 km (1 mile) north from the entrance of Har 
diman Bay. Spheroidal weathering of the diabase is obvious immediately below the soil 
profile.

Phanerozoic

CENOZOIC 

Pleistocene and Recent

Large parts of the map-area afford negligible rock exposures owing to an ex 
tensive mantle of Pleistocene glacial material and Recent swamp deposits. 
Boissoneau (1965) has indicated that the map-area is predominantly mantled by 
a discontinuous, gently rolling cover of ground moraine composed of sandy to 
silty till. In western Horwood Township there are several areas comprised of flat 
to gently rolling sand, gravel, and boulder deposits which probably represent an 
easterly extension of a small interlobate moraine deposit mapped by Boissoneau 
(1965) in Silk and Whigham Townships. Varved clay deposits extending up to 10 
m (30 feet) above the lake level are intermittently exposed along the shoreline of 
southern Horwood Lake (Photo 18). This observation documents a further 22 
km (14 miles) extension of a southwesterly trending lobate arm of proglacial 
Lake Barlow-Ojibway, modifying the interpretation of Boissoneau (1965) who
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Photo 18-Wave-cut bank exposing varved clays, on east shore of Horwood Lake about 2 km (1.2 
miles) north from entrance of Hardiman Bay.

verified the presence of such deposits in northeastern Keith Township. Numer 
ous glacial striae and orientation of eskers discloses a south to southwest direc 
tion of glacial ice transport.

STRUCTURAL GEOLOGY

Structural trends within the map-area generally sweep in the form of a "V", 
from northeast to east through to northwest with steep dips varying between 
northwest and northeast. The foliation is deflected around the granitic com 
plexes along the western and southeastern margins of the map-area and in prox 
imity to the Hoodoo Lake Pluton and the Kukatush Pluton. The structural 
trends are concordant to margins of the various plutons and is attributed to the 
dilatant updoming of syntectonic to late-tectonic granitic magma. This feature 
was elsewhere documented in the Swayze belt by Bannerman (1933), notably in 
the Rush Lake area.

Foliated structures, often schistose and less commonly gneissic, constitute 
the most important penetrative megascopic structural feature. Highly sheared 
schistose mafic metavolcanics are especially prevalent along Hardiman Bay 
southwards to the Dale Township boundary, and along the northwestern shore 
line of Horwood Peninsula.
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Fold Structures

Based upon numerous lava flow-top determinations it appears that a macro 
scopic anticlinal fold exists in Horwood Township, with its axial plane trace 
trending northeast between East Marsh Island and the northwestern shoreline 
of Horwood Peninsula. The fold axis probably deflects southwest to a more 
southerly direction near Blueberry Island approximately coincidental with the 
main arm of Horwood Lake and sub-perpendicular to two arcuate shaped grani 
tic plutonic masses bordering the Swayze greenstone belt. Structural analysis 
here is hampered by absence of diagnostic stratigraphic units within the pre 
dominantly mafic metavolcanic sequence necessary to define both style and atti 
tude of fold. Several major faults of differing ages in the map-area also contrib 
ute difficulties to structural analysis.

The major fold in the map-area may represent a southwestern extension of 
the Handrahan Lake Complex antiform which consists of a felsic to intermediate 
metavolcanic cored, "tightly appressed isoclinal fold overturned to the south" 
(Milne 1972, p.54). Continuity of this antiform and that in Horwood Township is 
likely disrupted by the Kutatush Pluton. A second macroscopic fold system com 
prised of an antiform and synform was delineated in the Great Pike Lake area. 
Presence of this smaller fold system was based largely upon pronounced 
flexuring in foliation in mafic metavolcanics adjacent to the southwestern end of 
the Hardiman Lake Pluton. Folding was probably caused by diapiric emplace 
ment of this granitic mass. Mesoscopic folding of mafic metavolcanic foliation 
(parasitic folds, crenulations) is commonplace south and southwest of Great Pike 
Lake. The great majority of these folds trend west to southwest with shallow 
plunges usually varying between 10 and 30 degrees, generally coinciding with 
trends of the nearby macroscopic fold system.

South of Great Pike Lake north-south trending foliations in metavolcanic 
rocks are quite evident and possibly reflect a deformative fabric imposed upon 
the west to southwest trending foliations. A second stage of deformation is meso- 
scopically evident in the form of well developed axial plane crenulation foliation 
oriented sub-perpendicular to an earlier schistosity in mafic metavolcanics 
southeast of the former Smith-Thorne Mine.

Faulting

Several faults were recognized during the field mapping:
(1) Horwood Lake Fault, north trending
(2) Hoodoo Lake Fault, north trending
(3) Hardiman Bay Fault, east-northeast to north-northeast trending, 
and,
(4) a northwest-trending transcurrent fault in east-central Horwood 
Township,
(5) a north to north-northwest trending transcurrent fault in southeast 
Horwood Township.
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The two northwesterly-trending transcurrent faults in Horwood Township 
are possibly of the same relative age and do not appear to offset the Abitibi dia 
base dikes. These faults predate the northeasterly trending Hardiman Bay 
Fault, which does offset the prominent northeast-trending Abitibi diabase dike.

The Horwood Lake Fault extends along the north trending arm of Horwood 
Lake in the southern part of the map-area. A circular-shaped granitic stock, in 
northern Dale Township which is to the south of the map-area, has been offset 
along its southern contact, as indicated by Bannerman (1933). This fault can be 
traced northwards at least to the former Smith-Thorne Mine where Harding 
(1937, p.13) recognized displacement of a westerly trending quartz vein in the 
underground workings. Fourteen km (9 miles) to the north, in Keith Township, 
lies the north trending Hoodoo Lake Fault which possibly is an extension of the 
same Horwood Lake Fault. A distinctive northwest-trending porphyritic to equi 
granular olivine diabase dike is offset by the Hoodoo Lake Fault and indicates a 
right lateral movement of approximately 1200 m (4,000 feet).

The Hardiman Bay Fault follows a conspicuous linear depression in Hor 
wood Township and can be traced northeasterly in Hardiman and Penhorwood 
Townships for at least 6.5 km (4 miles). Existence of this fault was first recog 
nized by Bannerman (1934, p.60) who noted displacement of the previously de 
scribed prominent northeast-trending coarse-grained olivine diabase dike. It is 
estimated that approximately 390 m (1,300 feet) of right-lateral offset of the dia 
base dike has taken place. Foliations were observed to become increasingly pene 
trative and schistose as the fault zone was approached. The scarp-like character 
of a large section of the northwestern shoreline of the bay is very impressive and 
suggests fault control. Due to extensive overburden in southwestern Horwood 
Township the westerly extension of this fault could not be continuously deli 
neated. Nevertheless, an east-west trending shear zone as documented by 
Orofino Mines Limited (Regional Geologist's Files, Ministry of Natural Re 
sources, Timmins, File T-152) in Silk Township and a similarly trending strong 
shear zone on the former property of Hardiman Bay Mines Limited (Assessment 
Files Research Office, Ontario Division of Mines, Toronto, ODM File 63-1226) 
quite possibly represent isolated segments along the extrapolated extension of 
this major fault zone. A small island comprised of massive, grey, medium- to 
coarse-grained, equigranular, quartz rich muscovite granodiorite cut by quartz 
veins occurs in Hardiman Bay in east-central Horwood Township. This distinc 
tive rock type was not encountered elsewhere in the map-area although a strik 
ing resemblance to rocks found in a larger body 8 km (5 miles) along strike to the 
northeast in Penhorwood Township is noteworthy, the latter body has been de 
scribed by Milne (1972, p.49). This island possibly represents a rock unit isolated 
by lateral movement of the Hardiman Bay Fault. A biotite granodiorite pluton 
south of Bobsled Lake also appears to be truncated along its southern margin by 
the fault zone. Near the east-central boundary of Horwood Township a north- 
northwest striking transcurrent fault is traceable along a prominent linear fea 
ture for approximately 3.2 km (2 miles) before continuing for an unknown dis 
tance into Hardiman Township. The contact of the Hardiman Lake Pluton has 
undergone a right-lateral displacement of at least 50 m (160 feet). The drainage 
patterns of several other north to northwest flowing streams, south of Hardiman 
Bay suggest that faults are the controlling feature.
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An additional transcurrent fault is possibly present in southeastern Hor 
wood Township, coinciding with a north to north-northwest trending photoli- 
neament. Approximately 540 m (1,800 feet) of right-lateral movement is evident 
along the southern contact of the Hardiman Lake Pluton, about one-half mile 
west of the Delahey Fire Tower, although outcrop here is quite sparse.

ECONOMIC GEOLOGY

Since attention was initially focused on the map-area in the early 1900s, doc 
umented mineral exploration and property development has almost solely been 
concerned with a search for gold. A summary of relatively recent work submitted 
to the Ontario Division of Mines (to the end of 1972) for assessment work credits 
is given in Table 7. For information regarding earlier prospecting and develop 
ment work the reader is referred to Laird (1935) and Harding (1938).

Present Survey

Minor disseminations of sulphide minerals occur in a wide variety of rock 
types within the map-area. Trace amounts of pyrite and pyrrhotite are ubiqui 
tous in the mafic metavolcanics; sporadic grains of chalcopyrite were noted in a 
few locations. In the serpentinized ultramafic rocks little mineralization was en 
countered. A few diminutive pods of chalcopyrite and pyrrhotite occur in a small 
serpentinite body on the northwest shore of Hardiman Bay (about 1200 m (4,000 
feet) from the main body of Horwood Lake). A grab sample of this mineraliza 
tion was found to contain 0.07 percent copper and 0.10 percent nickel. Grab sam 
ples from other megascopically unmineralized serpentinite bodies disposed along 
Hardiman Bay varied from 0.10 to 0.21 percent nickel and only traces of copper.

Only minor quantities of disseminated pyrite and rare chalcopyrite were 
noted in the felsic metavolcanics. Sparse chalcopyrite and malachite occur in a 
small porphyry body located approximately 1580 m (5,180 feet) southeast from 
the entrance of Hardiman Bay. An exception is the occurrence of a 2 cm to 3 cm 
(0.8 inches to 1.2 inches) wide layer of massive, fine-grained, grey, predomi 
nantly pyrrhotite mineralization accompanied by a few specks of chalcopyrite, 
enclosed within a metarhyolite flow on West Marsh Island in Horwood Lake 
which is exposed intermittently for 15 m (50 feet). Near Dale Township on Hor 
wood Lake a flow contact between felsic lapilli-tuff and massive light green fine 
grained mafic metavolcanics is mineralized by narrow pyrite veinlets.

The most interesting mineralization recorded by the present survey involved 
disseminated molybdenite and ancillary pyrite on the southeast shore of Hardi 
man Bay near the Hardiman Township border. This occurrence is described un 
der the title of the R.G. Newman property.

Known gold mineralization in the area is strongly controlled by zones of dis 
location. Carbonatized and pyritized sheared zones impreganted by quartz vein 
systems and porphyry dikes constitute a particularly favourable environment 
for gold deposition and is exemplified by the former Moramo Gold Syndicate 
property in southern Horwood Township (Laird 1935, p.35-36). On a macro-
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TABLE? SUMMARY OF ASSESSMENT WORK DATA 
ONTARIO DIVISION OF MINES (1946-1972) 
LAKE AREA.

Property Name

Ajax Minerals Limited

Deburmac Gold Mines
Limited

Donalda Mines Limited

Groundhog Gold 
Mines Limited

Hardiman Bay 
Mines Limited

Hollinger Consol. 
Gold Mines Limited

Horlak Mines Limited

Kerr Addison Gold
Mines Limited

LaFontaine Group

LeFever, J.E.

LeFever, J.E.

LeFever, J.E.

LeFever, J.E.

Liberator Prospecting 
Syndicate

Orofino Mines Limited

Year

1961

1946

1965

1947, 
1948

1963, 
1963,
1966

1946

1950

1960

1947

1944-48

1948

1948-50

1955

1948

Queensway Mines Limited

Radiant Explorations

Siegal Group

1947

1949

Township Timmins 
File

H

H T-151

H

H T-178 
H T-178

H 
H
H

H

H T-496

H

H T-287

H

H

H

H

H

H,S T-152

H

H

H

ON FILE WITH THE 
FOR THE HORWOOD

Toronto 
File

63A-402

63-1828

63A-25 
63-143

5-11-188 
63-1226
63-1817

5-1-182

5-2-187

5-6-180

5-13-181

5-6-180

5-35-185

5-3-184

63A-60

5-17-182

5-6-183

5-17-189

Type of 
Work

GL

DD

GP

GL 
GP

DD 
GP
GL

DD

DD

DD

DD

DD

DD

DD

DD

GL

GL

DD

DD

DD

GL — Geological 
GP — Geophysical 
DD — Diamond Drilling 

H — Horwood Township 
S — Silk Township
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Horwood Lake Area

scopic scale these gold occurrences display a striking proximal spatial relation 
ship to the two major zones of dislocation in the map-area, namely the Horwood 
Lake Fault and the Hardiman Bay Fault. Pyrite, pyrrhotite, and chalcopyrite 
are commonly associated with the gold mineralization and are occasionally ac 
companied by galena and sphalerite. The majority of exposed quartz veins and 
shear zones are thought to have been thoroughly examined by prospectors in the 
past.

Description of Properties, Occurrences, and Exploration Areas

AJAX OCCURRENCE (1)

In 1961, a detailed geological mapping program was undertaken by Ajax 
Minerals Limited over 27 unpatented claims in the Great Pike Lake-Hardiman 
Bay area to examine possible gold mineralization within quartz vein systems 
and/or shear zones. Although several zones of interest were examined no eco 
nomic mineralization was found and subsequently the claims were allowed to 
lapse. This area was formerly covered by portions of the W. Jacobs and Gould- 
Dunn claim groups (Harding 1937, p.22-23).

J. CHARLEBOIS (GROUNDHOG MINE) (2)

This property situated on the east shore of Horwood Lake, south of Pine- 
cone Point represents one of the very early and significant gold discoveries in the 
map-area, initially known as the Jessop-Serry Group (Laird 1935, p.36). In 1928- 
29, Nipissing Mining Company Limited optioned the 12 claim property and indi 
cated the presence of economic gold mineralization. Stripping of a quartz vein 
situated within a narrow northwest-trending shear zone traced mineralization 
for 29 m (96 feet) along strike. An average grade of 0.54 ounces gold/ton over a 
width of 0.6 m (1.94 feet) was established by channel sampling at intervals of 1.5 
m (5 feet). Excavation of two test pits on claim 9807 was also reported, the aver 
age grades of which are indicated below:

Grade (ounces gold/ton) Width Length
(feet) (feet)

Pit l 7.23 1.19 9 
Pit 2 0.63 3.1 16

(conversion factor l metre = 3.281 feet)
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The original showing was subsequently innundated by approximately 4.6 m 
(15 feet) of water due to a raising of Lake Horwood in 1929 by Spruce Falls Pulp 
and Paper Company Limited, temporarily halting development of the prospect. 
No further work was undertaken by Nipissing Mining Company Limited. 
Groundhog Gold Mines Limited, formed in 1934, acquired the property and en 
larged the claim-group. Development was minimal until 1947-48 when geological 
and geophysical surveys were followed by approximately 2400 m (8,000 feet) dia 
mond drilling. Strike of mineralization was extended to 300 m (1,000 feet), aver 
aging 0.31 ounces gold/ton over l m (3.4 feet)) width (Groundhog Gold Mines 
Limited File, Mineral Deposit Record, Geoscience Data Centre Files, Ontario 
Division of Mines, Toronto). A ground magnetometer survey was conducted in 
1948 although it failed to extend the mineralized zone to the southeast under 
glacial debris and to the northwest under the lake. The claim group was subse 
quently reduced from 33 claims to 4 patented claims (S9804, S9805, S9806 and 
S9807). No further development has since been recorded. Hogg (Assessment File 
Research Office, Ontario Division of Mines, Toronto, File 63A.25) described the 
mineralization and host rocks during a property examination in 1950.

In drill hole Number l, the vein was intersected from 121 to 124 feet.
From 121 to 122 is sheared, chloritic andesite with quartz stringers and no visible sulphide.
From 122 to 123 is bleached andesite with sparse quartz and no visible sulphides.
From 123 to 124 - is grey quartz with inclusions of chloritic greenstone, well mineralized with 

chalcopyrite, pyrrhotite, and pyrite, in a network of fine fractures. Chalcopyrite and pyrrhotite are 
most common, and occur together, whereas pyrite generally occurs alone.

In drill hole Number 15, which is a deep hole directly under Number l, the vein was intersected 
between 307 and 311 feet. The vein here consists of a stringer zone made up of quartz stringers cut 
ting chloritic andesite. The andesite is mineralized with cubic pyrite. No chalcopyrite and pyrrhotite 
such as characterize the vein in drill hole Number l, were noted.

In other intersections observed, the vein was generally in the order of 12 to 24 inches in width, 
with some sheared andesite in both walls. Pyrite is the prominent sulphide, but in places where 
quartz is abundant, there is generally some chalcopyrite and pyrrhotite.

Exposures of pillow lava just northeast of the vein, are striking N100 W, and facing west. These 
flows gradually swing to the east as they continue south, indicating a rather open anticlinal structure 
in the vicinity of the mine.

DEBURMAC OCCURRENCE (3)

In 1946, Deburmac Gold Mines Limited investigated a narrow east to south- 
east trending, steeply dipping, mineralized quartz vein believed to be located on 
the west shore of Horwood Lake possibly covered by the former Smith-Thorne 
claim group (patented claim 25395).

Surface sampling generally disclosed subeconomic gold values. Highest assay 
registered 0.40 ounces of gold over l m (3.5 feet) (Resident Geologist's Files, 
Ministry of Natural Resources, Sudbury). At least 834 m (2,778 feet) of diamond 
drilling were recorded (7 holes) ranging up to 210 m (696 feet) in depth although 
only an incomplete record of this company's activity in Horwood Townhip was 
available.
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DONALDA MINES LIMITED [1965] (4)

In 1965, Donalda Mines Limited conducted a combined electromagnetic- 
magnetometer survey on 12 unsurveyed claims in south-central Horwood Town 
ship approximately one-half mile (0.8 km) southwest of the entrance of Hardi 
man Bay with interest centred upon a southwest-trending mineralized shear 
zone. The geophysical survey failed to reveal any anomalous areas of possible 
economic potential and the claims were allowed to lapse.

HARDIMAN BAY MINES LIMITED [1966] (5)

From 1961 to 1966 Hardiman Bay Mines Limited held a block of 31 unsur 
veyed claims, in southwestern Horwood Township lying contiguous to the east 
ern portion of the Orofino Mines Limited claim-group. A ground magnetometer 
survey was performed in 1963 in the northern part of the claim group and out 
lined several anomalous zones. Ten diamond drill holes totalling 660 m (2,196 
feet) investigated the relatively important anomalies. Five of these drill holes 
probed a gold occurrence on claims S132919 and S132917 situated approximately 
one-quarter mile (0.4 km) directly south of Stangiff Lake. Mineralization here 
was described by Richie (Assessment File Research Office, Ontario Division of 
Mines, Toronto, ODM file 62-1817) as "a network of quartz stringers striking 
N45 0 E, occupying a zone 10 feet wide and 60 feet long.... At surface this zone 
carried minor pyrite, caronate, and gold, with the best chip sample over a width 
of four feet running 0.38 ounces gold per ton". In 1965, Sulmac Exploration Serv 
ices Limited carried out magnetometer and geological surveys over the southern 
block of claims. Hardiman Bay Mines Limited discontinued interest in the 
claim-group after failing to find any significant mineralization.

MRS. F. LEFEVER AND J. LEFEVER JR. 
(Smith-Thorne Mine) (6)

In 1933, gold was discovered on claim S25339 by W. Smith in a massive 
quartz vein along the eastern shore of Horwood Lake 435 m (1,450 feet) south of 
Hardiman Bay entrance (Laird 1935). Trenching exposed a 76 cm (30 inch) vein 
for 18 m (60 feet) between the shoreline and heavy overburden to the east. 
Channel sampling recorded 0.75 ounce gold per ton over the vein width. In 1935, 
the property was optioned by Hollinger Consolidated Gold Mines Limited in ad 
dition to an adjoining block of claims belonging to G.A. Thorne (Harding 1939). 
Development initially focused on detailed sampling on the surface mineraliza 
tion with established 0.65 ounces gold per ton over a width of 1.2 m (4 feet) and a 
length of 17 m (55 feet), (Harding 1938). Subsurface development was docu 
mented by Harding (1938, p.18):
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Shaft-sinking (claim S25337) was commenced in the fall of 1935 for the purpose of exploring a 
gold-bearing quartz vein, which dips about 45 0 N and strikes N80 0 E from the east shore of Horwood 
Lake. By August 15, 1936, a (two compartment) 45-degree shaft, the upper part of which followed 
the vein, had been completed to an inclined depth of 599 feet (455 feet vertical), levels had been 
opened at 200, 325, and 570 feet (on the incline), and 722 feet of lateral work had been completed, 
most of it on the 570-foot level. By October 5, 1936, drifting on this level had disclosed the vein for a 
distance of 100 feet both east and west of the shaft, Vein widths varied from 2Vi to 6 feet, and visible 
gold was exposed both in the shaft and on the 570-foot level.

Extensive underground sampling and diamond drilling by Hollinger Consoli 
dated Gold Mines Limited outlined several small lenses of economically impor 
tant gold mineralization:

Level Grade Dimensions
(feet) (ounces gold/ton) (feet)

200 0.20 20x4.9
0.23 30 x 4.2

325 — —
570 0.85 90 x 3.5

0.51 55x3.3
0.28 79x2.7

(conversion factor l metre z 3.281 feet)

Three relatively deep, inclined diamond drill holes, varying between 390 m 
(1,300 feet) and 420 m (1,400 feet) were collared 375 m (1,250 feet) north of the 
shaft. Continuity of projected gold mineralization below the 170 m (570-foot) 
level was not established by these holes (private files, Hollinger Consolidated 
Gold Mines Limited, Timmins). The Hollinger option was curtailed in early 1937 
based upon insufficient volume of gold mineralization required to support a ma 
jor mining operation.

Later in 1937 Tionaga Gold Mines Limited was incorporated and proceeded 
with development. Further deepening of the shaft to 223 inclined metres (731 
feet) was undertaken in February of 1938 with additional levels established at 
135 m (450 feet) and 170 m (570 feet), Weir (1939). A summary of underground 
development by both Hollinger Consolidated Gold Mines Limited and Tionaga 
Gold Mines Limited is given below 1 .

During 1938 and 1939, 6,653 tons of ore were processed by a 50-ton amalga 
mation mill constructed at the shaft site. Total production amounted to 2,299 
ounces of gold and 404 ounces of silver1 . The property has since been dormant, 
presently owned by Mrs. Florence Lefever and Mr. John Lefever, Jr. of Tionaga, 
and consisting of nine contiguous patented claims, viz. S25337, 25339, 25391 to 
96, inclusive, and 25425.

1 Smith-Thome Mine File, Mineral Deposit Record, Geoscience Data Centre Files, Ontario Di 
vision of Mines, Toronto.
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J.E. LEFEVER

In 1960, Kerr Addison Gold Mines Limited held an option on five claims of 
J.E. Lefever on the east side of Horwood Lake, south of East Marsh Island. The 
option comprised four claims known as the Main Showing area (S100106-100107,

Diamond
Drifting (feet) Crosscutting (feet) Raising (feet) Drilling 

Level (feet) 
(feet) 1935 1938-39 Total 1935 1938-39 Total 1935 1938-39 1935

200 539 111 650 46 44 90-95 —
325 136 — 136 75 — 75 — — 116
450 — 284 284 — 40 40 — 125 —
570 713 114 827 360 20 380 — 63 2803
700 — 272 272 — 169 169 — 141 —

(conversion factor l metre s 3.281 feet)

S100108, and S100109) and a single claim 1200 m (4,000 feet) to the east called 
the Stack Vein area (S81342). Previously during 1948-49, J.E. Lefever carried out 
extensive diamond drilling, trenching and sampling in this general area. The 
main showing is located on the north side of an island in Horwood Lake and is 
now concealed by approximately 4.5 m (15 feet) of water and is accessible only 
during low water levels on Horwood Lake. During 1960, Kerr Addison Gold 
Mines Limited contracted nine diamond drill holes totalling 1241 m (4,137 feet) 
with a major proportion of the work focused on the Main Showing. A series of 
generally east-west trending, steeply dipping narrow quartz-carbonate veins and 
stringers (varying in width from four inches to twenty inches) crosscut mafic me- 
tavolcanics and metagabbro. Mineralization consists of variable amounts of dis 
seminated to massive pyrrhotite, chalcopyrite, and pyrite with gold-silver val 
ues. No visible gold has been observed. Seven diamond drill holes totalling 922 m 
(3,026 feet) investigated a 150 m (500 foot) strike length delineating subeconomic 
gold-silver values within a vein system 75 m (250 feet) in length, 45 m (150 feet) 
in depth and ranging in width from 10 cm to 50 cm (4 inches to 20 inches). Gold 
values varied between 0.43 to 3.46 ounces per ton whereas silver values ranged 
from nil to 0.80 ounces per ton (File 5-6-180, Assessment Files, Research Office, 
Ontario Division of Mines, Toronto).

A ground magnetometer survey failed to indicate extensions of the mineral 
ized zone either to the east or west. The Stack Vein, located on claim S81342 was 
investigated by 3 diamond drill holes (totalling 232 m; 764 feet) along a 60 m 
(200 foot) strike interval and indicated only very low gold-silver values. A simi 
larity to mode of mineralization and nature of the quartz-carbonate vein system 
found at the Main Showing was evident. Owing to the discontinuous nature, 
narrow widths, and doubtful depth continuity of the mineralized quartz-carbo 
nate veins Kerr Addison Gold Mines Limited decided to drop option agreement 
in 1960.
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LIBERATOR PROSPECTING SYNDICATE [1946] (7)

A geological survey was undertaken in 1948 on claim S37134 covering a por 
tion of a prominent northeast-trending mineralized shear zone situated 0.8 km 
(Vz mile) southwest of the entrance of Hardiman Bay. Extensive development 
was recorded by several mining companies in previous years commencing in 
1933 with Moramo Gold Syndicate (Laird 1935, p.35-36). No further develop 
ment was conducted by Liberator Prospecting Syndicate subsequent to the geo 
logical survey as no new zones of possible importance were revealed.

R.G. NEWMAN (8)

A molybdenite occurrence in northeast Horwood Township was discovered 
during the field mapping and subsequently staked by Mr. R.G. Newman of 
Kirkland Lake in 1972. The property presently consists of at least 54 unsurveyed 
claims, a portion of which was previously covered (1935-36) by the Monte Carlo 
Exploration Gold Mines Limited claim group (Harding 1937, p.24). No report of 
molybdenite mineralization was recorded by this mining company.

The discovery showing occurs within a generally massive, thin, elongate 
granitic stock consisting of medium-grained, leucocratic, biotitic, equigranular to 
porphyritic, quartz monzonite and granodiorite. A salient feature of the mineral 
ized zone is the presence of at least four major quartz vein sets, best described as 
stockwork. The most prominent system parallels a weak north-south trending 
foliation. Three steeply dipping fracture sets cross-cut this foliation with strikes 
varying between southwest and northwest. Local offsetting of quartz veins is ev 
ident along some of these features.

Fresh surface colours of these rocks are generally light to medium-greyish 
pink. Mineralization consists of molybdenite and subordinate pyrite, the former 
generally occurring as minute, sparse, disseminated flakes. Along the margins of 
quartz veinlets, slender masses of molybdenite are apt to be present. Grain size 
of the molybdenite ranges up to 2 millimeters. Mineralization was observed scat 
tered over at least a 15 m (50 feet) width and 60 m (200 feet) long strike, al 
though outcrop distribution is generally poor. The mineralized zone is character 
ized by light-pink weathering, highly leucocratic protomylonitic fine-grained 
quartz monzonite. Orange pink potassic feldspar phenocrysts measure up to five 
millimeters and commonly display augen shapes. Several local patches of brick 
red colouration (hematitic alteration?) appear to be controlled by the various 
fracture surfaces. A grab sample selected by the writer of typical mineralization 
from this showing was submitted to the Mineral Research Branch of the Ontario 
Division of Mines and registerd 0.15 percent molybdenum. Interestingly, Mr. 
Newman (prospector, Kirkland Lake, personal communication) has encountered 
similar mineralization in several localities to the south and northeast with assays 
varying between 0.02 to 0.98 percent molybdenum sulphide. Recently this prop 
erty was optioned by Hollinger Consolidated Gold Mines Limited and Imperial 
Oil Company Limited (E.G. Bright, Geologist, Ontario Division of Mines, per 
sonal communication).
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NORANDA MINES LIMITED

During 1971, Noranda Mines Limited investigated nine claims adjacent to 
Armstrong Lake in southeastern Keith Township and a further two claims 
belonging to the same group in neighbouring Penhorwood Township (claims 
P293634 to 293642 inclusive). Following ground magnetic and electromagnetic 
surveys the claim group was allowed to lapse (Assessment Files Research Office, 
Ontario Division of Mines, Toronto).

OROFINO MINES LIMITED 1 (9)

This company presently owns a gold prospect situated on a claim block of 27 
patented claims and 6 unpatented claims in southwestern Horwood Township 
and adjoining southeastern Silk Township.

History

In 1933, visible gold was discovered east of the 24-chain portage of the 
Swayze River in Silk Township by J. Burke and J. Mclllroy who staked 12 
claims for G.A. Thorne. This discovery precipitated a small staking rush in the 
general area (Laird 1935, p.33). Hollinger Consolidated Gold Mines Limited op 
tioned the property in 1935 (known as the Thorne-Dore option) and after drill 
ing 25 holes totalling approximately 1450 m (4,800 feet) (Regional Geologist's 
Files, Ontario Ministry of Natural Resources, Timmins, Hollinger File No.93) in 
addition to trenching and channel sampling, the option was allowed to lapse in 
1938. The claims were subsequently restaked by Mining Research Corporation 
which added 13 new claims. This claim group was acquired by Orofino Mines 
Limited which was formed in 1945. Continued stripping and trenching followed 
by extensive diamond drilling established continuity of mineralization to a 
depth of at least 60 m (200 feet) and over a strike length of about 210 m (700 
feet). In 1948-49 a 3-compartment, 18 m2 (200 square feet) vertical shaft, located 
on claim 38945 in Silk Township, was excavated to a depth of 93 m (306 feet) 
with levels established at 45 m (150 feet) and 83 m (275 feet). A 15 m (50 feet) 
headframe destroyed by forest fires was rebuilt only to be destroyed again by 
fire. Lateral exploration involved 1030 m (3,381 feet) of drifting, 394 m (1,292 
feet) of crosscutting, and 24 m (78 feet) of raising2 . Total amount of diamond 
drilling recorded by Orofino Mines Limited is listed at 6435 m (21,112 feet) 
(1971-72 Canadian Mines Handbook, p.290) of which 1862 m (6,111 feet) was con 
fined underground.

1 Much of the following discussion is from reports by N. Hogg, W. Ringsleben, and J. Reid in As 
sessment Work File T-152, Regional Geologist's Files, Ontario Ministry of Natural Resources, Tim 
mins, Ontario.

2 Source Mineral Deposit Record, Geoscience Data Centre Files, Orofino Mines Limited File, 
Ontario Division of Mines, Toronto.
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Ore reserves were tentatively placed at 105,000 tons averaging 0.27 ounces 
gold per ton 1 . Brief resumption of development was continued in 1962-63 with 
several diamond drill holes 240 m to 300 m (800 feet to 1,000 feet) in length de 
signed to evaluate the mineralization at depth. Recently in 1973, Camflo Mines 
Limited optioned the property from Orofino Mines Limited (The Northern Min 
er, October 4,1973, p.l).

Geology and Mineralization

The mineralization zone occurs within a small elongate metagabbroic pluton 
called the Orofino Stock. Dimensions of this stock measure approximately l km 
(0.6 miles) in length and 300 m (980 feet) in width; the long axis of the stock is 
concordant to strike of the country rocks. This stock was earlier mapped as 
"diorite" by various mine geologists and was formerly named the Orofino diorite 
by Ringsleben (Regional Geologist's Files, Ontario Ministry of Natural Re 
sources, Timmins). Gold mineralization is confined to an east-west striking 
quartz vein system which appears to follow two major parallel striking fracture 
sets (possibly conjugate) with north or south dips commonly varying between 
30 0 -45 0 . A major shear zone steeply dipping to the south (approximately 8 m (25 
feet in width) parallels the strike of the vein system and post-dates emplacement 
of the latter (Figure 2). A profusion of feldspar porphyry, lamprophyre, and mi 
nor aplite dikes represent the last geologic intrusive event. Age relations have 
been summarized by Hogg (Regional Geologist's Files, Ontario Ministry of Nat 
ural Resources, Timmins, File T-152).

1. Emplacement of Orofino stock
2. Faulting
3. Emplacement of quartz veins
4. Fault (main shear zone)
5. Aplite veins
6. Biotite lamprophyre
7. Feldspar porphyry
Age relations in proximity to the shaft are depicted in Figure 2. 

The feldspar porphyry dikes are characteristically dark reddish brown on 
fresh surfaces with white plagioclase phenocrysts (20 to 30 percent) measuring 
up to 4 mm. Eight of these massive almost vertically dipping dikes have been 
mapped near the Orofino shaft (Figure 2), and range up to 5 m (16 feet) in width. 
These dikes appear to be characteristic of the Orofino claim group area and were 
not observed elsewhere within the map-area. The lamprophyres are less com 
mon and tend to be flat-lying and narrower than the porphyry dikes (Figure 2). 
The various types of barren dikes are a potential detriment to mining operations 
as they cause dilution of the ore zones.

'Resident Geologist's Files, Ontario Ministry of Natural Resources, Sudbury.
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Figure 3-Geological plan of 45 m (150-foot) level of Orofino Mines Limited, Silk Township, District 
of Sudbury, as modified from a geological plan by Nelson Hogg.

The host rock is typically a dark greenish-black (fresh surface), medium- 
grained, massive metagabbro. In relatively unaltered specimens a metadiabasic 
texture is clearly discernible with slender to stumpy, haphazardly oriented pla 
gioclase laths (40 to 50 percent) enclosing hornblende and lesser amounts of biot 
ite, magnetite, and pyrite.

Contiguous to the quartz veins the metagabbro is quite often chloritized, no 
ticeably by a finer-grained, softer, dark green appearance probably related to 
hydrothermal alteration during emplacement of these veins. Vestigial patches of 
chloritic material are commonly found as inclusions within the quartz veins. Ge 
ology of the 150-foot level is shown in Figure 3.
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Mineralization

Pyrite constitutes the most abundant sulphide mineral and occurs as indi 
vidual disseminated cubes and anhedral grains or as massive aggregates. Gener 
ally inconspicuous amounts of pyrrhotite, chalcopyrite, galena, sphalerite, and 
arsenopyrite have also been reported. The main snowing contains about ten im 
portant quartz veins. Development has focused on eight of these veins, namely 
No. l South Vein, No. l North Vein, No. l Bonus Vein, No. 2 Vein, No. 2 Bonus 
Vein, No. 3 Vein, No. 3 Bonus Vein, and the No. 5 Vein. Two types of veins con 
tain gold mineralization:

1) a vein system of irregular quartz stringers invading the metagabbro 
wall rock, and
2) well defined quartz-calcite veins.

These veins are respectively exemplified by the No. l North Vein and the 
No. l South Vein which will now be described in some detail. These two veins, 
shown in Figure 2, contain a large proportion of the potential ore of Orofino 
Mines Limited.

Number 1 North Vein

This vein system occurs in a fracture zone and consists of generally very nar 
row, quartz stringers varying in width from a few mm to 15 cm (6 inches). Most 
of these stringers possess a horizontal attitude within the metagabbro host 
rocks, with the zone averaging 3.9 m (12.7 feet) in width and striking generally 
east-west for at least 82 m (270 feet) although subject to local contortions and 
with northerly dips of 40 0 . Sulphide mineralization consists of individual grains 
and cubes and aggregates of pyrite, which predominantly occur in the interven 
ing metagabbro; the quartz veinlets occasionally contain small amounts of py 
rite. The diameter of the pyrite grains usually varies between l mm and 4 mm. 
Pyrite replacement in the wall rock was noted by Ringsleben at distances up to 
15 cm (6 inches) from the quartz stringers. Gold values are confined to the pyrite 
as visible gold is notably scarce in this type of vein system. Present estimates in 
dicate 60,00 tons of potential ore grading 0.19 ounce gold per ton to be contained 
within this vein 1 .

Number 1 South Vein

This 1.8 m (6 feet) wide quartz-calcite vein strikes N70E with northerly dips 
averaging 40 0 . Drifting on the 45 m (150-foot) level followed this vein for approx 
imately 137 m (450 feet) with the west face still open. Emplacement of the vein 
was structurally controlled by a well defined early fault usually recognizable on 
the footwall. A characteristic feature of the vein is the presence of a narrow (2.5 
cm to 5 cm (l to 2 inches) in width) red to buff coloured, feldspathic zone situ-

1 Resident Geologist's Files, Ontario Ministry of Natural Resources, Sudbury. 
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ated on the footwall side and (or) the hanging wall side for the entire vein 
length. Origin of the feldspathic zone is unknown. Ringsleben (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Sudbury) interpreted 
that this zone represents a post quartz vein fracture filling, partly based upon 
the sharp character of contacts with enclosing quartz vein and metagabbro and 
possibly synchronous with emplacement of the feldspar porphyry dikes. Alterna 
tively, Hogg (Resident Geologist's Files, Ontario Ministry of Natural Resources, 
Sudbury) speculates that hydrothermal feldspathic alteration of the Orofino 
"diorite" may be a possibility. In certain localities such as on the west wall of the 
main cross-cut south (45 m; 150-foot level) the footwall fault exhibits bifurca 
tion. The metagabbro situated between fault zones displays injections by 
"ribbons" of quartz both parallel and vertical to the main vein, thus forming a 
stockwork. Angular inclusions of chloritized wall rock are commonplace within 
the main vein in proximity to the ribbon zone. Sulphide mineralization and fav 
ourable gold values tend to occur when the ribbon structure and chloritic inclu 
sions occur together. Galena, although rarely present, is also an indicator of high 
gold values. The Number l South Vein is estimated to contain 45,000 tons aver 
aging 0.38 ounces gold per ton 1 .

QUEENSWAY MINES LIMITED [1962] (10)

A group of claims located along the northwest shore of Hardiman Bay to the 
southeast of Longfellow Lake was held successively by Gor-Smith Gold Syndi 
cate (1952), Horlak Mines Limited (1952) and most recently by Queensway 
Mines Limited (1962). First indication of mineralization was recorded by W. 
Labbe in 1936 (Harding 1937, p.29). In 1951, a minor amount of diamond drilling 
36 m (119 feet), stripping and trenching was performed by Gor-Smith Gold Syn 
dicate Limited. In 1952, Horlak Mines Limited purchased the property and pro 
ceeded with development. Seventeen shallow diamond drill holes totalling 318 m 
(1,043 feet) intersected several quartz vein systems and shear zones, located 
mainly near the shoreline of Hardiman Bay. Subsequently the claims were drop 
ped. Queensway Mines Limited in 1952 acquired 23 claims comprising most of 
the two aforementioned properties. Exploration focused on three mineralized 
zones which were located on unsurveyed claims S115313, S115311, and S115308. 
Twenty-two drill holes totalling 1294 m (4,247 feet) and extensive trenching es 
tablished subeconomic gold values within these three zones (Queensway Mines 
Limited Files, Mineral Deposit Record, Geoscience Data Centre Files, Ontario 
Divison of Mines, Toronto):

Mineralization in Zones l and 2 consists of pyrite, chalcopyrite, and rare ar 
senopyrite disseminated throughout grey feldspar pophyry dikes. The porphyry 
dikes which intrude chloritic schistose mafic metavolcanics are often silicified 
and traversed by quartz veins. Zone 3 mineralization is confined to narrow pyri- 
tized quartz veins emplaced within quartz diorite of the Horwood Peninsula 
Stock. No visible gold has been reported from any of the mineralized zones. No 
development work has been recorded since 1963 and the claims have since 
lapsed.

1 Resdient Geologist's Files, Ontario Ministry of Natural Resources, Sudbury.
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Zone Claim number

115308
115311
115313

Strike length
of Mineralization

(feet)

250
200
222

Width of
Mineralization

(feet)

3.0
1.7

Unknown

Average Grade
(ounces gold

per ton)

0.51
0.25
0.31

(conversion factor l metre = 3.281 feet)

RADIANT EXPLORATION LIMITED [1946] (11)

In 1947, Radiant Explorations Limited held a group of 44 unpatented claims 
in southwestern Horwood Township situated adjacent to the northern boundary 
of the patented Orofino Mines Limited claim block. Four diamond drill holes to 
talling 746 m (2,448 feet) intersected only very sparse mineralization; the only 
reported assay registered 0.04 ounces gold per ton over l m (3 feet) width (Resi 
dent Geologist's Files, Ontario Ministry of Natural Resources, Sudbury).

THE SIEGAL GROUP (12)

In 1949, diamond drilling was carried out by an unregistered mining group 
named the Siegal Group on a block of 16 patented claims (S41042 to 41048 inclu 
sive S41050, and S46454 to 46460 inclusive) in the Bobsled Lake area. Seventeen 
holes totalling 681 m (2,236 feet) intersected several barren to pyritized quartz 
vein systems. Neither assays nor further work was reported and the claims 
lapsed.

SUGGESTIONS FOR FUTURE EXPLORATION

To the writer's knowledge prior exploration has concentrated upon the gold 
potential of the map-area with little emphasis on base metals. The larger areas 
of felsic metavolcanics, especially in Keith Township, merit consideration for 
possible base metal sulphide mineralization. These rock units were previously 
unmapped until the present survey.

It is probable that molybdenite has never been prospected for in the area be 
fore the present survey. The discovery of possible porphyry-type disseminated 
molybdenite-pyrite mineralization scattered over a small area in northeast Hor 
wood Township during this survey is significant. Exploration for this mineral 
should be focused on the narrow, northeast trending, late-tectonic, equigranular 
to porphyritic, leucocratic, quartz monzonite pluton which appears to extend 
from northeast Horwood Township into Hardiman Township. Close examina-
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tion should be given to outcrops showing the following characteristics:
(1) complex fracturing and/or shearing commonly associated with 
quartz veins, emplacement of which appear to have been controlled by 
these structures,
(2) presence of a porphyritic texture (potassic feldspar phenocrysts) and 
a leucocratic quartz monzonite to granodiorite granitic rock composition,
(3) orange-red hematitic? alteration patches.

Serpenitized ultramafic rocks in the map-area, although rather scarce, de 
serve some attention, based upon the occurrence of small pods of pyrrhotite 
chalcopyrite mineralization in the serpentinite near the southwest end of Hardi 
man Bay.

Gold mineralization occurs in sheared metagabbro on the Orofino Property 
in Silk Township and a number of other gold and sulphide occurrences in Hor 
wood Township are located in proximity to metagabbro bodies. These and other 
metagabbro plutons in the map-area are possibly worthy of closer examination.
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APPENDIX

Chemical Analyses of Mafic and Felsic Rocks from the Horwood Lake Area.

Sample Number

SiO 2
A1 2 03
Fe 2 O 3
FeO
MgO
CaO
Na2 O
K 2 0HjO*
H 2 CT
C02
TiO 2
MnO

Total

52.20
13.80

3.90
11.80

3.14
7.83
3.88
0.19
0.65
0.02
0.08
1.88
0.02
0.14
0.01

46.30
21.16

1.86
9.65
3.84
9.14
2.83
0.96
0.63

—
0.15
2.75

—
0.77

nd

49.32
16.82
3.67

10.02
3.54
8.68
2.42
0.62
1.68

—
0.58
1.26

—
0.12

nd

69.80
15.80

0.32
1.81
0.85
2.52
4.50
1.99
0.12
0.04
0.23
0.29
0.04
0.13
0.01

67.80
17.40

1.00
0.70
1.49
2.93
5.18
2.52
0.37
0.06
0.14
0.23
0.04
0.10
0.01

70.20
15.50
0.37
1.56
1.26
1.91
6.10
1.25
0.75
0.02
1.20
0.25
0.04
0.07
0.03

99.70 100.04 99.73 98.40 100.00 100.50

1.

2.

3.

4.

5.

6.

Chip Sample 2-15-20A, Metagabbro from island No.2, Horwood Islands Stock,
Horwood Township (480 02'30"N, 890 19'00"W).
Abitibi-type diabase from southeastern shoreline of Hardiman Bay, Horwood
Township (Harding, 1937 p.13).
Quartz diabase from former A. Smith claim-group on southeastern shoreline of
Hardiman Bay, Horwood Township (Harding, 1937 p.13).
Chip Sample 1-1-2. Metarhyodacite, Groundhog Lake Complex, Keith Township
(480 01'30"N, 820 15'00"W).
Chip Sample 2-5-1. Porphyritic biotite-chlorite granodiorite, Hoodoo Lake Stock,
Keith Township (480 01'00"N, 820 20'30"W).
Chip Sample 3-30-2. Quartz-feldspar porphyry dike near entrance of Hardiman
Bay, Horwood Township (47 0 57'30"N, 820 18'00"W).

Ag*
As
Ba
Be
Co
Cr
Cu
Ga
Li
Mo
Ni
Pb
Sb
Se
Sn
Sr
V
Y
Zn
Zr

nd 
nd 
nd 
nd 
50

300 
30 
30 
nd 
10 
40 
nd 
nd 
20 
nd 
70

400 
40

110
150

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

nd
nd
800
nd
5

400
5

30
nd
10
20
15
nd
nd
nd
350
10
nd
70

150

nd
nd
850
nd
6

600
7

30
nd
10
30
15
nd
nd
nd

800
10
nd
50

100

l—not determined 
nd—not detected 
*Trace elements in ppm

nd 
nd

300
nd
6

450 
10 
25 
nd 
10 
30 
10 
nd 
nd 
nd

500 
30 
nd 
50 
30
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LEGEND

CENOZOIC ——--j- -.--- - 

QUATERNARY
RECENT 

/.a/re, stream, and swamp deposits.

PLEISTOCENE
Glacial drift, sand, gravel, boulders, and 
varved clays,

UNCONFORMITY

PRECAMBRIAN*
MIDDLE TO LATE PRECAMBRIAN 

(PROTEROZOIC)

MAFIC INTRUSIVE ROCKS

9 Diabase, unsubdivided.
9a Olivine diabase dikes (Abitibi-type).

8a Quartz diabase dikes.
8b Porphyritic quartz diabase drtes,

INTRUSIVE CONTACT

EARLY PRECAMBRIAN (ARCHEAN)

LATE FELSIC TO INTERMEDIATE 
INTRUSIVE ROCKS

7 Unsubdivided.
7a Equigranular biotite granodiorite.
7b Porphyritic biotite granodiorite.
7c Porphyritic to equigranular biotite

	 quartz monzonite. 
7d Muscovite granodiorite. 
7e Aplite dikes. 
7f Xenolithic granitic rocks, 
7g Biotite-hornblende quartz diorite. 
7h Hornblende monzonite. 
7j Hornblende quartz monzonite. 
7k Hornblende granodiorite. 
7m Biotite-hornb/ende diorite,

INTRUSIVE CONTACT

EARLY FELSIC TO INTERMEDIATE 
INTRUSIVE ROCKS

6 Unsubdivided.
6a Biotite trondhjemite.
6b Biotite-homblende trondhjemite,
6c Biotite-hornblende diorite.
6d Migmatite.
6e Quartz porphyry, feldspar porphyry, 

	 and quartz-feldspar porphyry.
INTRUSIVE CONTACT

MAFIC AND ULTRAMAFIC INTRUSIVE 
ROCKS

ULTRAMAFIC INTRUSIVE ROCKS
5a Dark green-black serpentinite.
5b Light blue-green serpentinite.
5c Talc-carbonate serpentinite.
5d Sheared serpentinite.

MAFIC INTRUSIVE ROCKS '•'-"'•*

4a Metagabbro.
4b Xenolithic metagabbro.
4c Porphyritic to equigranular diorite.
4d Hornblendite.
4e Metagabbro dikes.

INTRUSIVE CONTACT

METAVOLCANICS AND 
METASEDIMENTS

METASEDIMENTS
3a Greywacke.
3b Conglomerate.
3c Chert, chert breccia,
3d Quartzite.
3e Arkose.
3f Slate.

FELSIC TO INTERMEDIATE 
METAVOLCANICS
2 Unsubdivided,
2a Tuff, lapilll'tuff.
2b Tuff-breccia, pyroclastic breccia.
2c Felsic flows.
2d Quartz-feldspar crystal tuffs.
2e Feldspar and/or quartz porphyry

	 subvolcanic rocks. 
2f Miarolitic subvolcanic rocks.

MAFIC TO INTERMEDIATE - . 
METAVOLCANICS

1 Unsubdivided.
1a Amygdaloidal metavolcanics.
1b Pillowed metavolcanics.
1c Crenulate^ metavolcanics.
1d Laminated (possibly mafic tuffs in 

part) metavolcanics,
1e Medium-to coarse-grained metavol 

canics.
1g Fine-grained metavolcanics.
1h Mafic breccia.
1j Amphibolitized metavolcanics.
1k Massive metavolcanics.
1m Garnetiferous metavolcanics.
1n Variolitic metavolcanics,
1p Porphyritic andesite,
1q Migmatized metavolcanics.

Ag 
asp 
Au 
cp
gn
mo 
po

py
q

Silver
Arsenopyrite
Gold
Chalcopyrite
Galena
Molybdenite
Pyrrhotite
Pyrite
Quartz
Sphalerite

aUnconsolidated deposits. Cenozoic deposits are rep 
resented by the lighter coloured parts of the map,
^Bedrock geology. Outcrops and inferred extensions 
of each rock unit are shown repsectively in deep and 
light tones of the same colour. Where in places a 
formation is too narrow to show colour and must ap 
pear in black, a short black bar appears in the appro 
priate block.

SYMBOLS

Glacial striae.

Esker.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top unknown; (inclined, 
vertical).

Lava flow; top (arrow) from pillows 
shape and packing.

Schistosity; (horizontal, inclined, 
vertical).

Gneissosity, (horizontal, inclined, 
vertical).

foliation; (horizontal, inclined, 
vertical.

Lineation with plunge. 

Geological boundary, observed.

Geological boundary, position 
interpreted,

Geological boundary, deduced from 
geophysics.

Fault; (observed, assumed). Spot 
indicates down throw side, arrows 
indicate horizontal movement.

Lineament,

Drag folds with plunge.

Anticline, syncline, with plunge.

Drill hole; (vertical, inclined).

Vein.

Swamp.

Motor road.

Other road.

Trail, portage, winter road.

Township boundary, with milepost, 
approximate position only.

Mining property, surveyed.

Mineral deposit; mining property, 
unsurveyed.

Surveyed line, approximate 
position only.
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SOURCES OF INFORMATION

Geology by F. W. Breaks and assistants, Geological
Branch, 1971.
Geology is not tied to surveyed lines.

Assessment work on file with the Ministry of Natural 
Resources, Toronto, files of the Mineral and Resources 
Branch, Department of Energy, Mines and Resources, 
Ottawa.

Aeromagnetic maps 2262G and 2263G; ODM-GSC.

Preliminary maps (ODM) P. 747, Keith Township 
(south part), and P. 748, Horwood Township, Scale 1 
inch to X mile, issued 1972.

Cartography by P. A. Wisbey and assistants, Surveys 
and Mapping Branch, 1975.

Base maps derived from maps of the Forest Resources 
Inventory, Surveys and Mapping Branch, with addi 
tional information by F. W. Breaks.

Magnetic declination in the area was approximately 
5a West in 1971.

PROPERTIES, MINERAL DEPOSITS

1. Ajax occurrence.
2. Charlebois, J, (Groundhog mine),
3- Deburmac occurrence. -.
4. Donalda Mines Ltd. [19651
5 Hardiman Bay Mines Ltd. [1966]
6 Lefever, Mrs. F. and J, Jr. (Smith-Thorne mine).
7 Liberator Prospecting Syndicate. 11946]
8 Newman, P,. G.
9 Orofino Mines Ltd. 

10. Queensway Mines Ltd, [1962]
11 Radiant Explorations Ltd. [1946]
12 Siegal Group, The.

Information current to December 31st, 1971.

Only former properties on ground now open for staking 
are shown where exploration information is available — 
a date in square brackets indicates last year of explora 
tion activity, For further information see report.


