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ABSTRACT 

The Wakomata Lake Area in the District of Algoma consists of Jackson Township (formerly 
Township 182) and parts of Casson Township (formerly Township 188), and Gould and Grasett 
Townships. The map-area is situated approximately 36 miles (58 km) north of Thessalon. The 
area, located at the contact between the Superior and Southern Provinces of the Canadian 
Shield, is underlain by felsic intrusive rocks, mafic intrusive rocks and sedimentary rocks of 
the Huronian Supergroup. 

SMC 13267 

Figure 1-Location map of Wakomata 
Lake area. Scale 1:3,168,000 
(1 inch to 50 miles). 

The felsic intrusive rocks are Early Precambrian in age, and range from trondhjemite to 
granodiorite and contain xenolirhs of amphibolite, orthogneiss and paragneiss. 

The Huronian Supergroup exposed in the map-area consists of sedimentary rocks of the 
Cobalt and Hough Lake Groups. These sedimentary rocks comprise the following: sandstone, 
argillite, siltstone, orthoconglomerate, and paraconglomerate of the Gowganda Formation; 
sandstone, conglomerate and quartzite of the Lorrain Formation; and sandstones of the Missis-
sagi type. The rocks of the Gowganda and Lorrain Formations represent a continuous deposi­
tional sequence with no major breaks. The rocks of the Gowganda Formation show charac­
teristics of a regressive marine sequence. The lower part of the Lorrain Formation was de­
posited mainly in SL fluvial (braided stream) environment, but a change to a beach environment 
occurred towards the top of the formation. Possibly, a change from a frigid to a tropical climate 
occurred during the deposition of the upper part of the Gowganda Formation and the lower 
part of the Lorrain Formation. This change is possibly indicated by the disappearance of feld­
spars and the appearance of aluminous minerals, such as diaspore, kaolinite, and pyrophyllite. 
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Wakomata Lake Area 

There are four ages of mafic intrusive rocks in the area. The earliest dikes occur only in 
the Early Precambrian granitic basement, and consist of Matachewan-type porphyritic diabase 
dikes and fine-grained amphibolitic dikes. The most abundant mafic rocks consist of Nipissing 
Diabase bodies which usually are very magnetic. A few lamprophyre and olivine diabase dikes 
of the Sudbury Swarm are present in the area. 

The Huronian rocks are not greatly deformed or metamorphosed. The dominant structure 
is an eastwardl-plunging open syncline which is probably a continuation of the major Quirke 
Syncline to the east. The Flack Lake Fault System, a major regional tectonic feature crosses 
the area in the northeast corner. 

Mineralization in the form of chalcopyrite, and malachite with specularite-magnetite-bearing 
quartz-carbonate veins occurs in fault zones associated with Nipissing Diabase. 
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Geology 

of the 

Wakomata Lake Area 

District of Algoma 

by 

K. M. Siemiatkowska 1 

INTRODUCTION 

The Wakomata Lake Area consists of Jackson Township (formerly Township 182), 
the eastern half of Casson Township (formerly Township 188), and the northern parts 
of Gould and Grasett Townships. The present work is a continuation of the project 
initiated by Chandler (1973) in the Saunders Lake Area. The map-area is approximately 
50 air miles (80 km) northeast of Sault Ste. Marie, and is 36 miles (58 km) north of 
Thessalon on Highway 129 which connects Thessalon with Chapleau. The area covers 
about 70 square miles (180 km 2 ) and is bounded by Latitudes 46°30' to 46° 37'N and 
Longitudes 83°23' to 83°12'W. 

Highway 129 and numerous public and private gravel roads provide access to Wako­
mata, Chub, and Jobammageeshig Lakes. These lakes provide boat access to most of the 
western part of the area. The eastern part can only be reached conveniently by float-
equipped aircraft via East Caribou, Pearl and Skirl Lakes. The northern part can be 
reached by means of four-wheel-drive vehicle to Two Camp Lake (just north of the 
northern edge of the map-area). The southern part is accessible from a gravel road which 
extends north from Highway 129 at a point just north of Cummings Lake to Pickerel 
Lake in Grasett Township. Hartem and McEarchen Lakes and the power line of the 
Hydro-Electric Power Commission of Ontario can be reached from this gravel road. Dur­
ing the summer of 1973, Midway Lumber Company constructed numerous roads from 
Kynoch via Grasett Lake to Highland Lake in Jackson Township. 

Mapping was carried out in four months during the summer of 1973- Mapping was 
done by pace-and-compass traverses on land, and shoreline traverses on most of the lakes 
and streams. Traverses were spaced at varying intervals to give the geologists maximum 

1Ceologist, Ontario Division of Mines, Toronto. Manuscript approved for publication by 
the Chief, Precambrian Section, 30 December 1974. 
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Wakomata Lake Area 

COVERAGE OF OUTCROPS. TWO GEOLOGISTS AND THREE ASSISTANTS GATHERED DATA WHICH WERE PLOTTED 
DIRECTLY IN THE FIELD ON ACETATE OVERLAYS ON AERIAL PHOTOGRAPHS AT A SCALE OF 1 INCH TO YA 
MILE (1:15,840). THE INFORMATION WAS TRANSFERRED BY MEANS OF A SKETCHMASTER TO BASE-
MAPS OF THE SAME SCALE PREPARED BY THE CARTOGRAPHY SECTION OF THE ONTARIO DIVISION OF 
LANDS FROM MAPS OF THE FORESTRY RESOURCES INVENTORY OF THE ONTARIO DIVISION OF FORESTS. 
A PRELIMINARY GEOLOGICAL MAP OF WAKOMATA LAKE (EAST HALF), P.914, WAS ISSUED BY THE 
ONTARIO DIVISION OF MINES IN 1973 (SIEMIATKOWSKA AND DOUGLAS 1973). 

Physiography 

THE AREA IS RUGGED WITH ELEVATIONS RANGING FROM APPROXIMATELY 800 FEET (240 M ) TO 
1,800 FEET (550 M ) ABOVE MEAN SEA LEVEL. THE TOPOGRAPHY IS CONTROLLED BY THE ROCK 
FORMATIONS OF THE AREA. THE GRANITIC ROCKS IN THE NORTHERN PART OF THE AREA FORM ROUNDED 
HILLS WITH A MODERATE EXPOSURE OF BEDROCK. THE EASTERN HALF OF THE AREA, UNDERLAIN BY 
HURONIAN SANDSTONE, CONSISTS OF RUGGED CLIFFS AND CUESTAS FORMED BY DIFFERENTIAL EROSION. 
BEDROCK EXPOSURE IS GENERALLY EXCELLENT IN THE EASTERN PART OF THE AREA. THE WESTERN PART 
OF THE AREA IS FLAT AND HEAVILY FORESTED. PLEISTOCENE TILL AND SAND DEPOSITS FORM PLAINS IN 
THE AREA. NUMEROUS FAULTS AND LINEAMENTS THROUGHOUT THE AREA GIVE RISE TO VERTICAL CLIFF 
FACES REACHING ABOUT 500 FEET (150 M ) IN HEIGHT. 

Resources and Development 

THE AREA WAS PROSPECTED IN THE PAST FOR COPPER, AND IN THE LATE 1960S FOR URANIUM. 
NUMEROUS COPPER OCCURRENCES HAVE BEEN FOUND IN THE FOUR TOWNSHIPS FORMING THE AREA. 
PRIVATE COTTAGES AND TOURIST CAMPS ARE LOCATED ON WAKOMATA, CHUB, JOBAMMAGEESHIG AND 
EAST CARIBOU LAKES. LUMBERING HAS BEEN CARRIED OUT IN THE REGION SINCE THE TURN OF THE 
TWENTIETH CENTURY; THE CENTRAL, WESTERN, AND SOUTHERN PARTS OF THE MAP-AREA CONSTITUTE A 
TIMBER RESOURCE. TREE SPECIES PRESENT INCLUDE POPLAR, BIRCH, AND PINE, AND IN SWAMPY 
AREAS, SPRUCE, CEDAR, AND BALSAM. HUNTING AND FISHING DRAW A NUMBER OF TOURISTS TO THE 
AREA. GAME SPECIES PRESENT INCLUDE GROUSE, MOOSE, DEER, BLACK BEAR, AND SNOWSHOE RABBIT. 
THE LAKES AND STREAMS ARE WELL STOCKED WITH BROOK, LAKE AND RAINBOW TROUT, PICKEREL, 
NORTHERN PIKE, BASS AND PERCH. 

Previous Work 

THE AREA HAS NOT BEEN MAPPED PREVIOUSLY IN ITS ENTIRETY. IN 1926, EMMONS MAPPED 
PARTS OF THE AREA (EMMONS 1927) , AND HADLEY (1968) COLLECTED SOME SAMPLES FROM THE 
LORRAIN FORMATION AROUND LAKE WAKOMATA. THE AREA IS INCLUDED ON A REGIONAL PRE­
LIMINARY MAP P.304 (ROBERTSON 1971). THE AREA TO THE WEST WAS MAPPED BY CHANDLER 
(1973) , TO THE EAST BY ROBERTSON (1969 ) , AND TO THE SOUTH BY FRAREY ( IN PRESS). 

IN 1956, THE ONTARIO DEPARTMENT OF MINES ISSUED AEROMAGNETIC MAPS AT A SCALE OF 1 
INCH TO VA MILE (1:15,840) OF GRASSETT AND GOULD TOWNSHIPS ( O D M 1955, 1956). THE 
MAGNETIC CHARACTERISTICS OF THE MAP-AREA ARE SHOWN ON AEROMAGNETIC MAP 2227G, THE 
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WAKOMATA LAKE SHEET (ODM-GSC 1963). RECORDS OF WORK DONE BY THE MINING INDUS­
TRY IN THE AREA ARE KEPT IN THE ASSESSMENT FILES RESEARCH OFFICE IN TORONTO AND THE 
REGIONAL GEOLOGIST'S FILES, ONTARIO MINISTRY OF NATURAL RESOURCES, SAULT STE. MARIE. 

Acknowledgments 
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IN THE AREA, AND MR. W . D . HICKS, MINERAL RESEARCH BRANCH, ONTARIO DIVISION OF MINES, 
FOR X-RAY DIFFRACTION ANALYSES OF THE SANDSTONES OF THE LORRAIN FORMATION. 

GENERAL GEOLOGY 

PRECAMBRIAN ROCKS IN THE MAP-AREA, LOCATED AT THE CONTACT BETWEEN THE SUPERIOR AND 
SOUTHERN PROVINCES OF THE CANADIAN SHIELD (CARD et al. 1972), CAN BE SUBDIVIDED INTO 
FIVE MAJOR SUBDIVISIONS SHOWN IN TABLE 1. 

THE EARLY PRECAMBRIAN FELSIC INTRUSIVE ROCKS OF THE SUPERIOR PROVINCE FORM THE BASE­
MENT ON WHICH THE HURONIAN SUPRACRUSTAL ROCKS OF THE SOUTHERN PROVINCE WERE DEPOSITED 
A RB-SR WHOLE ROCK RADIOMETRIC AGE OF 2,500 M.Y. WAS OBTAINED FOR THE EARLY PRECAMBRIAN 
GRANITIC ROCKS (VAN SCHMUS 1965). HOWEVER, THIS IS POSSIBLY A MINIMUM AGE BECAUSE 
THE GRANITES ARE CUT BY PORPHYRITIC DIABASE DIKES SIMILAR IN APPEARANCE AND STRIKE TO THE 
MATACHEWAN DIABASE IN THE MATACHEWAN AREA DATED AT 2,690± 93 M.Y. (GATES AND HURLEY 
1973). THE HURONIAN SEDIMENTARY ROCKS WERE DEPOSITED AFTER 2,500 M.Y. AGO, THE MINI­
MUM RB-SR RADIOMETRIC AGE OF THE EARLY PRECAMBRIAN BASEMENT ROCKS, AND BEFORE 2,150 
M.Y. AGO, THE RACTFOMETRICALLY DETERMINED AGE OF THE NIPISSING DIABASE (GATES AND HURLEY 
1973) WHICH INTRUDE THE HURONIAN ROCKS. THE SOUTHERN PROVINCE ROCKS WERE MILDLY DE­
FORMED AND METAMORPHOSED IN THE MAP-AREA DURING THE PENOKEAN OROGENY SOME 1,900 
TO 1,600 M.Y. AGO (GOLDICH 1968). 

THE YOUNGEST PRECAMBRIAN ROCK UNIT KNOWN IN THE AREA IS A NORTHWEST-TRENDING DIABASE 
DIKE OF THE SUDBURY SWARM. THE AGE OF THIS SWARM HAS BEEN ESTABLISHED BY THE RB-SR 
WHOLE ROCK METHOD AS 1,460±30 M.Y. (GATES AND HURLEY 1973). 

THE PRECAMBRIAN ROCKS ARE PARTLY COVERED BY A THIN DISCONTINUOUS MANTLE OF SANDY TILL; 
THE DEPOSITS OF CONTINENTAL GLACIATION THAT OCCURRED DURING THE PLEISTOCENE. TWO SETS OF 
GLACIAL STRIAE ARE PRESENT, INDICATING ICE MOVEMENT FROM THE NORTH AND NORTHEAST. 
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Wakomata Lake Area 

_ , I T A B L E O F L I T H O L O G I C U N I T S F O R T H E W A K O M A T A 
T Q B L E 1 | L A K E A R E A . 

C E N O Z O I C 

Q U A T E R N A R Y 

PLEISTOCENE A N D RECENT 

Glacial, glaciofluvial, glaciolacustrine, swamp, lake and stream deposits 
Unconformity 

P R E C A M B R I A N 

L A T E P R E C A M B R I A N 

M A F I C I N T R U S I V E R O C K S 
Olivine diabase, lamprophyre 

Intrusive Contact 

M I D D L E P R E C A M B R I A N 

M A F I C I N T R U S I V E R O C K S ( N I P I S S I N G D I A B A S E ) 
Diabase, gabbro, diorite, amphibolite, granophyre, porphyritic meta-

diabase 
Intrusive Contact 

H U R O N I A N S U P E R G R O U P 

COBALT GROUP 

LORRAIN FORMATION 
Orthoquartzite, pebbly sandstone, sandstone, conglomerate 

GOWGANDA FORMATION 
Feldspathic sandstone, siltstone, argillite, conglomerate 

Nonconformity 

H O U G H L A K E GROUP 
Unclassified sandstone 
Arkose, pebbly arkose, regolith 

Nonconformity 

E A R L Y P R E C A M B R I A N ( A R C H E A N ) 

M A F I C I N T R U S I V E R O C K S 
Porphyritic diabase (Matachewan type), amphibolitic diabase 

Intrusive Contact 

F E L S I C I N T R U S I V E R O C K S 

Trondhjemite, granodiorite, quartz monzonite, pegmatite, aplite 
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TABLE 2 M O D A L ANALYSES O F T H E E A R L Y P R E C A M B R I A N ( A R C H E A N ) 
F E L S I C I N T R U S I V E R O C K S ; W A K O M A T A L A K E AREA. 

GRANTTIC 
BOCKS S8-73-33 S2-73-143 P2-73-155 

QUARTZ 32.5 27.2 26.9 

PLAGIOCLASE 57.1 58.8 55.3 

ORTHOCLASE 2.3 
>5.4 

MICROCLINE ) 

BIOTITE 
( 17.4 

CHLORITE 7.0 2.6 \ 

EPIDOTE 

CARBON-ATE 
| 3.8 

HEAVY MINERALS 1.1 0.4 

NUMBER OF 
POINTS COUNTED 1000 500 1000 

S8-73-33 - TRONDHJEMITE 
S2-73-143 - TRONDHJEMITE 
P2-73-155 - TRONDHJEMITE 

ABBREVIATION: 
. . . . NOT DETECTED' 

Early Precambrian (Archean) 
Felsic Intrusive Rocks 

GRANITIC ROCKS ARE EXPOSED IN THE NORTHERN PART OF THE MAP-AREA. THE SOUTHERN LIMIT 
OF THESE ROCKS IS A STEEP ESCARPMENT MARKED BY CARIBOU CREEK. NORTH OF THIS ESCARPMENT 
THE RELIEF OVER THE GRANITIC TERRANE IS MORE SUBDUED. BEDROCK EXPOSURE, MAINLY IN THE FORM 
OF SMALL SCATTERED OUTCROPS, CONSTITUTES ABOUT 30 PERCENT TO 50 PERCENT OF THE SURFACE AREA, 
EXCEPT IN THE NORTHEAST CORNER OF JACKSON TOWNSHIP WHERE EXPOSURE IS ABOUT 7 0 PERCENT. 

THE GRANITIC ROCKS ARE PINK TO GREY, EQUIGRANULAR, FINE TO COARSE GRAINED, AND CONSIST 
OF TRONDHJEMITE, QUARTZ MONZONITE AND GRANODIORITE (TABLE 2 ) . THE MOST ABUNDANT ROCK 
TYPE, GREY TRONDHJEMITE IS MEDIUM TO COARSE GRAINED AND LEUCOCRATIC WITH AN AVERAGE MAFIC 
MINERAL CONTENT OF ABOUT 5 PERCENT. CHLORITE AND BIOTITE WHICH FORMED AT THE EXPENSE OF 
PRIMARY HORNBLENDE ARE THE MOST COMMON MAFIC MINERALS. 
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Wakomata Lake Area 

Pink-coloured granitic rocks are most commonly associated with faults, shear zones, 
and zones of contact alteration adjacent to mafic intrusions. In the southern part of the 
granitic terrain, pink granitic rocks are host to amphibolite, orthogneiss, and paragneiss 
xenoliths ranging in maximum dimension from 1 foot (0.3 m) to 5 feet (1.5 m). 
Xenolithic fragments compose about 15 to 20 percent of the rock around the north shore 
of Wakomata Lake and Caribou Creek, and decrease northward to about 1 to 5 percent. 

A weak cataclastic foliation trending N50°E and dipping 70 degrees northwest was 
noted in the granitic rocks between the north shore of Wakomata Lake and Shingwak 
Lake, and north of Papineau Lake. 

Late-stage aplitic and pegmatitic dikes, ranging from V2 inch (1.3 cm) to 2 feet 
(0.6 m) in width, cut the granitic rocks. The aplite and pegmatite consist essentially of 
variable amounts of quartz, microcline, and plagiodase. 

Mafic Intrusive Rocks 

The rocks of the map-area are intruded by many thin diabase dikes and metagabbro 
bodies. These have been classified into four groups. Two of these groups are: 1) a north­
west- to north-trending set of porphyritic metadiabase dikes, and 2) a predominantly 
northwest-trending but anastomosing set of fine-grained amphibolite dikes. Dikes of the 
first two groups intrude only the Early Precambrian basement rock and are considered to 
be of Early Precambrian age. The third and fourth groups, Nipissing Diabase and olivine 
diabase dikes of the Sudbury Swarm (Card et al. 1972) are described in a later section. 

PORPHYRITIC DIABASE 

The prophyritic diabase dikes resemble the dikes of the Matachewan type (R. Rupert, 
personal communication 1972 ). They occur only in Early Precambrian rocks and were not 
seen cutting Huronian sedimentary rocks. Most dikes dip steeply and have an average 
thickness of about 300 feet (90 m). The dikes have two types of contact with the country 
rocks; a fine-grained chilled contact, or a coarse-grained sharp contact, where plagiodase 
phenocrysts are aligned parallel to the margins of the dike. The dikes contain greenish, 
cream or red coloured euhedral to anhedral, fresh to altered plagiodase phenocrysts up to 
2 inches (5 cm) in diameter set in a groundmass of dark green, fine- to medium-grained 
amphibolite. The percentage of phenocrysts in the rock varies and can be as high as 70 
percent by volume of the rock. Larger phenocrysts as well as some of the smaller pheno­
crysts are generally euhedral and show good zoning whereas most of the smaller pheno­
crysts tend to be anhedral and show diffuse grain boundaries. The distribution of pheno­
crysts in some dikes is irregular. The phenocrysts tend to be concentrated in patches; the 
remaining areas resemble medium-grained equigranular amphibolitic dikes. In areas of 
sparse outcrop it was difficult to map these intrusions consistently. 

Thin section examination reveals that the plagiodase phenocrysts are mainly 3 to 4 
mm in diameter. These phenocrysts are completely saussuritized to epidote and talc. The 
surrounding matrix is similar to an altered Nipissing Diabase and consists of saussuritized 
plagiodase laths, chlorite, uralitized amphibole, minor interstitial quartz, and zoned and 
skeletal leucoxene. 
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AMPHIBOLITIC DIABASE 

The amphibolitic diabase dikes and altered Nipissing Diabase dikes are very difficult 
to distinguish in the field. Since the amphibolitic diabase dikes are Early Precambrian in 
age and cut only the granitic rocks of the basement, some attempt was made to separate 
them from altered Nipissing Diabase dikes. However, more detailed mapping is required. 
In comparison with the Nipissing Diabase, the amphibolitic dikes are finer grained, more 
mafic, commonly weather brownish, and may display foliation at the edges. 

However, these criteria were not always very reliable to use in the field, because many 
dikes mapped in the Early Precambrian basement could either be Nipissing Diabase or 
Early Precambrian dikes. The dikes average approximately 200 feet (60 m) in thickness, 
trend northwest and east-west, and dip steeply like the Nipissing Diabase. 

The amphibolitic dikes contain disseminated pyrite and pyrrhotite, and some dikes 
have metasomatically altered the country rocks which they intrude. Most of the alteration 
is to albite and iron oxides which produce a deep red colour in the country rock. A few 
fine-grained well jointed, massive, rusty weathering dikes which are black on the fresh 
surface, were observed to range in thickness from a few feet to 100 feet (30 m) . These 
could be a different generation of dikes. 

Middle Precambrian 
HURONIAN SUPERGROUP 

Hough Lake Group 

REGOLITH 

An unconformity between the Early Precambrian granitic basement rocks and the 
Huronian sedimentary rocks was observed in the terrain between the junction of the East 
Caribou Fault and the Pearl Lake Fault, southeast of Triple Isle Lake in Jackson Town­
ship. The unconformity is well exposed as an undulating weathered surface developed 
upon Early Precambrian quartz monzonite. Lying upon this weathered surface is a regolith 
consisting of immature, coarse-grained pink arkose derived directly from the underlying 
quartz monzonite. The weathered surface is an altered, coarse-grained leucocratic quartz 
monzonite composed of fresh microcline, plagiodase almost completely altered to seriate, 
and quartz exhibiting sutured grain boundaries. In places, the quartz is cataclastically 
granulated. The overlying regolith resembles the quartz monzonite, but in thin section it 
can be seen that the rock is made up of granulated grains of quartz and fresh microcline 
with fine-grained sericite filling the interstices between grains and cracks in quartz and 
feldspar. No trace of plagiodase can be seen. 

UNCLASSIFIED SANDSTONE 

Pink arkosic sandstone of the Huronian Supergroup occurs in two places in the map-
area. This rock cannot be assigned to a specific Huronian formation because i t occurs in 
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Wakomata Lake Area 

fault-bounded blocks and its contact with the Gowganda Formation is not exposed. Lith-
ologically, the sandstone resemble rocks of the Mississagi Formation. At the southeastern 
end of Pearl Lake in Jackson Township, on both sides of the lake, a fine-grained pink 
arkose overlies the granitic basement which is exposed to the north. The sandstone is 
sheared, brecciated, and mylonitized as a result of movement along both branches of the 
Pearl Lake Fault. Maping to the east in 1974 (Siemiatkowska et d. 1975) determined 
the stratigraphic position of this sandstone to be in the Mississagi Formation. 

The second occurrence of unclassified sandstone directly overlies the regolith described 
in the subsection "Regolith". The sandstone comprises green pebbly arkose and pink 
arkose. The pebbly green arkose is the product of further weathering and reworking of 
the regolithic material. The arkose is a coarse-grained feldspathic sandstone with 5 to 10 
percent white quartz pebbles, pink granitic pebbles and pink potassic-feldspar clasts in 
a coarse-grained, poorly sorted green arkosic matrix. This rock shows evidence of forma­
tion by sedimentary transport because it exhibits poorly defined bedding and contains 
small flattened mud balls. In thin section, clasts of quartzite and granite and some degree 
of rounding and sorting of grains are visible. Matrix composed of sericite with minor 
opaque minerals and muscovite forms 40 percent of the rock and occurs interstitially to 
fresh microcline and quartz. This rock resembles the green pebbly feldspathic sandstone 
of the Mississagi Formation in the Endikai Lake area. The pink, fine-grained arkose over­
lying the green pebbly arkose shows moderate sorting and is composed of subangular 
grains. Sorting and rounding, although minor, indicate that the sediments were trans­
ported, and the presence of bedding indicates deposition. The beds are generally about 2 
feet (0.6 m) thick, massive, and show little internal sedimentary structure. An average 
modal analysis of the sandstone, given in Table 3, is about 70 percent quartz, 25 percent 
potassic feldspar, 1 percent plagioclase, a minor amount of chert grains and 5 percent 
sericitic matrix. The quartz grains are flattened and deformed where these rocks are in 
close proximity to the East Caribou Fault. 

Cobalt Group 

GOWGANDA FORMATION 

The Gowganda Formation is the basal formation of the Cobalt Group, the thickest 
and most widespread of the Huronian groups. The Gowganda Formation, 700 to 9,000 
feet (200 to 2,700 m) thick is a heterogeneous assemblage of paraconglomerate, ortho-
conglomerate, feldspathic standstone, and laminated argillite extending from Sault Ste. 
Marie to the Cobalt-Gowganda area (Frarey in press; Card et d. 1972). In most areas, 
the formation can be subdivided into a lower polymictic cobble to boulder conglomerate 
and an upper well-stratified sequence of (non-conglomeratic) laminated argillite and 
sandstone (Frarey in press; Thomson 1957; Wood 1973). 

Only the upper well stratified sequence consisting of conglomerate, argillite, and sand­
stone occurs in three parts of the map-area: 1) at Chub Lake in the southwestern part of 
the area; 2) along Caribou Creek; and 3) as an outlier west of Rogers Lake along the 
northwestern edge of the area. The best exposures of this formation are seen along the 
lakeshores, especially those of Wakomata, Jobammageeshig, and Chub Lakes. Inland, the 
Gowganda Formation is exposed as small scattered outcrops in heavily drift-covered and 
wooded areas. 
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TABLE 3 
M O D A L ANALYSES O F U N C L A S S I F I E D S A N D S T O N E O F T H E 
M I D D L E P R E C A M B R I A N H U R O N I A N S U P E R G R O U P ; W A K O M A T A 
L A K E AREA. 

U N C L A S S I F I E D 
S A N D S T O N E S2-73-205 S2-73-206 S2-73-207 S2-73-208 S2-73-209 

QUARTZ 36.4 35.2 30.6 41.3 69.5 

PLAGIODASE 26.9 .... .... 1.8 

MICROCLINE 32.5 33.4 37.5 8.9 24.0 

MUSCOVITE 3.6 4.5 .... 1.6 .... 
SERICITE .... .... 1.0 .... 4.7 

MATRIX SERICITE— 27.5 .... 31.0 41.3 .... 
HEAVY MINERALS .... .... .... 0.8 .... 
PEBBLES .... .... .... 6.3 .... 
NUMBER OF 

POINTS COUNTED 1000 1000 1000 1000 1000 

S2-73-205-REGOLITH 
S2-73-206 - REGOLITH 
S2-73-207 - REGOLITH 
S2-73-208 — PEBBLY GREEN SANDSTONE 
S2-73-209 - PINK SANDSTONE 

ABBREVIATION: 
. . . . NOT DETECTED 

I N THE MAP-AREA, THE GOWGANDA FORMATION CAN GENERALLY BE SUBDIVIDED INTO FIVE STRATI-
GRAPHIC MEMBERS ON THE BASIS OF LITHOLOGY: 1 ) A Lower Conglomeratic Member (4a), 
FOLLOWED SUCCESSIVELY UPWARD BY; 2 ) A Rhythmically Laminated Argillite Member (4b); 
3 ) A Slumped Silt stone Member (4c) \ 4 ) A Purple Siltstone Member (4d)\ AND 5 ) A 
Feldspathic Sandstone Member (4e). CONTACTS BETWEEN THESE MEMBERS ARE CONFORMABLE 
AND GRADATIONAL. 

I N THIS REPORT, SEPARATE DESCRIPTIONS ARE GIVEN FOR EACH AREA IN WHICH THE GOWGANDA 
FORMATION IS EXPOSED. 

Chub Lake Area 

I N THE CHUB LAKE AREA, THE LOWEST EXPOSED MEMBER OF THE GOWGANDA FORMATION IS 
THE Rhythmically Laminated Argillite Member (4b) AT LEAST 2 5 0 FEET ( 7 6 M ) THICK. 
MEMBER ( 4 B ) IS BEST EXPOSED AT THE EAST END OF CHUB LAKE. THE ROCK, A FINE-GRAINED 
ARGILLITE, WEATHERS BUFF TO LIGHT GREY AND IS DARK GREY TO GREENISH BLACK ON FRESH SURFACES. 
FINE LAMINATIONS FROM 0.1 M M TO 1 M M THICK FORM RHYTHMICALLY REPEATED COUPLETS 
CONSISTING OF ALTERNATING DARK GREY AND LIGHT, GREENISH GREY ARGILLITE (PHOTO 1 ) . UPWARD 
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Wakomata Lake Area 

ODM9404 

Photo 1-Gowganda Formation, Rhythmically Laminated Argillite Member (4b) on the shore 
of Chub Lake, Rhythmic couplets of alternating dark grey and greenish grey 
argillite from 0.1 mm. to 1 mm. thick. 



IN THE MEMBER, SILTY MATERIAL FORMS LENSES INTERLAMINATED WITH ARGILLITE, ALSO, THE ARGILLITE 
COUPLETS INCREASE IN THICKNESS TO ABOUT 1 CM TO 2 CM UNTIL THE ROCK IS MASSIVE WITH NO 
INTERNAL LAMINATIONS. THE PROPORTION OF SILTSTONE AND FINE SANDSTONE INTERBEDS INCREASES 
UPWARD INTO THE OVERLYING Slumped Siltstone Member (4c) (PHOTO 2 ) . THE FINE SANDY 
LAMINATIONS BECOME 2.5 CM OR MORE THICK AND FORM CONVOLUTE LAMINATIONS IN THE SILT­
STONE. AS THE LAMINATIONS BECOME PROGRESSIVELY THICKER, THEY APPEAR TO HAVE SLUMPED, 
AND FORM PROMINENT BALL AND PILLOW STRUCTURES. THIS MEMBER IS MAPPABLE, IS ABOUT 
150 FEET (45 M ) THICK, AND HAS BEEN TRACED BY CHANDLER (1973) INTO CASSON TOWNSHIP. 

THE OVERLYING MEMBER, THE Purple Siltstone Member (4d) CONSISTS OF PINK TO BUFF 
FINE-GRAINED GREYWACKE TO ARKOSIC SANDSTONE INTERBEDDED WITH PURPLE AND GREEN ARGILLITE 
AND SILTSTONE. THIS MEMBER IS BEST EXPOSED ON THE SHORE OF THE SOUTHWEST BAY OF 
WAKOMATA LAKE. ARGILLITE IS DOMINANT IN THE LOWER PART OF THE MEMBER AND OCCURS AS 
CYCLIDY REPEATED UNITS 2 CM TO 13 CM THICK (PHOTO 3 ) . THESE CYCLES SHOW FLASER BEDDING 
CONSISTING OF INTERLAMINATED ARGILLITE AND SILTSTONE WITH FINE- TO MEDIUM-GRAINED GRADED 
SAND LENSES WHICH VARY IN THICKNESS FROM APPROXIMATELY 1 M M TO 7 M M (PHOTO 4 ) . THE 
SAND LENSES SHOW WELL-DEVELOPED RIPPLE MARKS, RIPPLE-CROSS-LAMINATIONS, LOAD CASTS, SOLE 
MARKS, FLAME STRUCTURES (PHOTO 4 ) AND MICROSEDIMENTARY DIKES OF FINE SAND IN SILT. AS 
THE THICKNESS OF THE SANDY LENSES INCREASES TO ABOUT 1 FOOT (0.3 M ) , IT CAN BE SEEN THAT 
THEY REPRESENT SAND WAVES. THESE STRUCTURES APPEAR AS ASYMMETRICAL SWELLS WITH AN 
AMPLITUDE OF 1 TO 2 FEET (0.3 TO 0.6 M ) IN THE BEDDING PLANE, AND ARE INTERNALLY CROSS-
STRATIFIED. TOWARDS THE TOP OF THE MEMBER, THE SANDSTONE IS FELDSPATHIC GREYWACKE, ALSO, 
THE SILTSTONE LENSES BECOME THINNER UNTIL THEY FORM INTERBEDS ABOUT 15 CM TO 8 CM THICK. 

PYRITE, EITHER AS FRESH CUBES OR WEATHERED OUT PITS AROUND TO 2 M M IN DIAMETER, 
IS DISSEMINATED THROUGHOUT THE MEMBER. NO CHALCOPYRITE WAS OBSERVED IN THE MAP-AREA, 
ALTHOUGH CHANDLER (1973) AND FRAREY (1973) REPORTED ITS PRESENCE IN ADJACENT AREAS. 
BROWN WEATHERING OR RUSTY CALCAREOUS SPOTS OR PITS ABOUT 1 TO CM APPEAR THROUGHOUT 
THE UPPER PORTION OF THE MEMBER. THE GREYWACKE BECOMES RICHER IN HEMATITE, AND GRADES 
UPWARD INTO THE COARSER GRAINED Feldspathic Sandstone Member (4e). BEDDING INCREASES 
IN THICKNESS TO ABOUT 2 TO 4 FEET (0.6 M TO 1.2 M ) AS THE CONTACT WITH THE LORRAIN 
FORMATION IS APPROACHED. THE FELDSPATHIC SANDSTONE RANGES FROM AN ARKOSE TO A SUBARKOSE. 
IT IS PINK, RED, AND GREY, AND WEATHERS PINKISH GREY. FINE LAMINATIONS ACCENTUATED BY 
DETRITAL HEMATITE, SAND WAVES, AND RIPPLES ARE OBSERVED TOWARDS THE TOP OF THE MEMBER. 
THE FINE-GRAINED SANDSTONE IS MASSIVE, AND GENERALLY LACKS SEDIMENTARY STRUCTURES OTHER 
THAN BEDDING. 

Petrography 

IN THIN SECTIONS OF THE Rhythmically Laminated Argillite Member (4b), IT CAN BE 
SEEN THAT THE CLAY LAMINAE, RANGING FROM 0.4 M M TO 2.0 M M IN THICKNESS, CONSIST OF SERICITE 
AND CHLORITE, AND ARE INTERLAMINATED WITH 0.1 M M TO 1 M M THICK QUARTZ-RICH SILT LAMINAE. 
THE CLAY LAMINAE ARE MASSIVE, BUT THE SILT LAMINAE COMMONLY SHOW GRADING FROM 
FINE SAND (0.2 M M ) TO SILT (0.006 M M ) . THE QUARTZ GRAINS ARE ANGULAR, AND MAKE UP 
40 PERCENT OF THE SILT LENSES, WITH 1 0 TO 15 PERCENT FELDSPAR. THE REMAINING MATRIX IS 
COMPOSED OF SERICITE, CHLORITE, MINOR CALCITE AND OPAQUE MINERALS. PENECONTEMPORANEOUS 
FAULTING CAN BE SEEN IN SOME THIN SECTIONS. 

THE GRAIN SIZE IN THE Slumped Argillite Member (4c) RANGES FROM SILT (0.006 M ) TO 
FINE SAND (0.22 M M ) . THE DARK FINE-GRAINED MASSIVE ARGILLITE HAS MORE CHLORITE THAN THE 
SLUMP BALLS OF PINK FINE SAND. 
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Wakomata Lake Area 

ODMMW 
Photo 3-Gowganda Formation, Purple Siltstone Member (4d) on the shore of Wakomata 

Lake. Interlaminated argillite and siltstone showing fine to medium grained sand 
lenses with well-developed ripple marks and ripple cross-laminations. The rock 
is bleached by water. 

O DM9407 

Photo 4—Gowganda Formation, Purple Siltstone Member (4d) on the shore of Wakomata 
Lake. Load casts, ripples, and ripple cross-laminations can be seen in the sand 
lenses which are cut off by siltstone. 
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I n the PURPLE SILTSTONE MEMBER (4D)T the siltstone laminations range f rom 0.4 m m 
to 2 m m in thickness w i th grain size ranging f rom 0.01 m m to 0.2 mm. The fine sand 
layers contain angular to subrounded grains f rom 0.4 m m to 0.2 m m in size. Contacts 
between silt and sand layers are sharp. A few calcareous aggregates are present i n these 
layers. The sandy layers tend to be discontinuous and graded. Detr i tal hematite grains 
become concentrated in laminations in the sandy layers. Ripple-dr i f t cross-laminations 
show good grading in their individual foresets. Compositionally the rocks range f rom 
subarkose to arkose w i th a predominance of potassic feldspar over plagiodase. The matrix, 
forming about 10 percent of the fine sand layers, consists of sericite, chlorite, opaque 
minerals and minor carbonate. The greywacke is spotted w i th aggregates of carbonate, 
probably calcite, associated w i th chlorite. The rock is fair ly well sorted w i th grain size 
ranging f rom silt (0.01 m m ) to medium sand (0.5 m m ) and averaging fine sand 
(0.2 m m ) . 

The FELDSPATHIC SANDSTONE MEMBER (4E) is a fine-grained to medium-grained arkose 
w i t h a grain size which varies f rom 0.08 m m to 0.05 mm, and averages 0.2 mm. The 
arkose is moderately sorted w i th subangular to subrounded grains. I n some areas i t is 
r ich in detrital hematite. Typical modal analyses are given i n Table 4. Plagiodase, which 
is less abundant than potassic feldspar, is often saussuritized. The sand is wel l cemented 
wi th sutured boundaries on the quartz grains. The matrix, composed mainly of sericite, 
forms about 10 to 15 percent of the rock. I n some th in sections apatite was observed as 
tin accessory mineral. 

Caribou Creek Area 

I n the small fault block west of East Caribou Lake in the northern part of the 
map-area, a polymictic boulder orthoconglomerate, about 4 feet (1.2 m ) thick consists 
of granitic boulders up to V/2 feet (0.4 m ) i n maximum dimension to pebble size 
about 1 inch (2.5 cm) across. The orthoconglomerate grades upward into a sequence 
consisting of paraconglomerate 4 feet (1.2 m ) thick w i th poorly sorted dasts ranging 
f rom 1 foot (0.3 m ) to 1 inch (2.5 cm) set i n a massive mudstone matrix. The para­
conglomerate contains discontinuous lenses up to 1 foot (0.3 m ) thick of fine-grained 
argillite. Overlying the paraconglomerate is a 2-foot (0.6 m ) thick laminated argil l i te 
sequence which grades upwards into a fine-grained p ink feldspathic sandstone un i t 3 feet 
(0.9 m ) thick. This succession is repeated three times and the cumulative thickness is 
i n the order of 30 feet ( 9 m ) . The contacts between sandstone units and the overlying 
orthoconglomerate units are erosional, and show prominent scour channels. The sequence 
is very similar to a modern point bar sequence of a meandering stream (Blat t ET AL. 1972). 

I n th,in section, the conglomerate near the contact w i th the Early Precambrian granitic 
basement consists of a "debris" of mainly plutonic rock fragments and a lesser amount of 
volcanic rock fragments. The fragments and grains are subangular to subrounded and 
are coated w i th i ron oxides. The matr ix forms 40 to 60 percent of the rock and consists 
of sericite, chlorite, quartz, plagiodase, potassic feldspar, and opaque minerals. Plagiodase 
and potassic feldspar, are present i n approximately equal proportions. 

The overlying p ink feldspathic sandstone is an arkosic greywacke composed of 
40 percent feldspar, 20 to 30 percent matrix, and 40 percent quartz. Bedding in the 
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Wakomata Lake Area 

TABLE 4 MODAL ANALYSES OF T H E ROCKS OF T H E GOWGANDA FORMA­
T I O N ; WAKOMATA LAKE AREA. 

S A M P L E N O . S8-73-53 S6-73-98 D2-73-179 D2-73-180 D2-73-185 S8-73-63 

QUARTZ 49.0 57.6 22.9 79.4 57.9 52.0 

PLAGIODASE 36.1 11.0 3.8 11.3 

MICROCLINE 9.11 16.81 5.8 5.9 14.0 

ORTHOCLASE .... .... .... 12.4 24.3 15.0 

MUSCOVITE .... 0.3 .... TR 

SERICITE .... .... .... 2.3 .... .... 
MATRIX 2.2 14.2 59.0 .... 4.6 21.1 

HEAVY MINERALS 3.7 0.1 0.7 .... 3.7 

PEBBLES .... .... 7.0-' 

SORTING POOR .... VERY POOR 

ROUNDNESS- ANG. SUBANG. ANG. 
SUBANG. 
SUBROU. 

SUBROU. .... .... 

NUMBER OF 
POINTS COUNTED 1000 1000 1000 1000 1000 1000 

S8-73-53 -ARKOSE (4E) 
(CHUB LAKE AREA) 

S6-73-98 -FELDSPATHIC SANDSTONE (4E) 
(CHUB LAKE AREA) 

D2-73-179 — FELDSPATHIC SANDSTONE 
(TWO CAMP CREEK AREA) 

D2-73-180 - FELDSPATHIC SANDSTONE 
(TWO CAMP CREEK AREA) 

D2-73-185 - ARKOSE 
(TWO CAMP CREEK AREA) 

S8-73-63 - FELDSPATHIC SANDSTONE (4E) 
(CHUB LAKE AREA) 

ABBREVIATIONS: 
ANG — ANGULAR 
SUBANG — SUBANGULAR 
SUBROU — SUBROUNDED 
. . . . NOT DETECTED 
TR TRACE AMOUNT 
FOOTNOTES: 
1 MICROCLINE OR ORTHOCLASE 
2ROCK FRAGMENTS 

SANDSTONE IS 3 TO 4 FEET (0.9 TO 1.2 M ) THICK WITH COARSE-GRAINED LENSES ALTERNATING 
WITH VERY FINE GRAINED SILTY LENSES. THE MATRIX CONSISTS OF FELDSPAR, QUARTZ, SERIATE AND 
CHLORITE. POTASSIC FELDSPAR, MICROCLINE AND ORTHODASE, DOMINATE PLAGIODASE WHICH TENDS 
TO BE MORE ALTERED THAN THE POTASSIC FELDSPAR. 

TWO CAMP CREEK AREA 

THE HURONIAN OUTLIER WEST OF ROGERS LAKE CONSISTS OF A SEQUENCE OF PARACONGLOMERATE 
AND SANDSTONE. THE PARACONGLOMERATE CONSISTS OF POORLY SORTED, ANGULAR TO SUBANGULAR 
GRANITIC AND VOLCANIC FRAGMENTS IN A GREYWACKE MATRIX. THE ARKOSIC SANDSTONE IS COM-
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posed of 40 percent microcline and orthoclase, 55 percent quartz and 5 percent sericite 
matrix. A modal analysis of the rock is given in Table 4. 

LORRAIN FORMATION 

The Lorrain Formation is 5,000 to 8,000 feet (1500 m to 2400 m ) thick, composed 
of sandstone, and is widely exposed throughout the eastern part of the Southern Province 
i n the Nor th Shore of Lake Huron and in the Cobalt-Gowganda area (Card et al. 1972). 
Al though the formation displays some lithological variations f rom one area to another, 
the general stratigraphic subdivision proposed by Young (1973, p.101-102), is generally 
applicable throughout the map-area. The scheme consists of: a) a lower sequence of 
varicoloured feldspathic and sericitic planar and crossbedded argil l i te siltstone and sand­
stone; b ) a middle sequence of quartz and jasper granule and pebble conglomerate; and 
c) an upper sequence of pure orthoquartzite w i th subordinate quartz pebble conglomerate. 
The boundary w i th the underlying Gowganda Formation is conformable i n all areas 
(Young 1973). 

Dur ing the mapping project, no definite contact could be established as has been 
proposed by previous workers in other areas (Frarey i n press; Young 1973; Wood 1969a 
and b; and Hadley 1968). The th in argil l i te unit, found i n the Whitef ish Falls area and 
used by Card (1969) and Chandler (1969) as the contact between the Gowganda 
Formation and the Lorrain Formation, is missing f rom the present map-area. Instead, 
a complete gradation exists upward in the succession f rom siltstone through interbedded 
siltstone and sandstone to feldspathic sandstone of the Gowganda Formation and sand­
stone of the Lorrain Formation over a stratigraphic interval about 100 feet (30 m ) 
thick. Placement of the contact w i th in this transition zone is quite arbitrary. 

A thick coarse-grained arkose occurs in the basal member of the Lorrain Formation 
to the east and northeast in the Flack Lake and Rawhide Lake area, Robertson (1970) 
and Wood (1971) . This arkosic unit has a maximum true thickness of 20 feet (6 m ) 
in the map-area. Th in sections and X-ray diffraction analyses show that there is a drastic 
decrease in feldspar content f rom 30 percent in the arkose of the Gowganda Formation 
to 3 percent i n the overlying sandstone of the Lorrain Formation (Tables 4 and 5 ) . 
This decrease i n feldspar is recognizable i n the field, and is associated w i th a distinct 
colour change i n the rock f rom the pink sandstone of the Gowganda Formation to the 
deep purple sandstone in the Lorrain Formation. The decrease in feldspar content and 
change in colour are considered by the author to indicate a change i n depositional 
environment which w i l l be discussed in a later part of the report. Mineralogical data 
are shown in Tables 5 and 6. 

Since the arkosic part of the basal member is relatively thin, the author placed the 
contact between the two formations at the position where feldspar grains disappear 
and where there is a marked colour change in the rocks. 

I n the Wakomata Lake map-area the Lorrain Formation can be subdivided into six 
conformable lithostratigraphic members on the basis of different colour and pebble 
content. W i t h some exceptions these members are similar to those of other workers 
(Frarey i n press; Young 1973) i n the region. The six members are i n ascending strati­
graphic order: Basal Purple Sandstone Member 0a); Pink Hematitic Pebbly Sandstone 
Member {5b); Quartz, Jasper Pebble Conglomerate (Puddingstone) Member (5c); 
Pine-Grained Hematitic Sandstone Member (5d); Pink to Buff Pebbly Sandstone Member 

1 5 



Wakomata Lake Area 

T a b | e 5 MODAL ANALYSES OF THE ROCKS OF THE 

Sample Number SGr-73 
223 

SGr-73 
224 

SGr-73 
225 

SGr-73 
227 

SGr-73 
228 

SX-73 
241 

SX-73 
242 

SX-73 
244 

5a 5a 5a 5a 5a 5c 5c 5c 

Quartz 34.7 32.7 84.9 82.2 53.3 92.6 63.91 89.0 
Matrix 
(sericite-chlorite-
kaolinite-pyrophyllite) 

56.9 59.5 10.0 13.7 41.5 7.3 15.5 11.0 

Chert .... 2.3 1.3 
Muscovite .... 4.3 .... .... 4.7 
Heavy Minerals 6.5 3.5 0.5 
Feldspar2 2.8* 2.82 
Diaspore .... 
Pebbles 1.9 .... .... .... 
No. of points 1000 1000 1000 1000 1000 1000 1000 1000 

Abbreviation: 
Not detected 

(5e); White Orthoquartzite Member Of). Frarey (in press) combined members (5a) 
with (5b) and members (5d) with (5e). In this study (5d) was kept separate by the 
author because it is quite distinct. The rock is fine grained, contains no pebbles, and 
shows the development of liesegang rings. This member was used as a marker horizon 
by the author. 

Stratigraphic sections of the Lorrain Formation were measured between Blinko Lake 
and Skirl Lake, and in the Grasett Lake area. The vertical cliff-faces of the cross section 
were measured by means of an 8-foot (2.4 m) long Jacob's staff divided into V4-foot 
(7.6 cm) long intervals. The lengths on horizontal and sloping outcrop surfaces were 
measured by pacing, and the surface measurements were recalculated to vertical true 
thicknesses. In the Blinko Lake-Skirl Lake section a true thickness of some 3,000 feet 
(900 m) was recorded from near the top of member (5b) to member (5f) (Photo 5). 
The top of the formation was not reached. In the Grasett Lake section, a true strati­
graphic thickness of some 300 feet (90 m) was measured in members (5a) and (5b). 
The true thickness of (5b) could not be measured because of poor exposure. 

Basal Purple Sandstone Member (5a) 

The lowermost member of the Lorrain Formation consists of red and purple sand­
stone, and has a thin arkosic sandstone at its base. A true thickness of 180 feet (55 m) 
was measured in the cross section at Grasett Lake. The contact with the underlying 
1 6 



LORRAIN FORMATION; WAKOMATA LAKE AREA 

SX-73 SX-73 SX-23 SX-73 sx-73 SX-73 SX-73 SX-73 S2-73 S2-73 
246 247 248 250 252 257 259 260 186 201 

5d 5d 5d 5e 5e 5e 5e 5e,f 5f 5f 

74.91 71.0 83.3 81.3 77.0 86.0 86.5 90.0 89.0 79.8 

24.4 29.0 16.9 18.1 14.6 10.6 8.2 9.3 11.0 20.2 

• • • • .... .... 3.4 .... 
.... .... .... .... 0.7 .... .... 

0.6 0.6 

0.7 • « • • 1.2 2.4 .7.7 3.1 • • * • * • • • • • * • 

.... .... .... .... 5.5 .... .... .... .... 
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

Footnotes: 
iQuartz, jasper, and chert 
2Feldspar is undetermined 

Gowganda sandstone was placed at the sharp colour change from pink to purple as 
discussed earlier in the report. The colour of the sandstone in this member varies from 
deep red to deep purple at the base to a pinkish red at the top. Sorting is poor and 
grain size ranges from coarse at the bottom to medium at the top. Massive beds range 
the thickness from 1 foot (0.3 m) at the bottom of the member to 4 feet (1.2 m) at the 
top; the average bedding thickness is about 2 feet (0.6 m). 

The basal portion of this member contains up to 30 percent fresh pink feldspar 
grains in association with the coarse-grained fraction of the beds. The feldspar disappears 
rapidly over a maximum horizontal distance of 100 feet (30 m). 

The sandstone is interbedded at irregular intervals with red and green, fine-grained 
sandy siltstone interbeds about V̂ -foot (15 cm) to 1-foot (0.3 m) thick. Graded 
crossbedding in individual foresets, small and large scale troughs, and ripple marks form 
some of the sedimentary structures observed. Pebbles which occur only in the coarser 
part of the beds do not form layers, but are scattered throughout the beds, and can be 
described as 'floating'. The pebbles are small to 1 cm; 0.2 to 0.4 inch) and consist 
mainly of white quartz and less than 1 percent jasper. 

Pink Hematitic Pebbly Sandstone Member (5b) 

This member is medium-grained to coarse-grained pebbly sandstone and was measured 
to be at least 120 feet (37 m) thick. The contact with the underlying member (5a) was 
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Wakomata Lake Area 

LORRAIN SX-73 SX-73 SX-73 
GRAIN SIZE 260 259 257 

Range Min. 0.04 0.10 0.10 
(mm) Max. 1.60 1.60 1.20 

Average Size (mm) 0.54 0.61 0.43 

Maximum No. of 13 17 29 
grains of a given 0.3 mm 0.5 mm 0.2 mm 
size 

Distribution Unimodal Polymodal Unimodal 

Number of Grains 100 100 125 

Formation 5e, f 5e 5e 

Classification Med.- Med. Med. 
(Wentworth) on Cse. Sand Sand 
basis of range Sand 
and average 

SX-73 SX-73 SX-73 SX-73 
252 250 248 247 

0.02 0.10 0.10 0.10 
8.00 2.00 3.80 2.40 

0.52 0.43 0.58 0.39 

11 20 23 30 
0.3 mm 0.2 mm 0.2 mm 0.2 mm 

Bimodal Unimodal Polymodal Bimodal 

82 96 no 100 

5e 5e 5d 5d 

Med. Med. Med.- Med.-
Sand- Sand- Cse. Cse. 
Cse. Cse. Sand Sand 
Sand Sand 

Sorting Poor Fair Moderate Poor Moderate Poor Fair 

Roundness Subrou.- Subrou.- Subrou.- Ang.- Subang. Subrou.- Subrou.-
Subang. Subang. Subang. Subang. Well Rou. Subang. 

Abbreviations: 
Subrou.—Subrounded; Subang.—Subangular; Ang.—Angular; Rou.—Rounded; Cse.—Coarse; 
Med.—Medium; No.—Number. 

PLACED AT THE BASE OF THE FIRST PEBBLE LAYER WHICH COINCIDES APPROXIMATELY WITH A CHANGE 
IN COLOUR OF THE SANDSTONE FROM DEEP RED TO PINK. THE COLOUR OF THE SANDSTONES OF THIS 
MEMBER VARIES FROM PINK TO GREYISH WHITE AT THE TOP. BEDDING RANGES IN THICKNESS FROM 
2 FEET (0.6 M ) TO 4 FEET (1.2 M ) , WITH SOME BEDS NEAR THE TOP REACHING 6 FEET (1.8 M ) . 
SOME BEDS SHOW GRADED BEDDING; OTHERS SHOW PROMINENT TROUGH (PHOTO 6 ) AND PLANAR 
CROSSBEDDING. RIPPLE LAMINATIONS, SOME OF WHICH ARE ACCENTUATED BY DETRITAL HEMATITE 
CONCENTRATIONS, CONVOLUTE LAMINATIONS, AND SCOUR CHANNELS ARE PRESENT THROUGHOUT THIS 
MEMBER. CROSSBEDS ARE ABOUT Vi-FOOT ( 1 5 CM) THICK AND ARE BEST DEVELOPED IN THE 
UPPER PART OF THE MEMBER. INTERBEDS OF MEDIUM- TO FINE-GRAINED GREENISH TO RED, GRITTY, 
MUSCOVITIC SANDSTONE STILL PERSIST IN THE LOWER HALF OF THE MEMBER. THESE INTERBEDS RANGE 
IN THICKNESS FROM Vi-FOOT ( 1 5 CM) TO 1 FOOT (30 CM) AND EXHIBIT A SUGARY TEXTURE 
REFLECTING THEIR RELATIVELY GOOD SORTING. 

PEBBLE LAYERS APPEAR FOR THE FIRST TIME IN THIS MEMBER (PHOTO 7 ) . IN THE MIDDLE AND 
UPPER PARTS OF THE MEMBER THE PEBBLE LAYERS RANGE IN THICKNESS FROM Vi-INCH (1.2 CM) 
TO Vi-FOOT ( 1 5 CM) AND ARE REPEATED ABOUT EVERY VERTICAL FOOT. FLOATING PEBBLES OCCUR 
IN THE SANDSTONE ISOLATED FROM PEBBLE LAYERS. PEBBLES IN THE LAYERS ARE SUBROUNDED TO 
SUBANGULAR AND RANGE FROM CM TO 6 CM, AVERAGING AROUND 3 CM. THE PEBBLES OF 
THESE LAYERS CONSIST OF 90 PERCENT WHITE QUARTZ WITH UP TO 10 PERCENT JASPER AND MINOR 
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T H E L O R R A I N F O R M A T I O N ; W A K O M A T A L A K E A R E A . 

SX-73 
246 

SX-73 
244 

SX-73 
242 

SX-73 
241 

SGr-73 
210 

SGr-73 
232 

SGr-73 
228 

SGr-73 
225 

SGr-73 
224 

0.10 
0.80 

0.10 
0.70 

0.10 
6.40 

0.20 
0.90 

0.05 
11.40 

0.1 
2.8 

0.02 
0.76 

0.1 
1.6 

0.02 
0.56 

0.39 0.35 0.58 0.42 1.04 0.85 0.23 0.54 0.08 

22 
0.3 mm 

35 
0.3 mm 

22 
0.3 mm 

35 
0.4 mm 

7 
0.2 

11 11 
0.8 1. 

13 
2 0.08 

17 
0.6 

30 
0.08 

Unimodal Strongly 
Unimodal 

Polymodal Strongly 
Unimodal 

Weak 
Polymodal 

Polymodal Bimodal Weak 
Polymodal 

Polymodal 

100 100 100 100 40 100 100 100 100 

5d 5c 5c 5c 5c 5b 5a 5a 5a 

Med. 
Sand 

Med. 
Sand 

Med.-
Cse.-
Very Cse. 
Sand 

Med. 
Sand 

Med. 
Sand-
Pebbly 
Sandstone 

Cse. 
Sand 

Fine 
Sand 

Med. 
Cse. 
Sand 

Fine 
Sand 

Good Good Poor Well 
Sorted 

Very poor 
(none) 

Poor Well 
Sorted 

Fair Fair 

Subrou.-
Well Rou. 

Subrou.-
Subang. 

Subang.-
Well Rou. 

Subrou. Subang.-
Subrou. 

Subang.-
Well Rou. 

Ang.-
Well Rou. 

Subrou.-
Subang. 

Ang. 

pebbles of iron formation, black chert, sandstone, and argillite. The jasper pebble content 
increases from 1 percent at the bottom of the member to 10 percent at the top, averaging 
generally 5 percent. Chert pebbles are more rounded than quartz pebbles. In some loca­
tions such as on the east shore of Wakomata Lake, the chert and jasper pebbles are 
weathered out in the centres. Frarey ( in press) identified kaolinite in these alteration 
patches. A typical cross section is shown in Figure 2. 

Quartz-Jasper Pebble Conglomerate (Puddingstone) Member (5c) 

This member which contains abundant jasper pebble conglomerate (Photo 8 ) , is 
probably best known for its ornamental beauty, and has the local name of Puddingstone. 
It is exposed around Deadtree Lake, Swamp Island Lake, Puddingstone Lake, and west 
of McGrath Lake. The exposure on top of the hill west of McGrath Lake is the only 
easily accessible area from Wakomata Lake. The contact zone between members (5b) 
and (5c) is gradational and consists of interbedded sandstone and conglomerate over a 
true thickness of 50 to 100 feet (15 to 30 m ) . The lower contact of (5c) was arbitrarily 
placed at the base of the appearance of the first white sandstone bed. The thickness of 
this member was measured at 210 feet (64 m ) . The sandstone of member (5c) is pre-
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Wakomata Lake Area 

ODMMM 
Photo 5—Cliff composed of Lorrain Formation at Blinko Lake where detailed stratigraphic 

section was measured. Contacts between the different members of the Formation 
from 5b to ST are shown. 

dominantly white, but ranges f rom greenish p ink to white to slightly pink. Sandstones in 
the lower 80 feet (24 m ) of the member are commonly pinkish white, those in the 
central part are greenish white to white, and the upper part are slightly pink. The member 
is notably conglomeratic, although in the lower part the pebble content is rather low. The 
main conglomerate part, about 55 feet (17 m ) thick, occurs in the upper half of the 
member. Pebbles in the lower part of the member are arranged in single pebble layers 
f rom L/2 inch (1.3 cm) to 1 inch (2.5 cm) thick. I n the conglomeratic part, the pebble 
layers range in thickness f rom 3 inches (8.6 cm) up to 3 feet (0.9 c m ) . These layers con­
sist of poorly sorted angular to subrounded pebbles ranging f rom Vz inch (1.3 cm) to 
IVL inches (6.35 cm) i n maximum dimension and average approximately 1 inch (2.5 
c m ) . Where distinct conglomeratic layers are absent, the pebbles either form a para-
conglomerate composing 5 to 10 percent of the bed, or i f they form 1 percent to 2 percent 
of the sandstone bed then they are considered to be 'floating'. Most of the pebbles are 
quartz w i th jasper pebble content ranging f rom 1 percent to 10 percent. However, the 
conglomeratic layers consist of: 10 to 40 percent angular to rounded jasper pebbles; 5 
to 10 percent subrounded iron formation pebbles; 10 to 15 percent subrounded black and 
p ink chert pebbles; subrounded white quartz, and minor amounts of pebbles of smoky 
quartz, agate, p ink sandstone and argill ite. Some conglomeratic beds display size grading 
w i th larger pebbles at the bottom to smaller pebbles at the top. 

Bedding thickness ranges f rom 1 foot (0.3 m ) to 6 feet (1.8 m ) , and averages 
approximately 4 feet (1.2 m ) . Bedding is lenticular and discontinuous. Green gri t ty 
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ODM9409 

Photo 6-Lorrain Formation, Pink Hematitic Pebbly Sandstone Member (5b). Photo shows 
prominent trough crossbedding shown in the photo from the upper part of the 
member. 

sandstone partings up to 1 inch (2.5 c m ; thick occur irregularly in the lower part of this 
member. Sedimentary structures include crossbedding at the bottom and the top of the 
member as well as r ipple marks and scour and f i l l channels. Graded beds are present 
throughout the sequence. Matr ix to pebble ratio varies f rom 80:20 in the lower part of 
the member to about 30:70 in the middle conglomeratic part, and back to 80:20 at the 
top. I n the upper 45 feet (13.7 m ) of the member, the sandstone is better sorted and 
finer grained. Discrete conglomerate layers are present. The beds are wedge shaped and 
display coarse parallel laminations and crossbedding. A typical cross section is shown in 
Figures 3 and 4. 
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Wakomata Lake Area 

ODM9411 

Photo S-Lorrain Formation, Jasper Pebble Conglomerate Member (5c). Typical conglom­
eratic bed of Puddingstone with about 25% Jasper and 75% Quartz pebbles. 
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FEET STRUCTURE LITHOLOGY 

100-

O.'OOODCO P 

OOPOOOB'O< 

V . O 

JA—1% WHITER THAN UNDERLYING UNITS 

JA-1% LIGHT PINK M.—E.G. 

Q.CH-2% HEMATITE LAMINATIONS 

: — GREEN, GRITTY, MUSCOVITIC, M.G. 
— P-9-, Q 0 . Q 0 - O 0 9 0 

O'OOBOQCIOC-- JA.CH Q C G 

O'L-' .D. 

O." . 

• -6 ' • ,C 

0 . - . - 9 . - . 0 
O 

° „ : . O 

JA—1% PINKISH WHITE M. TO E.G. AND GRADING TO FINE TOWARDS THE TOP 

GREEN WELL SORTED, SUGARY TEXTURE 

OOBOOOO O 
O 

DOQOJCSOOOO 

O O O O ° O O O 

JA-1% 

JA.CH.L.F.< 1 % WHITE TO PINK 

JA.Q 1 % DARK PINK 

LIGHT PINK F. TO M.G. 

Q.JA.L.F. M. TO C.( 

FIGURE 2 - A REPRESENTATIVE MEASURED CROSS-SECTION OF M E M B E R ( 5 B ) OF THE LORRAIN FORMA­
TION, WAKOMATA LAKE AREA. FOR SYMBOLS S E E LEGEND ON P A G E 4 1 . 
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Wakomata Lake Area 

STRUCTURE LITHOLOGY 
OOOOOQOQ 

o. • P- .6 

U- ja-1% 

o b o O' 
o 0 ° o°o 

00 00 
lO o o o O 

• v&'.:'.o;.: 

1 0.0 • . e r a 

.0- :.• 

5% pebbles. 2%-ja 
pinkish white 
sugary texture f. to m.g. 

25% pebbles ja-5% poorly sorted white m. to e.g. 

pinkish white m.g. with eg. tunas 

ja.q.ch.lF-5% polygonizing grains 

pinkish m.g. with e.g. bands moderately sorted 

1 inch thick gritty 

ja.q-minor 

f. to m.g. 

white 

pinkish white red hematite laminations towards the top 
grades-f. to m.g. to e.g. at the top 

S^gcJeySh- c-9- greenish white 

pb';6p b.bcp[«- ja and black pebbles-5-10%,q,ch 

Figure 3-A representative measured cross-section of Member (5c) of the Lorrain Forma­
tion, Wakomata Lake Area. For symbols see Legend on page 41. 
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50% pebbles f.g. 

ja-20-25% 
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average pebble size—0.4" (1 cm), at bottom-1" (2.5 cm) graded 

graded 
50% aligned pebbles 
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- ja—10—15% 

greenish f-g. 

Figure 4-Another representative measured cross-section of Member (5c) of the Lorrain 
Formation, Wakomata Lake Area. For symbols see Legend on page 41. 
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Wakomata Lake Area 

Fine-Grained Hematitic Sandstone Member (5d) 

This member is characterized by the almost complete absence of pebbles and is useful 
as a marker horizon. It is approximately 100 feet (30 m ) thick and consists of sand­
stone variously coloured in shades of pink, red, orange, creamy buff, and white. The sand­
stone is fine grained to medium grained, and has a sugary texture with moderate to well-
sorted grains. Beds tend to be wedge shaped and discontinuous. Some interbeds in the 
lower part of the member contain 1 percent 'floating pebbles' of jasper and quartz which 
are absent in the rest of the member. The sandstone is mostly massive, but in some beds 
structures such as trough crossbedding, ripple laminations accentuated by hematite con­
centrations, scour and fill channels (Photo 9 ) and leisegang rings (Photo 10) are 
present. In some areas, strange concentric features were noted that resemble 'stromato-
forms' (Photo 11 ) . Hematite is abundant and is concentrated in layers, or in purple 
coloured patches, or as coating on quartz grains. A few 1 inch (2.5 cm) gritty sandstone 
interbeds are still present. A typical cross section of the member is shown in Figure 5. 

Pink to Buff Pebbly Sandstone Member (5e) 

This member is similar to member (5b) except that it is coarse grained and has a lower 
amount of jasper pebbles. The contact between members (5e) and (5d) was placed at 
the base of the reappearance of the first pebble layer. Member (5e) is approximately 
1,400 feet (430 m ) thick, and in consequence is the second thickest member of the 
Lorrain Formation in this area [map-area]. The sandstone is pink, buff, grey, cream, 
and white at the top. The member is relatively coarse grained except at the bottom where 
it is interbedded with pebble-free hematite-rich crossbedded sandstone. The bottom 70 
feet (20 m ) of the member consists mainly of sandstone with 'floating' quartz granules 
about 1 cm (0.4 inches) in diameter. The next 60 feet (18 m ) comprises pebble free, 
very hematite rich, crossbedded sandstone. Crossbeds are from 1 to 2 feet (0.3 to 0.6 m ) 
thick and both festoon and planar types are present. The rest of this member consists of 
sandstone some of which has pebble layers, black hematitic laminations, and 'floating' 
quartz and jasper pebbles. 

Bedding thickness ranges from 2 (0.6 m ) to 6 feet (1.8 m ) and averages about 4 
feet (1.2 m ) . Trough crossbedding with graded foresets, festoon and planar crossbedding, 
and ripple laminations are some of the sedimentary structures observed in the field. Gritty 
sandstone interbeds 1 to 2 inches (2.3 cm to 5.1 cm) thick are still present. The pebble 
layers range in thickness from 1/2 foot (15 cm) to 3 feet (0.9 m ) in the middle and 
upper parts of the member. Most pebbly layers are lensoid and discontinuous. 'Floating' 
quartz and jasper pebbles are present throughout the sequence where no discrete pebble 
layers are present. 

Pebbles are concentrated in the coarse-grained fraction of the beds, or are associated 
with black hematite laminations (Photo 12) . The overall pebble content averages about 
30 percent and the pebbles consist mainly of 90 percent white quartz with as much as 
5 percent pink chert. Jasper pebbles are present in amounts of 1 percent to 5 percent, and 
locally up to to 10 percent in some areas. The pebbles range from 1 inch (2.5 cm) to 5 
inches (12.7 cm) in diameter and average about 3 inches (7.6 cm) . Floating pebbles are 
a minimum of 4 mm (0.2 inch) in diameter and average about 1 cm (0.4 inch). 
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Photo 9-Lorrain Formation, Fine-grained Hematitic Sandstone Member (5d). Note scour 
and fill channel. 



Wakomata Lake Area 
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FIGURE 5-A REPRESENTATIVE MEASURED CROSS-SECTION OF MEMBER (5D) OF THE LORRAIN FORMATION, 
WAKOMATA LAKE AREA. FOR SYMBOLS SEE LEGEND ON PAGE 41. 
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PHOTO 11-LORRAIN FORMATION, FINE-GRAINED HEMATITIC SANDSTONE MEMBER (5d). NOTE CON­
CENTRIC FEATURES ON BEDDING PLANE SURFACE RESEMBLING STROMATO FORMS'. 

Jasper pebbles disappear towards the top of the member and only white quartz 
pebbles remain. A typical cross section is shown in Figure 6. 

White Orthoquartzite Member (5f) 

The white orthoquartzite member, the uppermost member of the Lorrain Formation 
exposed in the map-area, has a minimum thickness of 1,500 feet (460 m) as measured 
in the Skirl Lake area. This member can be distinguished from member (5e) on the 
basis of colour, which is white to creamy white, and the minor (less than 1 percent) 
jasper pebble content. Three distinct units were noted in this member; a lower con­
glomeratic submember, a middle pebble free submember, and an upper conglomeratic 
submember. 

The pebble free member is fine to medium grained with a sugary texture. In some 
areas, beds are sheared and slicken sides can be observed on bedding plane surfaces. A 
greasy, dull, talc-like mineral coats these surfaces. X-ray diffraction analysis identified this 
mineral as a mixture of pyrophyllite and kaolinite. 

The conglomeratic submembers consist of pebble layers ranging in thickness from 
approximately 3 inches (7.6 cm) to 1 foot (0.3 m ) . These layers consist predominantly 
of rounded white quartz pebbles with less than 1 percent jasper pebbles, and up to 5 
percent cherty quartz pebbles. Iron formation pebbles were rarely observed. The pebble 
layers are lensoid, discontinuous, and consist of 50 to 60 percent pebbles which are well 
sorted and rounded and range in diameter from 1 cm (0.4 inch) to W2 inches (3.8 
cm) , and average about V2 inch (1.3 cm). Bedding thickness averages 3 feet (0.9 m) 
with maximum thickness of 8 feet (2.4 m ) . Where pebbles are absent, good crossbedding 
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FEET STRUCTURE LITHOLOGY 
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Figure 6-A representative measured cross-section of Member (5e) of the Lorrain Formation, 
Wakomata Lake Area. For symbols see Legend on page 41. 
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PHOTO 12-LORRAIN FORMATION, PINK TO BUFF PEBBLY SANDSTONE MEMBER (5e). PHOTO SHOWS A 
TRANVERSE BAR WITH FINING UPWARD BED. SHARP CONTACT CAN BE SEEN BETWEEN THE 
COARSE PEBBLY LAYER AND THE UNDERLYING FINE-GRAINED SANDSTONE WITH PLANAR 
LAMINATIONS. 

(FESTOON AND PLANAR) IS PRESENT. MINOR AMOUNTS OF HEMATITE FORM FAINT PURPLE LAYERS, AND 
ARE STILL PRESENT IN SOME AREAS AS ARE RIPPLE MARKS AND SCOUR AND FILL CHANNELS. A TYPICAL 
CROSS SECTION IS SHOWN IN FIGURE 7. 

Petrography 

IN THIN SECTION, THE SANDSTONES OF THE LORRAIN FORMATION SHOW A PROGRESSION IN TEXTURAL 
MATURITY FROM THE BOTTOM TO THE TOP OF THE FORMATION (TABLE 6 ) . SANDSTONES OF THE LOWER 
MEMBERS (5A), (5B) , AND (5C) HAVE OPEN FRAMEWORKS. SORTING AND ROUNDING OF THE GRAINS 
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Figure 7-A representative measured cross-section of Member (50 of the Lorrain Formation, Wakomata Lake Area. For symbols see 
Legend on page 41. 



are better as the matrix decreases in amount from a maximum of 56 percent in the basal 
member to 7 percent in the top member. Grain size varies from member to member 
(Table 6 ) and distribution patterns range from unimodal, bimodal, and multimodal. The 
sandstone is composed mostly of quartz grains displaying prominent overgrowths except 
in the top member ( 5 f ) . Smaller quartz grains with no overgrowths are more angular 
than the larger grains. Hematite is present throughout the sequence either as detrital 
grains in the matrix, or as a coating on individual quartz grains, giving the sandstone its 
characteristic red to pink colour. The matrix consists mainly of sericite, kaolinite and 
quartz. Chlorite occurs only in member (5a) where individual foresets in crossbeds are 
graded, the coarse-grained fraction contains more matrix than the fine-grained portion. 
The fine-grained fraction shows a higher degree of sorting and rounding than the coarse­
grained fraction. Chert pebbles and grains are partially altered to kaolinite. In members 
(5a) and ( 5 b ) , a few grains of feldspar and mineral pseudomorphs after feldspar can be 
observed. The feldspar is altered to sericite and kaolinite. Pyrophyllite and diaspore, 
identified by an X-ray diffraction method, first appear at the bottom of member (5d) 
and disappear at the bottom of member ( 5 f ) . These aluminous minerals occur in inter­
stitial patches between the quartz grains. Diaspore occurs as porphyroblasts partly altered 
to pyrophyllite and in places rims quartz grains. Pyrophyllite forms lath-shaped patches 
interstitial to quartz grains, and forms from the reaction of diaspore and kaolinite with 
quartz under conditions of low greenschist fades metamorphism. I t can be associated with 
diaspore, kaolinite, or can occur by itself. The diaspore and kaolinite are probably authi-
genic as is discussed later in the report. Chandler (1969) , Young (1973) and Wood 
(1970) give detailed discussions of these minerals. 

Mafic Intrusive Rocks (Nipissing Diabase) 

The Nipissing Diabase forms dikes, irregular bodies and sills. Nipissing Diabase is 
erosion resistant and the larger bodies form prominent ridges. The bodies are irregular in 
outline and average about 1 mile (1.6 km) in diameter. Al l of the bodies are magnetically 
responsive, especially the intrusion around Rowe Lake which gives rise to a circular 
aeromagnetic anomaly (Aeromagnetic Map 2227G; ODM-GSC 1963). The dikes are 
generally fine grained, about 100 feet (30 m ) thick, and can be traced for only short 
distances. Exceptions are, the dikes passing through Blinko Lake and the dike north of 
Threecorner Lake which are about 400 feet (120 m ) thick, coarse grained, and can be 
traced for several miles. The dike passing through Blinko Lake has a distinct positive 
aeromagnetic anomaly. Two sill-like bodies occur in the area, at Harten Lake in Gould 
Township and Rowe Lake at the western edge of Jackson Township. A porphyritic variety 
was observed on the west end of the large unnamed island on Wakomata Lake and around 
Baird Lake. This dike contains zones rich in phenocrysts of saussuritized plagioclase. 

The dikes commonly have sharp contacts with the country rocks; most of the larger 
intrusions have chilled contacts. Some dikes have amphibolitic off-shoots. South of High­
land Lake, xenoliths of Lorrain sandstone are present in the dike. These xenoliths are 
pink, showing some metasomatic effects from the dike. 

The Nipissing Diabase is generally greenish, mottled grey, black, green, and greenish 
pink, fine to coarse grained and equigranular. Nipissing Diabase consists dominantly of 
quartz metagabbro, fresh two pyroxene-bearing gabbro, granophyre, diabase, and amphi-
bolite. The larger bodies display differentiation trends from two-pyrozene (orthopyroxene 
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and clinopyroxene) gabbro, to one-pyrozene (clinopyroxene) gabbro, to granophyric 
gabbro and granophyre. A typical differentiation sequence is shown by the body at Boot 
Lake, where, at the southwest margin an amphibolitic fine-grained gabbro grades into a 
fresh two-pyroxene gabbro towards the centre. The grain size increases, the gabbro 
becomes more felsic, and granophyre is present towards the northeast contact where a 
breccia occurs. At Aikens Lake a pink granophyre was observed with bladed amphibole 
crystals up to 2 inches (5 cm) long. The granophyric sections commonly occur as irregular 
zones throughout the bodies. 

Other dikes do not show these compositional trends except for the dike passing 
through Blinko Lake where gabbroic, dioritic, and granophyric phases were seen. The 
smaller dikes are usually altered and amphibolitized and no fresh textures can be observed. 

Some are rich in pyrite and pyrrhotite, and have vugs filled with quartz crystals, 
magnetite, specular hematite, carbonate and epidote. 

One fine-grained dike between Delaney and Dyment Lake contains veinlets of epidote 
about 1 cm thick (0.4 inch) and Vi inch apart (1.3 cm). Several areas have a gossan 
rich in weathered pyrite cubes. Associated with the gossan are vugs filled with quartz and 
acicular crystals of epidote up to 2 inches (5 cm) long. 

In thin section, the amphibolitic parts of the large Nipissing Diabase bodies display 
the same texture and mineralogy as the diabase dikes. They are all altered gabbros with 
0 to 15 percent quartz which appears as micrographic intergrowths with plagioclase in the 
more felsic parts, and as anhedral interstitial grains in the more mafic gabbros. Plagio­
clase as bladed crystals is commonly altered to epidote, sericite, and talc. Chlorite and 
amphibole are interstitial to the plagioclase crystals. The opaque minerals, ilmenite and 
magnetite, show skeletal textures. Accessory minerals include apatite, rutile and sphene. 
In the fresh pyroxene-bearing gabbro, plagioclase (An 5 0 to An 6o), appears as fresh 
euhedral laths which are normally zoned; some are slightly saussuritized. Pyroxene present 
includes orthopyroxene (enstatite) and clinopyroxene (augite and pigeonite), or clino­
pyroxene only. The orthopyroxene has exsolutions of augite. The platy pyroxene crystals 
partly enclose plagioclase forming a subophitic texture. In places the pyroxene is altered 
to chloritie and hornblende. Typical modal analyses of Nipissing Diabase are given in 
Table 7. 

Several fine-grained grey to black mafic dikes cut the Gowganda Formation on the 
shore of the west bay of Wakomata Lake. One of the dikes is 1 foot (0.3 m) wide with 
1.5 cm (0.2 inch) thick pyrite veinlets and specks of specular hematite, carbonate and 
epidote. A similar dike 3 feet (0.9 m) wide was found cutting Early Precambrian base­
ment rocks at Chain Lake has vugs filled with pyrite, chalcopyrite, magnetite, epidote, and 
carbonate. Malachite staining was observed throughout this exposure. Some xenoliths of 
granite were included in the dike. 

Late Precambrian 
Mafic Intrusive Rocks 

On the south shore at the east end of Chub Lake there are pinkish, fine-grained dikes 
containing plagioclase and biotite phenocrysts. These dikes resemble the lamprophyre 
dikes described by Robertson (1963, p. 38) near Iron Bridge. 

The youngest dikes in the map-area are two olivine diabase dikes of the Sudbury 
Swarm. A small 50-foot (15 m) thick dike occurs just south of Wakomata Lake, while 
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MODAL ANALYSES OF MAFIC INTRUSIVE ROCKS; WAKOMATA 
LAKE AREA. 

Sample Numbers S8-73-14 S2-73-125 S2-73-126 

Quartz .... 4.91 2.81 

Plagiodase 58.1 40.2 51.5 
Augite 20.32 10.0 22.6 
Orthopyroxene .... .... 13.4 
Olivine 5.8 .... .... 
Uralite .... 27.4 .... 
Chlorite 1.2 1.0 .... 
Biotite .... 0.7 0.7 
Sericite .... .... 3.2 
Epidote .... 5.3 
Saussurite tr 10.63 .... 
Heavy Minerals 14.6 5.2 0.5 
Plagioclase A N 5 5 A N 5 6 A N 6 5 

Composition 
Number of points 1000 1000 1000 

S8-73-14 — Fine-grained olivine diabase dike 
S2-73-125 — Amphibolite (metagabbro) (Nipissing Diabase) 
S2-73-126 — Pyroxene bearing diabase (Nipissing Diabase) 

Abbreviations: 
. . . . Not detected 
tr trace amount 

Footnotes: 
1Quartz and granophyre 
2Titaniferous augite 
3Saussurite and sericite 

the other at Highland Lake is about 200 feet (60 m) thick, and trends northwest for about 
V2 mile (0*8 km). The dikes, fine- to coarse-grained rocks, weather to a characteristic 
brown to rusty colour, and consist of olivine, clinopyroxene, orthopyroxene and laths of 
plagioclase (Table 7). They are rich in magnetite producing a magnetic response (ODM-
GSC 1963). 

STRUCTURAL GEOLOGY AND METAMORPHISM 

The Wakomata Lake area lies partly within the Superior and Southern Structural 
Provinces of the Canadian Shield (Stockwell et al. 1970). The southern part of the Supe­
rior Province consists of Early Precambrian (Archean) granitic plutons, migmatites, and 
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remnants of metavolcanic-metasedimentary 'greenstone' belts which have been faulted 
and folded and intruded by granitic rocks during the Kenoran Orogeny about 2,500 m.y. 
ago (Gird et d. 1972; Stockwell et d. 1970). Rocks of the Superior Province are exposed 
in the northern part of the map-area, and are largely represented by massive to gneissic 
felsic intrusive rocks. At the end of the Early Precambrian or during the early part of the 
Middle Precambrian, some 2,300 m.y. or more ago, faulting and downwarping of the 
Superior Province craton initiated the Huronian depositional basin. This deformation 
was probably accompanied by emplacement of mafic dike swarms (Card et d. 1972). 

The Southern Province consists of an early Middle Precambrian linear orogenic belt 
that developed along the southern boundary of the Superior Province (Card et d. 1972). 
The Southern Province can be subdivided into a number of subprovinces including the 
Penokean Fold Belt, the Port Arthur Homocline, and the Lake Superior Basin (Stockwell 
et d. 1970). The eastern part of the Penokean Fold Belt consists of supracrustal rocks of 
the Huronian Supergroup, a sequence of dominantly sedimentary rocks which unconform-
ably overlie the Early Precambrian Basement (Stockwell et d. 1970). 

The eastern part of the Penokean Fold Belt is further subdivided into three tectonic 
subdivisions: Sault Ste. Marie-Elliot Lake; Sudbury-Espanola; and Sudbury Basin (Card 
et d. 1972). The Sault Ste. Marie-Elliot Lake Subdivision comprises relatively thin, little 
deformed and metamorphosed Huronian rocks deposited upon a relatively stable cratonic 
basement. The tectonic structure pattern in the Southern Province has been attributed to 
deformational forces concentrated in the south thrusting a plate of supracrustal rocks 
northward against a relatively stable cratonic block now represented by the Superior 
Province (Card et d. 1972). The Huronian rocks of the Wakomata Lake area form part 
of the Sault Ste. Marie-Elliot Lake tectonic subdivision and are consequently little de­
formed and metamorphosed. 

FOLDS 

The dominant structure in the Huronian rocks of the map-area is an open syncline 
with a generally shallow (5 degree) east-plunging axis. The north limb of the fold in 
proximity to the basement contact dips south, at angles of up to 60 degrees. The beds on 
the south limb dip gently to the north at about 10 degrees to 15 degrees. East of Wako­
mata Lake the axial trace of the fold, which strikes east-west on the southern shore of 
the lake, is successively displaced northward by the northwest-striking, Blinko and Skirl 
Lake Faults. 

Slickenside lineations and quartz coatings are present on sheared bedding planes on 
both limbs of the syndine. Stereonet plots of these lineations show that they are gener­
ally normal to the axial plane of the fold and are consequently 'a' lineations (Figure 8) 
formed by interstratal slip during flexural folding (Whitten 1969). The fold axis 
appears to undulate, plunging east and west. More mapping to the east is required to 
determine the direction of plunge. The syncline, named in this report the Wakomata 
Lake Syncline, is probably the westward continuation of the Quirke Syncline which shows 
a variably plunging axis (Robertson 1971,1963). 

Bedding in the Lorrain sandstone dips mainly at low angles (average 10 degrees). 
Prominent ridges and cuestas dominate the topography. The horizontal expression of the 
members of the Lorrain Formation gives rise to patterns on the map which appear to 
be caused by folding, but are actually an effect of topography and the low dip of the 
strata. 
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Figure 8-Stereonet plot of slickenside ligations from sheared bedding planes in the sand­
stone of the Lorrain Formation, Wakomata Lake Area. 
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FAULTS 

Prominent northwest- and east-west trending fracture patterns occur in the map-area 
and are expressed as faults and trends of mafic dikes. The northwest-trending Flack Lake 
Fault which crosses the map-area in the northeast corner is the most important fault in 
the region. The Flack Lake Fault was described by Robertson (1963) as a system of 
faults, rather than a single fault, which forms an east-west trending curvilinear structure 
extending for approximately 96 miles (154 km). In the Rawhide Lake Area, Wood 
(1971) described the Flack Lake Structure as a reverse fault dipping 72 degrees to 
the south. 

The Pearl Lake Fault in the northeast part of the map-area is part of the Flack 
Lake Fault System. The apparent right-hand horizontal offset of the Gowganda-basement 
contact and of the mafic bodies on this fault is approximaely V>A miles (2 km). The 
rocks within the fault zone are sheared, brecciated and injected with carbonate and 
specularite-bearing quartz veins. The faults split into two branches at Pearl Lake and 
continue eastward into Varley Township (formerly Township 176). 

The Blinko and Skirl Lake Faults, inferred from surface geology, are northwest-
trending structures which displace the Huronian strata. Displacements of the contacts 
between the Lorrain members suggest that these structures are strike-slip faults with 
left-hand horizontal offsets of approximately VZ mile (0.75 km) for the Blinko Fault 
and 1 mile (1.6 km) for the Skirl Lake Fault. 

A few minor northeast-trending faults and lineaments can be seen in the map-area. 
In the sedimentary rocks of the Lorrain Formation, lineaments are accentuated by deep 
gulleys. Copper mineralization is associated with the Frobel Lake and East Caribou 
Faults. This mineralization will be discussed in some detail in the Economic Geology 
section of this report. 

METAMORPHISM 

The rocks of the Southern Province have been altered during Middle to Late Pre­
cambrian orogenic events under conditions ranging from diagenesis to almandine-
amphibolite facies of regional metamorphism (Card ET AL. 1972). In the Sault Ste. 
Marie-Elliot Lake part of the Penokean Fold Belt, alteration ranges from diagenesis to 
low greenschist facies of regional metamorphism (Card ET AL. 1972). 

In the map-area, megascopic evidence for metamorphism is apparent only in the 
metagabbro bodies and dikes. The original pyroxenes have been altered to chlorite, 
biotite, amphibole, and feldspars have been altered to sericite and epidote. The presence 
of muscovite in the Gowganda and Lorrain Formations indicates lower greenschist facies 
of regional metamorphism. The Lorrain Formation also contains clay minerals like 
kaolinite, diaspore and pyrophyllite. Kaolinite and diaspore are considered to be dia-
genetic, while pyrophyllite forms as a reaction of diaspore or kaolinite with quartz in the 
lowest zone of the greenschist facies. 
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DEPOSITIONAL ENVIRONMENT OF THE GOWGANDA 
AND LORRAIN FORMATIONS 

The Gowganda Formation has been studied by many authors such as Lindsey (1971), 
Casshyap (1969), and Young (1968), most of whom concluded that deposition of 
this formation was connected with glaciation. The conglomerates of this formation have 
been equated with glacial till and the laminated siltstone and argillite interpreted as 
deposits formed in a proglacial lake environment (Young 1968). In the Whitefish Falls 
area, the Lorrain Formation has been interpreted as a shallow marine-beach deposit 
(Gird 1969; Hadley 1969; Chandler 1969), but in the Elliot Lake-Bruce Mines area a 
fluvial environment for this formation is favoured by Young (1973), Wood (1970), 
and Frarey (in press). 

DEPOSITIONAL MODEL 

A depositional model for the Gowganda and Lorrain Formations is given in Figure 9. 
The gradational contact between these two formations indicates continuous deposition 
with no major breaks. If the interpretation that the Gowganda conglomerates are 
tillites is correct, then, as the glaciers began to melt and recede isostatic rebound 
probably occurred resulting in crustal uplift and attendant gradual marine or lacustrine 
regression. The silty and sandy sediments of the Upper Gowganda Formation show 
characteristics of a regressive sequence. Continued emergence of the land by isostatic 
rebound resulted in continued regression and rapid erosion by streams of the glacially 
dumped detritus and of the freshly scraped bedrock surfaces. The lower and middle part 
of the Lorrain Formation exhibit characteristics of braided stream deposits. During a 
later gradual transgression the upper part of the Lorrain Formation was deposited in a 
beach environment. 

DETAILED DESCRIPTION OF MODEL 

The members of the Gowganda Formation exposed at and near Chub Lake display 
characteristics similar to a typical deltaic regressive marine sequence such as that 
described by Visher (1965). The lower part of the sequence, a fine-grained laminated 
siltstone-argillite member was formed by settling of fine-grained sediments from 
suspension in water, possibly in a distal pro-delta type of environment. Upward in 
the sedimentary sequence, a progressive increase in the admixture of fine sand and the 
presence of ripples and climbing ripples indicate deposition near wave base and suggest 
possibly a more proximal pro-delta environment of deposition. Deposition of the above 
rocks took place as the uplift, infilling, and emergence of the sedimentary basin continued. 
Slumping of interbedded sands and silts to form ball and pillow structures, and pene-
contemporaneous faulting indicate instability of the depositional basin. With further 
regression the upper sandy member of Gowganda Formation was deposited. The relatively 
well sorted sedimentary rocks form graded beds about 2 to 3 feet (0.6 to 0.9 m) thick 
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Figure 9-Depositional Model for the Gowganda and Lorrain Formations, Wakomata Lake 
Area. 
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with small scale crossbedding, sand waves, and irregularly distributed thin silty lenses. 
These characteristics are typical of a pro-delta sequence (Visher 1965). 

The sedimentary rocks of the transitional zone between the Gowganda and Lorrain 
Formation represent the change from a pro-delta to a fringe delta or fluvial facies. Smith 
(1970) outlined the physical characteristics typical of braided stream deposits as follows: 
lenticular beds, unimodal paleocurrent direction, admixture of angular and rounded 
pebbles, cut and fill structures, irregular bedding contacts, rapid and extreme vertical 
and lateral grain size variations, sand waves, ripples, and large scale trough cross-
stratification. These characteristics can be observed in the lower and middle parts of the 
Lorrain Formation. 

The change from the Gowganda Formation to the Lorrain Formation is also marked 
by the disappearance of feldspars and increase in the hematite content. Terrigenous red-
beds, normally non-marine are deposited rapidly in well-drained basins in warm and 
humid climates (Heckel 1972). The disappearance of feldspars might indicate a change 
from a frigid to a tropical climate (Chandler 1969; Frarey, in press) or a rapid change 
of depositional environment for example an emergence from water and weathering in a 
tropical climate. The sandstone of the lower part of the Lorrain Formation is coarse 
grained, poorly sorted, and contains silty or fine sand interbeds which are horizontally 
laminated. Higher in the stratigraphic sequence pebbles appear as well as trough cross-
beds which show unimodal paleocurrent direction (Figures 10c and lOd). These sedi­
mentary rocks form the transition from deltaic to fluvial conditions of sedimentation. A 
further uplift of the basin was followed by the deposition of the conglomeratic member 
of the Lorrain Formation. These coarse, poorly sorted conglomeratic rocks were deposited 
in a high energy environment, probably representing the bed load of turbulent traction 
currents of braided streams. Abundant interbeds of sand and the occasional presence 
of silty interbeds indicate frequent and extreme changes in flow conditions (Smith 
1970). These conglomeratic units show characteristics of longitudinal bars formed in a 
braided stream. A longitudinal bar is essentially an accumulation of gravel with a 
mixture of sand; the proportion of sand increases downstream where trough cross­
bedding is developed. Cut and fill structures, lenticular bedding, poor sorting of material, 
mixture of angular and rounded pebbles, extreme variations in grain size, sand waves, 
and trough crossbeds are all typical of fluvial braided stream deposits as mentioned 
earlier. 

Upward in the sequence, the longitudinal bars give way to transverse bars which 
form further downstream away from the source. The sediments of member (5d) and 
the lower part of Member (5e) show characteristics of transverse bars. Sharp contacts 
can be observed between each bar where the basal unit is coarse grained and shows 
festoon and trough crossbedding. The top part consists of tabular sets of planar cross-
strata. Commonly, each foreset is graded (Photo 2) (Smith 1970). 

The sediments of the upper part of the Lorrain Formation show polymodal grain 
size distribution and bimodal to polymodal paleoccurrent directions (Figures 10a and 
10b). Where pebble layers occur, they consist of sorted well-rounded quartz pebbles. The 
sandstones are well-sorted mature orthoquartzites and are white in colour. Loss of red 
colour can be attributed to deposition of the sandstone in a marine environment (Heckel 
1972). The maturity of orthoquartzite indicates deposition under high energy conditions, 
probably in a mixture of fluvial and beach environments. Reworking by waves on a 
beach of sediments previously deposited by fluvial processes would produce a very 
mature orthoquartzite. 
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Figure 10-Paleocurrent directions from trough crossbedding, Lorrain Formation, Wakomata 
Lake Area: a) in Member (5b); b) in Member (5c); c) in Member (5d); d) in 
Member (5e). 
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ORIGIN OF ALUMINOUS MINERALS IN THE LORRAIN FORMATION 

Samples collected from the measured cross section were analysed by X-ray diffrac­
tion methods to determine their content of pyrophyllite, diaspore, and kaolinite. In the 
field, concentrations of these minerals were noted to occur as certain stratigraphic 
horizons. Although the occurrence of these aluminous minerals could not be correlated 
with any physical characteristics of the rock, as observed in thin sections and hand 
specimens, their presence is probably controlled by changes in the depositional environ­
ment. Diaspore and kaolinite are probably authigenic minerals. Pyrophyllite is a 
metamorphic mineral appearing in the greenschist facies and can be produced by 
reactions such as: 

Kaolinite -f- quartz = pyrophyllite + H 2 0 
or 

Diaspore + quartz = pyrophyllite -f- H 2 0 
(Winkler 1965). Kaolinite and diaspore form by the breakdown of feldspars or clay 
minerals. However, diaspore forms in laterite-type conditions in a tropical climate 
(Deer, Howie and Zussman 1967). Diaspore is most abundant in samples that contain 
a considerable amount of pyrophyllite and minor kaolinite (Table 8). The amount of 
pyrophyllite is, therefore, controlled by the presence of diaspore and kaolinite. Where 
absent, diaspore and kaolinite must have broken down completely to form pyrophyllite. 
In order for diaspore to form, the sediments must have been exposed to air. It has been 
postulated earlier in this report that the Lorrain Formation formed in a braided stream 
environment. The 'Puddingstone' Member (5c) was formed in longitudinal bars where 
deposition was rapid, and changes in flow conditions were frequent and extreme; and 
as a result only minor diaspore, kaolinite, and pyrophyllite occur in the 'Puddingstone' 
Member (5c). However, where transverse bars are formed in a braided stream, the flow 
conditions are quieter and there are periods of emergence from water. It is postulated 
that during such emergences the diaspore formed, and the amount of diaspore was 
controlled by the time the transverse bar was above water. The sediments of the upper 
part of the Lorrain Formation were deposited in a high energy beach environment 
where sediments were seldom, if ever exposed to subaerial weathering. Therefore, the 
aluminous minerals did not have the chance to form. 

ECONOMIC GEOLOGY 

The map-area has been prospected for copper since the beginning of the twentieth 
century. Along the North Shore of Lake Huron copper occurs in fault zones associated 
with Nipissing Diabase. In the area, chalcopyrite and malachite occur at several localities, 
in association with specularite-magnetite-bearing quartz-carbonate veins which are also 
associated with shear zones and Nipissing-type diabase intrusions. The copper mineral­
ization occurs in pods, which although commonly rich, are mainly small, and do not 
appear to have great economic potential. 

Since the discovery of uranium at Blind River in the early 1950s exploration for 
uranium in the form of prospecting and diamond drilling has been carried out in the 
map-area. No radioactivity was noted in the rocks of the area. 
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ABUNDANCE OF CLAY MINERALS SANDSTONE OF THE LORRAIN 
FORMATION AS SHOWN BY X-RAY DIFFRACTION ANALYSES; 
ANALYSES BY MINERAL RESEARCH BRANCH, ONTARIO DIVI­
SION OF MINES. 

Sample Number Member Pyrophyllite Kaolinite Muscovite Diaspore 

SX-73-243 5c — - D -
SX-73-244 5c - - - -SX-73-245 5c - - C -
SX-73-241 5c B - - -SX-73-247 5cl B - D -SX-73-248 5d A D - D 
SX-73-249 5d D - - -SX-73-250 5d B - D -SX-73-251 5e A - - D 
SX-73-252 5e A D - D 
SX-73-253 5e D - B -SX-73-254 5e - - C -SX-73-256 5e B - C -SX-73-258 5e A D C D 
SX-73-259 5e B D D -SX-73-260 5ef B D D -SX-73-261 5f - - C -SX-73-262 5f - C D -SX-73-263 5f B - D -SX-73-264 5f A - D -S2-73-201 5f - - C -S2-73-203 5f - - C -S2-73-204 5f D - C -

Abbreviations: 
A = abundant 
B = major 
C = moderate 
D = present in minor amounts 
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Geophysics 

In 1968, airborne radiometric and magnetic surveys were carried out over parts of 
the area for Canadian Johns-Manville Company Limited and for D.J. Happy. In 1970, 
airborne magnetic-electromagnetic surveys were carried out over parts of the area for 
David S. Robertson and Associates Limited, and for Radex Uranium Syndicate (Assess­
ment Files Research Office, Ontario Division of Mines, Toronto). 

Property Descriptions 

CARIBOU CREEK OCCURRENCE (2) 

In Jackson Township (formerly Township 182), about 1 mile (1.6 km) east of 
Wakomata Lake along Caribou Creek and 1,000 feet (300 m) north of Caribou Creek, 
malachite, pyrite, and magnetite occur in quartz veins associated with a shear zone of the 
Frobel Lake Fault near a diabase dike. Three grab samples taken by the writer assayed 
0.42 percent copper; 1.36 percent copper, and 0.02 ounce of gold per ton; and 0.56 per­
cent copper and 0.01 ounce of gold per ton (Mineral Research Branch, Ontario Division 
of Mines). 

Two other occurrences of the same type were found in Jackson Township but not 
sampled: one is on the southern shore and the other is on the northern shore of East 
Caribou Lake. 

CHUB LAKE OCCURRENCE (3) 

On the southern shore of Chub Lake between lots 3 and 4 of concession V, Gould 
Township, a quartz vein about 10 feet (3 m) long and 3 feet (0.9 m) wide striking 
approximately east-west containing disseminated chalcopyrite was observed cutting a 
lamprophyric dike. A grab sample taken by the writer assayed 0.20 percent copper 
(Mineral Research Branch, Ontario Division of Mines). 

FROBEL LAKE PROPERTY; C.W. ARCHIBALD (1), AND 
PROCESS MINERALS LIMITED (6) 

The Frobel Lake Property consists of 19 unsurveyed contiguous mining claims. In 
the spring of 1974, the seven northern claims (SSM346828 to SSM346833 inclusive 
and SSM104227) were registered in the name of CW. Archibald and the remainder 
(SSM104222 to SSM104224 inclusive and SSM105675 to SSM105680 inclusive and 
SSM105682, SSM269703) in the name of Process Minerals Limited. The claims are 
situated between Snowshoe and Frobel Lakes and are accessible by foot along a logging 
road from Highway 129, by a trail from Wakomata Lake, or by float-equipped aircraft 
via Frobel or Snowshoe Lakes. 
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Previous Work 

F.M. Jowsey Limited reported that the area around Frobel Lake was underlain by 
greenstone, granite, diabase and quartz breccia (Regional Geologist's Files, Ontario 
Ministry of Natural Resources, Sault Ste. Marie). In 1968, a diamond-drill hole 588 feet 
(179.2 m) in depth, adjoining claim SSM91288, intersected spotty chalcopyrite in 
stringers of carbonate and carbonate-barite. Also in 1968, a reconnaissance geophysical 
survey was conducted over a small part of the area northwest of Frobel Lake. In 1969, a 
second diamond-drill hole drilled to a depth of 1,200 feet (370 m) on claim SSM91291 
showed much disseminated chalcopyrite. In 1970, Aggressive Mining Limited carried 
out a ground electromagnetic survey using a Crone Radem ULF instrument which re­
vealed five conductors. In 1971, the claims were transferred to Process Minerals Limited 
and GW. Archibald, and at that time four diamond-drill holes totalling 1,758 feet 
(535.8 m) were drilled in claims SSM105675 to SSM105678 to test the conductors. 
Hole 71-2, 701 feet (213.7 m) deep proved to be the most interesting, revealing 0.30 
percent copper, 0.13 ounce of silver per ton and 3.91 percent barite over a length of 7 
feet (2.1 m) (Northern Miner 1972) along with widely disseminated chalcopyrite in 
diorite between the depths of 192 to 305 feet (58.5-93.0 m) before encountering a fault 
zone. Below the fault zone (305 to 701 feet; 93.0-213.7 m) chrysotile asbestos slip fibre 
and tremolite was intersected in widths up to 3/4 inch (19.1 mm) (see Regional Geolo­
gist's Files, Ontario Ministry of Natural Resources, Sault Ste. Marie). Diamond drilling 
was continued for 1,253 feet (381.9 m) during the summer of 1972 to further test con­
ductors and a barite showing in the area. This diamond drilling had disappointing results 
and some claims are no longer held. No further work was done during the summer of 
1973. Two grab samples of diamond-drill core taken from this hole by the author assayed 
1.62 percent and 1.94 percent copper and 0.01 ounce of gold per ton respectively with 
traces of silver, nickel and cobalt (Analyses by the Mineral Research Branch, Ontario 
Division of Mines). 

Geology 

The claim groups are underlain by Early Precambrian granitic rocks which are in­
truded by a Nipissing Diabase body. The host rock to the mineralization is a medium- to 
coarse-grained amphibolitized metagabbro with granophyric phases. Two faults, the 
Frobel Lake Fault striking northwest-southeast and the Arthur Lake Fault striking north­
east-southwest, intersect on the south shore of Frobel Lake. Subsidiary fractures trending 
east and northwest form shear zones between the east end of Snowshoe Lake and the south 
shore of Frobel Lake. Sulphide minerals are found along or near shear zones within the 
main faults or along smaller subsidiary fractures. 

A carbonate vein in a shear zone which strikes N60°W, dips 85 degrees in a south­
westerly direction, and extends for 2,000 feet (600 m) fills and cements the breccia of 
the Frobel Lake Fault. A small stream cuts through the vein exposing a fairly good sec­
tion in two caves formed by downcutting of the stream. In the northwestern part of the 
Frobel Lake Fault, the carbonate vein is approximately 200 feet (60 m) wide thinning 
to about 25 feet (7.6 m) in width 900 feet (270 m) to the east. Rhombs of carbonate 
(probably calcite or siderite) more than inch (12.7 mm) in diameter are typical, 
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with colours ranging from pink, grey, beige and white to colourless. The wall rock 
breccia is often heavily chloritized and vuggy. The breccia is fine grained, friable and 
medium dark green to dark green. 

Subsidiary veins pass into the country rock along fractures for distances up to 20 feet 
(6 m) in length often showing bleaching, chloritization, and epidotization. 

In the metagabbro, east of the intersection of the faults, quartz veins making up 10 
percent of the exposed rock fill joints with orientations striking N50°E and dipping 80° 
to the southeast and N80°W and dipping 60° north. Lenses of quartz measuring 6 to 8 
inches long by 4 inches wide (15.3 to 20.3 cm by 10.2 cm) and slickensides plunging 
10 degrees in a direction of S50°W are quite common in the area. Generally, the quartz 
veins are 1/16 inch to 1 inch (1.6 mm to 2.5 cm) thick with a few veins up to 2 feet 
(0.6 m) thick. One 4-inch (10.2 cm) thick vein showed a 3/4 inch (191 mm) thick 
core of specular hematite flanked by white quartz. 

The carbonate veins carry specks and blebs of chalcopyrite up to Vi inch (12.7 mm) 
in length and cubes of pyrite about V4 inch (6.3 mm) in diameter. The sulphide minerals 
are generally associated with either quartz-rich zones or granitic inclusions. Malachite is 
exposed on the weathered surface in these areas. Specks of specular hematite are present 
throughout, and rusty weathering is evident on some fracture surfaces of the metagabbro 
near the vein. Northwest of the caves' in the small stream of barite-rich zone of limited 
extent about 15 feet (4.6 m) thick appears to overlie the carbonate vein. 

HARICO MINING AND DEVELOPMENT COMPANY [1956] (4) 

In 1956, Harico Mining and Development Company Limited reported very slight 
radioactivity in pegmatite dikes north of East Caribou Lake. The area is underlain by 
granite, granodiorite, and diabase. Pink granite pegmatites and barren quartz veins cut 
the granitic rocks. Narrow fractures in the pegmatites are radioactive, but are too small 
to have any commercial value. Some copper sulphide minerals were found on the property 
(Regional Geologist's Files, Ontario Ministry of Natural Resources, Sault Ste. Marie). 

PACIFIC PETROLEUMS LIMITED (MISSISSAGI SYNDICATE, [1968] (5) 

In 1968, Pacific Petroleums Limited (Mississagi Syndicate) drilled a diamond-drill 
hole to a depth of 3,211 feet (978.7 m) in Grasett Township, in claim SSM86699, south­
east of Wawiyay Lake (Last Lake). The hole cut through the Gowganda Formation and 
passed into Early Precambrian basement rocks in the last 42 feet (12.8 m) of the hole. 
No mineralization was reported (Regional Geologist's Files, Ontario Ministry of Natural 
Resources, Sault Ste. Marie). 

RENNER OCCURRENCE (7) 

The occurrence, located at the eastern end of Triple Isle Lake, was discovered, pitted 
and sampled, in 1970 by Mr. Lawrence Renner and his brother G. Renner. The showings 
are associated with the Pearl Lake Fault Shear Zone and its subsidiary fractures. Quartz-
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calcite veins ranging anywhere from 1/16 inches to 2 inches (1.6 mm to 5.1 cm) in 
width occur in sheared metagabbro and granite in a narrow shear zone. The veins carry 
minor amounts of chalcopyrite, erythrite, and hematite. The average copper content as 
reported by the Regional Geologist's Office is 0.1 percent or less, 'high grade' areas may 
have values as high as 3 percent (Regional Geologist's Files, Ontario Ministry of Natural 
Resources, Sault Ste. Marie). 

ROTHSAY MINES LIMITED ( 8 ) 

In Gould Township, two patented claims, located on lots 6 and 4, concession V, are 
part of the Cheney Copper Mine claim group that has been intermittently worked since 
1929. Before 1915, an inclined shaft was sunk to a depth of 45 feet (13.7 m) where 45 
feet (13.7 m) of drifting was done (Knight 1915). 

In 1955, Headvue Mines Limited put down two diamond-drill holes on lot 6 and 
three diamond-drill holes on lot 4, concession V, Gould Township. The three holes have 
lengths of 146, 147 and 369 feet (44.5, 44.8, 112.5 m). In 1959, Rothsay Mines Limited 
acquired the two claims as part of a property consisting of 856 acres (345.8 ha) of 
patented claims. 

On lot 4, concession V, Gould Township, four pits and trenches exposed a 4-foot 
(1.2 m) wide quartz-carbonate vein striking northwest and dipping 50 degrees south, 
for a length of 140 feet (43 m) in laminated argillite of the Gowganda Formation 
(Regional Geologist's Files, Ontario Ministry of Natural Resources, Sault Ste. Marie). 
The vein, consisting of quartz and carbonate with massive to disseminated chalcopyrite 
and malachite, occurs in a small shear zone about 10 feet (3m) wide and is well exposed 
in a 20-foot (6 m) long, 10-foot (3 m) wide and 10-foot (3 m) deep pit. A grab 
sample of high grade material taken by the author yielded 26.5 percent copper upon assay 
(Mineral Research Branch, Ontario Division of Mines). On lot 5, concession V, three 
pits exposed quartz veins striking approximately east, containing carbonate patches with 
blebs and disseminations of chalcopyrite, malachite and specularite. Three grab samples 
taken by the writer assayed 1.54 percent copper; 0.62 percent copper and 0.01 ounce 
gold per ton; and, 3.14 percent copper (Mineral Research Branch, Ontario Division of 
Mines). 
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Process Minerals Ltd 46, 47 
Pro-delta sequence 42 

Puddingstone 19 
Puddingstone Lake 19 
Purple Siltstone Member 13 
Pyrite 7, 11, 34, 46, 48 
Pyrophyllite 29, 33, 38, 44 
Pyrrhotite 7, 34 
Quartz 34 

Grains 33 
Vein 46, 48 

Quartz-Carbonate veins 44 
Quirke Syncline 36 
Radex Uranium Synd 46 
Radioactivity 48 
Regolith 7, 8 
Regressive sequence 39 
Renner, G 48 
Renner, Lawrence 48 
Rhythmically Laminated Argillite 

Member 9, 11 
Robertson, David S., and Assoc, Ltd 46 
Rogers Lake 8, 14 
Rothsay Mines Ltd 49 
Rowe Lake 33 
Sandstone 20, 26 

Arkosic 7, 14 
Feldspathic 11, 13 
Formation 8 

Sedimentary structures: 
Gowganda Formation: 

Ball and pillow 11 
Bedding 13 

Flaser 11 
Clay laminae 11 
Cross-laminations 12 
Laminations . . . . 9 , 11, 13 
Load casts 12 
Mud balls 8 
Ripple-drift cross-laminations 13 
Ripple marks 12 
Rhythmic couplets 10 
Sand lenses 12 
Sand waves H 
Scour channels 13 
Slump balls 10, 13 

Lorrain Formation: 
Bedding 18 

Thickness 20, 26, 29 
Conglomerate layers 20, 21 
Crossbeds ....18 
Pebbles 17, 21 

Layers 18, 19 
Ripple laminations 18 
Scour and fill channels 27 
Transverse bar 21 
Trough crossbedding 21 

Sericite 33 
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Siderite 47 
Siltstone 10, 11 

Purple 13 
Skirl Lake 16, 29 
Skirl Lake Fault 36, 38 
Slickensides 48 
Slumped Siltstone Member 11 
Snowshoe Lake 46, 47 
Southern-Superior Provinces contact 3 
Specularite 44, 49 
Stratigraphic sections: 

Lorrain Formation 16 
Stromata forms, photo 29 
Sudbury Swarm 6, 34 

Age 3 
Sulphides: 

See: Chalcopyrite; Magnetite; Pyrite; 
Pyrrhotite. 

Superior-Southern Provinces contact 3 
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Swamp Island Lake 19 
Synclines 30, 36 
Tectonic subdivisions 36 
Thickness: 

Gowganda Formation 8 
Lorrain Formation 15, 16, 17, 19 

Threecorner Lake 33 
Transverse bars 42 
Tremolite 47 
Triple Isle Lake 7 
Trondhjemite 5 
Unconformity 7 
Uranium 44 
Wakomata Lake Syncline 30 
Wawiyay Lake 48 
Xenoliths 6, 33 
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