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FOREWORD

KIRKPATRICK LAKE AREA

Based on the results of mapping in Baldwin Township 

during 1950 and 1951, the Ontario Department of Mines 

(now Ontario Geological Survey) concluded that geological 

mapping could be an important tool in realizing the 

mineral potential of Huronian rocks. In 1953, at Iron 

Bridge, the first phase of a detailed mapping program 

intended to cover the region underlain by Huronian rocks 

was initiated. The discovery of economic deposits of 

uranium in the Blind River area in 1953 confirmed this 

approach. The Kirkpatrick area, which forms part of 

this regional program, had not been mapped in detail 

prior to this project. The area has potential for base 

metal, gold and radioactive minerals, particularly thorium.

E. G. Pye
Director
Ontario Geological Survey
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Scale: ) inch to 25 miles 

Figure 1: Key Map showing location of Kirkpatrick Lake Area
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Kirkpatrick Lake Area

Krystyna M. (Siemiatkowska) Plutl

1Geolegist. Precambrian Geology Section, Cntario Geological Survey, 

( Toronto, Ontario.

(
ABSTBACT

(

The Kirkpatrick lake area in the District of Algoma consists of Sayer;'

Township (formerly Township 1C) and the western part of Le Caron 

f Township (formerly Township 1C). The map-area is situated

approximately 58 km north of Elind River, The area, located at the \'
contact between the Superior and Southern Provinces of the Canadian

Shield, is underlain by mafic to felsic metavolcanics-metasediments;

felsic to intermediate intrusive rocks; mafic intrusive rocks; and 
•f

sedimentary rocks of the Huronian Supergroup,

The felsic to intermediate intrusive rocks show a composition range 

from granite to diorite and contain numerous xenoliths of amphibole, 

l orthogneiss and paraqneiss.

l
The Huronian Supergroup exposed in the map-area consists of

sedimentary rocks of the Cobalt Group. These sedimentary rocks 

comprise the following: unsorted conglomerate, sandstone, and 

mudstone of the Basal Sedimentary tJnit of the Gowganda Formation;

Manuscript approved for publication by Chief Geologist, Precambrian Section, 
Ontario Geological Survey, July 14, 1981.

This report is published with the permission of E.G. Pye, Director, Ontario 
Geological Survey.



paraconglomerate, orthoconglomerate, sandstone, and siltstone of the 

Gowgar.da Formation; and sandstone and conglomerate sandstone of the 

Lorrain Formation. The rocks of the Gowganda Formation are deposited 

onlapping onto the basement rocks, and are confined to two 

southwest-trending paleotroughs which coalesce around a basement 

high. The rocks of the Upper Gowganda and Lorrain Formations 

represent a continuous depositional seguence on an alluvial plane 

associated with fluvial and deltaic sedimentation.

There are four groups of mafic intrusive rocks in the area. The 

earliest dikes occur only in the Early Precambrian granitic basement, 

and consist of Ma^achewan-type porphyritic diabase dikes and fine 

grained amphibolitic dikes. The Nipissing Diabase dikes which are 

strongly magnetic form the third group of dikes. The youngest group 

of dikes is represented by an clivir.e-diafcase dike of the Sudbury 

Swarm.

The Huronian rocks are not markedly deformed or metamorphosed. The 

dominant structure in the area is the Blue Lake Fault and related 

faults which are part of the Flack Lake Fault System. Movement along 

these faults resulted in the formation of a series of fault-bounded 

rotated blocks.

Mineralization in the form of minor disseminated chalcopyrite, 

magnetite and specularite occurs in guart-z veins and stringers 

associated with these zones, faults, and Nipissing-type diabase



intrusions. 

INT30DOCTION

The Kirkpatrick Lake area comprises Sayer Township (formerly Township 

ID), and the western part of Le Caron Township (formerly Township 

1C). The map-area is situated approximately 58 km north of Blind 

Eiver. The area covers approximately 153 km2 and is bounded by 

Latitudes 46*37.5' to 46*43' and Longitudes 83*13* to 82* 53.5'.

Primary access to the area is by float-equipped aircraft to 

Kirkpatrick, Robb, Townline, Bar, Duval, and Horshoe Lakes. During 

the late summer Kirkpatrick Lake can be reached by an old road which 

extends north from Highway 546, As there is no bridge over the Little 

White River, a four-wheel drive vehicle is needed to cross the river, 

which can be dor.e, during periods cf low water level. Access to the 

eastern portion of Le Caron Tcwnship is provided by a rugged road 

leading to Dougall Lake from the secondary road system northwest of 

the junctions of Highways 546 ar.d 639. Numerous portages link various 

lakes within the map-area.

Hapoing was carried out during the summer of 1975. Traverses using 

the pace and compass method were made at irregular intervals in order 

to provide maximum coverage cf outcrops. In this way, two geologists 

and three assistants gathered data which were plotted directly in the 

field onto acetate overlays on aerial phonographs at a scale of 1:15



8UO (1 inch to 1/U mile). The information was then transferred fcy 

using a sketchmaster f-o base maps of the same scale prepared by the 

Cartography Section, Surveys and Happing Eranch, Division of Lands, 

Ontario Ministry of Natural Resources, from Forest fiesources 

Inventory maps. Preliminary geclcgical maps of the Kirkpatrick Lake 

area (eastern half) P1088 and Kirkpatrick Lake Area (western half) 

P1037, were published by the Division of Mines in 1976 (Siemiatkowska 

and Gutherie 1976; Siemiatkowska, Guthrie, and Gert 1976).

PHYSIOGBAPHY

The area is rugged with elevations ranging from approximately to 

above mean-sea level. The topography is controlled by the rock 

formations of the area. The granitic terraine consists of rugged to 

rounded hills and plateaus with a sparse to moderate amount of 

bedrock exposure.

The north shore of Kirkpatrick Lake consists of rugged cliffs formed 

by the weathering-resistant sandstones of the Lorrain Formation. 

Bedrock exposure of the Huronian sediments is generally good. 

Numerous eskers, sand and gravel areas, and boulder terrains are 

scattered throughout the map-area. Numerous faults are delineated by 

lineaments, by valleys and in some instances by diabase dikes which 

have been intruded along faults.

RESOURCES AND DEVELOPMENT



The region has been prospected fer copper since the beginning of the 

fentury and for uranium since the Blind Biver uranium discovery in 

early 1950s. In the late 1950s and 1960s several companies were 

involved in the map-area in copper and uranium exploration.

During 1975, hunting and fishing were the most popular activities in 

r.he area. Three tourist cabins in Kirkpatrick Lake are operated and 

serviced by two Aviation Companies, one from Algoma Mills and one 

from Sault Ste. Marie. The lakes and streams are well stocked with 

lake trout, speckled trout, rainbow trout, pickerel, bass and perch. 

Game species includes grouse, rcccse, deer, black bear, and snowshoe 

rabbit. Areas around the lake are also inhabited by blue herons and 

eagles.

At the turn of the century the map-area was a hub of lumber industry. 

Kirkpatrick Lake and the West Little white Biver draining Kirkpatrick 

Lake constituted the major route for log transportation. Tree species 

present include, poplar, birch, maple, pine, spruce, balsam, and 

cedar.

PREVIOUS WOEK

The map-area has been previously mapped by S, Roscoe (personal 

commurication, Giblin, P.E., Besident Geologist, Ministry of Natural 

Besources, Sudbury) whose interpretation was included on Compilation



Series Map 2108 (Giblin and leahy 1967) and regional Preliminary Map 

P309 (Robertson, Giblin and Leahy 1971). The area to the south was 

mapped by the author in 1979 (Siemiatkowska 1978) and to the east by 

Bobertson (1970) . The area to the west is underlain by granitic 

terrain and remains unmapped.

The magnetic characteristics of the area are shown on Aeromagnetic 

Maps 2227G and 2241G published by the Ontario Department of Mines and 

the Geological survey of Canada (ODM-GSC 1967a f b). The Assessment 

Files Research office in Toronto and the Besider.t Geologist's office. 

Ontario Ministry of Natural Resources in Sault Ste. Marie, keep 

records of work performed by the mining industry and submitted for 

Assessment Credit.
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GENERAL GEOLOGY

The map-area, located at the contact between the Superior and
(

~~ Southern Provinces of the Canadian Shield (Card, Church, Franklin, 

Robertson, West and Young 1972) can be subdivided into six major 

geological units (Table 1) .

The felsic to intermediate intrusive rocks, gneisses, and

~~ metavolcanics of the Superior Province constitute the basement on
(

which the Huronian sediments of the Southern Province were deposited.

A Rb-Sr whole rock radiometric age of 2,500 m* y. was obtained for the 

^ granitic rocks ( Van Schmus 1965)* This age is possibly a minimum age

because the granitic rocks surround remnants of older metavolcanic* 

"~( belts and are cut by porphyritic diabase dikes having a similar

appearance and strike to the Matachewan Diabase dike swarm dated at
_. i

2,690*93 m.y. (Gates and Hurley 1973) ir. the Matachewan area. The 

^ Huronian sedimentary rocks were deposited later than 2,500 m.y. ago,

the minimum Rb-Sr radiometric age of the Early Precambrian basement 

~~ rocks and earlier *har. 2,150 m.y. ago, the radiometric age of the 

i Nipissing Diabase (Gates and Hurley 1973) which includes the

Huronian sediments. The rocks cf the Southern Province were deformed 
l 

^ ar.d metamorphosed albeit mildly in the map-area, during the Penokean

Orogeny some 1,900 to 1,600 m.y. age (Goldrich 1968).

The youngest rocks in the area are the olivine diabase dikes of the



Sudbury Swarm. Numerous ages have been proposed for this swarm. The 

two ages most widely used are the Hb-Sr whole rock age of 1 t 460*130 

m.y. by Gates and Hurley (1973) and the revised age (Bb-Sr whole 

rock) of 1;250*50 m.y. (Van Schrcus 1975).

The Precambrian rocks are partly covered by a thin to heavy 

discontinuous mantle of sandy till, a deposit of continental 

glaciation formed during the Pleistocene Epoch, Two sets of glacial 

striae and trends of eskers, indicate ice movement from the north and 

northeast.

PRECAMBRIAN

EABLY PRECAMBRIAN (ARCHEAN)

BETAVOLCANICS AND HETASEDI MENTS

The Early Precambrian metavolcanics and raetasediments occur as 

remnants of a once extensive northeast to east- northeast trending 

greenstone belt. The best exposure of the segments of this belt is 

east and south cf Douglas Marsh and north of Horseshoe and White Bear 

Lakes. The layered to massive, mafic to felsic metavolcanics occur in 

elliptically shaped areas ranging in length from 0.8 km to 2.4 km and 

in width from 120 m to 450 m. Steeply dipping to vertical foliation 

is well developed throughout the recks.



Three types of volcanogenic rocks were observed in the map-area: 1) 

mafic to felsic metavolcanics intercalated with metasediments; 2)

. orbicular amphibolite; 3) migmatite and mafic gneiss.

1) ilAFIC TO FELSIC NETAVOLCANICS INT ESCALATED WITH METASEDIMENT S

The metavolcanics occur in distinct compositional layers and consist 

of mafic to intermediate pyroclastic and flow rocks interlayered with 

felsic to intermediate tuffs and flows. Thin section examination of 

similar rocks in the Endikai lake area (Siemiatkowska 1978) revealed 

that the metavolcanics are medial grained, and strongly altered to 

chlorite and carbonate. Plagioclase crystals appear either as very 

fine grained laths, or as phenccrysts up to 2 mn in length. The 

degree of alteration varies from extreme to minimal. Perthitic 

phenocrysts of plagioclase are abundant. The fine-grained groundmass 

consists predominantly of chlorite with minor carbonate, sphene and 

opaque minerals.

Locally the metavolcanics are intercalated with metasediments 

composed of volcanic detritus. The metasediments are fine-grained, 

poorly sorted and strongly foliated metagreywackes and argillites. 

Relict bedding may be observed in seme areas, however for the most 

part it is obliterated by the strong foliation, Hineralogically the 

metasediments are composed of angular to subangular grains of rock 

fragments, quartz and plagioclase set in a fine grained dark grey 

matrix.
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The metavolcanics and metasediment for the most part are highly 

deformed and metamorphosed tc amphibolite facies, Boudins, a steeply 

dipping to vertical northwest-trending foliation and stretched 

pillows were the only structural features observed in these rocks in 

the field. These rocks represent mafic flews, minor felsic flows, 

pyroclastic rocks and tuffs derived from a volcanic source area.

2) AMPHIBOLITE AND ORBICULAR AMPHIBOLITE

Two areas west of Kirkpatrick and Onedee Lakes are underlain by dark 

qreen to gray mafic amphibolites. The rocks show well developed 

metamorphic layering of amphibolite in bands of 1/2 cm to 2 1/2 cm 

thick alternating with epidote rich bands. The amphibolite is fine to 

medium grained and strongly foliated. All primary textures have been 

obliterated by recrystallization. Numerous medium grained grey 

granitic veins and guartz veins, 1 cm to 1 m wide are injected along 

the planes of layering or along fractures cross-cutting the layering,

A small occurrence of orbicular amphibolite occurs west of Robb Lake. 

The rock consists of densely packed 3 to 5 cm egg-shaped structures, 

the centres of which, consist of very coarse altered amphibole 

crystals enclosed by round smocth riis up to 1 cm thick composed of 

radiating fine-grained acicular amphibole crystals in a matrix of 

amphibole and minor plagioclase.

3) MIGMATITE AND MAFIC GNEISS
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The migmatitic and mafic gneissic plutonic rocks occur north and 

south of Portage lake and north of Black lake. They are developed in 

areas where the metavolcanics come in contact with granitic rocks and 

are predominantly associated with xenolithic granitic rocks.

The nignatites consist of grey to black fine-to coarse-grained 

amphibolite bands which are 7 cm to 15 cm thick. The bands are 

strongly foliated and injected parallel to the foliaton by pink to 

gray, coarse-grained guartz-rich felsic phases up to 30 cm thick. The 

felsic phases are faulted, shew typical pinch and swell structures 

and are infilled with carbonate at their centers. The foliation is 

less pronounced in the felsic phases. The mafic gneissic rocks are 

predominantly orthogneiss or highly xenolithic granitic rocks and are 

rich in epidote which forms pods and bands associated wi+h numerous 

quartz veins.

In thin section t he nignatites are composed of laminated 

amphibole-feldspar layers. The anphiboles are lath shaped and are 

surrounded by a matrix of quartz and plagioclase with accessory 

chlorite, apatite and nuscovite* Secondary cticite veins are present 

throughout.

FELSIC TO INTERMEDIATE INTBOSIVE fiOCKS

Granitic intrusive rocks underlie a major portion ipatfftVptfr of the
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map-area. To the north of Kirkpatrick Lake the terrain underlain by 

these rocks is fairly subdued, while south of Kirkpatrick Lake rugged 

hills predominate. Four types of granitic rocks were observed in the 

map-area:

1) xenolithic to hybrid granitic recks

2) hornblende-bearing to biotite-bearing granitic rocks

3) porphyritic granitic rocks

4) Pegmatites ard aplites

v.
Modal analyses representative of these granitic rocks are reported by

( the author for the Endikai lake area (Siemiatkowska, Table 2, 1978).

In the map-area xenoliths are ubiquitous throughout the granitic 

terrain. However/ their concentration is governed by the proximity to 

metavolcanics and mafic gneissic rocks. In these areas their 

concentration reaches a volume cf 30 percent plus of the whole rock, 

The xenoliths have varied shapes ranging from angular to rounded, 

oval to lensoidal. The average size range is 0.3 m to 1.5 m although 

blocks 3w across are sot uncommon. The xenoliths comprise fine 

grained gray to black schists, medium to coarse grained banded gray
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and black gneissic rocks, and minor coarse grained amphibolite (Photo 

D.

In the western part of the map-area from the western boundary of 

Sayer Township to Robb Lake, the xencliths constitute over 30 percent 

of the rock. They are partially tc nearly totally digested such that

the granitic host rock has become mere mafic and hybridized (Photo
c

2). In this area the xenoliths average in size 90 to 120 cm across. 

: Many of the larger ores are extensively fractured; the pieces are

slightly separated by granitic stringers and the rock has a spotted

leopard- like appearance. Many cf the smaller xenoliths O to 10 cm 

( across have been deformed and recrystallized to medium to coarse

grained lenses or "augen" -like mafic segregations aligned parallel

to the foliation in a medium- to coarse-grained dioritic host rock,

r

2) HOBNBLEHDE-BEARING TO BIOTT1E-BEABING GRANITIC ROCK
r

In r he areas where the xenoliths average less than 5 percent by 

volume of the rock, the host reck is a medium to coarse grained pink 

to qray granodiorite with up to 30 percent amphibole. More 

^ leucocratic phases contain 5 percent biotite and chlorite and range

in composition from guartz monzonite to granodiorite, and 
(.

trondhjemite. The rocks are massive to foliated; the foliation

(. generally trends northeast.

^
Thin section examination reveals that crystal size ranges from 1 mm



to 7 mm. Plagioclase exhibits zoning, and chlorite and biotite form 

at the expense of primary hornblende; epidote, sphene, apatite, and 

opaque minerals are the accessory minerals. Near faults, the granitic 

rocks are characteristically deformed with granulation and 

deformation of crystals, and strong alteration to epidote and 

chlorite.

PORPHYRITIC GRANITIC ROCKS

A porphyritic variety of quartz monzonite occurs east of Duval Lake 

and west of Robb Lake, Fresh phenocrysts of potassium feldspar 

(microcline) t 2 to 3 cm across f cccur in a m-edium grained foliated 

quartz-plagioclase matrix. The phenocrysts exhibit a poikilitic 

texture and are partially aligned parallel to the foliation in the 

matrix,

PEGMATITES AND APLITES

Late pegmatitic and aplitic dikes and veinlets are ubiquitous 

throughout the granitic rocks as well as the metavolcanics , The 

dikes and veinlets range in thickness from 1,5 cm to 120 cm. They are 

pink leucocratic massive and do no* show any foliation. North of 

White Bear Lake and east of Sncwfcird Lake two aplite stocks 0.8 by 

0.4 km and 1.2 km by 0.4 km respectively were found during the course 

of the field work.
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MAFIC INTBUSIVE ROCKS

The rocks of the map-area are intruded by nuieroas thin diabase 

dikes. The majority of these dikes can be assigned an Early, Middle 

or Late Precambrian age, Sir.ce these dikes exhibit many similarities 

in the field their age classification is not always certain. In the 

map-area the dikes were classified on basis of their attitude; their 

intrusive relationships, details of which are greatly limited; and to 

a minor degree on their lithology which is similar in most cases.

Two types of dikes of Early Precambrian age were observed: 1) a 

northwest*to north-trending set cf porphyritic metadiabases, and 2) a 

ncrthwest-trendirg hut anastomosing set of fine-grained amphibolitic 

diabase dikes. These two sets of dikes account for almost 40 percent 

of the exposed surficial area underlain by Early Precambrian rocks. 

The porphyritic dikes on the average 30 m thick, resemble the 

porphyritic dikes of the matachewan type. Pale yellowish green, 

euhedral to anhedral plagioclase phenocrysts range in size from 1 to 

4 cm and comprise from 10 to 70 percent of the dike. The distribution 

of the phenocrysts in the dikes is sporadic and parts of the dikes 

are equigranular. The matrix and the equigranular parts of the dikes 

consist of dark green, fine tc aiedium grained amphibolite that very 

closely resembles the composition of the dikes of the second set. 

Therefore if the phenocrysts are absent the two types of dikes are 

easily confused.
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The second set of dikes seldom exceed 60 m in width. They are dark 

green to gray-black, weathering brown to black. These dikes are fine 

to medium grained, highly magnetic and consist of altered calcic 

plagioclase, altered hornblende to chlorite, pyrite and pyrrhotite. 

Minor portions of the dikes consist of coarse-grained amphibolite 

phases which have been extensively altered to chlorite.

MIDDLE PRECAMBRIAN 

HURONIAN SUPERGROUP 

COBALT GROUP

The Cobalt Group is the most extensive of all the groups of the 

Huronian Supergroup in terms of areal distribution, outcrop, and 

volume. The group consists of four formations: the Gowganda, Lorrain, 

Gordon Lake, and Bar River Formations. Only the lower two are exposed 

in the map-area.

GOWGANDA FORMATION

Within the map-area, the Gowganda Formation is the lowest of the 

Huronian Formations exposed. It unccnformably overlies the Early 

Precambrian Basement rocks. The map-area is an excellent site for the 

study of the onlapping deposition of these Huronian sediments onto 

the basement rocks. The sediments nonconformably overlie an ancient
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Early Precambrian basement that slopes gently to the southeast.

The Huronian sediments are confined to two southeast-trending 

paleotroughs which coalesce around a basement high. The two 

paleotroughs or feeder channels for the sediments occur at Town Line 

Lake and Little Whi*-e Bear Lake, The top of the channel at White Bear 

Lake was not mapped as it occurs north of Le Caron Township. Along 

the margins of these two salient features aa unconformity surface is 

well exposed and a local unit called the Basal Sedimentary unit was 

mapped separately from the other units of the Gowganda Formation. As 

two distinct environments exist here, the author felt that the Basal 

Sedimentary Unit deserved a separate discussion. The Basal 

Sedimentary Unit was developed in three ways: 1) in situ; 2) 

transportation by gravity; and 3} local transportation. The other 

units of the Gowganda Formation show characteristics of many facies 

and are predominantly fluvial in origin.

BASAL SEDIHENTABY UNIT

Except for a few isolated patches within the granitic terrain, all of 

the Basal Sedimentary Unit is exposed along the margins of the two 

palectroughs.

The urccnfcrmity surface is well exposed in the vicinity of Horseshoe 

and White Bear Lakes and can be characterized in one of two ways: 1) 

the exposed paleosurface of the Early Precambrian rocks contains many
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irregularities and fractures which are infilled by fine clastic 

sediments, and 2) the exposed paleosurface is overlain by a basal 

rubble or conglomerate which contains clasts of various sizes and 

shows various stages of transportation (Figure 2) .

Between White Bear Lake and Robb Lake on the tip of the basement 

high, the flat lying paleosurface consists of granitic rocks cut by 

Early Precambrian diabase dikes. The depressions in the paleosurface 

is filled by fine mudstone, greywacke, and sandstone (Photo 3).

In places the paleosurface is brecciated. The fragments consist of 

angular granite and diabase blocks. Right at the surface the 

fragments are almost disintegrated and occur either in an arkosic or 

mafic matrix derived directly frcm the disintegrated fragments 

themselves. This type of basal sedimentary unit can be called a 

regolith as it is formed in situ and is a product of weathering.

As the granitic highs are left behind and the paleotroughs are 

approached "conglomerate" is encountered overlying the paleosurface. 

This "conglomerate" is given the naiie of basal rubble as it consists 

of angular unsorted boulders of diabase and granite in a greywacke 

to mudstone matrix (Photo 4). The ratio of fragments to matrix is on 

the order of 85:15, The fragments range in sizes from 2.5 cm to 120 

cm and show complete disorder and ne sedimentary structure. This 

basal rubble represents talus slopes. The first sediments "dumped" 

into the channel overlying this disordered rubble is a fine veneer of
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greenish to pink sandstone which fills in the cracks and depressions 

in the underlying rubble. This sandstone shows the first signs of

water transportation. Ripple marks are present with the fragments 

showing through the rippled surface.

On the northwest shore of Horseshoe Lake the basal ru.bble is in sharp 

contact with the meta volcanics. The fragments of the basal rubble 

consist almost 100 percent of angular , long spliaty, and platy shaped 

metavolcanic clasts with minor granitic and guartz fragments. As in 

the previous case there is lac sorting to the rocks and the fragments 

range from very small chips tc large boulders. The interface between 

the metavolcanics and the basal rubble is nearly vertical and 

represents either a fault contact or a talus slope deposited at the 

base of steep south facing cliffs.

OTHEE ONITS OF TH2 GOWGANDA FCBKATICH

The distribution of the lowest units that show evidence of transport 

other than by gravity {units 5a and 5b) is governed predominantly by 

paleotopography. These units show many facies changes. The upper 

units (5c, d r e) are more consistent in their lithology.

The basal conglomerate (unit 5a) is a massive, poorly sorted 

orthoconglomerate to paraconglomerate consisting predominantly of 

subangular to subrcurded granitic cobbles and boulders in, a muddy 

sandstone matrix (Photo 5). This conglomeratic unit shows the first
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signs of fluvial transportation, namely: rcunding of the clasts; the 

presence of minor clasts of quartz, sandstone, mafic metavolcanics, 

and banded cherry iron formations; local occurrences of lenses of 

pink to grey sandstone and greywacke.

On the Townline Lake area the basal conglomerate is overlain by a 30 

m thick sequence (unit 5b) of a)dark green mudstone which shows 

dessication features: b) interbedded siltstone and sandstone, 

overlain by c) rippled and cross-bedded feldspathic sandstone and red 

to purple arkose. This unit is not present in the other paleotrough.

Unit 5c consists of the topmost conglomerate and represents well 

developed fluvial cycles.A typical cycle consists of from bottom to 

top a scan base: ortho-to paraconglomerate in a coarse grained red 

arkose to greywacke matrix; fine-grained red feldspathic sandstone; 

and greywacke to siltstone at the top {Phcto 6). In some cycles the 

conglomerate is missing and a thick massive sandstone (4,5 m thick) 

forms the base of the channel (Fhoto 7) . The thickness of these 

fluvial cycles varies depending en *he amount of scouring at base and 

channel infilling, in average cycle is about 9 m thick.

The conglomerate consists of predominantly well rounded to subrounded 

granitic clasts as well as minor pebbles of quartz, mafic volcanics, 

and pink sandstone ir a greywacke matrix (Photo 8). The clasts range 

in size from 30 cm to 1 cm across and average 15 cm across. Towards 

the top of the unit the conglomerate exhibits better sorting, and
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abundant cross-bedded lenses of pink sandstone, arkose and greywacke, 

The base of the sandstone section of the cycle is usually massive 

becoming cross-bedded at top. The siltstone part of the cycle is 

finely laminated with slump features and minor pyrite cubes.

Unit 5d consists of fine to medium grained feldspathic sandstone 

interbedded with purple to red medium grained hematite-rich arkose 

and represents the fine material deposited further down the plain, 

the conglomerate being dumped closely to its source. Pluvial cycles 

and fluvial channels can be observed at the base. The unit shows a 

fining upward sequence of sediments. The lowermost sandstones still 

contain minor pebbly bands at the base of channels, however the 

predominantly granitic pebbles average only 1 cm across. A typical 

channel here is as follows: thick 6C to 90 cm massive sandstone beds 

qrade to well graded cross-bedded and cross-laminated sandstone beds 

*o fine-grained parallel laminated sandstone. Load casts occur at the 

interface of the fine-grained sandstone and the overlying massive 

sandstone of the r.ex-n channel. Towards the top of the unit the 

fluvial cycle consists of 30 cm thick sandstone beds overlain by 15 

cm h hick laminated siltstone beds. The siltstone beds show well 

developed ripple marks and sandstone load casts from the overlying 

sandstone beds. The thickness cf the siltstone beds increases as the 

sandstone beds decrease in thickness until the siltstone beds 

predominate.

The uppermost unit, the purple siltstone unit 5e, is consistent in
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lithology and thickness (36 m) throughout the map-area. The unit at 

base consists of massive to laminated purple hematite-rich siltstone 

interbedded with gray-green non-hematite siltstone (Photo 9) and 

grades to the top into fine-grained purple sandstone grading to pink 

and gray sandstone and siltstone with gritty lenses and arkosic 

interbeds. The basal sequence cf finely laminated siltstones 

represents a transgressive sequence of a body of water, while the top 

with the increasing admixture cf sands represents a regressive 

sequence. Sedimentary structures observed in the siltstone were 

flazer-type bedding, parallel laminations, ripple cross-laminations, 

and loading.

LORRAIN FOHHATION

The Lorrain Formation, a 1500 to 24CO m thick sandstone unit, is 

widely exposed throughout the eastern part of the Southern Province 

on the North Shore of Lake Huron and in the Cobalt-Gowganda area 

(Card *CC^et al.<C2> 1972). Although the formation displays some 

lithological variations from one area to another, the general 

stratigraphic subdivisions proposed by Young (1973) is generally 

applicable throughout the regicn. This comprises a lower unit of 

varicoloured feldspathic and sericitic planar and cross-bedded 

argillite, siltstone and sandstone; a middle unit of quartz and 

 jasper granule a r d pebble conglomerate; and an upper unit of pure 

orthoquartzite with subordinate guartz pebble conglomerate. The 

boundary with the underlying Gowganda Formation is conformable in all
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are* s (Young 1973), however previous workers in the Sault ste. Marie 

area (Frarey 1977; Hadley 1968; Young 1973; and Wood 1975) used 

different criteria as to where to draw the line between the Gowganda 

and Lorrain Formations.

In the whitefish Falls area. Card (1976) and Chandler (1969) used a 

thin argillite unit as the contact between the Gowganda and Lorrain 

Formations.

In the Endikai Lake.area (Siemiatkowska 1978) a complete gradation 

exists frow siltstone upward through interbedded siltstone and 

sandstone to feldspathic sandstone cf the Gowganda Formation and 

arkose of the Lorrain Formation over a stratigraphic interval some 

150 m thick. In the Wakomata Lake area to the west, the arkosic basal 

member of the Lorrain Formation is very thin and insignificant. In 

the Endikai Lake area the arkose is much thicker, as much as 30 m. 

Therefore the contact was drawn arbitrarily with reservations by the 

author on the following observations; 1) increase in grain size; 2) 

green colour of the sandstone caused by increase of sericite in the 

matrix; and 3) change in colour cf feldspar grains from pale pink in 

the finer grained feldspathic sandstone to a deep salmon pink colour 

in the coarse-grained arkose.

In the map-area the opportunity existed, for the author to study the 

contact in detail. Several total exposures of the transition between 

Gowganda and Lorrain Formations were present and were examined. The



author had reservations about the criteria used in other map-areas 

which could be interpreted differently by different workers. After 

studying the transition from the purple siltstone to arkosic and 

gritty siltstone and to feldspathic to arkosic sandstone, the author 

concluded and recommends that the best and simplest place for the 

contact between the Gowganda and the lorrain Formations would be at 

*he lithological change and hence depositional change at the top of 

the purple siltstone. The transitional pink to green sandstone would 

be designated as the lowest member of the Lorrain Formation and named 

the "Transition Hember". The remaining rocks of the Lorrain Formation 

fit consistently in thickness and lithological varieties to the other 

six members as described in the Endikai Lake and Wakomata Lake 

reports.

The author therefore recommends that the Lorrain Formation be 

subdivided into seven conformable lithostratigraphic members on the 

basis of colour and pebble content. With some exceptions, these 

members are similar to those of ether workers (Frarey 1977; Young 

1973) in the region. The seven members are in ascending stratigraphic 

order.

6 a - Transitional pink to green feldspathic sandstone

6 b - Purple and green sandstone and feldspathic sandstone

6 c - Pink hematitic pebbly sardstone
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b d - Quartz jasper-pebble conglomerate (puddingstone) 

6 e - Fine-grained hematitic sandstone 

6 f - Pink to buff pebbly sandstone 

6 g - White orthoquartzite.

Frarey (1977) combined members (6b) and (6c) and members (6e) and 

(6f) . The author established member (6e) as a separate member because 

it is distinct, it is fine-grained, contains no pebbles and shows the 

development of liesegang rings. This member was used as a marker 

horizon. Except for the description of members (6a) and (6b) the 

following descriptions are taken from the Wakomata Lake Area report 

(Siemiatkowska 1977) in which detailed measured sections, modal and 

grain size analyses are reported (Siemiatkowska Tables 5 and 6f 

1977) .

HEMBER (6a) TRANSITIONAL PINK TO GREEN FEIDSPATHIC SANDSTONE

The feldspathic sandstone ranges in colour from ochre to green to 

pink and is interbedded with thin lenses of green sericite-rich 

gritty siltstone and very fine grained clay rich sandstone. The basal 

part of the member is fine-grained and poorly sorted with 10 to 15 

percent fresh pink feldspar. Near the top, the sandstone becomes
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coarser grained, darker in cclcur and hematite-rich laminations 

increase. Ripple marks, and waves, averaging about 1.5jn across, 

graded,festoon and planar cress-bedding, and hematite-rich 

laminations, are some of the structures observed. Bedding ranges in 

thickness from 60 to 120 cm. At the very top of the member pebble 

bands begin to appear.

MEMBER (6b) PURPLE AND GREEN SANDSTONE AHE FELDSPATHIC SANDSTONE

This member of the Lorrain Formation consists of medium- to coarse 

grained, green, pink to red, and purple arkose, sorting is poor, Beds 

ranging in thickness from 30 cm (12 inches)at the base to 1.3 m {4 

feer.) near the top are graded, and almost pebbly in places. Planar 

cross-bedding with graded foresets are abundant, as well as 

lenticular gritty green siltstone icterbeds up to 10 cm (4 inches) 

thick. At the base, the colour cf the beds is usually related to the 

grain size; the coarse fraction is predominantly green, whereas the 

finer fraction is pink. Towards the top, the arkose becomes red to 

purple losing *he green colour. A general coarsening sequence occurs 

with the appearance of conglomeratic layers 15 cm (6 inches) thick 

consisting of 90 percent white quartz pebbles, 1 percent jasper and 

chert, and 5 to 10 percent feldspar clasts. Black laminations of 

detrital hematite make their first appearance in the member and 

persist throughout most of the Lorrain Formation. Floating pebbles 

ranging from 0.5 cm to 5 cm (0.2 inch to 2 inches) are scattered 

throughout the beds. Towards the top, the arkose becomes better
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sorted, and the feldspar clasts about 1 cm (0*4 inch) in diameter 

become progressively mere altered. The feldspars are still 

concentrated ir the coarse-grained fraction of each bed. Near the 

contact with Member 6c the beds alternate in their content of fresh 

versus altered feldspar cr no feldspar at all (Table 5). Related to 

the disappearance of feldspar, is an increase in the detrital 

hematite content. The disappearance of feldspar also coincides with 

the appearance of good pebble layers in the sandstone*

MEMBER(6c) PINK HEMATITIC PEEEO SANDSTONE

The member consists of a medium- to coarse-grained pebbly sandstone 

which varies in colour from buff-pink through shades of orange and 

pink to greyish white at the top. Bedding ranges in thickness"'frcm 61 

cm to 122 cm (24 inches to 48 inches) , with some beds near the top 

reaching 1.8 m (6.0 feet) in thickness. Some beds are graded; others 

show prominent trough and and planar cross-bedding. Ripple 

laminations some of which are accentuated by detrital hematite 

concentrations, convolute laniraticns, and scour channels are present 

throughout *his member. Crossbeds are about 14 cm (5 inches) thick, 

and are best developed in the upper part of the member. Interbeds of 

medium-to fine-graired greenish to red, gritty, muscovitic sandstone 

are present in the lower half of the member. The thickness of these 

interbeds ranges from 15.2 cm *o 30.5 cm (5.9 to 11.9 inches) and the 

beds exhibit a sugary texture that reflects their relatively good 

sorting.
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In the middle and upper parts cf the member, pebbles occur about 

every vertical 30 cm (12 inches). Floating pebbles occurring is the 

sandstone are isolated from pebble layers. Pebbles in the layers are 

subrounded to subangular, and range from 0.5 cm to 6 cm (0.2 to 2 

inches) in size, and average atcut 3 cm (1.2 inches). The pebbles of 

these layers consist of 90 percent white guartz, and up to 10 percent 

-jasper; and minor 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 oefcbles are more rounded than quartz 

pebbles (Photo 10).

MEMBER (6d) QOARTZ-JASPER PEEEIE CCNGICMEBftTE (PUDDINGSTONE)

This member which contains abundant quartz-jasper pebble conglomerate 

is probably best known fer its ornamental beauty, and has the local 

name of "Puddingstone".

The contact zone between Member (6c) and Member (6d) is gradational 

and consists of interbedded sandstone and conglomerate and is over 15 

to 30 m (50 to 100 feet) in true thickness. The lower contact of 

Member (6d) was arbitrarily placed at the base of: the appearance of 

the first white sandstone bed. The sandstone of Member (6d) is 

predominantly whi+e, but ranges from greenish pink to white to 

slightly pink. Sandstones of the lower 25 m (80 feet) are commonly
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pinkish white, those of the central part are greenish white to white, 

and those cf tke upper part are slightly pink. The unit is notably 

conglomeratic, although in the lower part of the member* the petble 

content is rather low. The mair, conglomerate is rather limited in 

thickness and in jasper pebble content compared to the south of the 

map-area where it is about 17 m {56 feet thick).

Pebbles in the lower part of the member, are arranged in isolated 

pebble layers from 1.3 cm to 2.5 cm (0.5 inch to 1 inch) thick. In 

the conglomeratic part the pebble layers range in thickness from 8.6 

cm up to 0.9 m (3.4 inches to 2,9 feet). These layers consist of 

poorly sorted angular to subrounded pebbles that range from 1.3 cm to 

6.35 cm (0.5 to 2,5 inches) and average approximately 2.5 cm (1 inch) 

in maximum dimension, where distinct conglomeratic layers are absent, 

the pebbles either form a paraconglomerate and comprise up to 5 to 10 

percent of the bed, or if these pebbles make up 1 percent to 2 

oercent of the sandstone bed, they are considered to be "floating". 

Most of the pebbles are quartz, the jasper pebble content ranges from 

1 percent to 10 percen^ of the total pebble population. The 

conglomeratic layers though, contain from 10 percent to 40 percent 

angular to rounded jasper pebbles, 5 percent to 10 percent subrounded 

iron formation pebbles, 10 percent to 15 percent subrounded black and 

pink chert pebbles, and subrounded white guartz pebbles with minor 

pebbles of smoky quartz, agate, pink sandstone, and argillite. Some 

beds display size grading with larger pebbles at the bottom to 

smaller pebbles at the top.
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Bedding thickness ranges from 30 cm to 1.8 m (12 inches to 5.9 feet) 

and averages approximately 1.2 m (3,9 feet). Bedding is lenticular 

and discontinuous.

Greer, gritty sandstone partings up to 2.5 cm (1 inch) thick occur 

irregularly in the lower part of this member. Sedimentary structures 

include crossbedding at the bottom and the top of the unit as well as 

some ripple marks and scour and fill channels. Graded beds are 

present throughout the sequence. Matrix tc pebble ratios vary from 

80:20 at the lower part of the member, to about 30:70 in the middle 

conglomeratic part, and back to 80:20 at the top. In the upper 13.7 m 

(U4.9 feet) of the member, the sandstone is again better sorted and
 V*

finer grained. Discrete conglonerate layers are present. The best are 

wedge shaped, and display coarse parallel laminations and 

crossbedding.

MEMBER (6e) FINE GRAINED HEMATITIC SANDSTONE

This member is characterized by the paucity of pebbles and is useful 

as a marker horizon. It consists of sandstone variously coloured in 

shades of pink, red, orange, creamy buff, and white. The sandstone, 

very fine grained *o medium grained with a maximum of 10 percent 

matrix, has a sugary texture with moderate to well-sorted grains. The 

pink beds contain more matrix, and are poorly sorted as compared to 

the white. Minor coarser interteds about 0.9 to 1.5 m (2.9 to U.9
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feet) thick grade into finer grained sandstone. Beds tend to be 

wedge-shaped and discontinuous. Some interbeds in the lower part of

the member contain 1 percent floating jasper and quartz pebbles. The 

top of the member may contain 15 cm (5.9 inches) pebble bands with 

each pebble 0.5 cm (0.2 inch) in diameter. The sandstone is mostly 

massive but in some beds, structure such as trough crossbedding, 

ripple laminations accentuated by hematite concentrations, scour and 

fill channels, convolute laminations, and liesegang rings are 

present. Hematite is abundant, and is concentrated in the coarser 

layers, or in purple patches, or as coatings on quartz grains. A few 

2.5 cm (1 inch) thick gritty sandstone interbeds are present.

3EMBER (6f) PINK TO BUFF FEEBLY SANDSTONE

This member is similar to Member 6c except that it is coarser 

grained, and has a lower jasper pebble content. The contact between 

Member 6f, and Member 6e was placed at the base of the reappearance 

of t.he first pebble layer.

The sandstone is pink, buff, gray, cream, and white at the top. The 

unit is relatively coarse grained, except at the bottom where it is 

interbedded with pebble-free hematite-rich crossbedded sandstones. 

The base of the member consists mainly of sandstone with floating 

quartz about 1 cm (0.4 inch) in diameter overlain by pebble-free, 

very hematite-rich, fine-grained crcssbedded sandstone. Crossbeds are 

30 to 90 cm (12 to 36 inches) thick, and fcoth festoon and planar type
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are present. The rest of this member consists of sandstones, some of 

which have pebble layers, black hematitic laminations, and floating 

quartz and jasper pebbles.

Beddir.g thickness ranges from 0,6 m to 1.8 m (2 feet to 5.9 feet and 

averages about 1.2 ra (3.9 feet). 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 2.3 cm to 5.1 ci (0.9 inch to 2 inches) thick are 

present. The pebble layers range in thickness from 3 cm (1 inch) 

thick in the middle and upper parts of the member. Most pebbly layers 

are lensoid and discontinuous. Floating guartz and jasper pebbles are 

present throughout the sequence where no discrete pebble layers arc 

present.

Bounded to subrounded pebbles are concentrated in the coarse grain 

fraction of the beds; or are associated with black hematite 

laminations.

The overall pebble content averages about 30 percent, and the pebbles 

consist mainly (90 percent) cf white guartz with up to 5 percent pink 

chert, rose guartz, and minor jasper. Jasper pebbles are present in 

amounts of 1 percer.t to 5 percent, and locally up *o 10 percent in 

some areas. The pebbles range from 2.5 cm to 12.7 cm (1 inch to 5 

inches) and average about 7.6 cm (3 inches) in diameter. Floating 

pebbles are a minimum of 4 mm in diameter and average about 1 cm (0.4
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inch) , Jasper disappears towards the top and only white quartz 

pebbles remain.

MEMBER (6g) WHITS ORTHOQUARTZITE

The white orthoquartzite member, the uppermost member of the Lorrain 

Formation, can be distinguished from Member 6f by its white to creamy 

white and qreenish white colour, and minor (less than 1 percent) 

jasper pebble content. Local hematite staining may give rise to minor 

pink colouration in some of the beds. Two distinct units were noted 

in this member, a lower conglomeratic submember and an upper 

pebble-free submember.

The upper pebble-free submember is fine tc medium grained with a 

sugary texture. In some areas, beds are sheared and slickensides can 

be observed on bedding-plane surfaces. A greasy, dull, talc-like 

mineral coats these surfaces. X-ray diffraction identified this 

mineral as a mixture of pyrophyllite, kaolinite, and muscovite 

(Mineral Research Branch, Division of Mines). The only sedimentary 

structure visible in the white beds is planar crossbedding.

A conglomerate submember found above the pebble-free member to the 
i.

south of the map-area is absent here probably due to erosion.

PETROGRAPHY



In thin section the sandstones of the Lorrain Formation show a 

progression in textural maturity frci the base to the top. Table 4 

sandstones of the lower memcers have an open framework* Sorting and 

rounding of the grains become better as matrix decreases. Grain size 

varies fron member to neBber, and distribution patterns range from 

unimodal to bimodal, and to lultimodal. Table 4 sandstones are 

composed mostly of guartz grains displaying prominent overgrowths, 

except in the top member. Smaller grains with no overgrowths are mere 

angular than the larger grains. Hematite is present throughout the 

sequence, either as detrital grains in the matrix, or as coating on 

individual guartz grains, and give the sandstones their 

characteristic red to pink colour. The matrix consists mainly of 

sericite, kaolinite, and gnartz. Chlorite occurs only in the lowest 

member where individual foresets in crossbeds are graded, the coarser 

fraction contains more matrix than the fine part. The finer grained 

part shows a higher degree of sorting and rounding. Chert pebbles and 

grains are partly altered to kaolinite.

aembers 6a and 6b contain up to 15 percent of plagioclase and 

microcline which show different degrees cf alteration. Some of the 

larger grains are broken, others are partly altered to sericite and 

kaolinite, and some are still fresh looking. Plagioclase grains afcout 

5 mm in size, are more readily altered, aisd break down to guartz and 

kaolinite and/or sericite. Where ne fresh feldspar exist, and only 

pseudomorphs after feldspar are evident, the matrix increases up to 

20 percent, and the rock becomes better sorted with rounded guartz
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grains

~—( In the Grasett Lake area of the Wakomata lake Area (Siemiatkowska

1977) 16 beds contacting feldspar or pseudontorphs after feldspar, 
^(

were sampled in stratigraphic sequence. X-ray diffraction analyses

( showed that there is considerable variation in the feldspar content

from bed to bed. Examination of thin sections showed that the 
(

  feldspars are almost completely altered, although in hand-specimen 

( they still look quite fresh.

C
Pyrophyllite and diaspore, identified by the x-ray diffraction method

( (Siemiatkowska 1977) first appear at the bottom of Member 6d and

  disappear at the bottom of Member 6g. These aluminous minerals occur 
(

in interstitial patches between the quartz grains. Diaspore occurs as

( porphyrcblasts partly altered to pyrophyllite, and in places rims

quartz grains. Pyrophyllite, a lew greenschist facies mineral is 
(

formed a reaction of diaspore or kaolinite with quartz, and forms

  lath-shaped patches interstitial to quartz grains. Pyrophyllite can

be associated with diaspore, kaolinite, or can occur by itself, 

~ Chandler (1969), Young (1973), and Hood (1970) give a detailed 

( discussion of these minerals.

{ 
^ A cliff on the western shore of Eurns Lake in the Wakomata Lake Area

*, (Siemiatkowska 1977) was sampled in derail from the base of Member 6d

~~ to the base of Member 6f. Fifty four chip samples, each sample 
(

representing one bed, were collected and subjected to examination fcy



the X-ray diffraction method for pyrophyllite, kaolinite, sericite, 

and diaspore* The diaspore is icre abundant than indicated on those 

X-ray diffraction results because it occurs in numerous thin 

sections. However, it is not concentrated in sufficient proportions 

for detection by the X-ray diffraction method. No new evidence has 

*" been found to further explain the origin of the aluminous minerals.

MAFIC INTRUSIVE ROCKS

C

NIPISSING DIABASE
t

( The Nipissing metadiabase, raetagabbro, and amphibolite dikes intrude 

both the Huronian sedimentary recks and the Early Precambrian 

basement rocks. In the granitic terrains the fine to medium grained

( metagabbro dikes cannot be distinguished as to their age. The

Nipissing dikes, 30 to 60 m wide are erosion resistent and form 

prominent ridges. The dikes arc strcngly magnetic throughout the area 

(ODM-GSC 1963).

t,
The dikes show two prominent trends : northeast and northwest. The

dikes are intruded along known fault zones. The northwest trending 

dikes show minor fault displacements. In fact the dikes were intruded 

along a dominant fracture pattern in the area.

The dikes commonly have sharp contacts with the country rocks and the 

majority of the dikes show chilled margins. The Nipissing Diabase is
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generally greenish, mottled gray, black, green, and greenish pink, 

fine to coarse grained with metagabhroic to me tad ia basic texture. The 

larger dikes exhibit fine to medium grained gray to pink granophyric 

phases. Two types of porphyritic phases were seen: a) granophyre with 

red to pink plagioclase F^enccr Ys^ s 2 to 3 era across, and b) 

araphibolitic phase with hornblende phenocrysts 1 to 2 cm long.

The mafic dikes do not vary in composition. They consist of 

hornblende, chlorine, altered red to pink to pale green plagioclase, 

and commonly contain minor amounts cf interstitial sulphides like 

pyrite, pyrrhotite, and chalcopyrite.

LATE PRECAMBRIAN 

MAFIC INTRUSIVE ROCKS

The youngest dikes in the area are the olivine diabase dikes of the 

Sudbury swarm. Only one olivine diabase dike was found in the map- 

area: northwest of Black Lake. The dike is 300 m long and 30 m wide 

and cuts the granitic basement rocks. The dike weathers rusty brown 

and consists of medium grained olivine, pyroxene and laths of 

plagioclase.

on the north shore of Kirkpatrick lake .near Kirk Lake a fine-grained 

dike trending north-northwest intrudes the sandstone of the Lorrain 

Formation. The pink to greyish pink dike is only 1.5 to 5 m wide,
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Hematitic and pyritic concentrations occurring in a network of 

anastomosing bands give the weathered surface a brown braided pattern 

in most exposures. The dike shows irregular chilled margins in 

contact with the sandstone, locally spotty occurrences of several 

felsic phases and porphyritic phases with green plagioclase 

phenocrysts 1 cm across were observed. Tiny laths of feldspar a few 

mm in length are visible in the fine grained groundmass. Chemical 

analyses showed the dike tc have trondhjemite composition. The same 

dike continues to the west side of the central bay of Kirkpatrick 

Lake.

STBUCTOBE AND METAMOBPHISH

The Kirkpatrick Lake area lies partly within the Superior Structural 

Province, ard partly within the Southern Structural Province of the 

Canadian Shield (S+ockwell -CCOet al.<C2> 1970). The southern part of 

the Superior Province consists of Early Precambrian (Archean) 

granitic plutons, migmatites, and remnants of

metavolcanic-metasedimentary "greenstone" belts which have been 

faulted, folded, and intruded by granitic rocks daring the Kenoran 

Orogeny about 2,500 m.y. ago (Card ^^et al.<C2> 1972; Stockwell 

^^et al.<C2> 1970) . Rocks of the Superior Province are exposed 

within the map-area, and are largely represented by massive to 

gneissic felsic intrusive rocks and by minor meta volcanics and 

metasedimerts. At the end of the Early Precambrian, or during the 

early part of the Middle Precambrian, some 2,300 m.y, or more ago
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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 al.<C2> 

1972JL

The Southern Province consists cf an early Middle Precambrian linear 

orogenic belt that developed along the southern boundary of the 

Superior Province (Card ^^et al,<C2> 1972), The Southern Province 

can be subdivided into a number cf subprcvinces that include the 

Penokean Fold Belt, the Port Arthur Hoaocline, and the Lake superior 

Basin (Stockwell *:c^et al,<C2> 1970). The eastern part of the 

Penokean Fold Belt is composed of supracrustal rocks of the Huronian 

Supergroup, a sequence of sedimentary and volcanic rocks which 

unconf ormably overlie the Early Precambrian basement (Stockwell 

al.<C2> 1970).

The eastern part of the Penokean Fcld Belt is further subdivided into 

three tectonic subdivisions namely the Sault Ste. Marie-Elliot lake, 

Espanola, and Sudbury Basin Subdivisions (Card ^^et al,<C2> 1972). 

The Sault Ste. Marie-Elliot lake zore comprises relatively thin, 

little deformed and metamorphosed Huronian rocks deposited upon a 

relatively stable cratonic basement. The tectonic structural pattern 

in the Southern Province has been attributed to def ormational forces 

concentrated in the south actively thrusting a plate of supracrustal 

rocks northward against a relatively stable cratonic block now 

represented by the Superior Frcvince (Card ^Oet al.<C2> 1972) . The
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Huronian rocks of the Kirkpatrick lake area form part of the Sault 

Ste. Marie- Elliot Lake Tectonic Subdivision, and are little deformed 

and metamorphosed.

FAULTS

Faulting has played a major rcle in the map-area. Three sets of 

faults have been recognized, one major set, the northeast to east 

northeast trending set which includes the onedee-Horseshoe Lakes, 

Blue Lake, North Blue Lake and Cougall Lake faults; and two minor 

sets, the northwest trending set and north-trending set which 

includes the Horseshoe Lake, West Hcrseshce Lake faults and the White 

Bear Lake and Kirk Lake faults respectively.

The Blue Lake Fault, the most iipor+ant fault in the map-area, and 

its related faults are part of the Flack Lake Fault system to the 

south (Siemiatkowska 1978). The system includes the east-west 

trending Flack Lake snd Endikai Lake faults, and the northwest- 

trending Pearl Lake Fault. These faults delineate a prominent east- 

and northwest-trending fracture pattern accentuated by diabase dikes* 

The minor foliation, shearing foliation and guartz stringers in the 

Huronian rocks show the same predominantly easterly trend. Movement 

along these faults, as well as numerous subsidiary faults, resulted 

in the formation cf a series cf fault bounded rotated blocks.

The Blue Lake Fault marks the northern boundary of a large uplifted



41

block of granitic basement recks. Kirkpatrick Lake fills part of the 

valley created by this fault. Juxta-position of the rocks of the 

upper Lorrain Formation and the granitic rocks along this fault zone 

indicates that the south side was mcved upwards relative to the north 

side of the fault. la addition to the large vertical movement along 

the Blue Lake Fault, an offset of a porphyritic diabase dike suggest 

a minor lift lateral displacenent cf approximately 0,4 km.

As the Endikai Lake area to the south plays an integral role in the 

fault discussion of the Kirkpatrick Lake Area, the following 

discussion and diagrams are takes from the Endikai Lake Report 

(Siemiatkowska 1978).

The Flack Lake Fault, the most important fault in the region, was 

described by Robertson (1963) as a system of faults, rather than a 

single fault, forming an east-trending curvilinear structure 

extending for approximately 154 km. In the Rawhide Lake area, wood 

(1975) described the Flack Lake Structure as a reverse fault dipping 

70 degrees to the south with a dcwndrop tc the north. The Flack Lake 

Fault System in this region consists of five west-trending blocks. 

These blocks are bounded by four faults which moved relative to one 

another. The major movement was along the Flack Lake Fault and Blue 

Lake Fault, causing the two blocks south of these faults to be thrust 

upwards with a possible horizontal displacement (Figures 3 and 4), A 

definite rotational component was associated with the movement along 

the Flack Lake Fault. The Flack lake Fault System appears to have



been active for lorg periods of time, Weed (1975) believed that early 

iovement s along these faults controlled sedimentation. The break in 

sedimentation between the Gowganda and the Espanola Formations, and 

the sporadic occurrence and thickness of the Serpent Formation may be 

attributable to these early fault movements. Fault movements took 

place also af+er sedimentation and intrusion of Nipissing Diabase, 

but the age relationship between Nipissing Diabase and faults is 

rather complicated. Movement probably took place pre- and post- 

Nipissing Diabase. The Nipissing Diabase appears to be offset in some 

areas, indicating post-Nipissing Diatase movement, or as in other 

cases, the dikes were injected along the faults, and the offsets thus 

produced might be apparent rather than real; the dikes follow 

fractures previously offset fcy the faults.

The northwest-trending faults which include the Horseshoe Lake and 

West Horseshoe Lake faults cut the area into blocks bounded by the 

Blue Lake Fault System in an en echelon arrangement. From surface 

geology, no lateral displacement is indicated but vertical movement 

downdropped to the northeast is apparent. These faults appear to be 

related to the jointing and fracture pattern in the basement rocks 

along which the Early Precambrian mafic dikes and some of the 

nipissing type dikes were injected.

The movement along the north trending set of faults which includes 

the Whi*e Bear Lake and Kirk lake Faults is limited to minor right 

lateral and minor vertical displacement dcwndropped to the east.



Within the exposed areas of Early Precambrian rocks numerous 

lineaments with both northeast and northwest trends are outlined by 

valleys. These features may De older faults as in the case of the 

lineament along Sr.owbird Lake where the presence of guartz veins and 

cataclasic granitic rocks indicate fault activity.

JOINTS AND FOLIATION

Foliation is prominent in the Early Precambrian rocks and was not 

observed in the Huronian sediments. The Early Precambrian 

metavolcanic, migraatitic and gneissic granitic rocks show a 

consistent east- *o northeast-trending, foliation and gneissosity 

with steep to vertical dips. Local deflections from the normal trend 

are common near fault zones and in areas where numerous Early 

Precambrian mafic dikes intrude the foliated basement rocks.

Lineations are defined by elongated lath to acicular-shaped 

hornblende crystals in both the granitic and metavolcanic rocks. 

Slickensides are commonly developed within the guartz veins occurring 

near fault zones.

Two dominant joint sets, steeply dipping to vertical, trend northwest 

and east-northeast to northeast. Ir. the Early Precambrian granitic 

terrain the fracture pattern is eft en intense and joint sets are well 

defined.



The Early Precambrian mafic dikes commonly possess a nearly vertical 

northwest trending joint set which strikes parallel to the dike 

contact.

The sandstones and quartzites of the Huronian Supergroup show well

defined northeast-and northwest trending joint patterns, however
C

fracturing is less intense than in the basement rocks. The intrusion 

( of the Nipissing Diabase dikes took place along these joint sets.

FOLDS

The only folding ir. the area cccurs in the well layered migmatitic 

rocks which show tight folds and contorted banding over a width of 1 

or 2 m or less. A. few small scale drag folds were observed in the 

layered metavolcanics.

There is little evidence of tectonic folding in the Huronian 

sedimentary rocks except in very limited areas where fault movement 

and intrusion of Nipissing dikes has caused local deformation. The 

Huronian sediments were deposited ir. two major paleotroughs as seen 

from the distribution of the rocks, very shallow dips of the beds and 

paleocurrent directly. The axes of the troughs plunge gently to the 

southeast. This indicates that the deposition of the sediments was 

controlled by pre-existing trcughs. The dips of the beds indicate 

gently S.E-plunging synclines tut reflect probably the original angle



of *he slope of deposition rather than tectonic folding because no 

true plunging anticlines were cfcserved,

METAMORPHISM!

In the map-area, megascopic evidence for metamorphism is apparent in 

the Early Precambrian basement recks. The raetavolcanics, 

metasediments and gneissic to migmatitic rocks are metamorphosed to 

lower and upper amphibolite grade. In the metagabbro dikes and todies 

metamorphism is apparent by the alteration of original pyroxenes to 

chlorite, biotite and amphibole, and of feldspar to sericite and 

epidote. The presence of muscovite in the Lorrain Formation indicates 

a lower greenschist facies of regional metamorphism. The Lorrain 

Formation contains alumino silicate minerals such as kaolinite, 

sericite, diaspore, and pyrophyllite. Kaolinite and diaspore are 

products of diagenesis, whereas pyrophyllite and sericite formed from 

kaolinite and diaspore as a result cf metamorphic reaction under 

lower greenschist facies conditions.

DEPOSITIONAL ENVIRONMENT CF TBE KIBKPATRICK LAKE A.HEA

The Huronian Supergroup has been studied by many researchers, but 

considerable controversy continues ever the depositional environment 

of these rocks. The greatest ccntroversy is that between the 

advocates of glacial control theory as proposed by Young (1973), 

Casshyap (1969), and Lindsey (1971) versus the tectonic control



theory advanced by Frarey (1977). The Huronian Supergroup has been 

deposited in a continental environment {Pettijchn 1970) in a 

relatively shallow basin with periodic emergence of land. The author 

believes that a reconstruction cf broad depositional environment 

controls can only be resolved after detailed study and integration of 

the multiple subenvironments that exist within the Huronian rocks. 

This chapter will only discuss a subenvircnment of deposition for the 

Gowqarda and Lorrain Formations, as encountered in the study area.

Field evidence in the Kirkpatrick lake Area supports the author's 

theory (Siemiatkowska 1978) that in the Sault Ste. narie area the 

Gowganda and Lorrain Formations were deposited on an Alluvial Plain 

with associated fluvial and deltaic sedimentation. An alluvial plain 

can vary in width from a few metres to many kilometres. Four factors 

control the size of the plain: 1) the drainage basin; 2) slope; 3) 

climate; and 4) character of the reck. Deposition is usually rapid 

and occurs adjacent to areas cf active ercsion. The sediments are 

immature, unsorted, and consist predominantly of the large size 

fraction. Many different subenvironments cf deposition are associated 

with the Alluvial Plain environment such as fluvial,deltaic, 

littoral.

The Kirkpatrick Lake Area offers an unique opportunity to study the 

Gowqanda Formation as it abuts against the basement rocks. The 

retreat of the glaciers left behind abundant debris which was 

transported downgradient in twc nays: 1) either by gravity producing



T

comoletely unsorted rubble of recks in form of talus slopes, or 2) 

fluvially by rivers and streams. The basal rubble found in contact 

with the granite en the northwest shore of Horseshoe Lake represents 

such a talus slope deposits. As frequent floods are common in the 

alluvial plain environment, the fine clastic sediments which overlie 

the basal rubble and infill many of the irregularities and fractures 

are attributed to such floods and represent overbank fine clastic 

sediments.

The rivers on an alluvial plain are laden with sediments and dump 

theirjcoarse load fairly early to produce coarse, poorly sorted 

conglomerates wi*h angular fragments (Unit 5a of the Gowganda 

Formation). Toward the apex cf an alluvial fan where gradients are 

steeper the rivers are braided and produce conglomeratic cycles as 

found in (5c) . Further down the plain the stream gradient decreases 

and the streams change from braided to meandering and deposit well 

developed Point Bar sequences as found in (5d) .

Alluvial plains occur close to standing bodies of water (inland sea 

or lake) , The rivers still carrying fines dump their load when they 

encounter such a bcdy of water and produce a Gilbert-type delta (a 

delta located near major scarps on an alluvial plain (Bernard 1965 ). 

Member (5b) of the Gowganda Fcrmaticn and the purple siltstone (5e) 

of the Gowganda Formation together with the Transitional Member (6a) 

of the Lorrain Formation show a typical deltaic sequence. The purple 

siltstone has well developed flaser or wavy bedding which is



characteristic of the outer Fringe of the deltaic model while the 

overlying sandstones of the Trantiticnal Kember represent the Inner 

Fringe deposits. The Transitional Member varies in thickness from 120 

m thick in the Endikai Lake Area (Siemiatkowska 1978) f 30 m thick in 

the Wakomata Lake Area (Siemiatkowska 1977), 60 to 90 m thick in the 

Kynoch Area to the south (author's personal observation, 1973) and 30 

m in this map-area. This thickness variation is due to the size of 

the delta formed by different si?e rivers* Since the sediment 

sequences are no* very thick the bodies cf water must have been 

shallow and were quickly filled in. The influx of sediments quickly 

built up the delta and the resulting regression changed the 

environment back to fluvial and the deposition of the Lorrain 

Formation was continued. The lower and middle part of the Lorrain 

Formation exhibit characteristics cf braided stream deposits. 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-stratificaticn.

The sandstone of *he lower part cf the Lorrain Formation is coarse 

grained, poorly sorted, and contains silty or fine sand inter beds 

which are horizontally laminated. Higher in the stratigraphic 

sequence pebbles appear as well as trough cross-beds which show 

unimodal paleocurrent direction (Figure 4),
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The coarse, poorly sorted conglomeratic rocks were deposited in a 

  high energy environment, probably representing the bed load of

turbulent traction currents cf 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 crossbedding is developed. Cut and 
i

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.

T

Opward in the seguer.ce, the longitudinal bars give way to transverse 

bars which form further downstream away from the source. The 

_ sediments of Member (6e) and the lower part of Member (6f) 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 fart consists of tabular 

sets of planar cross-strata, Commonly, each foreset is graded (Smith

^ 1970).

{

  The sediments of the upper part of the lorrain Formation show/"'

polymodal orain size distribution and bimodal to polymodal
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paleocurrent direction (Siemiatkowska 1977). Where pebble layers 

occur, they consist of sorted well-rounded quartz pebbles. The 

sandstones are well-sorted mature orthoguartzites 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 depositions 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.

In summary the deposition of the Gowganda and Lorrain Formations in 

the Kirkpatrick Lake Area represents a continuous depositional 

sequence on a small portion of a potentially extensive Alluvial 

Plain stretching from Sault Ste. Marie *o Elliot Lake.

ECONOHIC GEOLOGY

The area has been prospected fer copper since the beginning of the 

twentieth century. Along the Ncrth shore of Lake Huron, copper occurs 

in fractures associa*ed with Nipissing Diabase. In the map-area minor 

disseminated chalcopyrite, magnetite and specularite occur in quartz 

veins and stringers associated with shear zones, faults, and 

Nipissing-type diabase intrusions,

Oranium exploration began alcng the North Shore of Lake Huron in the 

1950s with the discovery of Blind Biver-Elliot Lake Camps. Since the
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area is underlain by the Huronian Supergroup it has been prospected 

for uranium. Slight radioactivity was reported in the arkosic

 -' sandstone (Member 6b) of the lorrain Formation (Assessment Files

eesearch office, Ontario Division of nines. Toronto), Sample testing 

by geiger counter during the course of field work showed the same 

flem&er (6b) to be slightly radioactive with concentrations of 

detrital hematite and *horium along the fcresets of cross-beds in the

  arkosic sandstone.

( The following is a description cf previous properties in the area, 

followed by showings located through the course of field work.

In 1957 Aerosirt Exploration carried out an airborne radioactive 

survey between Kirkpatrick and Horseshoe lakes. The highest reading 

of 3.1 BG was obtained over Lcrrair. Formation, NO further work was 

attempted (Assessment Files Research Office, Division of Sines, 

Toronto).

JOHNS-MAHVILLE CANADA INC. (1368)

In 1968 Canadian Johns Manville held a block of 134 claims 

surrounding Duval Lake and Horseshoe Lake in Sayer and Le Caron
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Townships. During the summer of 1968 detailed geological mapping was 

done on the property. Follow-up airborne radiometric and magnetic 

surveys were carried out in the autumn by Siegel associates Limited. 

The magnetic contours reflected the linear features of the diabase 

dikes. Some radioactive anomalies were picked up near contacts 

between dikes and sediments. A single very low anomaly was picked up 

in sediments (Regional Geologist's Files, Ontario Ministry of Natural 

Eesources, Sault Ste. Marie). The claims were allowed to lapse.

BLOB LAKE SYNDICATE (1954)

In 1954, the Blue Lake Syndicate drilled two diamond-drill holes in 

Le Caron Township, north of Kirkpatrick Lake and east of Kirk Lake. 

The holes 753 feet and 396 feet deep intersected the Lorrain 

Formation, with the deeper of the two intersecting the upper Gowganda 

and ending in diabase. No mineralization was reported and no further 

work was dene on the property (Assessment Files Research office, 

Division of Mines, Toronto).

THE WINSTON MINES DEPOSIT (1966)

The property formerly owned by Mission Financial Corporation 

consisted of 18 claims located at the west end of Sayer Township 

about 1.6 km northwest of the northern shore of Kirkpatrick Lake, In 

1965 an electromagnetic survey outlined 8 anomalies the largest of 

which was 1200 feet by 400 feet. This anomaly consisting of a quartz
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vein of unspecified width was reported to be traceable for 180 m 

along its strike in the Early Precambrian granitic rocks (Regional

 C Geologist's Files, Ontario Ministry of Natural Besources, Sault Ste.

Marie). Copper mineralization in one section of the vein was
(

^ apparently exposed in the form cf chalcopyrite, bornite, 

( copper-bearing pyrite and tetrahedrite* Grab samples, reportedly

contained 4.15 percent and 1.30 percent copper. In 1966 five drill 

^ holes totalling 2,145 feet revealed no economic potential except fer

one high grade intersection of geld in the form of a nugget in hole 

~ number 3 (Assessment Files Research Office, Ontario Division of

Mines, Toronto) , 

(

  MINERALIZATION ENCOUNTEBED DOSING FIEID WCBK

T Along the south-central shore of Kirkpatrick Lake a silicified and 

sheared zone, poorly exposed, occurs as part of the Blue Fault zone. 

It marks the southern part of cne of the bifurcations of this fault.

^ The silicified zone, roughly 90 m wide is comprised of quartz veins 

from 6 to 45 ID wide, occurring in sheared Early Precambrian

~ granitic rocks ard rocks of the upper Lorrain Formation. Specularite 

is common with bands and disseminations of magnetite. The shear zone 

in this area is highly magnetic (ODfi-GSC 1963) . Quartz stringer sets

^ are very numerous along the shear zone margins and in outcrops on the 

( shores of Kirkpatrick Lake. No visible copper mineralization was

  observed here.



On the north shore of the eastern half of Kirkpatrick Lake in the 

vicinity of the North Blue Lake Fault, a hematitic quartz vein 0*6 m 

wide and trending northwest can be traced for over 400 m in the upper 

sandstone of the Lorrain Formation, A grat sample collected by the 

author yielded 0,4 percent Cu, less than 5 percent Fe r and traces of 

Cr, Pb, Ma, Hi and Ti (Mineral Research Branch, Ontario Geological 

Survey, Toronto).

At the northeast tip of a small isolated bay adjoining the northeast 

end of Kirkpatrick Lake aim wide quartz vein developed along a 

small fault, strikes northeast and may be part of the same vein 

system observed cutting the middle sandstone of the Lorrain Formation 

2 km to the northeast. Two grab samples, one from each end of this 

vein system were collected by the author. Both contained major 

percentages of iron and only trace amounts of Cu, Cr, Pb, Mo, Ni, Ti, 

O, and Zn. One sample from the east end contained tungsten in the 

amourt of 0,2 percent' (Mineral Research Branch, Ontario Geological 

Survey, Toronto) ,

A grab sample from a specularite-bearing quartz stringer set 

averaging 2.5 cm in width yielded no significant economic values 

ether than a high percentage of iron. The stringers are developed 

along fractures in a Nipissing-type diabase dike exposed on the long 

point on the northeast shore of Kirkpatrick Lake.

A quartz-carbonate segregation 1,3 m across contains minor
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chalcopyrite. The segregation occurs in a Nipissing-type dike 300 m 

east of the eastern shore of the central bay of Kirkpatrick Lake, A 

grab sample taken by the author yielded 0.65 percent Cu, less than 5 

percent Ti r and a moderate percentage of iron (Mineral Research 

Branch, Ontario Geological Survey, Toronto).

A 1.6 m wide quartz-calcite vein occurs in granitic basement rocks 

0.6 km north of the bay at the west end of Kirkpatrick Lake. Two grab 

samples taken by the author yielded 0.01 oz/ton of Au with traces of 

Cu, Cr, and Ag, and traces of Cr, Y, and fcn respectively* Both 

contained less than 5 percent fe in the fern of specularite (Mineral 

Research Branch, Ontario Geological Survey, Toronto).

RECOMMENDATION TO EROSPECTCSS

The map-area has numerous shear zones, quartz veins, and stringers 

associated wi*-h faults and *he Nipissing-type diabase. Jlinor 

chalcopyrite was observed in seme cf these shear zones and quartz 

vieins. Numerous quartz veins are also found in the granitic terrain. 

Some of these quartz veins nay be hosts for Au mineralization. In the 

Wakomata Lake and Sndikai Lake area (Siemiatkowska 1977 and 1978) 

many shear zones usually associated with the Nipissing Diabase dikes 

contain specularite magnetite-bearing quartz-carbonate veins. The 

larger ones have beer worked, acd f cuiid to contain Au, Cu, Ag r Pfc and 

Zn. Because of the high price cf gold some of the veins should be 

more closely examined fer possible flu mineralization.

T,.



56

The area does no* appear to have much potential for uranium,as the 

uranium-bearing Matinenda was not deposited here. The radioactivity 

found in the Lorrain Formation is due to thorium which may be 

economical in the future.

The map-area may have potential as a source of sand and gravel. 

Numerous localities have heavily drift covered areas which conceal 

bedrock and consist cf glacial boulder terrains, eskers, sand and 

gravel areas,

REFERENCES 

Bernard, H.A.

1965: A resume of river delta types; AD. Assoc. Petroleum Geologists 

Bull., V.!*9, p.33U-335.

Card, K.D.

1976: Geolcqy of the McGregor Bay - Bay of Islands Area, Districts of 

Sudbury and Manitoulin, Ont. Div. Mines, GR138, 63p. Accompanied ty 

Maps 2316, 2317, and 2318. Scale 1 inch tc 1/2 mile (1:31 680) and 1 

chart.

Card, K.D., Church, w.E., Franklin, J,M., Frarey, M.J., Robertson,



57

J.A., West G.F., and Young G.w.

1972: The Southern Province; p.335-38 <C1>in<C2> Variations in 

Tectonic Styles in Canada, P.A. Prince and J.a. Douglas Editors,

-~ Geol. Assoc. Canada Spec. Pap. Ne. 11, 688p.

••"r"

Casshyap, S.a,

f" 1969: Petrology of the Bruce and Gowganda Formations and its Bearing

  on the Evolution of Huronian Sedimentation in the Espanola
{

Willisville Area, Ontario (Canada); Palacogeogr, Palaeoclim. 

( Palaeoecol. Vol.6, p.5-36.

Chandler, W.E.

1969: Geology of the Huronian Recks, Harrow Township Area, Ontario; 

Onpub. Ph.D. Thesis, University of Western Ontario, 328p.

Frarey, a,J.

1977: Geology of the Plutonian Between Sault Ste. Marie and Blind 

~~ River, Ontario; Can. Geol. Surv. Men. 383.

i Gates, T.M., and Hurley, P.M.

v,

1973: Evaluation of Rb-Sr Dating Methods Applied to the Matachewan,



58

Abitibi, Mackenzie, and Sudbury Dike Swarms in Canada; Can. J, Earth 

Sci* Vol. 10, No.6, P.900-920.

Giblin, P.E., and Leahy, E.J.

1967: Sault Ste. Marie-Slliot lake Sheet, Algoma, Manitoulin and 

Sudbury Districts; On*. Dept. Bines, Geoi, Ccmp. Series, Map 2108, 

scale 1 inch to 4 miles or 1:253 440. Compilation 1964-1965.

Goldrich, S.S.

1968: Geochronology in the Lake Superior Begion; Can. J. Earth Sci, 

Vol.5, Pt. 2, p.715-724.

Hadley, D.G.

1968: Sedimentology of *he Huronian Lorrain Formation, Ontario and 

Quebec, Canada; Unpub. Ph.D. Thesis, John Hopkins University, 

Baltimore, 301 p.

Lindsay, D.A.

1971: Glacial Marine Sediments in the Precambrian Gowganda Formation 

at Whitefish Falls, Ontario; Falaeogeogr., Palaeoclim. Palaeoecol., 

Vol. 9 f p. 7-25.



59
•C'

ODM-GSC

1963a: Wakomata Lake Sheet, Algcwa District, Ontario; Ont. Dept.

Mines, Can. Geol. Surv. Aeromagnetic Map 2227G, scale 1 inch to 1
f

mile. Survey October 1962 to May 1963.

f 1963b: Flack Lake Sheet, Algoma District, Ontario; Ont. Dept. Mines,

- Can. Geol. Surv. Aeromagnetic Map 2241G, scale 1 inch to 1 mile. 
(

Survey October 1962 to May 1963.

f

Petti-fohn, F.J.

  1970: The Canadian Shield - a Status Report 1970; p.239-255, and

Discussion; p.262-265 <C1>in<C2> Symposium on Basin and Geosynciines 

of the Canadian Shield, A.J. Eaer Editor, Can. Geol. Surv, Pap, 

70-40, 265p.

~ Bobertson, J.A.

~ 1963: Townships 155, 156, 161, 162 and Parts of 167 and 168, District

of Algoma; Ont. Dept. Mines GF13, 88p, Accompanied by Maps 2014, 

C 2015, 2026, and 2027, scale 1 irch tc 1/4 mile (1:15 840) and Map

 ^ 2032, scale 1 inch to 2 miles (1:126 720),



60

1969: Flack Lake Area (Townships 157 and 163), District of Algoma; 

p.32-36 <C1>in<C2> Summary of Field Work 1969 by the Geological 

Branch, E.G. Pye, Editor, Or.t. Dept. of Mines, M?32, 70p.

Eobertson, J.A., Giblin, P.E, and Leahy, E.J.

1971: Blind Biver-Elliot Lake Sheet, Districts of Algoma and Sudbury; 

Ont. Dept. Mines and Northern Affairs, Prelim. Map P.404 (1971 

Revision) Geol. Comp. Ser. scale 1 inch to 2 miles, Geological 

Compilation Robertson 1971; Giblin and Leahy 1967.

Siemiatkowska, K.M.

1978: Geology of the Er.dikai Lake Area, District of Algoma; Ont.

Geol. Surv. GF 178. Accompanied by Map 2399, Scale 1 inch to 1/2 lile

(1:31 68C) and ore chart.

1977: Geology of the Wakomata lake Area, District of Algoma; Ont. 

Div. Mines, GR151, 57p. Accompanied by Map 2350, scale 1 inch to 1/2 

mile (1:31 680) .

Siemiatkowska K. M. art d Guthrie, A. E.

1976: Kirkpatrick Lake Area (Eastern Half), District of Algoma, Ont. 

Div. Mines, Prelim, Map P.1088, Geol.-Ser. Scale 1:15 840 (1 inch to 

1/4 mile); Geology 1975.



61

Siemiatkowska, K. H., Guthrie, A. E,, and Gent, H.R

1976: Kirkpatrick lake Area (Westerr. Half), District of Algoma; Ont. 

Div. Mines, Prelim- flap P. 1087, Geol. Ser. Scale 1:15 840 (1 inch to 

1/4 mile); Geology 1975.

— Smith* N.D.
(

T 1970: The Braided Stream Depositional Environment; Comparison of the 

Platte River with some Silurian Clastic Bocks, North-Central 

Appalachians. Vol. 81 f p.2,993-3,014, Geol. Soc. America Bull.

Stockwell, C.H., McGlynn, J. C. , Ems lie, F.F., Sanford, B,V., 

~ Norris,A.w.. Donaldson, J.A,, Fahrig, w.p, and Currie, K.L,

1976: Geology of the Canadian Shield; p,44-150 <C1>in<C2> Geology and 

  Economic Minerals of Canada;ed. E.J.W. Douglas, Geol. Surv, Can., 

Econ. Geol. Bept. No,1, 838p.

Van Schmus, W.R

  1965: The Geochronology of the Blind River-Bruce Mines Area,
V

Ontario Canada: J. Geol., Vol. 73, p.775-780



62

1975: On the Age of the Sudbury Dike Swarir; Can, J. Earth Sci. Vol. 

12, NO.9, p.1690-1692.

Wood, J.

1970: The Stratigraphy and Sedimentation cf the ripper Huronian Hocks 

in the Rawhide Lake-Flack Lake area, Ontario; Onpubl. M.Se. Thesis, 

University of Western Ontario, 234p,

1975: Geology of the Rawhide lake Area, District of Algoma; Ont, Div, 

Mines, GB129, 67p. Accompanied by Maps 2305 and 2306, 1 inch to 1/2 

mile (1:31 860).

Young, G.H.

1973: Tillites ar d Aluminous Quartzites as Possible Tine Markers for 

the Middle Precambrian (Aphebian) Pecks fer North America; p.97-127 

<C1>in<C2> Huronian Stratigraphy and Sedimentation, G.M. Young, 

Editor, Geol. Assoc. Car.. Spec. Pap. No. 12, 271p.

Robertson, J.A., Jchnson, J,M* and assistants,

1970: Geology of Towrship 1B, Cntaric Geol. Surv. Map No. P609, Geol*



Series, 1:15 860.

* O? LINES PRINTED 1677



MODAL ANALYSES OF EARLY PRECAMBRIAN (ARCHEAN) ROCKS.

Rock Type

Sample Number

Quartz
Plagioclase
Orthoclase 
Microcline
Biotite
Chlorite
Muscovite
Epidote
Carbonate
Heavy Minerals
Amphibole
Apatite
Sphene

No. of Points

Sample Locations

2
V'S

•o
B
2

E*

74-61

22.9
67.2
4.2
0.4
3.8

—
—
—

1.2
—

0.2
0.1

1000

'S

f
0s
•dUu
CO

Of
74-91

26.3
42.2
28.7

2.7
—
—
—

0.1
—
—
—

1000

S
V
j?•o
c
8
H
74-30

19.9
58.1

5.1

3 A .4

—
2.5

—
0.1

10.7
0.1
0.1

1000

.-2*i.
o
ôe
g
O

74-201

26.2
55.8
11.9

2.0
3.8

—
—
—

0.3
—
—
—

1000

•o
.S l 8
*- JC '5
S? a 3 ^ S 0

JS O "ri^il•S *9 Wto J -t•3 w w
b S E

74-130

22.4
63.2

4.8

—
1.0

—
—

8.6 .
—
—

74-61 East of north end of Endikai Lake.
74-91 North of Endikai Lake, near Albanel Township boundary.

7^-30 Southeast of Wilson Lake.
74-201 North
74-130 North

shore of Castra
of Little White

Lake.
River, east of the south end of Endikai Lake.

J
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ABUNDANCE OF FELDSPAR, SERICITE, AND KAOLINITE IN SAND 
STONE OF THE LORRAIN FORMATION AS DETERMINED BY 
X-RAY DIFFRACTION ANALYSES.

SAMPLE NUMBER FELDSPAR SERICITE KAOLINITE

S9-74-72
S6-74-227
S6-74-228
S6-74-229
S6-74-230
S6-74-231
S6-74-234
S6-74-235
S6-74-236
S6-74-237
S6-74-238
S6-74-239
S6-74-240
S6-74-241
S6-74-242
S6-74-243
S6-74-244

B
ND
C

ND
ND
ND
ND
ND
C

ND
D
D

ND
. C

C
D
D

D
D
D
D
C
C
C
D
D
D
D
D
C
D
C
C
B

—
—
ND
—
—
—
ND
D?
ND
ND
ND
ND
C
D
C
C
C

Notes: B — peak about V4 chart length 
C — peak small, but distinct 
D — peak barely discernible 
ND — peak not detected



TA-BLE.
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
UdAfeuMift. fc'.Ui

Pyrophyllite Kaolinite

SX-73-243 5c C d -

Muscovite

D

Diaspore

—

SX-73-244 5c 6 ci

SX-73-245 5c 6 4 ~ "
SX-73-241 So C di
SX-73-247 5d 6 d
SX-73-248 5d 4 t
SX-73-249 ' 5d G e
SX-73-250 5d ^ e
SX-73-251 5e 4 L 
SX-73-252 Se ^ ^
SX-73-253 5e 4^

B
B
A
D
B
A 
A
D

-
-

D
—
-

D
—

SX-73-254 5e ^Jf-
SX-73-256 Se ^ f
SX-73-258 Se ^^
SX-73-259 Se t,^
SX-73-260 5ef ty A
SX-73-261 5f f Q

7r

B
A
B"B

SX-73-262 5f ^ c -
SX-73-263 5f ^ ^
SX-73-264 5f f i~ fli
S2-73-201 5f G I

B 
A
— -

-

D
D
D

C
—

-

S2-73-203 5f ^ c^1
S2-73-204 5f 4,^ D -

C
-

D
—
—

D
~

B
C
C
C
D
D 
C
D
D 
D
C
C
C

- -

. —
-

D
—
~

D 
D
-
—
-

D
-

-. .
-
~

-
—

i

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



TABLE 7
—

SAMPLE
NUMBER

SL-01
SL-02
SL-04
SL-05
SL-06
SL-07
SL-08
SL-09
SL-10
SL-11
SL-12
SL-13
SL-14
SL-15
SL-16
SL-17
SL-18
SL-19
SL-20
SL-21
SL-22A
SL-22B
SL-23
SL-24
SL-25
SL-26
SL-27

ABUNDANCE OF DIASPORE, KAOLINITE, PYROPHYLLITE, AND 
SERICITE IN THE SANDSTONE OF THE LORRAIN FORMATION AS 
DETERMINED BY X-RAY DIFFRACTION ANALYSES.

3

zoci
Jxft.

B
A

AB
A
A
C
C

BC
AB

B
AB
AB

C
AB

C
AB

A
B

AB
AB

A
A
A

ABA"*" -
BC

A

H

Z
jo

- *
.
D
D
D
C
C
C
C
—
Ccc

BC
AB

C
—
Ccc
—
D
D
D
C
D

BC
—

Cdfco
S
Cd 03

_
D
—
D
D
—
D
—
D
—
—
C
—
Ccc
D
D
—
C
Cccc
D
—
—

Cd
jtJK
28*
Q
^.
—
—
—
—
—
—
—
C
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

SAMPLE
NUMBER

SL--28
SL-29
SL-30
SL-31
SL-32
SL-33
SL-34
SL-35
SL-36
SL-37
SL-38
^SL-39
SL-40
SL-41
SL-42
SL-43
SL-44
SL-45
SL-46
SL-47
SL-48
SL-49
SL-50
SL-51
SL-52
SL-53
SL-54

ea
3S E
ft* 2o rf05 S
Z x

AB —
A D

BC -
AB -
AB C

B C
A* D
AB -
AB -

B D
AB C
AB —
AB -

A —
A —

A* —
A*

A D
A —
A —
A -
A D
A D
A C
A D

A* C
AB -

Cdfr-
O
S 
Cden

D
D
—
—
C
—
D
C
D
D
D
—
D
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Samples were collected from the cliff west of Burns Lake.
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Area.
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MARGINAL NOTES

LOCATION: The area consisting of Sayer Township (formerly 
Township ID) and the western part of LeCaron Township 
(formerly Township 1C) is situated 58 km (36 miles) north of 
Blind River. Primary access is by float-equipped aircraft 
to Kirkpatrick Lake and other numerous lakes to the north 
Kirkpatrick Lake can be reached by an old 4-wheel drive road 
which extends north from Highway 546 through the southern 
part of Sayer Township. The Little White River can be forded 
in late summer during low water level for there is no bridge 
on this route. Access to the eastern part of LeCaron Town 
ship is provided by a rugged road leading to Dougall Lake 
from the secondary road system northwest of the junction of 
Highways 546 and 639. Numerous portages link various lakes 
within the map-area.

MINERAL EXPLORATION: The area has been prospected for copper 
since the beginning of the century and for uranium since the 
Blind River uranium discovery early in 1950. No recent 
exploration has been noted in the area.

In 195-7, Aerosint Exploration Syndicate carried out an 
airborne radioactive survey between Kirkpatrick Lake and 
Horseshoe Lake for Carl and Blanch Mattaini and C.S. John 
son Group.

In 1968, Canadian Johns-Manville Company Limited 
carried out an airborne magnetic and radiometric survey 
followed by detailed geological mapping on a block of 134 
claims around Horseshoe Lake in conjunction with exploration 
for uranium. Isolated potassium, uranium and thorium 
anomalies were encountered throughout the area (Assessment 
Files Research Office, Ontario Division of Mines, Toronto 
and Regional Geologist's Files, Ontario Ministry of Natural 
Resources, Sault Ste. Marie).

In 1954 Blue Lake Mining Syndicate diamond drilled two 
holes (not located in field) to depths of 230 m (753 feet) 
and 121 m (396 feet) at the eastern end of Kirkpatrick Lake. 
Hole No.l intersected rocks of the Lorrain and Gowganda 
Formations and hole No.2, rocks of the Lorrain Formation 
(Assessment Files Research Office, Ontario Division of 
Mines, Toronto).

In 1965, Winston Mines Limited carried out ground 
electromagnetic and magnetic surveys at the western end of 
Kirkpatrick Lake. In 1966, five diamond drill holes were 
put down totalling 654 m (2,T45 feet) in length. No mineral 
ization was encountered except for a small high grade gold 
intersection in one of the holes. Winston Mines Limited 
reported that grab samples from a surface showing in a 
mineralized quartz vein assayed 4.15 percent and 1.30 per 
cent copper (Assessment Files Research Office, Ontario 
Division of Mines, Toronto). This surface showing was not 
located during the present mapping project.

GENERAL GEOLOGY: The map-area is located at the boundary 
between the Superior and Southern Provinces of the Canadian 
Shield. The rocks of the area were previously mapped by 
Roscoe-'- (personal communication, Giblin, P.E.).

Early Precambrian Metavolcanic and Mafic Gneissic Rocks: The 
oldest exposed rocks in the area are layered to massive, 
mafic to felsic metavolcanics -which include "flows and pos 
sibly pyroclastic as well as volcanogenic sedimentary units. 
These remnants of once extensive metavolcanic belts occur 
in elongated northeast- to east-northeast-trending belts and 
segments ranging in width, from 120 m (400 feet) to 450 m 
(1,500 feet) and in known length, from 0.8 km (\ mile) to 
2.4 km (Ik miles). Steeply dipping to vertical foliation 
is well developed in all the layered metavolcanics.

East and south of Douglas Marsh a unit of metavol 
canics includes mafi-c flows, possible pyroclastic rocks com 
posed of thin, lensoid interlayers of mafic and intermediate 
rocks, and felsic to intermediate units which may have been 
tuffs or flows. North of Horseshoe Lake similar dark green 
to black mafic flows are intercalated with mafic to inter 
mediate rocks of pyroclastic and volcanogenic sedimentary 
origins. North of White Bear Lake mafic flows contain 
extremely deformed, foliated and stretched pillows. Mafic 
to intermediate pyroclastic and volcaniclastic sediments are 
fairly well preserved there also. Around the drill site of 
the Winston Mines Deposit (west of Kirkpatrick and Onedee 
Lakes) banded mafic to intermediate dark green and grey meta 
volcanics have been partially granitized with recrystalli 
zation obliterating many of the primary textures. West of 
Robb Lake a small occurrence of orbicular amphibolitic rock 
consists of densely packed 3 to 5 cm egg-shaped structures 
the centres of which consist of very coarse grained, altered 
amphibole crystals which are enclosed by round smooth rims 
up to l cm thick composed of radiating fine-grained acicular 
amphibole crystals in a matrix of amphibole and minor plagio 
clase.

The grade of metamorphism is amphibolite facies and con 
sequently the boundaries of these metavolcanic belts contain 
coarsely crystalline amphibolitic phases. There are also 
migmatitic or mafic gneissic phases consisting of grey-black 
layered amphibolitic gneiss with laterally persistant mineral 
segregation banding on the scale of a few cm. They are in 
jected by pink to grey foliated granitic layers which may 
account for as much as 70 percent of the gneissic rocks. 
This rock type is found as discontinuous phases near the 
boundaries of some of the metavolcanics and alternates with 
heavily xenolithic granitic rocks particularly in the south 
western corner of Sayer Township and in the Snowbird Lake 
area. Well defined units of migmatite occur north and south 
of Portage Lake and north of Black Lake.

Early Precambrian Felsic to Intermediate Plutonic Rocks: The 
Early Precambrian felsic plutonic rocks which intrude the 
metavolcanics can be subdivided into the following categories: 
(l) xenolithic granitic rocks, (2) hybrid granitic and dio- 
ritic rocks, (3) hornblende-bearing pink and grey granitic 
rocks, (4) grey biotite-bearing foliated granitic rocks, (5) 
porphyritic granitic rocks and (6) pink leucocratic, peg 
matitic and aplitic rocks.
1. The granitic rock phases vary considerably but nearly 

everywhere within the map-area they contain xenoliths. 
The heaviest concentrations of these xenoliths appears 
to be adjacent to the metavolcanic and mafic gneissic 
rocks. The xenoliths comprise fine-grained, grey to 
black, schistose blocks, medium- and coarse-grained 
banded grey and black gneissic blocks and minor very 
coarse grained massive amphibolitic blocks with angular 
to smoothly rounded and lensoid shapes. The most com 
monly observed xenoliths range from b.3 to 1.5 m (l to 
5 feet) across, but blocks 3 m (10 feet) across and 
greater are not uncommon. Some fine-grained foliated 
pink granitic rocks also appear to be xenolithic in the 
coarser grained granitic matrix which possesses a dif 
ferent foliation trend. The granitic rocks (2) to (6) 
mentioned above may all be xenolithic in places but cer 
tain mappable units have been distinguished on the basis 
of the nature of the granitic component itself. The 
contacts drawn to distinguish the lithologic differences 
are only approximate representations, for gradational 
transitions and erratic variations in these distinctive 
rock types are present.

2. West of Onedee Lake and extending from the metavol 
canics at the drill site of the Winston Mine Deposit to 
Robb Lake is a phase of hybrid granitic to dioritic rock 
containing xenoliths which are partially to nearly totally 
digested. Many of the larger xenoliths are heavily frac 
tured and slightly separated in the granitic matrix 
giving a mosaic pattern. Numerous xenolithic chips and 
fragments, 2 to 10 cm (0.7 to 4 inches) across, have been 
recrystallized and deformed to medium- and coarse-grained 
lenses or "augen-like" mafic segregations aligned with 
the foliation of the medium- to coarse-grained mafic- 
rich granitic host rock.

3. Hornblende-bearing, pink to grey, medium- to coarse- 
grained granitic phases appearing throughout much of the 
granitic terrain are associated with the more xenolithic 
and gneissic granitic rocks. This phase is abundant be 
tween Robb and White Bear Lakes and is also found in 
parts of the hybrid granitic unit.

4. Grey biotite-bearing, foliated, fine- to coarse-grained 
granitic phases are often interbanded with the predom 
inant foliated pink granitic and gneissic granitic rocks. 
The greatest abundance of this grey granitic phase occurs 
intermittently along the northern boundary of Sayer 
Township from Brown Lake to White Bear Lake.

5. Porphyritic granitic rocks occur east of Duval Lake 
and in a small area west of Robb Lake. Pink phenocrysts 
of K-feldspar may be 2 or 3 cm across in a medium-grained 
foliated matrix. The phenocrysts are usually partially 
aligned with the foliation in the matrix.

6. Late pegmatitic and aplitic dikes and veins crosscut 
all the earlier granitic rocks as well as parts of the 
metavolcanics. A small mildly foliated aplitic stock 
occurs north of White Bear Lake and a similar larger 
stock straddles the southern boundary of Sayer Township 
southeast of Snowbird Lake.

Early Precambrian Mafic Intrusive Rocks: The Early Pre 
cambrian mafic intrusive rocks consist of a northwest- 
trending-, anastomosing swarm of amphibolitic and diabasic 
dikes which individually seldom exceed 60 m (200 feet) in 
width. Most of these dikes are dark green to grey-black 
rocks consisting of altered calcic plagioclase, hornblende 
and chlorite and have a metagabbroic texture.

A minor part of the mafic dikes consist mostly of 
green very coarse grained recrystallized hornblende which 
has been extensively altered to chlorite. The dikes, which 
are slightly porphyritic, notably to the south of Kirk 
patrick Lake and northwest of White Bear Lake, contain less 
than 10 percent pale yellowish green euhedral to anhedral 
plagioclase phenocrysts measuring l to 4 cm in diamater. 
Minor dikes, where the phenocrysts account for more than 
60 percent of the rock were classified as porphyritic dia 
base, strictly on the basis of phenocryst content. The 
dike swarm accounts for nearly 40 percent of the exposed 
surficial area of the Early Precambrian basement rocks.

Middle Precambrian Sedimentary Rocks (Huronian Supergroup):

The rocks of the Huronian Supergroup unconformably 
overlie an ancient gently undulating, southward sloping 
surface of the Early Precambrian basement. The unconformity 
is well exposed in several localities along the northern 
part of the area particularly in the vicinity of Horseshoe 
and White Bear Lakes and to a limited extent west of Onedee 
Lake. The basal sedimentary unit consists of two basic 
parts; the exposed paleosurface of Early Precambrian rocks 
in which many of the irregularities and fractures were 
filled by fine clastic sediments; and an overlying basal 
rubble or conglomerate which contains clasts of various 
sizes some of which appear to be well transported but the 
bulk of which are untransported and reflect the composition 
of the underlying basement rock.

West of White Bear Lake the paleosurface consists of 
granitic rocks cut by Early Precambrian diabase dikes and 
are partially overlain by fine mudstone, sandstone and grey 
wacke which fill small.depressions in the basement rocks. 
The basal rubble, found in larger depressions contains un 
transported boulders of diabase and granitic rock in a 
greywacke to mudstone matrix. This verifies that the diabase 
dikes in this locality are Early Precambrian in age.

On the northeastern shore of White Bear Lake the paleo 
surface consists of greenish to pink sandstone which fills 
fractures in the granitic rocks and forms the matrix for 
loose but untransported granitic blocks. Untransported 
quartz fragments are also found adjacent to the parent quartz 
veins. A mixture of untransported and transported granitic 
clasts in greywacke to sandstone matrix constitutes the basal 
rubble unevenly distributed upon the granitic rocks and 
diabase dikes.

West of Horseshoe Lake a similar basal sedimentary unit 
is exposed on the granitic basement but further north and on 
the northwestern' shore of Horseshoe Lake the steeply dipping 
metavolcanic basement rocks are found in contact with the 
basal rubble. Angular and platy clasts of metavolcanics 
ranging from very small chips to large boulders are mixed 
with occasional granitic and quartz clasts in a greywacke 
to mudstone matrix. These clasts probably represent a 
talus slope deposited at the base of south-facing cliffs 
developed in the metavolcanics. There is no exposed paleo 
surface as noted elsewhere since the interface between the 
metavolcanic and the basal sedimentary rocks is nearly 
vertical.

West of Onedee Lake the paleosurface is poorly exposed 
and consists of a thin regolithic unit comprised of red 
disintegrating granitic clasts in a coarse arkosic matrix, 
derived directly from the underlying granitic rocks. Above 
this lies a basal conglomerate including both rounded and 
angular granitic cobbles and boulders, rounded deep red 
medium-grained sandstone clasts and a few quartz and mafic 
pebbles in an arkosic matrix.

Except for a few patches isolated within the granitic 
terrain nearly all of the basal sedimentary unit is exposed 
along the margins of the salient features of the Early Pre 
cambrian basement rocks. The distribution of the Huronian 
Supergroup sedimentary rocks is largely confined to two deep 
paleotroughs in the Duval Lake area and the Robb and Town 
Line Lakes area and to a minor embayment northeast of White 
Bear Lake.

The Gowganda Formation: The oldest rocks of the Huronian 
Supergroup belong to the Gowganda Formation of the Cobalt 
Group. The formation consists of five basic units based on 
lithological similarities. At least three fluvial deposi 
tional cycles have been recognized. The lower units of the 
Gowganda Formation exhibit many facies -changes, a distri 
bution pattern and variable thickness governed largely by 
paleotopography, as well as varying styles of deposition 
and sources of clastic material. Thus direct comparisons of 
the same unit in different localities are tenuous. The 
upper units are more consistant in their distribution and 
lithology. The following description points out the basic 
differences within these units according to locality.

(5a) The basal conglomerate unit consists of polymictic 
orthoconglomerate to paraconglomerate, pink sandstone 
and red arkose. On the exposures from Town Line and 
Robb Lakes to the West of Onedee Lake this unit is a 
massive poorly sorted orthoconglomerate to paracon 
glomerate consisting of predominantly angular granitic 
cobbles and boulders. Minor well rounded pebbles of 
quartz and sandstone and granitic cobbles can also be 
found in the arkose to greywacke matrix. East of 
White Bear Lake the polymictic paraconglomerate con 
tains rounded granitic boulders and cobbles and a few 
mafic metavolcanic and quartz pebbles in a greywacke 
or dirty siltstone matrix. Lenses and interbeds of 
pink to grey sandstone and greywacke are also part of 
the unit at this locality. To the northeast between 
White Bear and Horseshoe Lake and around Duval Lake 
the polymictic orthoconglomerate to paraconglomerate 
contains well rounded granitic pebbles and cobbles 
and, pebbles of quartz, banded cherty iron formation, 
metavolcanics and metasediments in a siltstone to 
sandstone matrix. The better sorting here may be 
attributed to fluvial reworking.

(5b) A coarsening upward sequence of clastic material 
about 30 m (100 feet) thick south of Town Line Lake 
and west of Onedee Lake overlies the basal conglom 
erate. It consists, at the base, of dark green mud 
stone and argillite with dessication features, grad 
ing upward into interbedded siltstone and sandstone 
and finally into rippled and crossbedded feldspathic 
sandstone and red to purple arkose. The red feld 
spathic sandstone east of Duval Lake overlying the 
Basal Sedimentary Unit may be the only other exposed 
lateral equivalent of this unit.

(5c) Polymictic orthoconglomerate to paraconglomerate 
with coarse-grained red arkose, fine-grained red 
feldspathic sandstone, greywacke, and siltstone com 
prise the uppermost conglomeratic unit. Between Robb 
and Town Line Lakes an excellent exposure shows that 
the massive paraconglomerate consists of large 
boulders and cobbles of all granitic rock- types, as 
well as minor pebbles of quartz, mafic metavolcanics 
and pink sandstone, in a greywacke matrix. A few 
interbeds of granite pebble orthoconglomerate with 
an arkosic matrix show fairly good sorting and graded 
crossbedding. Lenses of pink sandstone, arkose, and 
slumped, dirty siltstone and sandstone, as well as 
greywacke interbeds are quite abundant. Towards 
Onedee Lake the conglomerates are sorted to a greater 
degree and orthoconglomerate beds are interbedded 
with numerous sandstone layers and lenses.

To the east in the area of White Bear, Horseshoe, 
and Duval Lakes definite fluvial cycles are recog 
nized. Although these cycles differ in lithology 
their overall characteristics are the same. These 
characteristics from the base upward are: a scoured 
base, infilled either by massive orthoconglomerate to 
paraconglomerate or by a thick (up to 4.5 m; 15 feet) 
bed of feldspathic sandstone which are interpreted as 
channel fill deposits; a pink medium-grained feld- 

. spathic sandstone; and finally a laminated siltstone. 
The thickness of these cycles varies according to the 
amount of scouring and channel infilling. An average 
cycle is about 9 m (30 feet) thick.

(5d) A unit of fine- to medium-grained pink feldspathic 
crossbedded sandstone is interbedded with purple and 
red hematitic arkose with occasional conglomeratic 
layers. This unit is exposed in the White Bear, 
Horseshoe and Duval Lakes region and extends further 
east. It is also present but poorly exposed in the 
Robb and Onedee Lakes area where a few outcrops con 
tain small green mudstone chips in a fine-grained pink 
sandstone matrix. This sandstone unit represents 
laterally extensive fluvial deposition.

(5e) The uppermost unit is consistant in lithology and
thickness within the map-area. It consists of roughly 
36 m (120 feet) of massive purple siltstone and thinly 
laminated purple and grey-green siltstone, including 
a 9 m (30 feet) interbed of thinly laminated grey-green 
argillite which is present midway in the siltstone 
unit. Near the top, this unit grades into fine-grained 
purple sandstone, and then into pink to grey sandstone 
and siltstone with gritty lenses and arkosic interbeds. 
The beginning of fine-grained greenish to pink feld 
spathic sandstone, characterized by pale pink feldspar 
grains, marks the base of the transition unit between 
the Gowganda and Lorrain Formations. This unit has 
been arbitrarily described as part of the Lorrain 
Formation but in fact can be considered part of either 
formation.

^ The Lorrain Formation conformably 
overlies the Gowganda Formation as is verified by the grada 
tional contacts from purple siltstone to feldspathic sandstone.

jtember 6a - Transitional pink to green feldspathic sand 
stone: Within the transition zone, fine-grained ochre 
to green and pink, well crossbedded feldspathic sandstone 
with a clay-rich matrix is interbedded with thin layers 
of green sericitic gritty siltstone and very fine-grained 
clay-rich sandstone.

In this area the member is 9 to 15 m (30 to 50 feet) 
thick while to the south in the Endikai Lake area it 
measures 120 m (400 feet) thick (Siemiatkowska, in press) 
and in the Wakomata Lake area it has a maximum thickness 
of 30 m (100 feet) (Siemiatkowska 1975). In the two 
latter areas due to poor exposures the contact between 
the Gowganda and Lorrain Formations was believed to be 
at the top of Member 6a and accordingly this member was 
included in the Gowganda Formation. In the present area 
complete exposure of the transition from the purple .silt 
stone to arkosic and gritty siltstone and feldspathic 
sandstone was observed for the first time. The best 
place to draw the contact between the Gowganda and Lorrain 
Formations is at the lithological change at the top of 
the purple siltstone.

The rest of the Lorrain Formation has been subdivided 
into six members which maintain both constant thicknesses 
and most of their lithological identities throughout this 
and adjacent areas. These units are described in order 
from the base upwards.

Member 6b - Purple, red, and green arkosic sandstone: 
The basal coarse-grained pebbly to non-pebbly well cross 
bedded arkose varies in colour from pale green to red and 
purple. Grading is common in the planar crossbed fore- 
sets; bedding cosets may be 30 cm to 1.3 m (li inches to 
4.2 feet) thick. Lenticular interbeds of green sericitic 
silty sandstone up to 10 cm (4 inches) thick are numerous. 
Rounded quartz grains up to l cm in size may occur as 
isolated pebbles or as concentrations in layers of coarser 
material. Feldspar grains up to l cm in size are usually 
quite angular and are found in the coarser arkose beds. 
The same bed may contain fresh to partially altered feld 
spar grains, as well as totally altered clay pseudomorphs 
after feldspar. Near the top of the unit only the clay 
pseudomorphs are present in some interbeds. Both fresh 
and altered feldspar grains are a deep salmon pink colour 
which is in contrast with the pale pink colour of feld 
spar grains in the transition zone. Detrital hematite 
forms numerous black laminae on crossbed foresets, 
especially in beds where fresh feldspar grains are rare 
or absent.

Member 6c - Fink to green hematitic pebbly sandstone: 
This- member consists of pink, purple and minor greenish 
buff coloured pebbly clay-rich sandstone. At the base, 
greenish clay-rich coarse-grained sandstone is inter 
bedded with green to pink pebbly feldspathic sandstone. 
The feldspar occurs as large (l cm) angular grains in 
the pebbly layers. Overlying this feldspathic sandstone 
is a unit of quartz pebble conglomerate with lenses of 
hematitic and sericitic rich sandstone. Well-rounded 
pebbles of white quartz and minor amounts of jasper and 
black chert, vary from less than l cm ̂ o 6 cm (0.4 to
2 inches) and more in diameter, averaging between l and
3 cm (0.4 to 1.1 inches). The middle "of this member is 
comprised of buff to pink and orange pebbly sandstone. 
Pebbles are either concentrated in bands l to 15 cm 
(0.4 to 6 inches) thick or can be floating in the coarse- 
grained clay-rich crossbedded sandstone. Detrital hema 
tite concentrations form wispy black laminae along planar 
and trough crossbed foresets of the pebbly sandstone as 
well as in the upper, more equigranular medium-grained 
pink to orange sandstone.

Member 6d - Quartz - jasper pebbly to non-pebbly sandstone 
(Puddingstone) : The local name of Puddingstone has been 
used to describe the member of coarse-grained sandstone 
and quartz- jasper pebble conglomerate. The basal part 
is dominantly a coarse-grained white sandstone with a 
clay-rich matrix interbedded with minor buff to pink sand 
stone beds. The middle part is rather limited in thickness 
and in jasper pebble content compared with its equivalent 
in adjacent areas to the south. It consists of quartz- 
jasper pebble conglomerate (typical Puddingstone). Angu 
lar to rounded pebbles of white quartz, jasper, black and 
pink chert, agate, and banded iron formation are found in 
layers which seldom exceed l m in thickness. The pebble 
content may vary from l or 2 percent to 40 percent. Even 
in the layers of heaviest pebble "concentration the- l to 
5 cm (0.4 to 2 inches) size pebbles are supported by pale 
greenish buff to white sandstone matrix. The top part is 
a coarse-grained buff to pink clay-bearing sandstone. 
Throughout this member, lenticular thin interbeds of green 
clay-rich fine-grained silty sandstone are present with 
their ripples and channel scours filled with the over 
lying conglomeratic sandstone.

Member 6e - White to red hematitic sandstone: This member 
consists of medium- to very fine grained hematitic sand 
stone. It has been used in this and adjacent areas as a 
marker horizon for it is readily distinguishable by its 
fine equigranular and sugary texture. Hematite is con 
centrated in the coarser layers along trough crossbed 
foresets, ripple crosslaminations, and as coatings on 
grains As a result, the sandstone is highly coloured in 
shades of purple, red, pink and orange. Both hematite 
and clay are more abundant in the coarser grained beds 
than in the cleaner better sorted fine-grained pale buff 
to white interbeds. The colour variations are abrupt and 
beds of contrasting colour range from several cm to more 
than l m in thickness. The top of the member contains 
\ cm in size, rounded pebbles of white quartz concentrated 
in layers that mark the transition into the overlying 
member .

Member 6f - Pink* to buff pebble sandstone: The pink to 
buff coloured pebbly sandstone is coarse-grained with 
interstitial clay. The clay content decreases towards 
the top resulting in a cleaner white sandstone. The 
50 cm- to 1.5 m- (l9 inches to 5 feet) thick beds are 
commonly crossbedded with trough and planar foresets that 
often show grading; there are ripple cross-laminations. 
At the base, there is a unit of 6e - type pink hematitic 
sandstone. The rest 'of this member consists of pebbly 
sandstone in which pebbles occur in bands. These bands 
may be 3 to 30 cm (l to 12 inches) thick but are usually 
lenticular and discontinuous. Numerous such bands are 
only one pebble thick where the pebbles are deposited 
either in contact with each other or closely spaced along 
sandstone bed foresets. The pebbles are subrounded to 
well-rounded averaging 3 to 5 cm (l. l to 2 inches) in 
diameter. About 90 percent of the pebbles are white 
quartz with minor jasper, rose quartz and grey and pink 
chert. Throughout minor jasper, rose quartz and grey and 
pink chert. Throughout the member, small isolated or 
floating pebbles occur within the sandstone. Wispy black 
hematite concentrations appear along crossbed foresets 
associated with the pebbly layers.

Member 6g - White massive to pebbly orthoquartzite: The 
top member of the Lorrain Formation is a clean white to 
pale greenish white orthoquartzite. Near the base, a 
few pebbly layers are observed. The pebbles, 2 to 5 cm 
(0.7 to 2 inches) in diameter, are rounded white quartz 
with a very minor amount of jasper or pink and grey chert. 
The pebble binds are discontinuous and very thin, often 
one or two pebbles thick and not in contact with each 
other. Large scale festoon and planar crossbed sets are 
typical of this member and bedding thicknesses are com 
monly greater than l or 2 m (3 or 6 feet). Pebbles are 
not found in* the upper part of the member.

The extent of the Lorrain Formation outcrop is limited 
to the southern part of the exposed Huronian sedimentary 
sequence which is cut off by a fault at its southern boundary.

Middle Precambrian Mafic Intrusive Rocks (Nipissing); The 
Huronian sedimentary rocks and the Early Precambrian rocks 
are intruded by dikes of Nipissing-type metagabbro, meta- 
diabase and amphibolite. The dikes form prominent ridges 
in the area and delineate a dominant fracture pattern. 
The northeast-trending dikes are intruded along known fault 
zones. Minor fault displacements are indicated along parts 
of the northwest-trending dikes. The widths of the dikes 
vary from 30 to 60 m (100 to 200 feet). A fine- to medium- 
grained metagat)broic texture is common to the smaller dikes 
and to the chilled margins of all these Nipissing-type 
intrusions. The central part of the larger dikes is medium- 
to coarse-grained and exhibits metagabbroic and metadiabasic 
textures. There are also fine-grained red, to medium-grained 
grey-pink granophyric phases associated with the coarser 
phases. The Nipissing-type dikes consist mainly of horn 
blende, chlorite, altered plagioclase and commonly fine inter 
stitial sulphide minerals (pyrite, pyrrhotite, and chalco 
pyrite). The plagioclase grains appear to be altered and are 
commonly red to pink in colour but may also be pale green. 
Two types of porphyritic phases exist: one displaying red 
to pink plagioclase phenocrysts ̂  or 3 cm across, and another 
type with l or 2 cm-long blades of hornblende. The dikes 
are strongly magnetic throughout the area with a few specific 
localities showing high magnetic attractions (ODM-GSC 1963). 
Most of the metagabbroic fine- to medium-grained dikes can 
not be distinguished from Early Precambrian mafic dikes where 
a crosscutting relationship with the Huronian sedimentary 
rocks is not observed.

Late Precambrian Intrusive Rocks: Three post-Nipissing 
dikes, each with limited exposure have been observed in the 
area. On the shore of Kirkpatrick Lake near Kirk Lake a 
fine-grained diabase dike intrudes the sandstone of the 
Lorrain Formation. Hematitic concentrations occur in bands 
along its irregular chilled margins. Several porphyritic 
phases with green plagioclase phenocrysts l cm across and 
fine-grained felsic phases are noted as spotty occurrences 
within the dike. The same dike apparently continues to the 
western side of the central bay of Kirkpatrick Lake. How 
ever, this part of the intrusion is much more felsic. The 
pink to greyish pink very fine grained dike is only 1.5 to 
5 m (5 to 15 feet) wide. Hematitic and pyritic concentra 
tions in a network of anastomosing bands give the weathered 
surface a brown braided pattern in most exposures. Tiny 
laths of feldspar a few millimetres in length are visible 
in contrast with the finer grained groundmass.

Just northwest of Black Lake, a single olivine diabase 
dike cuts the basement granitic rocks. The length of this 
dike is assumed to be in the order of 300 m (1,000 feet) 
and its width is approximately 30 m (100 feet). It con 
sists of medium-grained olivine, pyroxene and laths of 
plagioclase with a rusty brown weathered surface.

STRUCTURAL GEOLOGY: The Early Precambrian metavolcanic, 
migmatitic, and gneissic granitic rocks have a consistantly 
east- to northeast-trending foliation and gneissosity with 
steep dips (in either direction), to vertical orientation. 
Minor, almost horizontal, foliation attitudes occur to the 
south of Kirkpatrick Lake. Local deflections from the 
normal trend are common near fault zones and in areas where 
many Early Precambrian mafic dikes intrude the foliated 
basement rocks. The well layered migmatitic rocks often 
have tight folds and contorted banding over a width of l or 
2 m (3 to 6 feet) or less. A few small scale drag folds 
are present in the layered metavolcanics. Lineations are 
defined by elongated, lath-shaped to acicular hornblende 
crystals in both the granitic and metavolcanics. Slicken- 
sides are commonly developed within the quartz veins occur 
ring near fault zones.

Three sets of faults, which play a major role in the 
map-area, have been recognized. (l) The most important, a 
northeast- to east northeast-trending set of faults includes 
the Onedee-Horsehoe Lakes, Blue Lake, North Blue Lake and 
Dougall Lake Faults. The blue Lake Fault, probably related 
to the Flack Lake Fault system to the south, marks the 
northern boundary of a large up-thrust block of granitic 
basement rocks. Kirkpatrick Lake fills part of the valley 
created by this fault. Juxtaposition of rocks of the upper 
Lorrain Formation and the granitic rocks along this fault 
zone indicates that thin lenses of Huronian rocks were dis 
placed downward relative to the rest of the Huronian sedi 
mentary rocks to the north. In addition to the large 
vertical movement along the Blue Lake F.ault the offset of 
a diabase dike suggests that left lateral displacement of 
approximately 0.4 km (\, mile) also occurred.
(2) A northwest-trending fault set including the Horseshoe 
Lake and West Horseshoe Lake Faults cuts the blocks bounded 
by the aforementioned fault set in an en echelon arrangement. 
No lateral displacement is indicated but vertical movement 
along these faults is apparent from surface geology. This 
latter set appears to be related to the jointing and frac 
ture pattern in the basement rocks along which the Early 
Precambrian mafic dikes and some of the Nipissing-type 
dikes were injected.
(3) A north-trending set of faults indicates limited lateral 
movement and some vertical displacement. The White Bear 
Lake and Kirk Lake Faults belong to this set. Within the 
exposed- areas of Early Precambrian rocks are numerous linea 
ments, outlined by valleys, with both northeast and north 
west trends. These features may be older faults as in the 
case of the^lineament along Snowbird Lake where the presence 
of quartz veins and cataclastic granitic rocks indicate some 
fault activity.

Two dominant joint sets, steeply dipping to vertical, 
trend northwest and east northeast to northeast. In the 
Early Precambrian granitic rocks the fracture pattern is 
often intense and joint sets are poorly defined. The Early 
Precambrian mafic dikes commonly possess a nearly vertical 
joint set which strikes parallel to the dikes contact. In 
the Huronian sedimentary rocks, especially the sandstones 
and quartzites, the jointing pattern is well defined though 
fracturing is'less intense than in the basement rocks. 
Quartz veins and stringers occur along the joint surfaces 
in both Early Precambrian and Huronian sedimentary rocks, 
the greatest concentrations of such veins are along or 
adjacent to fault zones indicating that fault activity served 
as a structural control in the emplacement of late hydro 
thermal quartz.

Deposition of the Huronian Supergroup sedimentary rocks 
took place in at least two troughs the axes of which plunge 
gently to the southeast. The gentle dip of the beds in the 
well crossbedded sandstones probably reprtsent the original 
angle of the slope of deposition. The resulting pattern of 
the dips and lithological contacts gives the appearance of 
two gently southeast-plunging synclines. Approximate paleo 
current directions indicate that the sediments were trans 
ported from the north and northwest. There is little evi 
dence of tectonic folding in the Huronian sedimentary rocks 
except in very limited areas where fault movement and intru 
sion of Nipissing dikes has caused local deformation.

The alteration of the sedimentary rocks ranges from 
diagenesis to low greenschist facies grade of metamorphism 
in comparison to amphibolite facies in the Early Precambrian 
rocks.

ECONOMIC GEOLOGY: Slight radioactivity has been reported 
in the arkosic sandstones of member 6b of the Lorrain For 
mation (Assessment Files Research Office, Ontario Division 
of Mines, Toronto). Sample testing by geiger counter during 
the course of field work showed the same member (6b) to be 
slightly radioactive with concentrations of detrital hema 
tite along the foresets of crossbeds in the feldspar-bearing 
sandstone.

Quartz veins and stringers associated with shear zones, 
faults, and Nipissing-type diabase intrusions are numerous 
in the map-area. These veins quite often contain specularite 
and occasionally calcite, magnetite and/or minor disseminated 
chalcopyrite. A concentration of quartz veins occurs in the 
southwestern part of Sayer Township.

At the western end of Kirkpatrick Lake 1.6 km (l mile) 
northwest of the northern shore, a quartz vein of unspecified 
width was reported by Winston Mines Limited to be traceable 
for 180 m (600 feet) along its strike in the Early Precam 
brian granitic rocks (Assessment Files Research Office, 
Ontario Division of Mines, Toronto). Copper mineralization 
in one section of the vein was apparently exposed in the 
form of chalcopyrite, bornite, copper-bearing pyrite and 
tetrahedrite. Grab samples reportedly contained 4.15 percent 
and 1.30 percent copper. Five diamond drill holes put down 
by Winston Mines Limited revealed no economic potential 
except for one high-grade intersection of gold in the form 
of a nugget in hole number 3 (Assessment Files Research 
Office, Ontario Division of Mines, Toronto). This quartz 
vein and the mineralized showing were not located during 
the mapping project although numerous other specularite- 
bearing quartz veins were observed in the vicinity. These 
veins occur in Early Precambrian metavolcanic, gneissic and 
hybrid granitic rocks and are associated with the Onedee- 
Horseshoe Lake and Blue Lake Faults and with the Nipissing- 
type diabase dikes. The veins range from 3m (10 feet) 
to 20 m (60 feet) in width and are, in places, exposed 
for an interval of 15 m (50 feet) to 150 m (500 feet) 
along strike, parallel to the main fault zones.

Along the central southern shore of Kirkpatrick Lake 
a silicified shear zone, poorly exposed, occurs as part of 
the Blue Lake Fault zone. It marks the southern part of 
one of the bifurcations of this fault. The silicified zone, 
roughly 90 m (300 feet) wide is comprised of quartz veins 
from 6 to 45 m (20 to 150 feet) wide, occurring in sheared 
Early Precambrian granitic rocks and rocks of the upper 
Lorrain Formation. Specularite is common with bands and 
disseminations of magnetite. The shear zone in this area 
is highly magnetic (ODM-GSC 1963). Quartz stringer sets 
are very numerous along the shear zone margins and in out 
crops on the shores of Kirkpatrick Lake.

On the northern shore of the eastern half of Kirk 
patrick Lake in the vicinity of the North Blue Lake Fault, 
a hematitic quartz vein 0.6 m (2 feet) wide and trending 
northwest can be traced for over 400 m (\ mile) in the 
upper sandstone of the Lorrain Formation. A grab sample 
collected by the authors yielded 0.40 percent Cu, less 
than 5 percent Fe, and traces of Gr, Pb, Ma, Ni and Ti 
(Mineral Research Branch, Ontario Division of Mines, 
Toronto).

At the northeastern tip of a small isolated bay 
adjoining the northeastern end of Kirkpatrick Lake aim 
(3-foot) wide quartz vein, developed along a small fault, 
strikes northeast and may be part of the same vein system 
observed cutting the middle sandstone of the Lorrain 
Formation 2 km (\\ miles) to the northeast. Two grab 
samples, one from each end of this vein system, were 
collected by the authors. Both contained over 10 percent 
iron and only trace amounts of Cu, Cr, Pb, Mo, Ni, Ti, V, 
and Zn. One sample from the eastern end of the vein con 
tained tungsten in the amount of 0.20 percent (Mineral 
Research Branch, Ontario Division of Mines, Toronto).

A grab sample from a specularite-bearing quartz 
stringer set averaging 2 to 5 cm (l to 2 inches) in width 
developed along fractures in a Nipissing-type diabase dike 
exposed on the long point on the northeastern shore of 
Kirkpatrick Lake, yielded no significant economic values 
other than a value over 10 percent iron.

A quartz-carbonate segregation, 1.3 m (l foot) across, 
with minor chalcopyrite occurs in a Nipissing-type dike 
300 m (1,000 feet) east of the eastern shore of the central 
bay of Kirkpatrick Lake. A grab sample taken by the authors 
yielded 0.65 percent Cu, less than 5 percent Ti, and between 
5 and 15 percent iron (Mineral Research Branch, Ontario 
Division of Mines, Toronto).

A 1.6 m (5-foot) wide quartz-calcite vein 0.8 km 
(^ mile) north of the bay at the western end of Kirkpatrick 
Lake occurs in granitic basement rocks. Two grab samples 
taken by the authors yielded O.Ol ounce per ton Au with 
traces of Cu, Cr, and Ag, and traces of Cr, Y, and Mn 
respectively. Both contained less than 5 percent Fe in 
the form of specularite (Mineral Research Branch, Ontario 
Division of Mines, Toronto).

The map, although not published, was incorporated in 
the Compilation Series Map 2108 (Giblin and Leahy, 1967).
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LEGEND

PHANEROZOIC 
CENOZOIC

QUATERNARY 
RECENT2

Sand and gravel alluvium, stream, lake and swamp 
deposits

PLEISTOCENE2

Boulder till, sand, and gravel

UNCONFORMITY

PRECAMBRIAN
LATE PRECAMBRIAN

LATE INTRUSIVE ROCKS

Olivine diabase 
Felsic dike 
Porphyritic dike

MAFIC INTRUSIVE ROCKS (NIPISSING)

7a Metadiabase, metagabbro, amphibolite
7b Granophyre
7c Porphyritic diabase

INTRUSIVE CONTACT

HURONIAN SUPERGROUP 
COBALT GROUP

Lorrain Formation

6 Unsubdivided
-J 6g White massive to pebbly orthoquartzite 

6f Pink to buff pebbly sandstone 
6e White to red h,ematitic sandstone 
6d Quartz-jasper, pebbly to non-pebbly, sandstone

("Puddingstone")
6c Pink to green hematitic pebbly sandstone 
6b Purple, red, and green arkosic sandstone 
6a Fine-grained, pink to green feldspathic sandstone 

(Transition Zone)^

Gowganda Formation

5e Purple laminated siltstone to massive sandstone and
—' grey-green siltstone

5d Red arkose to fine-grained pink feldspathic sandstone 
with thin lenses of polymictic conglomerate

5c Polymictic orthoconglomerate to paraconglomerate
interbedded with lenses of red arkose, pink sand 
stone, greywacke and laminated siltstone

5b Red arkose to sandstone interbedded with grey to 
purple laminated siltstone at base

5a Basal polymictic orthoconglomerate and/or para 
conglomerate interbedded with pink sandstone and 
red arkose

Basal Sedimentary Unit
4e Regolithic rock consisting of granitic to arkosic 

wash with disintegrating granitic clasts
4d Basal conglomerate consisting of volcanic clasts
4c Basal conglomerate consisting of diabasic and granitic 

clasts6
4b Basal polymictic conglomerate with granitic and 

sedimentary clasts 7
4a Granitic and/or amphibolitic rocks with siltstone 

and/or sandstone infillings controlled by paleo 
topography

NONCONFORMITY

EARLY PRECAMBRIAN (ARCHEAN) 
MAFIC INTRUSIVE ROCKS8

3 Unsubdivided
3a Diabase9 (porphyritic in part)
3b Amphibolitic diabase
3c Porphyritic diabase

INTRUSIVE CONTACT

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS

2 Unsubdivided
-1 2a Hybrid granitic rocks, and dioritic rockslu

2b Pink to grey, hornblende-bearing granitic rocks
2c Xenolithic grey to pink granitic rocks
2d Grey biotite-bearing granitic rocks
2e Porphyritic granitic rocks
2f Pegmatitic granitic rocks
2g Pink granitic rocks, aplite

INTRUSIVE CONTACT

METAVOLCANICS AND METASEDIMENTS

la Mafic to intermediate metavolcanics
— Ib Layered mafic to felsic metavolcanic flows

le Layered amphibolites 1^
Id Coarse-grained amphibolite
le Orbicular amphibolite

Sil Silicified zone

11

Legend Notes:
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11,

12,

This is basically a Field Legend and may be changed as a result 
of subsequent laboratory investigations.

The Recent and Pleistocene deposits are not separated on this 
map. They occur in areas not mapped as outcrop.

Some of the diabase dikes might be later than the Nipissing 
intrusions.

A gradationai, contact exists between the Gowganda Formation and 
the overlying Lorrain Formation. This unit can be included in 
either Formation. v' 

f?
The basal sedimentary; unit is part of an unconformity and grades 
into the overlying unit.

These are very locally derived units and reflect the lithology of 
the underlying ro*cks. .

This unit differs froi^.5a in that is has transported material 
mixed in with untransported material derived directly from the 
underlying rocks.

Diabasic 4ntrusions in the Early Precambrian (Archean) basement 
are difficult to distinguish and may include dikes of the Nipissing- 
type metagabbro.

These dikes can contain up to 10 percent feldspar phenocrysts in 
contrast to unit 3c where the minimum content of phenocrysts is 
60 percent.

These rocks occur only in one belt extending southwest from Robb 
Lake.

The metavolcanics are foliated and injected with granitic material, 
in places primary texture can still be observed.

These rocks are of higher grade of metamorphism than Ib and are 
injected with 30 to 70 percent granitic bands.

GEOLOGICAL AND MINING SYMBOLS
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Glacial striae

Esker

Small bedrock outcrop

Area of bedrock outcrop

Bedding, horizontal

Bedding, top indicated 
by arrow; (inclined)

Bedding, top (arrow) 
from crossbedding; 
(inclined)

Gneissosity, (inclined, 
vertical)

Lineation with plunge

Geological boundary, 
observed

Geological boundary, 
position interpreted

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

Lineament
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Jointing: (inclined, 
vertical)

Foliation; (inclined, 
vertical, dip unknown)

Shearing foliation; 
(inclined, vertical)

Quartz veins and stringers 
developed along joint set 
(inclined, vertical)

Area of unconformity 

Drag folds with plunge 

Drill hole; (inclined) 

Vein. Width in feet 

Magnetic attraction

METAL AND MINERAL REFERENCE

Au .
cp . 
Cu . 
Fe .
hem
mag

Gold
Chalcopyrite 
Copper 
Iron
Hematite
Magnetite

qc . 
qv ., 
qvs , 
spec 
W ..,

LIST OF PROPERTIES

Quartz carbonate vein
Quartz vein
Quartz vein stringers
Specularite
Tungsten

1. Aerosint Exploration Syndicate [1957]
2. Blue Lake Mining Syndicate [1954]
3. Canadian Johns-Manville Company Limited [1968]
4. Winston Mines Deposit
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MARGINAL NOTESi ^^^^^•mmmmm^mmm

LOCATION: The area consisting of Sayer Township (formerly 
Township ID) and the western part of LeCaron Township 
(formerly Township 1C) is situated 58 km (36 miles) north of 
Blind River. Primary access is by float-equipped aircraft 
to Kirkpatrick Lake and other numerous lakes to the north 
Kirkpatrick Lake can be reached by an old 4-wheel drive road 
which extends north from Highway 546 through the southern 
part of Sayer Township. The Little White River can be forded 
in late summer during low water level for there is no bridge 
on this route. Access to the eastern part of LeCaron Town 
ship is provided by a rugged road leading to Dougall Lake 
from the secondary road system northwest of the junction of 
Highways 546 and 639. Numerous portages link various lakes 
within the map-area.

MINERAL EXPLORATION: The area has been prospected for- copper 
since the beginning of the century and for uranium since the 
Blind River uranium discovery early in 1950. No recent 
exploration has been noted in the area.

In 1957, Aerosint Exploration Syndicate carried out an 
* airborne radioactive survey between Kirkpatrick Lake and 

Horseshoe Lake for Carl and Blanch Mattaini and C.S. John 
son Group.

In 1968, Canadian Johns-Manville Company Limited 
carried out an airborne magnetic and radiometric survey 
followed by detailed geological mapping on a block of 134 
claims around Horseshoe Lake in conjunction with exploration 
for uranium. Isolated potassium, uranium and thorium 
anomalies were encountered throughout the area (Assessment 
Files Research Office, Ontario Division of Mines, Toronto 
and Regional Geologist's Files, Ontario Ministry of Natural 
Resources, Sault Ste. Marie).

In 1954 Blue Lake Mining Syndicate diamond drilled two 
holes (not located in field) to depths of 230 m (753 feet) 
and 121 m (396 feet) at the eastern end of Kirkpatrick Lake. 
Hole No.l intersected rocks of the Lorrain and Gowganda 
Formations and hole No.2, rocks of the Lorrain Formation 
(Assessment Files Research Office, Ontario Division of 
Mines, Toronto).

In 1965, Winston Mines Limited carried out ground 
electromagnetic and magnetic surveys at the western end of 
Kirkpatrick Lake. In 1966, five diamond drill holes were 
put down totalling 654 m (2,145 feet) in length. No mineral 
ization was encountered except for a small high grade gold 
intersection in one of the holes. Winston Mines Limited 
reported that grab samples from a surface showing in a 
mineralized quartz vein assayed 4.15 percent and 1.30 per 
cent copper (Assessment Files Research Office.,, Ontario 
Division of Mines, Toronto). This surface showing was not 
located during the present mapping project.

GENERAL GEOLOGY: The map-area is located at the boundary 
between the Superior and Southern Provinces of the Canadian 
Shield. The rocks of the area were previously mapped by 
Roscoe1 (personal communication, Giblin, P.E.).

Early Precambrian Metavolcanic and Mafic Gneissic Rocks: The 
oldest exposed rocks in the area are layered to massive, 
mafic to felsic metavolcanics which include flows and pos 
sibly pyroclastic as well as volcanogenic sedimentary units. 
These remnants of once extensive metavolcanic belts occur 
in elongated northeast- to east-northeast-trending belts and 
segments ranging in width, from 120 m (400 feet) to 450 m 
(1,500 feet) and in known length, from 0.8 km (\ mile) to 
2.4 km (lk miles). Steeply dipping to vertical foliation 

,is well developed in all the layered metavolcanics.

East and south of Douglas Marsh a unit of metavol 
canics includes mafi-c flows, possible pyroclastic rocks com 
posed of thin, lensoid interlayers of mafic and intermediate 
rocks, and felsic to intermediate units which may have been 
tuffs or flows. North of Horseshoe Lake similar dark green 
to black mafic flows are intercalated with mafic to inter 
mediate lAcks of pyroclastic and volcanogenic sedimentary 
origins. North of White Bear Lake mafic flows contain 
extremely deformed, foliated and stretched pillows. Mafic 
to intermediate pyroclastic and volcaniclastic sediments are 
fairly well preserved there also. Around the drill site of 
the Winston Mines Deposit (west of Kirkpatrick and Onedee 
Lakes) banded mafic to intermediate dark green and grey meta 
volcanics have been partially granitized with recrystalli 
zation obliterating many of the primary textures. West of 
Robb Lake a small occurrence of orbicular amphibolitic rock 
consists of densely packed 3 to 5 cm egg-shaped structures 
the centres of which consist of very coarse grained, altered 
amphibole crystals which are enclosed by round smooth rims 
up to l cm thick composed of radiating fine-grained acicular 
amphibole crystals in a matrix of amphibole and minor plagio 
clase.

The grade of metamorphism is amphibolite facies and con 
sequently the boundaries of these metavolcanic belts contain 
coarsely crystalline amphibolitic phases. There are also 
migmatitic or mafic gneissic phases consisting of grey-black 
layered amphibolitic gneiss with laterally persistant mineral 
segregation banding on the scale of a few cm. They are in 
jected by pink to grey foliated granitic layers which may 
account for as much as 70 percent of the gneissic rocks. 
This rock type is found as discontinuous phases near the 
boundaries of some of the metavolcanics and alternates with 
heavily xenolithic granitic rocks particularly in the south 
western corner of Sayer Township and in the Snowbird Lake 
area. Well defined units of migmatite occur north and south 
of Portage Lake and north of Black Lake.

Early Precambrian Felsic to Intermediate Plutonic Rocks: The 
Early Precambrian felsic plutonic rocks which intrude the 
metavolcanics can be subdivided into the following categories: 
(l) xenolithic granitic rocks, (2) hybrid granitic and dio- 
ritic rocks, (3) hornblende-bearing pink and grey granitic 
rocks, (4) grey biotite-bearing foliated granitic rocks, (5) 
porphyritic granitic rocks and (6) pink leucocratic, peg 
matitic and aplitic rocks.

1. The granitic rock phases vary considerably but nearly 
everywhere within the map-area they contain xenoliths. 
The heaviest concentrations of these xenoliths appears 
to be adjacent to the metavolcanic and mafic gneissic 
rocks. The xenoliths comprise fine-grained, grey to 
black, schistose blocks, medium- and coarse-grained 
banded grey and black gneissic blocks and minor very 
coarse grained massive amphibolitic blocks with angular 
to smoothly rounded and lensoid shapes. The most com 
monly observed xenoliths range from 0.3 to 1.5 m (l to 
5 feet) across, but blocks 3 m (10 feet) across and 
greater are not uncommon. Some fine-grained foliated 
pink granitic rocks also appear to be xenolithic in the 
coarser grained granitic matrix which possesses a dif 
ferent foliation trend. The granitic rocks (2) to (6) 
mentioned above may all be xenolithic in places but cer 
tain mappable units have been distinguished on the basis 
of the nature of the granitic component itself. The 
contacts drawn to distinguish the lithologic differences 
are only approximate representations, for gradational 
transitions and erratic variations in these distinctive 
rock types are present. ^ l

2. West of Onedee Lake and extending from the metavol 
canics at the drill site of the Winston Mine Deposit to 
Robb Lake is a phase of hybrid granitic to dioritic rock 
containing xenoliths which are partially to nearly totally 
digested. Many of the larger xenoliths are heavily frac 
tured and slightly separated in the granitic matrix 
giving a mosaic pattern. Numerous xenolithic chips and 
fragments, 2 to 10 cm (0.7 to 4 inches) across, have been 
recrystallized and deformed to medium- and coarse-grained 
lenses or "augen-like" mafic segregations aligned with 
the foliation of the medium- to coarse-grained mafic- 
rich granitic host rock.

3. Hornblende-bearing, pink to grey, medium- to coarse- 
grained granitic phases appearing throughout much of the 
granitic terrain are associated with the more^xenolithic 
and gneissic granitic rocks. This phase is abundant be 
tween Robb and White Bear Lakes and is also found in 
parts of the hybrid granitic unit.

4. Grey biotite-bearing, foliated, fine- to coarse-grained 
granitic phases are often interbanded with the predom 
inant foliated pink granitic and gneissic granitic rocks. 
The greatest abundance of this grey granitic phase occurs 
intermittently along the northern boundary of Sayer 
Township from Brown Lake to White Bear Lake.

5. Porphyritic granitic rocks occur east of Duval Lake 
and in a small area west of Robb Lake. Pink phenocrysts 
of K-feldspar may be 2 or 3 cm across in a medium-grained 
foliated matrix. The phenocrysts are usually partially 
aligned with the foliation in the matrix.

6. Late pegmatitic and aplitic dikes and veins crosscut 
all the earlier granitic rocks as well as parts of the 
metavolcanics. A small mildly foliated aplitic stock 
occurs north of White Bear Lake and a similar larger 
stock straddles the southern boundary of Sayer Township 
southeast of Snowbird Lake.

Early Precambrian Mafic Intrusive Rocks: The Early Pre 
cambrian mafic intrusive rocks consist of a northwest- 
trending, anastomosing swarm of amphibolitic and diabasic 
dikes which individually seldom exceed 60 m (200 feet) in 
width. Most of these dikes are dark green to grey-black 
rocks consisting of altered calcic plagioclase, hornblende 
and chlorite and have a metagabbroic texture.

A minor part of the mafic dikes consist mostly of 
green very coarse grained recrystallized hornblende which 
has been extensively altered to chlorite. The dikes, which 
are slightly porphyritic, notably to the south of Kirk 
patrick Lake and northwest of White Bear Lake, contain less 
than 10 percent pale yellowish green euhedral to anhedral 
plagioclase phenocrysts measuring l to 4 cm in diamater. 
Minor dikes, where the phenocrysts account,for more than 
60 percent of the rock were 'classified as porphyritic dia 
base, strictly on the basis of phenocryst content. The 
dike swarm accounts for nearly 40 percent of the exposed 
surficial area of the Early Precambrian basement rocks.

Middle Precambrian Sedimentary Rocks (Huronian Supergroup):

The rocks of the Huronian Supergroup unconformably 
overlie an ancient gently undulating, southward sloping 
surface of the Early Precambrian basement. The unconformity 
is well exposed in several localities along the northern 
part of the area particularly in the vicinity of Horseshoe 
and White Bear Lakes and to a limited extent west of Onedee 
Lake. The basal sedimentary unit consists of two basic 
parts; the exposed paleosurface of Early Precambrian rocks 
in which many of the irregularities and fractures were 
filled by fine clastic sediments; and an overlying basal 
rubble or conglomerate which contains clasts of various 
sizes some of which appear to be well transported but the 
bulk of which are untransported and reflect the composition 
of the underlying basement rock.

West of White Bear Lake the paleosurface consists of 
granitic rocks cut by Early Precambrian diabase dikes and 
are partially overlain by fine mudstone, sandstone and grey 
wacke which fill small depressions in the basement rocks.. 
The basal rubble, found in larger depressions contains un- 
transpor]:ed boulders of diabase and granitic rock in a 
greywacke to mudstone matrix. This verifies that the diabase 
dikes in this locality are Early Precambrian in age.

On the northeastern shore of White Bear Lake the paleo 
surface consists of greenish to pink sandstone which fills 
fractures in the granitic rocks and forms the matrix for 
loose but untransported granitic blocks. Untransported 
quartz fragments are also found adjacent to the parent quartz 
veins. A mixture of untransported and transported granitic 
clasts in greywacke to sandstone matrix constitutes the basal 
rubble unevenly distributed upon the granitic rocks and 
diabase dikes.

West of Horseshoe Lake a similar basal sedimentary unit 
is exposed on the granitic basement but further north and on 
the northwestern' shore of Horseshoe Lake the steeply dipping 
metavolcanic basement rocks are found in contact with the 
basal rubble. Angular and platy clasts of metavolcanics 
ranging from very small' chips to large boulders are mixed 
with occasional granitic and quartz clasts in a greywacke 
to mudstone matrix. These clasts probably represent a 
talus slope deposited at the base of south-facing cliffs 
developed in the metavolcanics. There is no exposed paleo 
surface as noted elsewhere since the interface between the 
metavolcanic and the basal sedimentary rocks is nearly 
vertical.

West of Onedee Lake the paleosurface is poorly exposed 
and consists of a thin regolithic unit comprised of red 
disintegrating granitic clasts ir* a coarse arkosic matrix, 
derived directly from the underlying granitic rocks. Above 
this lies a basal conglomerate including both rounded and 
angular granitic cobbles and boulders, rounded deep red 
medium-grained sandstone clasts and a few quartz and mafic 
pebbles in an arkosic matrix.

Except for a few patches isolated within the granitic 
terrain nearly all of the basal sedimentary unit is exposed 
along the margins of the salient features of the Early Pre 
cambrian basement rocks. The distribution of the Huronian 
Supergroup sedimentary rocks is largely confined to two deep 
paleotroughs in the-Duval Lake area and the Robb and Town 
Line Lakes area and to a minor embayment northeast of White 
Bear Lake.

The gowganda Formation: The oldest rocks of the Huronian 
Supergroup belong to the Gowganda Formation of the Cobalt, 
Group. The formation consists of five basic units based on 
lithological similarities. At least three fluvial deposi 
tional cycles have been recognized. The lower units of the 
Gowganda Formation exhibit many facies changes, a distri 
bution pattern and variable thickness governed largely by 
paleotopography, as well as varying styles of deposition 
and sources of clastic material. Thus direct comparisons of 
the same unit in different localities are tenuous. The 
upper units are more consistant in their distribution and 
lithology. The following description points out the basic 
differences within these units according to locality.

(5a) The basal conglomerate unit consists of polymictic 
orthoconglomerate to paraconglomerate, pink sandstone 
and red arkose. On the exposures from Town Line and 
Robb Lakes to the West of Onedee Lake this unit is a 
massive poorly sorted orthoconglomerate to paracon 
glomerate consisting of predominantly angular granitic 
cobbles and boulders. Minor well rounded pebbles of 
quartz and sandstone and granitic cobbles can also be 
found in the arkose to greywacke matrix. East of 
White Bear Lake the polymictic, paraconglomerate .con 
tains rounded granitic boulders and cobbles and a few 
mafic metavolcanic and quartz pebbles in a greywacke 
or dirty siltstone matrix. Lenses and interbeds of 
pink to grey sandstone and greywacke are also part of 
the unit at this locality. To the northeast between 
White Bear and Horseshoe Lake and around Duval Lake 
the polymictic orthoconglomerate to paraconglomerate 
contains well rounded granitic pebbles and cobbles 
and, pebbles of quartz, banded cherty iron formation, 
metavolcanics and metasediments in a siltstone to 
sandstone matrix. The better sorting here may be 
attributed to fluvial reworking.

(5b) A coarsening upward sequence of clastic material 
about 30 m (100 feet) thick south of Town Line Lake 
and west of Onedee Lake overlies the basal conglom 
erate. It consists, at the base, of dark green mud 
stone and argillite with dessication features, grad 
ing upward into interbedded siltstone and sandstone 
and finally into rippled and crossbedded feldspathic 
sandstone and red to purple arkose. The red feld 
spathic sandstone east of Duval Lake overlying the 
Basal Sedimentary Unit may be the only other exposed 
lateral equivalent of this unit.

(5c) Polymictic orthoconglomerate to paraconglomerate 
with coarse-grained red arkose, fine-grained red 
feldspathic sandstone, greywacke, and siltstone com 
prise the uppermost conglomeratic unit. Between Robb 
and Town Line Lakes an excellent exposure shows that 
the massive paraconglomerate consists of large 
boulders and cobbles of all granitic rock-types, as 
well as minor pebbles of quartz, mafic metavolcanics 
and pink sandstone, in a greywacke matrix. A few 
interbeds of granite pebble orthoconglomerate with 
an arkosic matrix show fairly good sorting and graded 
crosshedding. Lenses of pink sandstone, arkose, and 
slumped, dirty siltstone and sandstone, as well as 
greywacke interbeds are quite abundant. Towards 
Onedee Lake the conglomerates are sorted to a greater 
degree and orthoconglomerate beds are interbedded 
with numerous sandstone layers and lenses.

To the east in the area of White Bear, Horseshoe, 
and Duval Lakes definite fluvial cycles are recog 
nized. Although these cycles differ in lithology 
their overall characteristics are the same. These 
characteristics from the base upward are: a scoured 
base, infilled either by massive orthoconglomerate to 
paraconglomerate or by a thick (up to 4.5 m; 15 feet) 
bed of feldspathic sandstone which are interpreted as 
channel fill deposits; a pink medium-grained feld 
spathic sandstone; and finally a laminated siltstone. 
The thickness of these cycles varies according to the 
amount of scouring and channel infilling. An average 
cycle is about 9 m (30 feet) thick.

(5d) A unit of fine- to medium-grained pink feldspathic 
crossbedded sandstone is interbedded with purple and 
red hematitic arkose with occasional conglomeratic 
layers. This unit is exposed in the White Bear, 
Horseshoe and Duval Lakes region and extends further 
east. It is also present but poorly exposed in the 
Robb and Onedee Lakes area where a few outcrops con 
tain small green mudstone chips in a fine-grained pink 
sandstone matrix. This sandstone unit represents 
laterally extensive fluvial deposition.

(5e) The uppermost unit is consistant in lithology and
thickness within the map-area. It consists of roughly 
36 m (120 feet) of massive purple siltstone and thinly 
laminated purple and grey-green siltstone, including 
a 9 m (30 feet) interbed of thinly laminated grey-green 
argillite which is present midway in the siltstone 
unit. Near the top, this unit grades into fine-grained 
purple sandstone, and then into pink to grey sandstone 
and siltstone with gritty lenses and arkosic interbeds. 
The beginning of fine-grained greenish to pink feld 
spathic sandstone, characterized by pale pink feldspar 
grains, marks the base of the transition unit between 
the Gowganda and Lorrain Formations. This unit has 
been arbitrarily described as part of the Lorrain 
Formation but in fact can be considered part of either 
formation.

Tht^ Lorrain Formation: The Lorrain Formation conformably 
overlies the Gowganda Formation as is verified by the grada 
tional contacts from purple siltstone to feldspathic sandstone

Member 6a - Transitional pink to green feldspathic sand 
stone: Within the transition zone, fine-grained ochre 
to green and pink, well crossbedded feldspathic sandstone 
with a clay-rich matrix is interbedded with thin layers 
of green sericitic gritty siltstone and very fine-grained 
clay-rich sandstone.

In this area the member is 9 to 15 m (30 to 50 feet) 
thick while to the south in the Endikai Lake area it 
measures.120 m (400 feet) thick (Siemiatkowska, in press) 
and in the Wakomata Lake area it has a maximum thickness 
of 30 m (100 feet) (Siemiatkowska 1975). In the two 
latter areas due to poor exposures the contact between 
the ^Gowganda and Lorrain Formations was believed to be 
at the top of Member 6a and accordingly this member was 
included in the Gowganda Formation. In the present area 
complete exposure of the transition from the purple silt 
stone to arkosic and gritty siltstone and feldspathic 
sandstone was observed for the first time. The best 
place to draw the contact between the Gowganda and Lorrain 
Formations is at the lithological change at the top of 
the purple siltstone.

The rest of the Lorrain Formation has been subdivided 
into six members which maintain both constant thicknesses 
and most of their lithological identities throughout this 
and adjacent areas. These units are described in order 
from the base upwards.

Member 6b - Purple, red, and green arkosic sandstone: 
The basal coarse-grained pebbly to non-pebbly well cross 
bedded arkose varies in colour from pale green to red and 
purple. Grading is common in the planar crossbed fore- 
sets; bedding cosets may be 30 cm to 1.3 m (li inches to 
4.2 feet) thick. Lenticular interbeds of green sericitic 
silty sandstone up to 10 cm (4 inches) thick are numerous. 
Rounded quartz grains up to l cm in size may occur as 
isolated pebbles or as concentrations in layers of coarser 
material. Feldspar grains up to l cm in size are usually 
quite angular and are found in the coarser arkose beds. 
The same bed may contain fresh to partially altered feld 
spar grains, as well as totally altered clay pseudomorphs 
after feldspar. Near the top of the unit only the clay 
pseudomorphs are present in some interbeds. Both fresh 
and altered feldspar grains are a deep salmon pink colour 
which is in contrast with the pale pink colour of feld 
spar grains in the transition zone. Detrital hematite 
forms numerous black laminae on crossbed foresets, 
especially in beds where fresh feldspar grains are rare 
or absent.

Member 6c - Pink to green hematitic pebbly sandstone: 
This member consists of pink, purple and minor greenish 
buff coloured pebbly clay-rich sandstone. At the base, 
greenish clay-rich coarse-grained sandstone is inter- * 
bedded with green to pink pebbly feldspathic sandstone. 
The feldspar occurs as large (l cm) angular grains in 
the pebbly layers. Overlying this feldspathic sandstone 
is a unit of quartz pebble conglomerate with lenses of 
hematitic and sericitic rich sandstone. Well-rounded 
pebbles of white quartz and minor amounts of jasper and 
black chert, vary from less than l cm to 6 cm (0.4 to
2 inches) and more in diameter, averaging between l and
3 cm (0.4 to 1.1 inches). The middle of this member is 
comprised of buff to pink and orange pebbly sandstone. 
Pebbles are either concentrated in bands l to 15 cm 
(0.4 to 6 inches) thick or can be floating in the coarse- 
grained clay-rich crossbedded sandstone. Detrital hema 
tite concentrations form wispy black laminae along planar 
and trough cro&s'b'ed foresets of the pebbly sandstone as 
well as in the upper, more equigranular medium-grained 
pink to orange sandstone.

Member 6d - Quartz - jasper pebbly to non-pebbly sandstone 
(Puddingstone):The local name of Puddingstone has been 
used to describe the member of coarse-grained sandstone 
and quartz-jasper pebble conglomerate. The basal part 
is dominantly a coarse-grained white sandstone with a 
clay-rich matrix interbedded with minor buff to pink sand 
stone beds. The middle part is rather limited in thickness 
and in jasper pebble content compared with its equivalent 
in adjacent areas to the south. ' It consists of quartz- 
jasper pebble conglomerate (typical Puddingstone). Angu 
lar to rounded pebbles of white quartz, jasper, black and 
pink chert, agate, and banded iron formation are found in 
layers which seldom exceed l m in thickness. The pebble 
content may vary from l or 2 percent to 40 percent. .Even 
ih the layers of heaviest pebble concentration the l to 
5 cm (0.4 to 2 inches) size pebbles are supported by pale 
greenish buff to white sandstone matrix. The top part is 
a coarse-grained buff to pink clay-bearing sandstone. 
Throughout this member, lenticular thin interbeds of green 
clay-rich fine-grained silty sandstone are present with 
their ripples and channel scours filled with the over 
lying conglomeratic sandstone.

Member 6e - White to red hematitic sandstone: This member 
consists of medium- to very fine grained hematitic sand 
stone. It has been used in this and adjacent areas as a 
marker horizon for it is readily distinguishable by its 
fine equigranular and sugary texture. Hematite is con 
centrated in the coarser layers along trough crossbed 
foresets, ripple crosslaminations, and as coatings on 
grains As a result, the sandstone is highly coloured in 
shades of purple, red, pink and orange. Both hematite 
and clay are more abundant in the coarser grained beds 
than in the cleaner better sorted fine-grained pale buff 
to white interbeds. The colour variations are abrupt and 
beds of contrasting colour range from several cm to more 
than l m in thickness. The top of the member contains 
^ cm in size, rounded pebbles of white quartz concentrated 
in layers that mark the transition into the overlying 
member.

Member 6f - Pink to buff pebble sandstone: The pink to 
buff coloured pebbly sandstone is coarse-grained with 
interstitial clay. The clay content decreases towards 
the to,p resulting in a cleaner white sandstone. The 
50 cm- to 1.5 m- (19 inches to 5 feet) thick beds are 
commonly crossbedded with trough and planar foresets that 
often show grading; there are ripple cross-laminations. 
At the base, there is a unit of 6e - type pink hematitic 
sandstone. The rest of this member consists of pebbly 
sandstone in which pebbles occur in bands. These bands 
may be 3 to 30 cm (l to 12 inches) thick but are usually 
lenticular and discontinuous. Numerous such bands are 
only one pebble thick where the*pebbles are deposited 
either in contact with each other or closely spaced along 
sandstone bed foresets. The pebbles are subrounded to 
well-rounded averaging 3 to 5 cm (l.l to 2 inches) in 
diameter. About 90 percent of the pebbles are white 
quartz,with minor jasper, rose quartz and grey and pink 
chert. Throughout minor jasper, rose quartz and grey and 
pink chert. Throughout the member, small isolated or 
floating pebbles occur within the sandstone. Wispy black 
hematite concentrations appear along crossbed foresets 
associated with the pebbly layers.

Member 6g - White massive to pebbly orthoquartzite: The 
top member of the Lorrain Formation is a clean white to 
pale greenish white orthoquartzite. Near the base, a 
few pebbly layers are observed. The pebbles, 2 t'o 5 cm 
(0.7 to 2 inches) in diameter, are rounded white quartz 
with a very minor amount of jasper or pink and grey chert. 
The pebble bands are discontinuous and. very thin, often 
one or two pebbles thick and not in contact with each 
other. Large scale festoon and planar crossbed sets are 
typical of this member and bedding thicknesses are ^om- 
monly greater than l or 2 m (3 or 6 feet). Pebbles are 
not fecund in the upper part of the member.

The extent of the Lorrain Formation outcrop is limited 
to the southern part of the exposed Huronian sedimentary 
sequence which is cut off by a fault at its southern boundary.

Middle Precambrian Mafic Intrusive Rocks (Nipissing): The 
- Huronian sedimentary rocks and the Early Precambrian rocks 
are intruded by dikes of Nipissing-type metagabbro, meta- 
diabase and amphibolite. The dikes form-prominent ridges 
in the area and delineate a dominant fracture pattern. 
The northeast-trending dikes are intruded along known fault 
zones. Minor fault displacements are indicated along parts 
of the northwest-trending dikes. The widths of the dikes 
vary from 30 to 60 m (100 to 200 feet). A fine- to medium- 
grained metagabbroic texture is common to the smaller dikes 
and to the chilled margins of all these Nipissing-type 
intrusions. The central part of the larger dikes is medium- 
to coarse-grained and exhibits metagabbroic and metadiabasic 
textures. There are also fine-grained red, to medium-grained 
grey-pink granophyric phases associated with the coarser 
phases. The Nipissing-type dikes consist mainly of horn 
blende, chlorite, altered plagioclase and commonly fine inter 
stitial sulphide minerals (pyrite, pyrrhotite, and chalco 
pyrite). The plagioclase grains appear to be altered and are 
commonly red to pink in colour but may also be pale green. 
Two types of porphyritic phases exist: one displaying red 
to pink plagioclase phenocrysts 2 or 3 cm across, and another 
type with l or 2 cm-long blades of hornblende. The dikes 
are strongly magnetic throughout the area with a few specific 
localities showing high magnetic attractions (ODM-GSC 1963). 
Most of the metagabbroic fine- to medium-grained dikes can 
not be distinguished from Early Precambrian mafic dikes where 
a crosscutting relationship with the Huronian sedimentary 
rocks is not observed.

Late Precambrian Intrusive Rocks: Three post-Nipissing 
dikes, each with limited exposure have been observed in the 
area. On the shore of Kirkpatrick Lake near Kirk Lake a 
fine-grained diabase dike intrudes the sandstone of the 
Lorrain Formation. Hematitic concentrations occur in bands 
along its irregular chilled margins. Several porphyritic ~ 
phases with green plagioclase phenocrysts l cm across and 
fine-grained felsic phases are noted as spotty occurrences 
within the dike. The same dike apparently continues to the 
western side of the central bay of Kirkpatrick Lake. How 
ever, this part of the intrusion is much more felsic. The 
pink to greyish pink very fine grained dike is only i.5 to 
5 m (5 to 15 feet) wide. Hematitic and pyritic concentra 
tions in a network of anastomosing bands give the weathered 
surface a brown braided pattern in most exposures. Tiny 
laths of feldspar a few millimetres in length are visible 
in contrast with the finer grained groundmass.

Just northwest of Black Lake, a single olivine diabase 
dike cuts the basement granitic rocks. The length of this 
dike is assumed to be in the order of 300 m (1,000 feet) 
and its width is approximately 30 m (100 feet). It con 
sists of medium-grained olivine, pyroxene and laths of 
plagioclase with a rusty brown weathered surface.

STRUCTURAL GEOLOGY: The Early Precambrian metavolcanic, 
migmatitic, and gneissic granitic rocks have a consistantly 
east- to northeast-trending foliation and gneissosity with 
steep dips (in either direction), to vertical orientation. 
Minor, almost horizontal, foliation attitudes occur to the 
south of Kirkpatrick Lake. Local deflections from the 
normal trend are common near fault zones and in areas where 
many Early Precambrian mafic dikes intrude the foliated 
basement rocks. The well layered migmatitic rocks often 
have tight folds and contorted banding over a width of l or 
2 m (3 to 6 feet) or less. A few small scale drag folds 
are present in the layered metavolcanics. Lineations are 
defined by elongated, lath-shaped to acicular hornblende 
crystals in both the granitic and metavolcanics. Slicken- 
sides are commonly developed within the quartz veins occur 
ring near fault zones.

Three sets of faults, which play a major role in the 
map-area, have been recognized. (l) The most important, a 
northeast- to east northeast-trending set of faults includes 
the Onedee-Horsehoe Lakes, Blue Lake, North Blue Lake and 
Dougall Lake Faults. The blue Lake Fault, probably related 
to the Flack Lake Fault system to the south, marks the 
northern boundary of a large up-thrust block of granitic 
basement rocks. Kirkpatrick Lake fills part of the valley 
created by this fault. Juxtaposition of rocks of the upper 
Lorrain Formation and the granitic rocks along this fault 
zone indicates that thin lenses bf Huronian rocks were dis 
placed downward relative to the rest of the Huronian sedi 
mentary rocks to the north. In addition to the large 
vertical movement along the Blue Lake Fault the offset of 
a diabase dike suggests that left lateral displacement of 
approximately 0.4 km (\ mile) also occurred.
(2) A northwest-trending fault set including the Horseshoe 
Lake and West Horseshoe Lake Faults cuts the blocks bounded 
by the aforementioned fault set in an en echelon arrangement. 
No lateral displacement is indicated but vertical movement 
along these faults is apparent from surface geology. This 
latter set appears to be related to the jointing and frac 
ture pattern in the basement rocks along which the Early 
Precambrian mafic dikes and some of the Nipissing-type 
dikes were injected.
(3) A north-trending set of faults indicates limited lateral 
movement and some vertical displacement. The White Bear 
Lake and Kirk Lake Faults belong to this set. Within the 
exposed areas of Early Precambrian rocks are numerous linea 
ments, outlined by valleys, with both northeast and north 
west trends. These features may be older faults as in the 
case of the lineament along Snowbird Lake where the presence 
of quartz veins and cataclastic granitic rocks indicate some 
fault activity.

Two dominant joint sets, steeply dipping to vertical, 
trend northwest and east northeast to northeast. In the 
Early Precambrian granitic rocks the fracture pattern is 
often intense and joint sets are poorly defined. The Early 
Precambrian mafic dikes commonly possess a nearly vertical 
joint set which strikes parallel to the dikes contact. In 
the Huronian sedimentary rocks, especially the sandstones 
and quartzites, the jointing pattern is well defined though 
fracturing is less intense than in the basement rocks. 
Quartz veins and stringers occur along the joint surfaces 
in both Early Precambrian and Huronian sedimentary rocks, 
the greatest concentrations of such veins are along or 
adjacent to fault zones indicating that fault activity served 
as a structural control in the emplacement of late hydro 
thermal quartz.

Deposition of the Huronian Supergroup sedimentary rocks 
took place in at least two troughs the axes of which plunge 
gently to the southeast. The gentle dip of the beds in the 
well crossbedded sandstones probably represent the original 
angle of the slope of deposition. The resulting pattern of 
the dips and lithological contacts gives the appearance of 
two gently southeast-plunging synclines. Approximate paleo 
current directions indicate that the sediments were trans 
ported from the north and northwest. There is little evi 
dence of tectonic folding in the Huronian sedimentary rocks 
except in very limited areas where fault movement and intru 
sion of Nipissing dikes has caused local deformation.

The alteration of the sedimentary rocks ranges from 
diagenesis to low greenschist facies grade of metamorphism 
in comparison to amphibolite facies in the Early Precambrian 
rocks.

ECONOMIC GEOLOGY: Slight radioactivity has been reported 
in the arkosic sandstones of member 6b of the Lorrain For 
mation (Assessment Files Research Office, Ontario Division 
of Mines, Toronto). Sample testing by geiger counter during 
the course of field work showed the same member (6b) to be 
slightly radioactive with concentrations of detrital hema 
tite along the foresets of crossbeds in the feldspar-bearing 
sandstone.

Quartz veins and stringers associated with shear zones, 
faults, and Nipissing-type diabase intrusions are numerous 
in the map-area. These veins quite often contain specularite 
and occasionally calcite, magnetite and/or minor disseminated 
chalcopyrite. A concentration of quartz veins occurs in the 
southwestern part of Sayer Township.

At the western end of Kirkpatrick Lake 1.6 km (l mile) 
northwest of the northern shore, a quartz vein of unspecified 
width was reported by Winston Mines Limited to be traceable 
for 180 m (600 feet) along its strike in the Early Precam 
brian granitic rocks (Assessment Files Research Office, 
Ontario Division of Mines, Toronto). Copper mineralization 
in one section of the vein was apparently exposed in the 
form of chalcopyrite, bornite, copper-bearing pyrite and 
tetrahedrite. Grab samples reportedly contained 4.15 percent 
and 1.30 percent copper. Five diamond drill holes put down 
by Winston Mines Limited revealed no economic potential 
except for one high-grade intersection of gold in the form 
of a nugget in hole number 3 (Assessment Files Research 
Office, Ontario Division of Mines, Toronto). This quartz 
vein and the mineralized showing were not located during 
the mapping project although numerous other specularite- 
bearing quartz veins were observed in the vicinity. These 
veins occur in Early Precambrian metavolcanic, gneissic and 
hybrid granitic rocks and are associated with the Onedee- 
Horseshoe Lake and Blue Lake Faults and with the Nipissing- 
type diabase dikes. The veins range from 3 m (10 feet) 
to 20 m (60 feet) in width and are, in places, exposed 
for an interval of 15 m (50 feet) to 150 m (500 feet) 
along strike, parallel to the main fault zones.

Along the central southern shore of Kirkpatrick Lake 
a silicified shear zone, poorly exposed, occurs as part of 
the Blue Lake Fault zone. It marks the southern part of 
one of the bifurcations of this fault. The silicified zone, 
roughly 90 m (300 feet) wide is comprised of quartz veins 
from 6 to 45 m (20 to 150 feet) wide, occurring in sheared 
Early Precambrian granitic rocks and rocks of the upper 
Lorrain Formation. Specularite is common with bands and 
disseminations of magnetite. The shear zone in this area 
is highly magnetic (ODM-GSC 1963). Quartz stringer sets 
are very numerous along the shear zone margins and in out 
crops on the shores of Kirkpatrick Lake.

On the northern shore of the eastern half of Kirk 
patrick Lake in the vicinity of the North Blue Lake Fault, 
a hematitic quartz vein 0.6 m (2 feet) wide and trending 
northwest can be traced for over 400 m (^ mile) in the 
upper sandstone of the Lorrain Formation. A grab sample 
collected by the authors yielded 0.40 percent Cu, less 
than 5 percent Fe, and traces of Cr, Pb, Ma, Ni and Ti 
(Mineral Research Branch, Ontario Division of Mines, 
Toronto).

At the northeastern tip of a small isolated bay 
adjoining the northeastern end of Kirkpatrick Lake aim 
(3-foot) wide quartz vein, developed along a small fault, 
strikes northeast and may be part of the same vein system 
observed cutting the middle sandstone of the Lorrain 
Formation 2 km (l^ miles) to the northeast. Two grab 
samples, one from each end of this vein system, were 
collected by the authors. Both contained over 10 percent 
iron and only trace amounts of Cu, Cr, Pb, Mo, Ni, Ti, V, 
and Zn. One sample from the eastern end of the vein con 
tained tungsten in the amount of 0.20 percent (Mineral 
Research Branch, Ontario Division of Mines, Toronto).

A grab sample from a specularite-bearing quartz 
stringer set averaging 2 to 5 cm (l to 2 inches) in width 
developed along fractures in a Nipissing-type diabase dike 
exposed on the long point on the northeastern shore of 
Kirkpatrick Lake, yielded no significant economic values 
other than a value over 10 percent iron.

A quartz-carbonate segregation, 1.3 m (l foot) across, 
with minor chalcopyrite occurs in a Nipissing-type dike 
300 m (1,000 feet) east of the eastern shore of the central 
bay of Kirkpatrick Lake. A grab sample taken by the authors 
yielded 0.65 percent Cu, less than 5 percent Ti, and between 
5 and 15 percent iron (Mineral Research Branch, Ontario 
Division of Mines, Toronto).

A 1.6 m (5-foot) wide quartz-calcite vein 0.8 km 
(\ mile) north of the bay at the western end of Kirkpatrick 
Lake occurs in granitic basement rocks. Two grab samples 
taken by the authors yielded 0.01 ounce per ton Au with 
traces of Cu, Cr, and Ag, and traces of Cr, Y, and Mn 
respectively. Both contained less than 5 percent Fe in 
the form of specularite (Mineral Research Branch, Ontario 
Division of Mines, Toronto).

The map, although not published, was incorporated in 
the Compilation Series Map 2108 (Giblin and Leahy, 1967).
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LEGEND1

Sand and gravel alluvium, stream, lake and swamp 
deposits

PLEISTOCENE2

Boulder till, sand, and gravel

UNCONFORMITY

Olivine diabase 
Felsic dike 
Porphyritic dike

MAFIC INTRUSIVE ROCKS (NIPISSING)

7a Metadiabase, metagabbro, amphibolite
7b Granophyre
7c Porphyritic diabase

INTRUSIVE CONTACT

HURONIAN SUPERGROUP 
COBALT GROUP

Lorrain Formation

Unsubdivided
White massive to pebbly orthoquartzite
Pink to buff pebbly sandstone
White to red hematitic sandstone
Quartz-jasper, pebbly to non-pebbly, sandstone

("Puddingstone")
Pink to green hematitic pebbly sandstone 
Purple, red, and green arkosic sandstone 
Fine-grained, pink to green feldspathic sandstone

(Transition Zone)^

Gowganda Formation

5e Purple laminated siltstone to massive sandstone and 
grey-green siltstone

Red arkose to fine-grained pink feldspathic sandstone 
with thin lenses of polymictic conglomerate

Polymictic orthoconglomerate to paraconglomerate 
interbedded with lenses of red arkose, pink sand 
stone, greywacke and laminated siltstone

Red arkose to sandstone interbedded with grey to 
purple laminated siltstone at base

Basal polymictic orthoconglomerate and/or para 
conglomerate interbedded with pink sandstone and 
red arkose

Basal Sedimentary Unit

Regolithic rock consisting of granitic to arkosic 
wash with disintegrating granitic clasts

Basal conglomerate consisting of volcanic clasts
Basal conglomerate consisting of diabasic and granitic 

clasts 6
Basal polymictic conglomerate with granitic and 

sedimentary clasts'
Granitic and/or amphibolitic rocks with siltstone 

and/or sandstone infillings controlled by paleo 
topography

NONCONFORMITY

3 Unsubdivided
3a Diabase^ (porphyritic in part)
3b Amphibolitic diabase
3c Porphyritic diabase

INTRUSIVE' CONTACT 

INTERMEDIATE INTRUSIVE ROCKS

2
2a
2b
2c
2d
2e
2f
2g

Unsubdivided
Hybrid granitic rocks, and dioritic rocks1^
Pink to grey, hornblende-bearing granitic rocks
Xenolithic grey to pink granitic rocks
Grey biotite-bearing granitic rocks
Porphyritic granitic rocks
Pegmatitic granitic rocks
Pink granitic rocks, aplite

INTRUSIVE CONTACT

METAVOLCANICS AND METASEDIMENTS

la 
Ib 
le 
Id 
le

Mafic to intermediate metavolcanics 
Layered mafic to felsic metavolcanic flows 
Layered amphibolites^- 2 
Coarse-grained amphibolite 
Orbicular amphibolite

Silicified zone

11

Legend Notes:
1. This is basically a Field Legend and may be changed as a result 

of subsequent laboratory investigations.

2. The Recent and Pleistocene deposits are not separated on this 
map. They occur in areas not mapped as outcrop.

3. Some of the diabase dikes might be later than the Nipissing 
intrusions.

4. A gradational contact exists between the Gowganda Formation and 
the overlying Lorrain Formation. This unit can be included in 
either Formation.
The basal sedimentary unit is part of an unconformity and grades 
into the overlying unit.
These are very locally derived units and reflect the lithology of 
the underlying rocks.

This unit differs from 5a in that is has transported material 
mixed in with untransported material derived directly from the 
underlying rocks.
Diabasic intrusions in the Early Precambrian (Archean) basement 
are difficult to distinguish and may include dikes of the Nipissing- 
type metagabbro.
These dikes can contain up to 10 percent feldspar phenocrysts in 
contrast to unit 3c where the minimum content of phenocrysts is 
60 percent.

10. These rocks occur only in one belt extending southwest from Robb 
Lake.
The metavolcanics are foliated and injected with granitic material, 
in places primary texture can still be observed.

These rocks are of higher grade of metamorphism than Ib and are 
injected with 30 to 70 percent granitic bands.

GEOLOGICAL AMD MINING SYMBOLS 

Glacial striae 

Esker

Small bedrock outcrop 

Area of bedrock outcrop 

Bedding, horizontal

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

Lineament

Jointing: (inclined, 
vertical)

Bedding, top indicated 
by arrow; (inclined)

Bedding, top (arrow) 
from crossbedding; 
(inclined)

Gneissosity, (inclined, 
vertical)

Lineation with plunge

Geological boundary, 
observed

Geological boundary, 
position interpreted

Foliation; (inclined, 
vertical, dip unknown)

Shearing foliation; 
(inclined, vertical)

Quartz veins and stringers 
developed along joint set 
(inclined, vertical)

Area of unconformity 

Drag folds with plunge 

Drill hole; (inclined) 

Vein. Width in feet 

Magnetic attraction

Au .......... Gold
cp .......... Chalcopyrite
Cu .......... Copper
Fe ........-.. Iron
hem ......... Hematite
mag ......... Magnetite

qc .......... Quartz carbonate vein
qv .......... Quartz vein
qvs ......... Quartz vein stringers
spec ........ Specularite
W ........... Tungsten

LIST OF PROPERTIES

1. Aerosint Exploration Syndicate [1957]
2. Blue Lake Mining Syndicate [1954]
3. Canadian Johns-Manville Company Limited [1968]
4. Winston Mines Deposit
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