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FOREWORD

^

This report describes the results of a detailed 

geological mapping programme in the Lapierre Lake area of 

the Beardmore-Geraldton region of northern Ontario. The 

project represents the last of several surveys and 

investigations carried out in this region since 1985 under a 

five year Canada-Ontario Mineral Development Agreement 

(COMDA), a subsidiary agreement to the Economic and Regional 

Development Agreement (ERDA) signed by the governments of 

Canada and Ontario.

The results of the investigations will hopefully 

stimulate mineral exploration and provide information for 

land use planning. The Lapierre Lake area has good 

potential for gold, silver and base metals mineralization.

V.G. Milne

Director

Ontario Geological Survey





CONTENTS

Abstract.................................................. xv
Introduction .....................................l

Location and Access ...................................l
Physiography .....................................2
Present geological survey ........;.................... 3
History of Mining and Exploration . ..................... 4
Previous Geological Work .............................. 6
Acknowledgments ................... ...................7

General Geology
Introduction .....'. ...............................8
Precambrian 

Archean
Metavolcanic Rocks ............................. 11

Mafic Volcanic Rocks ........................ 12
Mafic Flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Fragmental Rocks . . . . . . . ............. . .... 14
Petrography of the Mafic Volcanic Rocks . . 16 

Intermediate Volcanic Rocks ................. 18
Flows ............... ......................19
Pyroclastic Rocks ........................ 20
Petrography of the Intermediate Volcanic 
Rocks ........................ i . ............23

Felsic Volcanic Rocks ....................... 24
Boundary between the two major Volcanic 
Sequences ...................................25

The Volcanic Environment ................................27
Metasedimentary Rocks

Epiclastic Sedimentary Rocks ................ 28
Chemical Sedimentary Rocks .................. 29

Intrusive Rocks
Metamorphosed Mafic Intrusive Rocks . . . . . . . . . 31
Metamorphosed Intermediate to Felsic 
Subvolcanic Intrusions

Plagioclase-Amphibole Porphyry ........... 34
Plagioclase Porphyry ..................... 36
Quartz-feldspar Porphyry .................. 36

Lamprophyre .................................37
Granitic Rocks ..............................38

Pretectonic Granitic Rocks ............... 39
Syn- to Late Tectonic Granitic Rocks
of the Onaman-Twin Lakes Batholith . . . .... 40

Tonalitic Syntectonic Rocks . . . . . . . . . . . 41
Late Tectonic Granodioritic Rocks . . . . . 42

VII





Mafic to Ultramafic Cumulate Rocks
Associated with the Granitic
Rocks .................................44

Phanerozoic 
Cenozoic

Quaternary
Pleistocene .................................45
Recent ....................................47

Proterozoic
Diabase Dikes ....................................47

Structural Geology ....................................49
Folds . . . . . . ....................... . . . . . . . 52
Faults . . . . . .......................... . . . . . 53

Paint Lake Fault ..................................54
Jellicoe Fault ....................................56
Other Faults .................................... 57

Rock Fabrics ....................................58
Foliation ....................................58
Lineations ....................................59

Jointing ....................................60

Metamorphism ....................................61
Correlation between Geology and Aeromagnetic Data . . . . . . . 66
Geochronology ....................................68

Petrochemistry ....................................70
Volcanic rocks ....................................71

Lower Mafic Sequence ..............................72
Upper Intermediate Sequence ....................... 73
Discussion on the two Volcanic Compositional
Rock Groups ....................................74

Other Rocks ....................................76

Economic Geology ....................................77
Gold . . . . . ........................... . . . . 77
Base Metal Sulphides .................................79
Sand and Gravel Deposits ............................. 80
Suggestions for Mineral Exploration .................. 80

Description of properties ...............................81
Amax Exploration Incorporated ......... . . . .. .. . . . . . . . . 82

Altitude Group ................. ....................83
Atigogama Group ....... .............................84
Lapierre Group ....................................84

Blue Falcon Mines Limited ............................ 85
G. Calverly and Son Limited .......................... 86
Canadian Nickel Company Limited ...................... 87
F. A. Checkley ................................... ..87
Coulson Exploration Incorporated ..................... 89

IX





N. Cox, D. Thorsteinson (estate), M.I. Watson
(Missing Link Occurrence) . . . . . . . . . . . . -. . . . . . . . . . . . . . . . 90
Dome Exploration (Canada) Limited ... . . . .............. 93
C. Enders ....................................95
Final Lake Syndicate .................................96
F. Goodman, D. Goodman, C. Enders, J. Koski .......... 96
Hudson Bay Exploration and Development Company . . . . . . . 97

Group "G" . . . . . . . * . . . . . . . .. ................... 98
Group "H" . . . . . ......................... . . . . . . 98
Group "K" and "L" ......... . . . . . . .. .......... . . . . . . 99

Kidd Resources Limited . . . . . . ... . . . . . . . . . . .. . . . . . . . . . . 101
Leatherberry Syndicate .............................. 101
Monte Carlo Gold Mines Limited ...................... 102
Rudorex Limited (B.I. Nelson) ....................... 103
Seaway Base Metals Limited .......................... 104

References ................................... 106

Appendix ................................... 113

FIGURES

1. Location map for the Lapierre Lake map area . . . . . . . .115
2. Regional geology east of Lake Nipigon ..............116
3. Classification of volcanic frgmental rocks .........117
4. Volcanic lithofacies map ...........................US
5. Schematic representation of the depositional

relationships between the two volcanic sequences ...113
6. Classification of the granitic rocks on a quartz- 

potassium feldspar-plagioclase diagram . . ............120
7. Location of rock samples submitted for chemical

analysis ............................................121
8. Chemical classification of rocks on an alkalies- 

silica diagram .i.........................,..........122
9. Chemical classification of rocks on an AFM diagram

and a Jensen (1976) cation plot .....................123
10. Cr vs Zr and Y vs Zr variation diagram for volcanic

and subvolcanic rocks ...............................124
11. Rock fabric trends in the Lapierre Lake area . .......ir.D
12. Field drawing of a boudinaged metagabbro dike . ......12J
13 . Metamorphic map of the Lapierre Lake area showing

the various metamorphic zones 127
14. Representation of metamorphic mineral assemblages

in the Lapierre Lake area on ACF diagrams    -  --- 
15. Mining properties held in the Lapierre Lake area as

of December 31, 1989 ........-......-----------------1-^
16. Detailed geological map of the Dumas Creek property,

southern Hipel Township ...... . . ...-.....--..-...-...130

Back Pocket:

Map P.3088   Precambrian Geology, Lapierre Lake area

Map P.3089 - Precambrian Geology, Lindsley Township

xi





PHOTOS

1. Pillow structures in a mafic flow showing epidotized
cores; south of Altitude Lake -. *.......-.----------..-.131

2. Pillowed mafic flow showing extreme metamorphic
recrystallization and mineral segregation; Lapierre 
Township . - . .... .... .. .. . -.... . .. ..... . .. - - - . . - - - - - - - - - -131

3. Andesitic flow breccia; Atigogama Lake, Lapierre
Township ...............................................132

4. Polished rock sample showing lapilli-size clasts in a
tuffaceous matrix; Lapierre Township ...................132

5. Andesitic flow breccia showing-unsorted angular
clasts; Lapierre Township ..............................133

6. Flow breccia from Photo 5 showing clast elongation .. . . . 133
7. Close up view of the breccia in Photo 5 showing

amygdaloidal and obsidian rich clasts ..................134
8. Volcanic breccia at the contact between the two

volcanic sequences showing a bimodal clast population; 
Lapierre Township . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .134

9. Polished rock sample of banded iron formation showing 
a magnetite band and fibrous masses of grunerite; 
south of Final Lake . . . . . . . . . . . . . . . . , . . . ................135

10. Strongly deformed pillow structures; southern Lapierre
Township ..............................................135

11. Sheared greenstone showing development of kink bands;
southern Hipel Township ................................136

12. Contact between unsheared and sheared coarse-grained
metagabbro .............................................136

TABLES

1. Table of lithologic units for the Lapierre Lake area••
2. Description of rock samples submitted for chemical

i . l 7Qanalysis • ••••-•...•.•••..•••...••.•..••.•••••••••••.•.••J-jy
3. Major and trace element abundances from the lower

mafic volcanic sequence - - - - - - - - - - - - - - ---------------- -
4. Maj or and trace element abundances from the upper

intermediate volcanic sequence a lamprophyre dike and
a Proterozoic diabase dike ...............•••••..-......143

5. Mining exploration and development data on file with 
the Assessment Files Research Office (AFRO), Ontario 
Geological Survey and the Beardmore-Geraldton Resident 
Geologist's Office, as of December 31, 1939 - - - - - - - - -^--144

6. Gold and silver assay values of selected grab samples
taken in the Lapierre Lake area. . ......................147

Conversion Table . . . . . . . . . . . . . . . . .. . . . . .................148

XIII





ABSTRACT

This report describes the geology, mineralization and 

mineral exploration of the Lapierre Lake area which covers 

an area of 230 km2 east of Lake Nipigon.

The Precambrian bedrock underlying the map area 

consists mainly of metamorphosed volcanic rocks and their 

intrusive equivalents, and granitic rocks forming part of 

the eastern Wabigoon Subprovince within the Archean Superior 

Province of the Canadian Shield.

The metavolcanic rocks are part of a greenstone belt 

composed of mafic and intermediate to felsic volcanic rocks.

The mafic volcanic rocks form a lower sequence of 

massive to pillowed tholeiitic basalt flows in Lapierre and 

southern Hipel townships. A thin horizon of interflow 

banded iron formation in the northern part of the map area 

serves as an excellent stratigraphic marker. Concordant 

units of metagabbro represent synvolcanic sills.

The lower mafic sequence is conformably overlain by an 

upper intermediate to felsic calc-alkalic assemblage which 

broadens to the west. In the map area, this assemblage 

consists of massive, amygdaloidal andesite flow units which 

are intercalated with pyroclastic lapilli tuff. Synvolcanic 

intrusive rocks are represented by a subvolcanic plagioclase

xv





porphyry stock in central Lapierre Township and by 

porphyritic dikes.

The granitic rocks that bound the Archean supracrustal 

assemblage in the northern part of the map area belong to 

the southern margin of the Onaman-Twin Lakes batholith. Two 

main granitic phases of syn- to late tectonic emplacement 

have been recognized in the map area: 1) a massive to 

foliated tonalitic phase north of Lapierre Township, and 2) 

a crosscutting pluton of massive megacrystic granodiorite 

forming a wide lobe underlying much of Hipel Township.

North-trending diabase dikes of Proterozoic age cross 

cut all Archean rock units.

Unconsolidated glacial sediments represented by till 

and glaciofluvial sediments deposited during the last 

glaciation, blanket the peneplained Precambrian shield.

The greenstone assemblage has been deformed by a 

folding event that accompanied granitic plutonism during the 

so called "Kenoran Orogeny". In the map area, the Archean 

supracrustal rock units have been folded into a westerly 

plunging syncline. Strata have steep to vertical dips and 

rocks have acquired a penetrative east to northeasterly 

metamorphic foliation which in most cases is layer parallel. 

Along the southern boundary of the map area, rocks, in 

places, have been strongly deformed by shearing related to 

the Paint Lake fault, a major tectonic structure marking the

xvii





boundary with the Beardmore-Geraldton belt to the south.

The Archean supracrustal rocks in the map area have 

been metamorphosed to greenschist and lower amphibolite 

mineral assemblages with an increase in metamorphic grade 

towards the granitic batholith.

The map area, situated in the eastern part of the 

"Sturgeon River Gold Belt "has been prospected for gold 

since the early 1930's and, later, for base metals. Gold 

mineralization in the region has been found in quartz veins 

filling tension fractures such as at the former Orphan Mine 

in eastern Rickaby Township. In southern Lapierre Township, 

gold is associated with quartz-ankerite vein systems hosted 

by sheared and hydrothermally altered metavolcanic rocks. 

The latter type of mineralization is related to shearing 

along the Paint Lake fault. Minor chalcopyrite and 

molybdenite mineralization has been found in quartz veins. 

Strong electromagnetic conductors associated with 

metavolcanic rocks in southern Lapierre Township and with 

iron formation in the northern part of the map area have 

been found to be caused by iron sulphides.

XIX
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INTRODUCTION

The Lapierre Lake area comprised Lapierre and Hipel 

townships, and an area one half a township in size adjoining 

Lapierre Township to the north. The entire area is 230 km2 

in size. The main focus of this report is to describe the 

geology of the Precambrian bedrock, its mineral deposits, 

and mineral exploration activity. The area is situated in a 

region which has been extensively prospected for gold and is 

part of the so called "Sturgeon River Belt".

This project was the last of a series of mapping 

programmes in the Beardmore-Geraldton-Longlac region 

initiated under the five-year Canada-Ontario 1985 Mineral 

Development Agreement (COMDA). This geological survey 

updates the geological mapping and provides information on 

mineral exploration in the area. The map area is within the 

Tashota-Geraldton geological compilation sheet (Pye et al. 

1966) and the Geraldton sheet of the revised geological 

compilation (Stott, 1984).

LOCATION AND ACCESS

The Lapierre Lake area (Figure 1) lies east of Lake 

Nipigon between the village of Jellicoe and the town of 

Geraldton. The centre of the map area is approximately 220



km northeast of the city of Thunder Bay and 20 km northeast 

of the village of Jellicoe. The map area is accessible from 

Highway 11, the northern route of the Trans-Canada Highway 

via the Kinghorn Road which commences at Highway 118 km east 

of Jellicoe. Lapierre Township is also accessible via 

secondary road 801 which commences at Highway 11 10 km west 

of Jellicoe. Hipel Township is accessible via a road which 

starts on Highway 11 at the Namewaminikan (Sturgeon) River 

bridge in Colter Township. Parts of Hipel Township, which 

is less accessible then Lapierre Township, may be reached by 

light floatplane.

PHYSIOGRAPHY

The area has a gently undulating peneplain topography 

typical of the Precambrian Shield. The relief in the area 

is no more than 75 m (250 feet) with an average elevation of 

350 m (1150 feet) above sea level. Areas underlain by 

granitic rocks and at higher elevation in Hipel Township are 

better drained than areas in Lapierre Township underlain by 

greenstones which are at lower elevation. Drift covered 

terrain is characterized by till and glaciofluvial deposits 

of sand and gravel. Eskers stand out against the otherwise 

almost featureless plain partly covered by swampy and marshy 

ground. Shallow lakes interconnected by meandering creeks



and streams are numerous. The Namewaminikan (Sturgeon) 

River, which flows into Lake Nipigon, -with its tributary 

rivers and streams, form the main drainage system in the 

area.

PRESENT GEOLOGICAL SURVEY

Field work for this project was carried out during the 

summer of 1989. The mapping was done along traverse lines 

that were planned using 1:15 840 (one inch to 1/4 mile) 

aerial photographs taken in 1974 by the Ministry of Natural 

Resources. The aim was to visit most outcrop areas. 

Outcrop mapping was tied to lake shorelines, roads, some 

rivers and streams, as well as to pace and compass lines 

that were run between recognizable land marks. Data 

collected in the field was plotted directly onto a 1:15 840 

base map derived from Forest Resources Inventory maps. The 

geological information recorded on the map face includes 

rock types, structure, mineralization, and features of 

mining exploration activity (trenches, diamond drill holes) 

This information was also entered into a computer data base.

A summary of field work (Kresz 1989) was published in 

December 1989, and an uncoloured preliminary map P.——— of 

the Lapierre Lake area was issued by the Ontario Geological 

Survey in 1991. The mapping of Lindsley Township was added



to the field work, and a separate map was also issued, 

however the geology of this township is not part of this 

report.

B. Lawrence studied the structure of rocks on the Dumas 

Creek property as part of a B.Se. thesis project at the 

University of Toronto.

HISTORY OF MINING AND EXPLORATION

The region east of Lake Nipigon was first prospected for 

iron at the turn of the century (Coleman 1907; Moore 1907; 

Coleman and Moore 1908). Gold was first discovered near 

Beardmore in 1925 and numerous discoveries of gold 

mineralization were made in the mid 1930 f s in the Sturgeon 

River area and at Geraldton. In 1931 T. Johnson found gold 

in a quartz vein just north of Atigogama Lake in eastern 

Rickaby Township on what became the site of the Orphan (Dik- 

Dik) Mine. The mine which operated from 1934 to 1935 

produced 2,460 ounces of gold and 1,558 ounces of silver. 

Recovery of gold through the mill averaged 0.70 ounces/ton 

(Mackasey and Wallace 1978). After the rush of 1934 which 

resulted in several mining operations of various scales to 

the west of the map area (Leitch Mine, Sand River Mine, 

Quebec-Sturgeon River Mine, Brenbar Mine), exploration in 

the area declined sharply. Mining in the "Sturgeon River



Gold Belt" ceased in the early 1940's except for the Leitch 

Mine in Eva Township which continued operations until 1965.

After the second world war, prospecting for gold 

started again on a reduced scale and prospecting for base 

metals also took place following an increased demand for 

metals and developments of geophysical instrumentation. 

Copper-nickel mineralization was found in northwestern 

Elmhirst Township in 1947 and copper-zinc mineralization was 

discovered in Rickaby and Elmhirst Townships in the 1950's. 

Within the map area many geophysical anomalies were tested 

by diamond drilling between the 1950*s and the late 1970's.

Due to the increase of gold prices the region received 

new gold prospecting which lasted throughout the 1980's. 

This renewed exploration activity led to considerable 

staking around past occurrences and prospects, and the re- 

evaluation of some past producing mines. Within the map 

area, an old occurrence was re-investigated by a large scale 

overburden stripping programme in southern Lapierre Township 

and the Orphan (Dik-Dik) Mine area was re-explored. 

Exploration activity in the region slowed down considerably 

in 1989-90 due to the lack of significant discoveries and 

lower gold prices.



PREVIOUS GEOLOGICAL WORK

The earliest geological investigation east of Lake 

Nipigon according to Laird (1937, p.63) was that of Robert 

Bell and Peter McKellar of the Geological Survey of Canada 

in 1869; other early geological reconnaissance expeditions 

were led by W. Mcinnes in 1894; D.B. Downling in 1898; and 

W.A. Parks in 1901. Coleman (1907) and Moore (1907) 

conducted studies on the iron formations in the region. 

Wilson (1910) completed a survey for the Geological Survey 

of Canada in the Lake Nipigon Region.

The first systematic mapping programme in the Sturgeon 

River region was undertaken in 1935 by H.C. Laird and E.L. 

Bruce of the Ontario Department of Mines, who mapped 17 

townships. A comprehensive report on the geology and 

mineral deposits, and a map, were published in 1937 (Bruce 

1937; Laird 1937). Lapierre and Hipel townships were 

included in the survey (Laird 1937). Moorhouse (1939) mapped 

the South Onaman area which included the part of the present 

map area north of Lapierre Township. In more recent years, 

numerous mapping projects at a scale of 1:15840 (l inch to 

1/4 mile) were carried out by the Ontario government survey 

crews. The parts of the region adjoining the present map 

area were covered as follows: Elmhirst and Rickaby townships 

(Mackasey and Wallace 1978) ; Walters and Leduc townships



(Mackasey 1976); Legault and Colter townships (Mackasey et 

al. 1976); Kirby, Fulford and McQuesten townships (Beakhouse 

1989). Mapping of Lapierre and Hipel townships was also 

initiated by Mackasey (1974). Regional Quaternary studies 

were carried out recently by F.J. Kristjansson and L.H. 

Thorleifson (Kristjansson et al. 1988; Thorleifson and 

Kristjansson 1988, 1990). The present map area was also 

included in a regional lake sediment and water geochemical 

survey (Hornbrook et al. 1990).
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GENERAL GEOLOGY

INTRODUCTION

The Lapierre Lake area is situated in the eastern 

Wabigoon Subprovince within the Superior Province of the 

Canadian Shield. Figure 2 shows the position of the map 

area with respect to the regional geology. East of Lake 

Nipigon, the Wabigoon Subprovince is a typical greenstone- 

granite terrane which is lithologically and structurally 

similar to the western part of the Subprovince between 

Savant Lake and Lake of the Woods. Based on lithologic and 

structural characteristics, Blackburn and Johns (1988) have 

informally subdivided the Wabigoon Subprovince east of Lake 

Nipigon into three regional subdivisions. From south to 

north these are: 1) the Beardmore-Geraldton terrane, 2) the 

Tashota-Onaman terrane, and 3) the Marshall-O 1 Sullivan 

terrane. The Paint Lake fault marks the boundary between



the Beardmore-Geraldton terrane and the Tashota-Onaman 

terrane. The Beardmore-Geraldton belt has been re 

interpreted as a tectonically imbricated terrane north of 

the Quetico metasedimentary Subprovince (Williams 1986, 

1987; Devaney and Williams 1989; Percival and Williams 

1989). Because of its lithologic and structural affinity to 

the Quetico Subprovince, the Beardmore-Geraldton belt is 

commonly regarded as a transitional terrane between the two 

subprovinces (Kehlenbeck 1986; Devaney and Williams 1989; 

Blackburn and Johns 1988). The Tashota-Onaman terrane, 

within which the present map area is situated, represents 

the internal part of the Wabigoon Subprovince. Itself has 

been informally subdivided by Blackburn and Johns (1988) 

into two domains each of which is characterized by a major 

felsic volcanic centre surrounded by mafic volcanic rocks. 

Figure 2 shows only the southern domain termed the Elmhirst- 

Castlewood domain in which the map area is included. 

Blackburn and Johns (1988) labelled the intermediate to 

felsic centre as the Elmhirst-Rickaby volcanic centre. The 

metamorphosed supracrustal rocks are bounded by granitic 

batholiths and are intruded by smaller mafic to felsic 

plutons.

The stratigraphic assemblage in the Elmhirst-Castlewood 

domain consists of a lower mafic volcanic sequence composed 

of massive and pillowed tholeiitic flows with an
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intercalated unit of banded iron formation. All these rocks 

were deposited in a subaqueous environment. A calc-alkalic 

sequence making up the Elmhirst-Rickaby volcanic centre is 

composed of flows and pyroclastic deposits. Geological 

information gathered during previous mapping programmes to 

the west of the Lapierre Lake area (Mackasey and Wallace 

1978; Kresz and Zayachivsky 1989) indicates that this 

sequence is compositionally zoned. This zoning is 

characterized by intermediate (andesitic) compositions in 

the lower parts of the sequence, and felsic (dacitic to 

rhyolitic) in the upper part of the stratigraphy in Elmhirst 

and Rickaby townships. The youngest rocks in the 

supracrustal assemblage are probably represented by a unit 

of epiclastic metasediments composed of polymictic 

conglomerate and sandstones in the northern part of the 

Elmhirst-Castlewood domain. The heterolithic conglomerate 

contains clasts representative of underlying volcanic rocks 

as well as granitic clasts which are probably derived from 

the adjacent batholiths (Amukun 1980; Blackburn and Johns 

1988) .

The internal structure of the Elmhirst-Castlewood 

domain is characterized by a tightly folded stratigraphy and 

the development of strong planar and linear fabrics is 

widespread.
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During the Proterozoic, all Archean supracrustal rocks 

have been intruded by north- and northwest-trending diabase 

dikes as well as by thick mafic sills at Lake Nipigon. 

During the Pleistocene, till and glaciofluvial sand and 

gravel were deposited unconformably on the peneplained 

Precambrian basement.

Rock units observed within the map area are listed in 

Table 1.

PRECAMBRIAN 

ARCHEAN

Metavolcanic Rocks

Metavolcanicl rocks make up most of the Archean 

supracrustal assemblage within the map area. Based on 

physical and chemical characteristics, they fall into two 

distinct groups: 1) mafic tholeiitic volcanic rocks, and 2) 

volcanic rocks of intermediate composition with a calc- 

alkalic affinity. Truly felsic rocks are scarce within the 

map area but are abundant in the townships to the west. 

Stratigraphic facing indicators indicate that the volcanic

1 It is understood that all Archean supracrustal rocks 

have been metamorphosed. As a result the prefix "meta" has 

been omitted from the rock descriptions that follow.
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rocks are folded and that the intermediate volcanic rocks 

overlie the mafic ones.

Mafic Volcanic Rocks

Mafic volcanic rocks form the lower part of the Archean 

supracrustal assemblage in the Elmhirst-Castlewood domain. 

Within the map area they consist essentially of flows and 

related fragmental rocks. Abundant pillow structures give 

evidence that the lavas were extruded under water. Chemical 

analyses (Table 3, Figure 9) indicate that the rocks have 

basaltic compositions of tholeiitic affinity. The mafic 

volcanic rocks occupy approximately one third of the map 

area and girdle the Onaman-Twin Lakes batholith. The 

stratigraphic thickness cannot be estimated due to folding, 

shearing, and granitic intrusion. Gabbroic rocks related to 

mafic volcanism that form part of the volcanic sequence are 

described below in the section on intrusive rocks.

Mafic Flows

In the field flows were readily identified by the 

presence of pillow structures (Photo 1). Non-pillowed, fine- 

to medium-grained massive flows commonly exhibit amygdules 

up to several millimetres across. Massive and pillowed,
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generally aphyric, flows make up most of the mafic sequence. 

Fragmental rocks described separately below are present as 

interflow deposits of tuff, pillow breccia or hyaloclastite. 

The limited distribution of interflow material does not 

allow the delineation of individual flows or flow units as 

can be done to a certain extent with the andesitic volcanic 

rocks overlying the mafic sequence (Figure 4). In the 

northern part of the map area a narrow horizon of ironstone 

within the mafic flows produces a noticeable magnetic 

anomaly (OGS 1989a) and provides a reliable stratigraphic 

marker.

Pillow sizes in least deformed rocks are commonly up to 

l metre across but pillow sections over 2 metres in size 

have locally been observed. Generally, they are outlined by 

dark mafic selvages l to 3 cm thick and a lighter coloured 

interior. Very commonly, pillow interiors are strongly 

epidotized. This epidote alteration produces white to 

pistachio green ovoid masses up to several tens of 

centimetres across in the pillow interiors (Photo 1).

Undeformed pillows have normally roughly circular 

outlines or are slightly flattened. Tectonic processes in 

the map area have led to stretching, flattening or both. 

Stretched pillows may show apparently undeformed cross 

sections on one outcrop surface but are strongly elongated
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in an other. Tectonically flattened pillows show cross 

sections with varying degrees of ellipticities. Flattened 

pillows have commonly length to width ratios in the order of 

2:1 to 3:1 (Photo 1) but this ratio increases with higher 

strain (Photo 10).

Pillows are commonly amygdaloidal. In plan section 

amygdules are typically in the order of 5 mm across but 

amygdules up to 2 cm across have been noted in the upper 

part of the lower mafic sequence. Rocks with the highest 

amygdule concentrations and the largest amygdules occur at 

the top of the mafic sequence, near the contact with the 

andesitic sequence. The variation of vesicularity with 

stratigraphic height suggests a progressive shallowing of 

water depth with continued volcanic activity (cf. Jones 

1969).

In relatively undeformed rocks, packing of pillows and 

pillow shapes have been used in determining stratigraphic 

younging directions. In one occurrence, north of Lapierre 

Lake, detached pillows in a layer of mafic tuff have been 

observed.

Fragmental Rocks

Fragmental rocks occur over much smaller areas relative 

to areas underlain by flows. Explosive, mafic volcanic
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activity, therefore, was not widespread. In the field, the 

various fragmental rocks have been described as tuff, 

lapilli tuff, tuff breccia/breccia (see definitions on 

Figure 3), hyaloclastite, pillow breccia, and flow-top 

breccia.

Mafic fragmental volcanic rocks are restricted to a few 

interflow accumulations of tuffaceous material, 

hyaloclastite and pillow breccia which have been recognized 

in the upper parts of the mafic volcanic sequence. Abundant 

hyaloclastite and pillow breccia have been recognized among 

pillowed flows some l km north of Sunnemequat Lake and in 

several outcrops 1.5 km to the southwest of Little Lapierre 

Lake. Hyaloclastite has been identified based on the 

angularity of clasts and the presence of quench textures. 

Southwest of Little Lapierre Lake, fragmental rocks 

described as lapilli tuff, lapillistone, and tuff breccia 

are abundant. In one outcrop, a layering produced by change 

in clast sizes has been observed. The clasts are deformed 

by a strong tectonic flattening and elongation, so that 

features such as angularity and quench textures, which may 

reveal the process by which the rock formed, have largely 

been destroyed. Among the mafic clasts, fragments which 

weather with a lighter colour suggesting a more felsic 

composition do occur, as well as clasts containing abundant 

millimetre size plagioclase phenocrysts. The less mafic
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clasts are similar in composition to the overlying andesitic 

rocks and their associated subvolcanic equivalents found 

nearby. Mafic tuff has been identified among pillowed lavas 

some 2.5 km northwest of Lapierre Lake. There, pillows are 

draped by a fine-grained mafic rock which also contains 

detached pillows. In an exposure to the west on the west 

side of Lapierre Creek, some 800m northeast of that 

occurrence, mafic tuff was recognized from a well preserved 

depositional layering and conspicuous normal grain size 

gradation within individual beds.

Petrography of the Mafic Volcanic Rocks

Mafic volcanic rocks originally composed of calcic 

plagioclase and pyroxene as the principal constituents, are 

characteristically fine grained. During metamorphism, the 

original minerals have been degraded to secondary mineral 

assemblages that were stable under prevailing pressure and 

temperature conditions. Rocks metamorphosed under low 

metamorphic grade typically consist of actinolite, chlorite, 

albite, quartz, epidote, with lesser amounts of sericite, 

carbonates, titanite, and iron oxides. In medium-grade 

rocks which occur closer to the granite batholith, rocks are 

composed chiefly of hornblende, sodic plagioclase and 

quartz. Despite the complete degradation of the essential
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minerals, rocks of low grade have remained fine grained. In 

higher grade rocks (amphibolites), metamorphic 

recrystallization is generally more intense. The growth of 

large metamorphic hornblende crystals has produced feather 

amphibolites or other coarse-grained textures (Photo 2). 

When such textures occur, the origin of the rock - intrusive 

or extrusive - cannot be ascertained in the absence of 

distinctive features, such as pillows. In most cases, rocks 

possess a strong metamorphic foliation imparted by minerals 

such as chlorites, micas and amphiboles. In the absence of 

primary features, rocks may be described as actinolite- 

chlorite schists for low grade rocks or as hornblende 

schists for medium-grade rocks. Hornblende commonly imparts 

a distinct mineral lineation in the rocks.

The mafic volcanic rocks are typically aphyric, but 

concentrations of small plagioclase phenocrysts have been 

noted near the top of the mafic sequence. Thin sections 

reveal that primary plagioclase crystals are completely 

altered to fine-grained albite and clinozoisite 

(saussurite). Small-scale textures and structures have 

largely been destroyed by alteration, recrystallization and 

shearing. Amygdules up to 2 cm across are commonly found in 

flows; these consist most commonly of white quartz and, in 

places, of calcite, chlorite, or epidote. The amygdules 

weather out on the outcrop surface and leave empty cavities.
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Centres of pillows, in places, are epidote rich. 

Intermediate Volcanic Rocks

Volcanic rocks of intermediate composition 

stratigraphically overlie the lower mafic sequence and 

represent the lower stratigraphic part of the calc-alkalic 

assemblage of the Elmhirst-Rickaby volcanic centre (Figure 

2). This assemblage underlies two-thirds of Lapierre 

Township as a crescent-shaped area and is folded into a 

syncline. Flows make up over two thirds of the sequence, 

the rest being underlain mainly by monolithologic fragmental 

rocks representing proximal pyroclastic deposits. The areal 

distribution of the two volcanic facies types are shown on 

Figure 4. Geochemically, the rocks have an andesitic 

composition. In the field they are distinguished from 

metabasalts of the lower mafic sequence by lighter grey 

colour tones. Although this is ideally the case, the 

distinction in the field between rocks of mafic (basaltic) 

and intermediate (basaltic andesite to andesite) 

compositions is not always easy to make. This has led to 

different interpretations from the various mappers who 

worked in the area. As a consequence, rock unit boundaries 

do not match precisely across the Lapierre-Rickaby Township 

line.
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Flows

Flows make up a large portion of the Elmhirst-Rickaby 

volcanic centre within the present map area. Their areal 

extent is shown on Figure 4* They are generally massive and 

structureless but flow breccia is not uncommon. In outcrop, 

massive flows are characterized by their fine-grained, 

uniform texture, and in many places, the presence of 

amygdules. Plagioclase porphyritic flows are common and 

their areal distribution (Figure 4) suggest that they are 

concentrated in the lower part of the calc-alkalic 

stratigraphy. On a freshly broken surface, the rock is 

typically greenish-grey and the weathered surface is light 

grey. Vesicular flows have been observed in a wide range of 

vesicle sizes and content. Rocks mapped as amygdaloidal 

range from those that carry only a few scattered millimetre 

size amygdules to flows containing up to 25 percent 

amygdules from a few millimetres to several centimetres 

across. On a small island in Atigogama Lake, amygdules up 

to 8 cm in size have been noted by the field party. There 

is in most cases a good correlation between vesicle size and 

vesicle abundance. Highly vesiculated flows have commonly a 

scoriaceous texture on the outcrop surface. Small amygdules 

are round or elliptical in cross-section whereas large ones
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have irregular outlines caused by coalescence of vesicles. 

In many places amygdules have been tectonically stretched 

and define a good lineation. Pillow structures have been 

found only in one outcrop area west of the Kinghom Road, 

southeast of Atigogama Lake. In that location, relatively 

undeformed pillows with sections over one metre across were 

observed. The chloritic selvages are between 2 and 5 cm 

thick and the pillow margins contain amygdules of up to 10 

mm in size.

Margins of massive flows were observed only in a few 

places. A sharp contact between a flow with an amygdaloidal 

margin and monolithologic lapillistone was observed in an 

outcrop 2 km northwest of Lapierre Lake. In other places 

flow margins are characterized by a zone of coarse, rubbly 

breccia with clasts that range from a few centimetres to one 

metre in size. Good examples of flow breccia have been 

found on rocky islands in Atigogama Lake (Photo 3).

Pyroclastic Rocks

Pyroclastic rocks occur as mappable units between areas 

underlain by flows (Figure 4). They consist mainly of 

poorly stratified monolithologic lapilli tuff and lesser 

tuff and tuff breccia. Lapilli tuff with clasts up to 

several centimetres across (Photo 4) is the most common
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volcaniclastic rock in the map area. In outcrop, the 

clastic nature may be difficult to recognize when clasts and 

matrix are compositionally similar. In such monolithologic 

rocks, individual clasts may be recognized on the outcrop 

surface owing to slight differential weathering of the 

clasts and ash matrix components producing a lumpy surface. 

On surfaces polished by Pleistocene glaciers, clasts 

generally show a faint outline. In many instances, post 

depositional alteration has led to slight compositional 

changes between clast and matrix components that usually 

results in lighter coloured clasts compared to the 

tuffaceous matrix (Photo 4). Clasts may also be 

distinguished from the ash matrix by variations in 

phenocryst or vesicle abundances. The colour of the rocks 

is similar to that bf the flows suggesting comparable 

compositions. In coarser fragmental rocks clasts up to 10 

cm were found. A small outcrop on the west shore of a lake 

situated 3.5 km due north of Jory Lake shows a spectacular 

breccia whose features are enhanced by differential 

weathering on the outcrop surface. This breccia consists of 

unsorted, very angular clasts which are up to several tens 

of centimetres large, arranged in a chaotic manner (Photo

5). The clasts which are apparently undeformed on the 

outcrop surface possess a strong tectonic stretching (Photo

6). Most clasts are highly vesicular and occur in a brownish
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green pumiceous lapilli tuff. Some lithic clasts from their 

light colour on surface appear to have a more felsic 

composition than others, but in such a highly vesiculated 

rock, colour differences particularly between the clasts and 

the matrix, are probably due to alteration effects. A few 

clasts show an aphanitic rind with a chert like aspect, 

probably representing volcanic glass (Photo 7). The origin 

of the breccia cannot be determined with certainty on such a 

small outcrop surface; the fragmentation may have been 

produced by pyroclastic or autoclastic processes. Primary 

layering at an outcrop scale has not been found except in 

one place near the T-junction of the Kinghorn road in north 

central Lapierre Township, where bedding in a tuffaceous 

rock is apparent from variations in plagioclase phenocrysts 

and clast contents.

The lack of obvious stratification suggests that the 

volcaniclastic material was deposited rapidly as thick 

unsorted pyroclastic flows. Massive tuffaceous rocks may be 

difficult to identify in outcrop. They have been recognized 

based on the presence of sparsely distributed lapilli-size 

clasts and broken plagioclase phenocrysts which may be 

present in relatively high concentrations.

Based on their monolithologic character, their poorly 

stratified nature and their close spatial association with 

extensive flow assemblages, the volcaniclastic rocks
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encountered in the map area represent pyroclastic flows 

rather than epiclastic deposits.

Petrography of the Intermediate Volcanic Rocks

Petrographic characteristics of the intermediate 

volcanic rocks are in many respects very similar to those of 

mafic volcanic rocks. On the weathered outcrop surface, 

intermediate lithologies are generally distinguished from 

the mafic tholeiitic rocks by a lighter colour ranging from 

light grey to medium grey. The unweathered rock is medium 

to dark grey with a greenish hue conferred by the mafic 

minerals. In rocks of low metamorphic grade, textures are 

fine-grained but in rocks of medium grade coarser textures 

are present in many places due to the development of 

hornblende metacrysts (feather amphibolites). Good examples 

of such amphibolites are found just north of Sunnemequat 

Lake. The fine-grained flows and pyroclastic rocks are 

aphyric or plagioclase porphyritic. Porphyritic rocks may 

contain as much as 15 percent phenocrysts up to 5 mm long. 

In aphyric rocks, part of the primary igneous texture that 

is recognizable under the microscope, is preserved through 

relict lath-shaped plagioclase crystals that are fully 

altered to saussurite. Such relicts occur only in the low 

grade rocks.
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Andesitic rocks are distinguished from basaltic 

compositions by higher silica and alkali contents and lower 

calcium and ferromagnesian contents. In the metamorphosed 

rocks these compositional differences will be reflected by 

lesser amphiboles and epidote and higher amounts of albite, 

quartz, and micas. In thin section, fine-grained flow rocks 

from the low grade metamorphic zone in southwestern Lapierre 

Township consist principally of chlorite, albite and quartz 

with up to 10 percent biotite and subordinate amounts of 

actinolite, epidote, white mica, calcite, and titanite. In 

the higher grade rocks that occur closer to the granitic 

batholith, the essential mineralogy typically consists of 

hornblende, sodic plagioclase, biotite and quartz. 

Magnetite is an accessory mineral that typically occurs as 

small anhedral grains throughout the rock but in many places 

also occurs as black octahedral crystals about 1.5 mm 

across. These crystals are of metamorphic origin. The 

pyroclastic rocks have similar mineralogical characteristics 

to the flows. Both flows, their related breccias, and the 

pyroclastic rocks, are in many places amygdaloidal. 

Amygdules have been observed to consist of quartz, calcite, 

and less commonly of ankerite or chlorite. Rocks which have 

been sheared present a penetrative foliation of varying 

intensity and commonly lineations defined by stretched 

primary structures such as clasts or amygdules (Photo 6) or
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by oriented minerals. 

Felsic Volcanic Rocks

Felsic volcanic rocks of dacitic to rhyolitic 

composition have been described in Rickaby and Elmhirst 

townships (Mackasey and Wallace 1978). In these townships, 

they are characterized by very light colours and a siliceous 

aspect. North of Daisy Lake, in Lapierre Township, several
*

outcrops have been observed showing a rock containing up to 

an estimated 15 to 20 percent quartz grains up to 2 mm 

across. On the weathered surface this rock has a sandy 

texture conferred by white feldspar and quartz grains; a 

freshly broken surface is greenish-grey. It is equivocal as 

to whether the rock represents a subvolcanic porphyry 

intrusion or a sandy crystallophyric tuff. Based on surface 

texture, the latter option is more likely and the rock has 

been represented as a tuff on the map face (map —, in back 

pocket).

Boundary between the Two Major Volcanic Sequences

The boundary zone between the two volcanic sequences is 

significant for 1) volcanogenic implications, and 2) 

metallogenic interest as such a contact may represent the
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locus for mineral deposits.

Outcrops along the interpreted contact are scarce. 

However the contact is well exposed in an area some 1.2 km 

southwest of Little Lapierre Lake. There, a volcanic 

breccia is exposed which consists of both mafic and more 

felsic lighter coloured clasts (Photo 8). The mafic clasts 

are basaltic and include distinct pillow fragments as shown 

on Photo 8, whereas the light coloured clasts are probably 

of andesitic composition and are commonly plagioclase- 

phyric. Clasts range in size up to nearly one metre and 

have angular outlines. The breccia form irregular zones on 

surface from one metre to several tens of metres or more in 

size, and occur among pillowed flows in which the pillows 

may be over 2 metres in size and are highly amygdaloidal. 

Mafic hyaloclastite has also been recognized in the 

immediate area. The bimodal clast population of the breccia 

is clearly representative of rocks found in the two volcanic 

seguences that underlie the map area. Some of the 

porphyritic clasts are identical to the feldspar porphyry 

dikes and stock found nearby. At Sunnemequat Lake similar 

volcanic breccias occurring in a highly strained state were 

encountered between pillowed mafic flows and 

stratigraphically overlying andesitic rocks. The clasts up 

to several centimetres long still reveal highly angular 

outlines and show in places compositional differences from
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mafic to intermediate. The presence of volcanic breccia 

with a bimodal clast population marking the contact 

indicates that explosive volcanic activity was associated 

with the onset of calc-alkalic volcanism (Figure 5).

For purposes of mineral exploration, the transition 

between the two volcanic sequences may be important for the 

localization of mineral deposits; this aspect is further 

discussed in the Economic Geology section of this report.

THE VOLCANIC ENVIRONMENT

Many primary volcanic structures have been observed 

that are indicative of the depositional environment of the 

volcanic rocks of the area. Pillow structures found 

throughout the mafic assemblage clearly indicate that the 

entire mafic sequence was deposited in a submarine 

environment. The abundance of amygdaloidal rocks further 

suggest that the lavas were deposited in relatively shallow 

water. In modern pillow basalts, it has been demonstrated 

that there is a clear relationship between water depth and 

vesicle size and that vesicles over l mm in diameter do not 

form below a water depth of 500 m (Moore 1965; Jones 1969). 

Within the map area, pillows contain amygdules in the order 

of several millimetres across suggesting water depth less 

than 500 m. The apparent increase in vesicularity and
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vesicle size toward the top of the mafic sequence also 

suggests a progressive shallowing of the water depth of lava 

emplacement. The scarcity of pillowed flows in the 

intermediate volcanic rocks coupled with the fact that the 

rocks contain gas cavities up to several centimetres across 

lead to suggest that emergent conditions prevailed during 

the early stages of deposition of the calc-alkalic 

succession. At Atigogama Lake, the combination of massive 

andesitic flows, coarse flow breccia, high vesicularity and 

large gas cavities in the flows indicates subaerial 

conditions.

Metasedimentary Rocks

Epiclastic Metasedimentary Rocks

Epiclastic metasedimentary rocks have not been found in 

outcrop within the present map area. However, from the 

geology of the Grenville Lake area (Beakhouse 1989) to the 

east of the present area of investigation, two east-trending 

metasedimentary rock units defined in south eastern Kirby 

Township may extend into Hipel Township.

A metaturbidite unit underlying Hutchison Lake in 

Fulford Township, gradually thins to the west. Its western 

extension cannot be ascertained due to poor bedrock 

exposure, but narrow iron formation horizons associated with
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the turbidites give a linear magnetic anomaly (OGS-GSC 

1988b) which continues into southeastern Hipel Township.

An east trending unit of polymictic conglomerate has 

been mapped at Volcan Lake in southeastern Kirby Township 

(Beakhouse 1989) and along strike in Legault Township 

(Mackasey et al. 1976). It is most probable that this 

conglomerate unit is running parallel and likely straddles 

the Hipel-Colter township line but no outcrop of the 

conglomerate has been observed. Outside the map area, where 

the conglomerate is exposed, it is formed by cobble to 

boulder sized, well rounded clasts from a wide spectrum of 

rocks types including volcanic, porphyritic, and granitic 

rocks as well as iron formation and vein quartz. Coarse 

quartzofeldspathic arenite forms the interclast matrix and 

also is found as intraconglomerate beds. The sedimentary 

facies represented by the conglomerate-arenite association 

possibly originated in a braided river environment (Devaney 

1987; Devaney and Fralick 1985).

Chemical Metasedimentary Rocks

Iron formation horizons occurring in the lower mafic 

volcanic sequence at Crasser and Pontoon lakes in the South 

Onaman area (Moorhouse 1939) can be traced into the present 

map area from aeromagnetic data (OGS-GSC 1988 a,b). Within
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the area, the southeasterly trending magnetic anomaly 

produced by the iron formation is strong between Final and 

Altitudes lakes and diminishes in intensity along strike 

towards Bieber Lake (OGS-GSC 1988 a,b; OGS 1989a). The iron 

formation has been found in two outcrops within the map 

area. One outcrop is situated just beyond southwestern 

Altitude Lake near a bush road which gives access to Final 

Lake. In this exposure several bands of white, ferruginous 

chert are found interlayered with mafic tuff. The cherty 

bands range in thickness from a few millimetres to several 

centimetres and are boudinaged. In thin section they 

consist of fine-grained, equigranular quartz and 5 to 10 

percent anhedral magnetite grains. The sugary texture of 

the chert is due to recrystallization. The magnetite 

content is sufficient to attract a pen magnet. Under the 

microscope the tuffaceous bands consist of strongly 

foliated, crude microbands rich in quartz, biotite, 

hornblende and carbonate. The microbands may represent a 

primary depositional layering of chert and mafic tuff. 

Lapilli size mafic clasts are visible in the tuffaceous 

layers. The tuff-ferruginous chert unit adjoins mafic flow 

rock and gabbro in the same outcrop. The thickness of the 

horizon has not been determined as at the only outcrop 

observed it lies at the outcrop edge. Pyrite grains and 

veinlets parallel to foliation are associated with the tuff-
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chert unit. Another exposure in which iron formation was 

found by the field party is located some 700 m south of 

Final Lake. At this outcrop the ferruginous unit consists 

of millimetre to centimetre thick, dark grey, magnetite-rich 

mesobands which alternate with white grunerite-rich bands up 

to ten centimetres thick (Photo 9). Under the microscope the 

magnetite-rich bands consist of fine-grained anhedral 

magnetite grains, quartz, making up in the order of 25 

percent of the mesoband, and hornblende. The light coloured 

bands are composed chiefly of fibrous grunerite and quartz 

which is probably recrystallized from chert. The outcrop 

surface has a rusty colour due to the presence of fine 

grained sulphides. The magnetic anomaly (OGS 1989a) 

associated with the iron formation indicates that the unit 

persists all the way to Bieber Lake. The intensity of the 

anomaly weakens eastwards. At Bieber Lake rusty hornblende 

schist occurs at the site of the magnetic anomaly.

Intrusive Rocks

Metamorphosed Mafic Intrusive Rocks

Mafic intrusive rocks are generally coarse grained, and 

equigranular. These gabbros consist mainly of amphibole and 

plagioclase and are intrusive into the lower mafic volcanic 

sequence as long concordant bodies. Near Altitude Lake, an
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intrusion which is at the most 100 metres wide has been 

traced over a strike length of 4.5 km.- The shapes and 

proportions of these intrusions suggest that they have been 

intruded as sills. Their spatial restriction to the mafic 

volcanic sequence suggests that they are contemporaneous 

with mafic volcanism. Between Altitude and Final Lakes, 

several small outcrops probably define a mafic body over l 

km wide adjacent to the granitic batholith to the north. 

South of Hipel Lake, a large exposure of coarse-grained 

gabbro probably represents a part of a large mafic mass as 

suggested by the presence of a prominent magnetic anomaly 

(OGS-GSC 1988a,b) bordering the granodiorite pluton in Hipel 

Township.

Macroscopically, the plagioclase shows as cream white 

grains among the amphiboles. In thin section the 

plagioclase consists of as fine-grained recrystallized 

masses of albite, epidote, and quartz. Magnetite, and 

titanite after ilmenite, are accessory phases.

The gabbros from narrow, undifferentiated sills and 

dikes are typically medium-grained and mesocratic. In 

larger sills such as at Altitude Lake and in southern Hipel 

Township, change in grain size, content of mafic minerals, 

colour, and the local presence of phenocrysts indicate that 

the sills are compositionally layered. At Hipel Lake, an 

area of outcrop several hundreds of metres long exhibit
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melanocratic to leucocratic and medium to coarse-grained 

rocks. In one small outcrop south of-Hipel Lake, a quartz- 

bearing, coarse-grained gabbro represents probably a more 

differentiated phase.

Similarly to the metabasalts, the gabbros underwent 

various degrees of recrystallization during prograde 

metamorphism. In rocks of low metamorphic grade, actinolite 

replaces pyroxenes, and calcic plagioclase is completely 

altered to saussurite. Relict mineral outlines are common 

and are most apparent in ophitic textures where altered 

plagioclase occurs in amphibole pseudomorphous after 

pyroxene. In rocks of higher grade (amphibolites), the 

original texture has generally been destroyed but grain size 

may still be representative of that of the unmetamorphosed 

precursor. A metamorphosed and sheared gabbro may be 

indistinguishable from a recrystallized basalt. In southern 

Hipel Township near the Paint Lake fault, where rocks are 

intensely deformed, gabbro and basalts have been transformed 

in many places to fine-grained schists. Thus it was not 

possible to determine with confidence the origin of the 

fine-grained mafic rocks and to evaluate the extent of the 

gabbroic rocks in that area, including the Dumas Creek 

Property in southern Hipel Township (Figure 16).

Ultramafic rocks, defined by a mafic mineral content 

greater than 90 percent, were not encountered in the map
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area. In central Lapierre Township, however, a train of 

very mafic erratic boulders was noted-by the field party. 

These boulders are composed mainly of large green amphibole 

crystals with feathery, fibrous and arborescent habits up to 

several centimetres long . The train was traced back to an 

outcrop of coarse-grained mafic feather amphibolite which 

had previously been reported by Bruce (1936). In thin 

section the rock is composed almost entirely of large 

poikiloblastic hornblende partially altered to iron-rich 

chlorite. The rock may originally have been a pyroxenite. 

Fine-grained mafic dikes have been found crosscutting 

lighter-coloured andesitic volcanic rocks of the calc- 

alkalic sequence. They are typically a few tens of 

centimetres thick and are metamorphosed.

Metamorphosed Intermediate to Felsic Subvolcanic Intrusions 

Plagioclase-Amphibole Porphyry

In central Lapierre Township, a 5 km long, northeast 

trending, tear drop shaped, metamorphosed porphyry intrusion 

occurs at the contact between the two volcanic sequences. 

The porphyry is a dark grey to grey-green massive to 

foliated rock which weathers with a light grey colour. 

Slabbed sections of the rock show between 5 and 25 percent 

white plagioclase phenocrysts with rectangular outlines
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ranging between l and 5 mm in size. The rock also typically 

contains lesser amounts of green amphibole phenocrysts up to 

5 mm long. In thin section, the plagioclase phenocrysts are 

completely saussuritized but in some crystals an oscillatory 

zoning of the primary plagioclase is still apparent through 

changes in the epidote-albite proportions in the saussurite. 

The amphibole crystals are metamorphic and are derived from 

primary pyroxene or hornblende phenocrysts. The phenocrysts 

are in a fine- to medium- grained matrix of albite, quartz, 

biotite, chlorite, epidote, and amphibole. Quartz amygdules 

up to 2 cm across have been found at the eastern contact of 

the porphyry body.

The presence of amygdules suggests that the porphyry 

mass represents either a very shallow intrusion or a 

volcanic dome. Chemical analyses (Table 4) suggest that the 

rocks are of andesitic composition. Because of its 

composition and position within the supracrustal assemblage, 

the plagioclase-amphibole porphyry is probably related to 

the upper intermediate volcanic sequence.

Plagioclase and plagioclase-amphibole porphyry dikes 

have been noted within the volcanic rocks in the vicinity of 

the porphyry stock. These are probably connected with the 

stock.
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Plagioclase Porphyry

Plagioclase porphyry occurs as dikes that cross cut 

volcanic rocks of the upper calc-alkalic sequence. A few 

dikes have also been found at the top of the mafic volcanic 

sequence southwest of Little Lapierre Lake.

In the field plagioclase porphyry dikes are not easily 

distinguished from andesitic flows because their surface 

colour and texture are similar and because contacts between 

the dikes and the volcanic host rock are in most cases 

difficult to find. Several dikes up to a few metres thick 

have been observed on shoreline exposures at Atigogama Lake. 

The rock is grey to greenish grey with plagioclase 

phenocrysts in the order of l to 5 mm across. Judging from 

the colour of the rock, the dikes have probably a chemical 

composition similar to the volcanic host rocks. Similarly 

to the metagabbro intrusions within the mafic sequence, the 

plagioclase porphyry dikes are an integral part of the calc- 

alkalic volcanic assemblage in which they are found.

Quartz-feldspar Porphyry

Three dikes of quartz-feldspar porphyry were found 

within the map area during the course of mapping. In the 

northwestern part of Lapierre Township, a dike of unknown
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dimensions with millimetre size quartz eyes was found within 

the andesitic volcanic rocks. Two outcrops of quartz- 

feldspar porphyry probably defining a single dike were found 

near Final Lake and a narrow dike was found west of Altitude 

Lake. Unlike the metagabbro sills and the plagioclase 

porphyry dikes, the quartz-feldspar porphyry dikes do not 

appear to be associated with a particular suite of rocks. 

The porphyry is characterized by small white feldspar 

phenocrysts and bluish millimetre-size quartz eyes. Due to 

the lack of mafic minerals, the rock is generally light 

coloured and weathers white. The dikes have probably a 

dacitic to rhyolitic composition and may be related to 

felsic volcanism to the west of the map area. North of 

Daisy Lake in southwestern Lapierre Township, quartz phyric 

rocks may have an intrusive origin.

Lamprophyre

A series of parallel lamprophyre dikes oriented in a 

westerly direction were found cross cutting coarse andesitic 

breccia on a small outcrop in Atigogama Lake. The dikes, 

several tens of centimetres wide, appear to merge into a 

wider mass which is submerged by water. On a freshly broken 

surface, the rock has a granular texture and a brownish grey 

colour. The weathered surface has a scoriaceous look owing
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to its pitted aspect. The dikes have a weakly banded 

structure which is parallel to their strike and contain 

sparsely distributed rounded granitic clasts up to 10 cm in 

size. From a petrographic thin section, the rock is 

composed of approximately 30 percent carbonate rhombs l mm 

across which are uniformly distributed, biotite occurring as 

single crystals or forming small clots to 2 mm in size, set 

in a fine-grained albite and chlorite-rich matrix. The 

biotite clots are partially altered to chlorite and small 

epidote grains are visible in the matrix. In hand specimen 

the carbonate rhombs have a yellow-brown colour and weather 

to limonite suggesting a ferroan variety. The rock has a 

metamorphic foliation and in one place in the outcrop an 

undeformed quartz vein crosscuts one of the dikes indicating 

a late Archean intrusion. The high carbonate content is 

attributed to a high CO2 content in the magma.

Granitic Rocks

Granitic rocks underlie approximately one third of the 

map area. They belong to the southern margin of the Onaman- 

Twin Lakes batholith (Figure 2). Except for peripheral 

zones, of the batholith bordering the greenstone assemblages, 

the batholith has never been mapped in detail. To the east 

of the present map area, Beakhouse (1989) recognized three



39

distinct units based on petrographic character and relative 

age. Beakhouse's (1989) megacrystic granodiorite to granite 

phase is continuous westward into the present map area, 

where it underlies a large part of Hipel Township. That 

megacrystic phase crosscuts an earlier tonalitic phase which 

may be equivalent and be correlated with Beakhouse's (1989) 

pre- to syntectonic tonalite to granodiorite in the 

Grenville Lake area. This however can only be confirmed by 

mapping the batholith's interior. According to the presence 

of several distinct granitic phases with clear crosscutting 

relationships, the Onaman-Twin Lakes batholith is a multiple 

intrusive complex that has probably formed over a 

considerable time interval. All granitic units in the map 

area are considered to be syn- to late tectonic. The Kaby 

Lake stock (Mackasey and Wallace 1978) in Rickaby Township 

is probably pre-tectonic.

Pretectonic Granitic Rocks

The Kaby Lake stock intruding the metavolcanic sequence 

just to the west of the present map area is probably a 

pretectonic intrusion because of its metamorphosed state and 

the absence of a thermal aureole in the adjacent 

supracrustal rocks. Mackasey and Wallace (1978) describe 

the stock as a trondhjemite to granodiorite intrusion.
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Samples collected by the author at the Dik-Dik (Orphan) Mine 

situated on the eastern contact with the metavolcanic rocks, 

revealed a massive, medium- to coarse-grained, equigranular 

tonalite. From a visual estimation, the rock contains 

approximately 35% blue quartz, 20* green mafic minerals, and 

45% greenish grey plagioclase. Under the microscope, the 

mafic mineral is biotite altered to iron-rich chlorite. 

Plagioclase is strongly saussuritized. The strong 

alteration of the minerals .suggest that the rock is 

metamorphosed. It is noteworthy that except for locally 

developed shears observed at the Dik-Dik Mine, the rocks are 

unfoliated. This suggests that during tectonism, the Kaby 

Lake stock must have behaved as a passive rigid body.

Syn- to Late Tectonic Granitic Rocks of the Onaman-Twin 

Lakes Batholith

The portion of the batholith underlying the map area is 

represented by two distinct granitic phases: 1) a tonalitic 

suite, and 2) a crosscutting granodiorite to granite suite. 

The two suites are distinguished on a quartz-potassium 

feldspar-plagioclase diagram (Figure 6).
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Tonalitic Syntectonic Rocks

Tonalitic rocks underlie the northern-most part of the 

map area at Altitude Lake. The intrusive contact with the 

metavolcanic rocks is in an east-southeast direction and is 

concordant to the stratigraphic layering of the volcanic 

sequence.

Modal analyses are shown in Figure 6. The suite is 

characterized by its low potassium feldspar content. The 

most abundant rock type is tonalite but quartz diorite and 

diorite have also been noted. In outcrop the rocks are 

medium to coarse grained, massive to foliated and locally 

sheared, grey with shades of light pink. The tonalite 

generally is porphyritic, containing 2-8 mm sized subhedral 

to euhedral plagioclase crystals. Under the microscope, the 

plagioclase crystals in which no zoning has been observed, 

are moderately to strongly sericitized. Biotite, forming 

generally less than 10 percent of the rock is commonly 

altered to iron-rich chlorite. Green hornblende is the 

essential mafic mineral in the dioritic phases. Minor and 

accessory minerals are microcline, epidote, titanite, and 

apatite. In one outcrop northwest of Altitude Lake, a 

coarse grained muscovite-bearing pink granitic rock is 

exposed. This rock also contains millimetre-size garnets 

indicating a peraluminous composition. The relationship of
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this rock to the tonalitic rocks is uncertain, but its 

unaltered state suggests that it is a-younger phase.

The adjacent supracrustal rocks have been subjected to 

amphibolite grade contact metamorphism. The commonly 

foliated nature of the tonalitic rocks suggests that they 

have been emplaced during deformation.

Late Tectonic Granodioritic Rocks

A distinct intrusive phase forming part of the Onaman- 

Twin Lakes batholith, occurs as a wide lobe underlying much 

of Hipel Township and eastern Lapierre Township. The 

western contact of the lobe with the supracrustal rocks is 

north-trending and is nearly at right angle to the contact 

with the tonalitic rocks. That contact nearly coincides 

with the synclinal fold nose in the supracrustal rocks at 

Bieber Lake, indicating a clear cross-cutting relationship 

with the tonalitic phase. The pluton is in conformable 

relationship with the adjacent supracrustal rocks along most 

of the lobe's periphery suggesting that the lobe is 

intrusive into an anticlinal structure.

The rocks are characterized by coarse-grained, up to 5 

cm long, subhedral microcline megacrysts surrounded by 

anhedral, equigranular plagioclase, quartz, and microcline. 

The microcline megacrysts poikilitically enclose numerous
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crystals of plagioclase and lesser quartz and biotite. 

Beakhouse (1989) suggests that the megacrysts are neither 

phenocrysts nor porphyroblasts but rather represent a late 

magmatic coalescence of microcline. Biotite is the most 

common mafic mineral making up to several percent of the 

rock as millimetre size flakes. Hornblende is common in 

some phases which are non-megacrystic and which contain less 

quartz. A detailed description of the megacrystic phase is 

given by Beakhouse (1989). Modal mineral grain counts were 

performed on twenty five samples and the data are shown in 

Figure 6. The modal analyses suggest that the rocks fall in 

the granodiorite-granite-quartz monzonite fields according 

to Streckeisen (1976) subdivision scheme of granitoid rocks. 

Although these compositions prevail throughout this pluton, 

heterogeneous assemblages of various rock types ranging from 

granite to monzonite with banded and swirly structures have 

been observed in several outcrops. Dikes of aplite and 

alkali-feldspar-quartz pegmatite are common. Between Flute 

Lake and Bieber lake, the tonalitic rocks are intruded by an 

irregular shaped body of megacrystic granodiorite as well as 

by numerous related dikes of equigranular, megacrystic, 

aplitic and pegmatitic phases. The rocks in the main lobe 

underlying Hipel Township are essentially massive. Sheared 

megacrystic rocks exposed at the south end of Tigerlilly 

Lake suggest that shearing occurred along the margin of the
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pluton which is mostly unexposed. The rocks that are 

intrusive into the tonalitic phase as -smaller bodies and 

dikes are commonly foliated due to shearing.

Mafic to Ultramafic Cumulate Rocks Associated with the 

Granitic Rocks

A small area of outcrop some 1.8 km north of Luk Lake 

in Hipel Township exposes a peculiar very coarse grained 

mafic to ultramafic rock composed of subhedral black 

hornblende crystals ranging from l to 3 cm in a pale green 

matrix. Under the microscope, the matrix to the large 

hornblende crystals appears as large masses of pyroxene 

which are in optical continuity, suggesting large anhedral 

crystals. These poikilitically enclose plagioclase and 

various accessory minerals. Pyroxene is also poikilitically 

enclosed in the large hornblende crystals and is also 

present as rims around some of the hornblende crystals. 

Based on optical characteristics and x-ray diffraction 

pattern, the pyroxene is augite. Other minerals include 

epidote, accessory titanite and metamict allanite (X-ray and 

SEM-EDS analysis). Texture and mineralogy suggest the rock 

to be a cumulate phase. Such rocks are known to occur in 

many granitic complexes across the Superior Province and 

represent cumulate phases that are genetically associated
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with mantle-derived granitoid rocks (R.H. Sutcliffe, 

geologist, Ontario Geological Survey, -personal 

communication, 1990).

PHANEROZOIC

CENOZOIC

Quaternary

Pleistocene

The map area was glaciated during the Pleistocene. 

During that time, thick continental glaciers covered the 

peneplained Precambrian shield scouring the land surface and 

depositing sediments from the ice. Ice flow indicators from 

glacial striae on rock surfaces and drumlins, indicate that 

the direction of the last ice advance within the map area 

was toward the southwest. Evidence of earlier advances are 

rare (Kristjansson, 1988). The scouring action of the thick 

moving ice sheet created smooth rounded outcrop knobs and 

roches moutonees. Numerous outcrops acquired a polished 

surface from the abrasive action of detritus charged ice 

moving over bedrock. On such surfaces, bedrock structures 

are easily observed.

The nature of the unconsolidated glacial deposits in 

the general region have been studied by Zoltai (1967), 

Gartner (1979), and Kristjansson et al. (1988). Maps by
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Gartner (1979) and Kristjansson (1988) indicate that much of 

the present map area is underlain mainly by till. Areas of 

thin till are represented by bedrock drift complexes whereas 

drumlins identify areas of deeper till deposits such as in 

southeastern Hipel Township (Gartner 1979).

Till deposits are characterized by poorly sorted 

detritus ranging from clay to boulder size fragments. Clast 

and matrix components may be of local or distal origin and 

include metavolcanic, metasedimentary, and plutonic rocks 

derived from the Precambrian bedrock. Limestone fragments 

are derived from the Paleozoic cover of the James Bay 

Lowlands. Three distinct varieties of till have been 

identified in the general Wildgoose Lake - Treptow Lake area 

(Kristjansson et al. 1988).

Glaciofluvial deposits represented by mainly ice 

contact features (esker-kame complexes and stagnant ice 

deposits) and outwash deposits, occur in the southwestern 

half of Lapierre Township and across Hipel Township along 

Dumas and Hipel Lakes (Kristjansson 1988). Eskers 

recognized on aerial photos have been shown on the map face 

(map ———, backpocket). They form sinuous gravelly ridges. 

Glaciofluvial deposits consist of sand, sandy gravel, and 

gravel. Clasts are generally well rounded and the deposits 

are better sorted than morainal (till) deposits.

Glaciolacustrine deposits in the map area are
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represented by thin deposits of fine sand to silt on the 

north side of Atigogama Lake (Kristjansson et al. 1988).

RECENT

Following the retreat of the last ice sheet, glacial 

deposits were locally reworked by water. The development of 

swamps, marshes, and bogs in low lying areas has generated 

organic (peat) deposits forming a veneer over impermeable 

morainal cover. Organic deposits of limited extent are 

found throughout the map area. Organic material (gyttja) 

also has been accumulating on the bottom of most lakes.

PROTEROZOIC

DIABASE DIKES

Three equally spaced, subparallel diabase dikes 

striking between O 0 and 10" have been traced within the map 

area from mapping and geophysical interpolation. These 

vertically dipping, unmetamorphosed dikes cross cut all 

Archean rock units and give a well defined signature on high 

resolution aeromagnetic maps (OGS-GSC 1988a,b; OGS 

1989a,b,c,d). The three dikes are up to a few tens of 

metres in width and are commonly accompanied by narrow 

offshoots. Because diabase is a relatively resistant rot ;
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to glacial erosion, the larger dikes form, in some places, 

outstanding linear topographic ridges-such as north of 

Lapierre Lake.

In outcrop, the weathered surface of diabase is 

generally brown to orange-brown or grey with a greenish 

colour. On a fresh surface the rock is usually dark grey. 

Grain size is a function of the thickness of the dike and 

distance from the contact. Thick dikes have a medium- to 

coarse-grained diabasic texture in the centre with grain 

sizes of up to 5 mm. The texture progressively becomes 

finer grained toward the contact which always has an 

aphanitic chill margin. The diabase is made up essentially 

of lath-shaped calcic plagioclase and augite. Up to 10 

percent magnetite and ilmenite occur as solid anhedral to 

subhedral grains or as skeletal crystals. Other primary 

minerals observed in thin section are brown hornblende 

(pargasite), biotite, quartz, and olivine in some 

undersaturated types. Plagioclase is variably altered to 

saussurite, pyroxene to chlorite, and olivine to serpentine. 

The mineralogy suggest a basaltic composition for the dikes. 

Narrow fractures filled with green epidote are commonly 

observed in the dikes. In one diabase exposure north of 

Delisle Lake, fractures up to 5 mm wide are filled with 

green chlorite.

The similarity in trend and petrography of the three
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dikes in the map area suggest that they are part of the same 

swarm. According to a compilation of'diabase dike swarms in 

the Canadian shield (Fahrig and West 1986), the dikes in the 

map area may belong to the 2.17 Ga Marathon swarm. This 

swarm is not a clearly defined dike set nor is it well 

documented, mainly because of the presence of dikes from 

other swarms in the area such as the 1109 Ma Keweenawan 

dikes (Osmani, in prep.).

STRUCTURAL GEOLOGY

The Archean rocks of the Lapierre Lake area belong to 

the Wabigoon subprovince (Ayres, 1969; Goodwin 1970), a 

major subdivision of the Superior Province of the Canadian 

Shield. The map area lies at the southern edge of a 

supracrustal assemblage referred as the Tashota-Onaman 

terrane. This terrane was informally further subdivided 

into several domains (Blackburn and Johns 1988), each of 

which represents a calc-alcalic volcanic centre 

stratigraphycally overlying a lower, mafic, tholeiitic, 

sequence. The rocks of the map area are part of the 

Elmhirst-Castlewood domain and the calc-alcalic rocks in 

Lapierre Township form the eastern end of the Rickaby 

volcanic centre. The stratigraphic relationships among the 

major rock groups in the region of the map area are shown in
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Figure 2.

The supracrustal assemblages of the Tashota-Onaman 

terrane are intruded by large granitic batholithic complexes 

such as the Onaman-Twin Lakes batholith which bounds the 

Elmhirst-Castlewood domain to the east. Much of Hipel 

Township is underlain by a marginal phase of the Onaman-Twin 

Lakes batholith. The granitic batholiths, generally 

composed of multiple intrusions, external to the greenstone 

belts were intruded during the main tectono-thermal event 

known as the "Kenoran Orogeny". The metamorphic effects of 

these intrusions are manifested by wide thermal aureoles 

which are characterized by amphibolite facies mineral 

assemblages in the intervening greenstone sequences near the 

contact with the granitic rocks (Figure 13). Strong fabrics 

found in both the greenstones and the granitic rocks were 

also generated during the intrusion of the batholith. The 

overall oval shape of the Onaman-Twin Lakes batholith and 

its sharp concordant contacts with the greenstones suggest 

that it was emplaced by diapiric processes (cf. Schwerdtner 

et al. 1978). Resulting deformation in the adjacent 

greenstone terrane is dominated by large scale folds, and 

shearing, principally at lithologic boundaries.

Granitic intrusions internal to the greenstone 

assemblages such as the Kaby Lake stock in Rickaby Township 

are metamorphosed, and therefore are believed to be older
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than the external batholiths. Their tonalitic compositions 

suggest that they may be related to calc-alcalic volcanism. 

Because these pretectonic intrusions behaved as rigid bodies 

during the "Kenora Orogeny", they have not acquired 

penetrative fabrics as in the greenstones or the granitic 

rocks external to the greenstone belts. Deformation is 

evidenced mainly by the development of discrete shear zones 

and brittle fractures.

To the south, the Tashota-Onaman terrane is bounded by 

an Archean terrane known as the Beardmore-Geraldton belt 

characterized by alternating east trending units of mafic 

metavolcanic and metasedimentary rocks. A prominent shear 

zone, known as the Paint Lake fault marks the boundary 

between the two terranes. Strong fabrics and deformational 

structures related to the fault occur in Lapierre and Hipel 

Townships.

The linear structural grain of the Beardmore-Geraldton 

belt is defined by regional shear zones. Structural studies 

(Williams 1987; Williams 1986; Devaney and Williams 1989), 

suggest that the Beardmore Geraldton belt represents a 

steeply dipping, northward younging, fault-bounded sequence 

whose units are tectonically imbricated. Deformation 

characterized by ductile shearing with dextral movement, 

took place in a transpressive regime. The Beardmore 

Geraldton belt, containing rock units that are common to
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both the Wabigoon subprovince and the Quetico subprovince is 

considered to be a transitional crustal segment between the 

two subprevinces (Kehlenbeck 1986).

In Lapierre Township the Archean supracrustal rocks are 

folded into a broad westerly plunging syncline and a west 

plunging anticlinal structure may have developed as the 

result of the emplacement of granitic rocks in Hipel 

Township.

Major faults, and wide ductile shear zones as known in 

the Beardmore Geraldton belt, have not been recognized in 

the map area to the north of the Paint Lake fault. Small 

scale faults can be identified from rock unit offsets and 

may represent transform structures during the folding event 

or may be late. The Jellicoe fault (Mackasey 1976), a 

structure offsetting rock units of the Beardmore-Geraldton 

belt at high angle in Leduc Township, extends into 

southwestern Lapierre Township. Metamorphic fabrics are 

pervasively developed in all Archean rock units.

FOLDS

The metavolcanic assemblage in Lapierre Township has 

been folded into a broad, west plunging synclinal structure 

which has been defined from opposing younging directions 

obtained mainly from pillow shapes in the lower mafic
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volcanic flow sequence. The fold structure may have been 

initiated during the development of the Rickaby volcanic 

centre. It subsequently tightened during widespread 

granitic plutonism leading to north-south compression. The 

fold axis has been defined as a line trending approximately 

at 250o in northern Lapierre Township based on foliations 

that appear to be axial planar in the fold interior (Figure 

11). Within the lower mafic volcanic sequence however, 

schistosities parallel bedding (Figure 11).

The anticline at Lapierre Lake (Figure 11) is inferred 

from south facing pillows in northwestern Legault Township 

(Mackasey et al. 1976), and the geometry of the granodiorite 

pluton in Lapierre and Hipel townships.

Chevron style folds with up to metre length wavelengths 

within hornblende schists on the northern limb of the 

syncline are probably caused by an east-west compression 

that was produced by the intrusion of the megacrystic 

granodiorite pluton in Hipel Township. These chevron 

structures plunge to the southwest at intermediate angles.

FAULTS

Within the Beardmore-Geraldton belt, faults define the 

overall structural grain. They are characterized by shear 

zones or shear systems that parallel the east trending
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volcanic and sedimentary rock units. In some areas such as 

at Geraldton, these faults have produced ductile deformation 

zones of considerable widths (cf. Williams 1987). These 

deformation zones are well defined based on folding of iron 

formation units that are associated with the clastic 

metasediments (cf. MacDonald 1988; Kresz and Zayachivsky 

1991). In other places, the faults define topographic 

lineaments that correspond to lithologic contacts between 

the metasedimentary and metavolcanic rock units. The author 

believes that these topographic lineaments are underlain by 

schist (mylonite) zones. Among the major faults to be 

described in this report are the Paint Lake fault and the 

Jellicoe fault.

PAINT LAKE FAULT

The Paint Lake fault in the eastern part of the 

Beardmore-Geraldton belt marks the northern boundary of that 

belt against the Tashota-Onaman terrane (Figure 2). Its 

surface expression is a well defined topographic lineament. 

It is located at the contact between the northernmost 

metasedimentary unit of the Beardmore-Geraldton belt and 

metavolcanic rocks to the north.

Zones of highly deformed rocks observed in the southern 

part of the map area suggest that the fault is characterized
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by a complex system of shear zones, and that related 

tectonic structures may be found over-a considerable 

distance away from its main linear topographic expression. 

Manifestations of the fault may be observed in some outcrop 

areas in southern Lapierre and Hipel Townships such as at 

the Missing Link gold occurrence where a zone of 

carbonatized schists has been exposed by recent trenching. 

This zone which strikes in a northeasterly direction is at 

least several tens of metres wide where it is exposed. 

Strong alteration and the presence of quartz veins 

mineralized with sulphides and gold, also indicates 

significant hydrothermal activity related to the shearing. 

Deformed pillows in mafic volcanic flows exposed beside the 

Kinghorn road (Photo 10) are good local strain indicators. 

Strongly sheared rocks (Photo 11) were also observed in 

overburden trenches at the Dumas Creek property in southern 

Hipel Township (Figure 12). There, schistosities strike east 

and have steep dips to the south. Lineations defined as 

elongation of mafic mineral clots on cleavage planes plunge 

to the west at intermediate to moderately steep angles. 

Various kinematic indicators such as rotated boudins from 

disrupted quartz veins and small asymmetric folds indicate a 

horizontal dextral shearing component. Structural elements, 

shown on Figure 16, suggest oblique shearing with north side 

up, south side down movement. S-kink bands are commonly
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observed in the schists; their axial planes consistently 

strike in a northwest direction. Few-primary structures 

were observed within the fine-grained schists whose 

precursor rock, basalt flow or gabbro intrusion, cannot be 

ascertained in many outcrops due to the intensity of 

shearing. In one exposure, a gabbro dike displaying a 

textural fining towards its contacts, is boudinaged (Figure 

12). Such structures indicate that significant movement has 

taken place, althouth the total displacement along the fault 

is unknown.

Shearing along the Paint Lake fault probably took place 

intermittently over a considerable length of time during the 

Archean. A narrow, north trending diabase dike traced for 

over 200 m (Figure 16) shows no offset indicating that post 

diabase shearing did not occur.

JELLICOE FAULT

The Jellicoe fault has been defined on the basis of a 

north-northeast trending lineament in Leduc Township 

(Mackasey, 1976) which extends into southwestern Lapierre 

Township. High angle offsets of the east trending rocks 

units along the lineament in Leduc Township indicate a 

sinistral horizontal component of movement. The offset in 

northeastern Leduc Township of a prominent electromagnetic
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conductor associated with graphite and iron sulphides within 

mafic metavolcanic rocks in Lapierre Township (OGS 1989c), 

shows a horizontal displacement of about 1500 metres. 

Williams (1987) states that on the ground there is not much 

evidence for ductile deformation related to the lineament. 

Cross cutting relationships dictate that the fault is later 

than any of the east-trending shear zones within the 

Beardmore-Geraldton belt including the Paint Lake fault. It 

is likely that it has been generated by the same tectonic 

event which produced other faults with left-hand 

displacement in the region such as the Long Lake fault 

(Kresz and Zayachivsky 199la).

OTHER FAULTS

Small scale brittle faults or narrow ductile shear 

zones have been observed in numerous outcrops; these have 

probably been produced in response to folding. Larger 

faults, which undoubtedly exist within the map area and 

would represent mappable structures at the present scale of 

mapping, are difficult to detect under the drift cover. One 

such fault has been interpreted from the disrupted trend of 

rock units in the central part of the feldspar porphyry 

stock northwest of lapierre Lake. Rocks at the eastern 

contact of that stock with an adjacent volcaniclastic unit



58

are sheared.

Some topographic lineaments may also be representative 

of faults or shear zones.

ROCK FABRICS

Almost every Archean rock type has inherited a fabric 

as a result of deformation and metamorphism. Both planar 

and linear fabrics have been systematically recorded in the 

field and are shown in Figure 11. The various fabrics are 

described below.

FOLIATIONS

A schistosity has developed in the volcanic rocks as 

well as in the granitic rocks of the tonalitic suite near 

Altitude Lake. The granitic rocks of the megacrystic 

granodiorite suite in Hipel Township are massive and have 

acquired a strong schistosity only near their contacts as a 

result of shearing.

In the volcanic rock assemblage, a layer parallel 

schistosity has developed in the lower mafic sequence. This 

schistosity whose intensity increases towards the granitic 

plutons of the Onaman-Twin Lakes batholith, is concordant to 

the contacts with the granitic rocks. On the north limb of
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the syncline (Figure 11), schistosities generally dip to the 

south at intermediate to steep angles/ whereas dips are in 

the opposite direction on the other limb. In the upper 

calc-alkalic volcanic sequence, foliations are not as 

strongly developed and are both layer parallel and axial 

planar. Schistosities are generally stronger in the 

fragmental units than in the interior of flow units in which 

the rocks commonly have no fabric.

In the southern part of the map area, strong east 

striking schistosities dip to the south at steep to near 

vertical angles. These intense schistosities have been 

generated as a result of shearing along the Paint Lake 

fault.

LINEATIONS

Lineations have been recorded from 1) oriented minerals 

such as hornblende crystals, on foliation planes, 2) 

tectonically streched pillows, clasts, amygdules, and 

mineral clots, and 3) crenulation and chevron folding in 

schists. Most mineral and elongation lineations found in 

the field are contained within a cleavage plane and deformed 

primary structures are both stretched and flattened in the 

foliation plane. In central Lapierre Township, a strong 

rodding lineation formed by elongation of fragments was
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noted in a volcanic breccia whose clasts appear to be 

undeformed on a horizontal outcrop surface (Photo 6).

Within the map area, most recorded lineations plunge in 

a westerly direction at angles ranging between 40o and 70o. 

In Lapierre Township, the lineations have probably formed as 

a result of slip along the foliation planes during folding, 

whereas in southern Hipel Township, the lineations contained 

in the planes of schistosity of sheared rocks indicate the 

direction of shearing caused by movement related to the 

Paint Lake fault.

Crenulations and chevron folds that formed in 

hornblende schists north of Lapierre Township have well 

defined hinge lines that plunge in a southwesterly direction 

at intermediate angles.

JOINTING

Numerous joints are developed in most rocks. They have 

not been systematically recorded as most of them cannot 

easily be related to a specific tectonic event. In some 

outcrops, north striking, steeply dipping parallel sets of 

joints are obvious features (Photos 5 and 6). These joints 

are also distinguished by a coating of pink albite and green 

epidote. This particular jointing is probably related to 

the intrusion of Proterozoic diabase dikes.
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METAMORPHISM

All Archean rocks in the map area with the exception of 

the granitic rocks of the Onaman-Twin Lakes batholith have 

been metamorphosed. Petrographic observations indicate that 

the Archean supracrustal rocks have been subjected to low 

and medium grade metamorphism (cf. Winkler 1979). 

Recognition of metamorphic mineral assemblages in the field 

and from a petrographic study of thin sections, clearly 

indicate a progressive increase in metamorphic grade towards 

the granitic batholith. Thin section studies have allowed 

to establish three metamorphic zones within the map area: 

1). In the southwestern part of Lapierre Township, rocks 

typically consist of an assemblage of chlorite-actinolite- 

albite-epidote/clinozoisite-quartz; 2). In the central part 

of Lapierre Township, hornblende becomes the common 

amphibole. The other major mineral constituents are albite, 

epidote/clinozoisite, chlorite and quartz. Biotite is 

present in the rocks of intermediate composition; and 3) 

Rocks closest to the granitic batholith are characterized by 

hornblende and plagioclase. These three zones are depicted 

on Figure 13. Each of the metamorphic zones is also 

graphically represented on an ACF diagram in Figure 14. 

Figure 14a represents the basaltic-andesitic precursor which
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constitutes most of the Archean supracrustal assemblage of 

the map area. ACF diagrams in Figures 14 b,c,d also show 

the associated minerals recognized in thin section within a 

particular metamorphic zone.

The Archean supracrustal rocks in the map area consist 

almost exclusively of metabasalts and meta-andesites and 

their intrusive equivalents. None of the primary mineral 

assemblages have been preserved as relicts and the secondary 

assemblages are representative of the pressure-temperature 

conditions that prevailed during peak prograde metamorphism 

except where rocks have been retrograded. Despite complete 

degradation of the primary rock-forming minerals, primary 

textures such as original shapes of plagioclase phenocrysts 

are common in the low grade rocks. In higher grade rocks, 

metamorphic recrystallization is more pronounced and the 

nature of the protolith cannot always be determined in 

individual outcrops. Photo 2 demonstrates an example of an 

originally fine-grained rock which has been recrystallized 

into a coarse-grained rock. The progressive destruction of 

primary textures with proximity to the batholith leads to 

conclude that the lower grade rocks have not been derived 

from the higher grade equivalents by retrograde processes. 

The Archean supracrustal assemblage probably underwent 

regional burial metamorphism of very low to low grade. 

During the tectono-thermal event that affected the Superior
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Province and that is known as the "Kenoran Orogeny", 

temperatures raised throughout the supracrustal sequence 

following the intrusion of granitic batholiths. The 

granitic batholiths are believed to have been the major heat 

source for much of the metamorphism in the Superior Province 

(Ayres 1978). It is not clear whether the low grade rocks 

present in the southeastern part of the map area are 

representative of the regional burial metamorphism or have 

been upgraded by thermal effects due to plutonic activity. 

Relict regional burial metamorphism as reported in the 

Abitibi subprovince (Jolly 1978) has not been recognized in 

northwestern Ontario.

Within the map area, retrograded rocks occur in shear 

zones associated with tectonic processes that took place 

following peak metamorphic conditions. On the Dumas Creek 

Property (Rudorex Limited) in southern Hipel Township rocks 

which underwent shearing as a result of considerable 

movement along the Paint Lake fault have low grade mineral 

assemblages that consist of chlorite, albite, sericite, 

epidote, quartz and carbonate. Unsheared equivalents 

contain hornblende. The effects of retrograde processes are 

particularly noticeable in sheared gabbro. In many places, 

shear zones were also the locus of increased hydrothermal 

activity which led to metasomatic alteration through the 

introduction of substances such as carbonate, silica,
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alkalies, boron, sulphur, as well as base and precious 

metals. On the Missing Link Property north of Jory Lake, 

sheared rocks are strongly carbonatized and are locally 

silicified; quartz-carbonate veins in the altered rocks 

carry sulphides and gold. Hydrothermal metamorphism has 

also been recognized in areas where rocks were not subjected 

to intense shearing. At the northwest corner of Lapierre 

Township, metavolcanic rocks contain in places anomalously 

high amounts of secondary biotite. Up to an estimated 15 

percent of brown biotite crystals l to 3 mm wide were noted 

by the field party in some exposures. Thin sections show 

that the biotites are partly altered to chlorite. South of 

Hipel Lake, pods up to l metre across and veins of 

tourmaline occur within coarse-grained massive gabbro. In 

the hinge region of the syncline in Lapierre Township, rocks 

are commonly strongly recrystallized to coarse grained 

feather amphibolites, probably as a result of increased 

metamorphic fluid pressures near the contact between the 

mafic and intermediate volcanic sequences. These outlined 

zones of alteration are shown on Figure 13.

Metamorphism probably took place in one prograde 

episode during the widespread tectono-thermal event that 

affected the whole of the Superior Province. Tectonic 

deformation that accompanied metamorphism produced the 

development of strong penetrative fabrics. The metamorphic
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zoning (Figure 14) coupled with the increase in metamorphic 

grade toward the granitic batholith indicate that much of 

the metamorphism is caused by contact effects. The absence 

of high pressure minerals in the amphibolite zone 

representing the deepest part of the stratigraphy reflect 

relatively low pressure conditions. The apparently very 

sporadic presence of almandine garnet in hornblende schist 

near Bieber Lake is probably caused by anomalous bulk 

compositions produced by local alkali depletion. The burial 

depths cannot be established in Archean terranes following 

Phanerozoic sequences as guides because it is assumed that 

geothermal gradients in the Archean were higher (Ayres 

1978). Accounting for that factor, a burial depth of less 

than 10 km has been estimated for most greenstone belts in 

the Superior Province as suggested by the low metamorphic 

grades in the centre of the belts and the relatively steep 

temperature gradients at the belt margins (Ayres 1978).

The granitic rocks exposed within the present map area 

are considered to be more or less unmetamorphosed. The 

earlier tonalitic rocks near Altitude Lake have a well 

developed foliation. Near the contact with the metavolcanic 

rocks, the granitic rocks including the later megacrystic 

pluton in Hipel Township, are commonly sheared. The 

tonalitic Kaby Lake stock exposed at the Orphan Mine north 

of Atigogama Lake in Rickaby Township, appears to have been
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metamorphosed. This is indicated by a strong alteration of 

the feldspars and mafic minerals observed in thin section. 

No post-kinematic metamorphic aureoles are present in the 

map area.

Proterozoic diabase dikes cross-cutting the Archean 

rocks are unmetamorphosed.

CORRELATION BETWEEN GEOLOGY AND GEOPHYSICAL DATA

The present map area is included on several government- 

released airborne aeromagnetic maps as follows: ODM-GSC 

1963, Map 2143G, Treptow Lake; ODM-GSC 1974, Map 30,002G, 

Jellicoe Project; ODM-GSC 1965, Map 7102, Longlac. In 1988, 

a wide area extending from Beardmore to Longlac was covered 

by a high resolution airborne magnetic survey. Aeromagnetic 

total field and vertical gradient maps were published at 

scales of 1:50 000 and 1:20 000. Aeromagnetic maps covering 

the map area are C21476G and C41476G, Treptow Lake (OGS-GSC 

1988 a,b) and 21464 and 41464, Treptow Lake (OGS-GSC, 

1988c,d). In 1989, a high resolution helicopter-borne 

aeromagnetic and electromagnetic survey was carried over an 

entire region east of Lake Nipigon encompassing the 

Beardmore-Geraldton Belt and the Tashota-Onaman terrane. 

The present map area is included on maps 81307, 81308, 

81323, 81324, and 81325 at a scale of 1:20 000 (OGS 1989
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a,b,c,d). Electromagnetic data have also been released on 

separate maps at a scale of 1:31 680 (-map numbers are the 

same) .

The various geological units are much better defined on 

the 1988 and 1989 aeromagnetic maps than on the previous 

geophysical series. The colour-coded aeromagnetic maps 

C21476C and C41476G (OGS-GSC 1988 a,b) are a definite asset 

as an aid for geological interpretation. The vertical 

gradient aeromagnetic map (OGS-GSC 1988b) expresses magnetic 

intensity differences between lithologic units which enables 

to recognize geological contacts in areas of poor bedrock 

exposure. The east-trending magnetic features in Kirby 

Township (OGS-GSC 1988b) that characterize east-trending 

lithologic units mapped in the Grenville Lake area 

(Beakhouse 1989), allow to extrapolate these units into 

Hipel Township where a thick moraine blankets bedrock. The 

various aeromagnetic maps give a good definition of the 

contacts of the granitoid rocks. The stratigraphic contact 

between the mafic and the intermediate volcanic sequences is 

also apparent on the vertical gradient aeromagnetic map 

(OGS-GSC 1988b). The iron formation horizon in the northern 

part of the map area gives a strong magnetic expression and 

is also a strong electromagnetic conductor, probably because 

of sulphide replacement of magnetite. Diabase dikes produce 

north-trending magnetic lineaments. In southern Lapierre
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Township, an east-trending magnetic anomaly coincides with a 

strong electromagnetic conductor (OGS-1989c). Diamond 

drilling by various companies suggests the anomaly is 

produced by iron sulphides and graphitic horizons within 

mafic metavolcanic rocks.

GEOCHRONOLOGY

Relative timing of the various geological processes can 

be established from stratigraphic younging, crosscutting 

relationships, and metamorphism. These criteria have 

allowed to deduce a sequence of events for the map area as 

follows: 1) mafic volcanism, 2) formation of the Elmhirst- 

Rickaby volcanic centre, 3) deformation, metamorphism, and 

granitic plutonism, and 4) emplacement of diabase dikes 

during the Proterozoic. Little is known on the timing of 

any of these events and consequently on the time intervals 

between events because of a lack of high precision isotopic 

age data for the eastern Wabigoon Subprovince. A zircon U- 

Pb age from a porphyritic rhyolite flow in the lower part of 

the Archean supracrustal stratigraphy at Onaman Lake 

(Figure 2) yielded an age of 2769+6/-S Ma (Anglin et al. 

1988). This age is somewhat comparable with the older ages 

obtained on volcanic rocks in the western Wabigoon 

Subprovince between Savant Lake and Lake of the Woods (Davis
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et al. 1988; Easton 1988). From a compilation of recent 

high precision isotopic data (Easton 1988), volcanism in the 

western Wabigoon Subprovince is bracketed by the ages of 

2775 Ma and 2695 Ma. Because of the similar lithologic and 

structural nature of the eastern Wabigoon Subprovince, it is 

reasonable to assume that the Archean rocks within the 

present map area have been emplaced over a similar time 

interval. An age of 2692 Ma obtained on a granodiorite from 

the Croll Lake stock in Oakes Township, east of Geraldton 

(F. Corfu, geochronologist, Royal Ontario Museum, personal 

communication, 1990) gives a minimum age for the Beardmore- 

Geraldton terrane. This age also puts an upper limit for 

volcanism in the southern Tashota-Onaman terrane if one 

assumes that the Croll Lake Stock is contemporaneous to the 

marginal phases of the Onaman-Twin Lakes batholith. A 

porphyritic intrusion near Geraldton (Figure 2) has also 

been dated at 2691+3/-2 Ma (Anglin et al. 1988), a date 

which is strikingly similar to that of the granodiorite 

phase in Oakes Township.

No absolute ages were available at time of writing for 

diabase dikes in the region of the map area. However on the 

basis of trend and petrographic characteristics, several 

distinct types of dikes have been encountered in the course 

of mapping in the Beardmore-Longlac region (Kresz and 

Zayachivsky 1989; 1991a,b). The most common diabase type
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east of the map area is a porphyritic variety which, based 

on petrographic similarities and dike -orientations to the 

northwest, may be related to the Matachewan-Hearst swarm. A 

recent age of 2454 Ma has been obtained on a dike belonging 

to that particular swarm (Heaman 1988). Within the map 

area, the diabase dikes belong to a north trending set which 

according to Fahrig and West's (1986) compilation of dike 

swarms in the Canadian Shield, may belong to the Marathon 

swarm dated at 2.17 Ga on the basis of paleomagnetic 

studies. This dike swarm is poorly documented (Osmani, in 

press) and may include other dikes such as Keweenawan dikes 

which are related to the Lake Nipigon sills dated at 1109 Ma 

(Davis and Sutcliffe 1985).

PETROCHEMISTRY

During the mapping programme, a total of 26 rock 

samples were collected and submitted to the Geoscience 

Laboratories of the Ontario Geological Survey for analysis 

of the major and selected trace elements. The main purpose 

behind the sampling was to distinguish on a chemical basis 

between the two major volcanic sequences present within the 

map area. To that end, 24 of the 26 samples were taken from 

metavolcanic or subvolcanic rock material; the other two 

samples were taken from a mafic dike crosscutting
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metavolcanic rocks at Atigogama Lake, and from a Proterozoic 

diabase dike respectively. For the volcanic rocks, uniform 

flow material of fine-grained aphyric texture, free of 

amygdules, obvious hydrothermal alteration, and secondary 

fracture-related mineralization was sought.

Sample locations are shown in Figure 7. Specimen 

descriptions are given in Table 2, and the analytical 

results are represented in Tables 3 and 4. The analytical 

methods and various statistical parameters are given in 

Appendix l.

VOLCANIC ROCKS

Based on major element compositions, the volcanic rocks 

and their subvolcanic equivalents fall into two suites 

distinguished on the diagrams shown in Figure 9. An 

alkalies versus silica plot (Figure 8) indicates that all 

volcanic rocks sampled are subalkalic. The linear 

arrangement of data points in the diagram shows that primary 

alkali content varies proportionally to silica content. 

Samples lJ and 21 fall outside the trend defined by the main 

cluster of data points suggesting secondary alkali 

enrichment or silica depletion. The volatile-free silica 

content of all rocks analyzed ranges between 48.5 and 62 

weight percent which indicates that all flows and fine-
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grained intrusive equivalents within the map area fall in 

the range of basaltic to andesitic compositions. Basaltic 

compositions (48-52% SiO2) predominate in the lower mafic 

sequence whereas andesitic compositions (56-62% SiO2) 

characterize the upper volcanic sequence. Felsic volcanic 

rocks (dacite to rhyolite) which have greater than 65% SiO2 

were not identified from geochemical sampling, but they are 

known to make up much of the volcanic assemblage in Rickaby 

and Elmhirst townships (Mackasey and Wallace 1978) west of 

the present area.

LOWER MAFIC SEQUENCE

Ten rock samples (1A to 1J, Table 3) from flow material 

of the lower mafic sequence as defined from field criteria, 

were analysed. All samples except sample ID have basaltic 

compositions according to their silica content. Normative 

compositions indicate that samples 1G, li, and lJ are 

undersaturated with respect to silica, sample IF is 

marginally quartz normative, while the other samples are 

oversaturated. On the AFM diagram, Figure 9a, the data 

points define a trend of tholeiitic iron enrichment. It is 

worth noting that the most evolved rocks along that trend, 

characterized by higher total iron and lower MgO (< 6%) 

contents, occur in the southern part of the map area whereas
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the least differentiated types, with higher MgO contents ^ 

6%), occur in the northern part. Despite the limited number 

of data, it may be suggested that the rocks became more 

evolved up stratigraphy. Based on their volatile-free 

silica content, the rocks are andesites except for sample 

21.

UPPER INTERMEDIATE SEQUENCE

A total of 14 samples (2A to 2N, Table 4) were 

collected from flow and subvolcanic material within the 

upper intermediate sequence as defined from criteria used in 

the field. Samples 2C and 2D represent porphyritic phases 

of a subvolcanic intrusion in central Lapierre Township. 

Sample 2J is from a subvolcanic feldspar porphyry dike 

cross-cutting massive andesitic flows at Atigogama lake. 

The other 11 samples represent fine-grained massive flows.

Based on their silica content, the rocks are andesites 

except for sample 21 which has a composition typical of 

rocks from the lower tholeiitic sequence. Rocks from the 

upper sequence are distinguished by higher SiO2 and alkali 

contents and lower MgO, total iron, and CaO relative to the 

lower mafic sequence. On the AFM and a cation plot (Figure 

9a,b), the data points fall in the field of calc-alkalic 

rocks and define a trend of iron depletion and alkali
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enrichment. Similarly to the lower tholeiitic sequence, the 

more evolved rocks tend to occur in the higher parts of the 

stratigraphy whereas the least differentiated types occur in 

the lower part.

The chemical compositions of the subvolcanic intrusive 

rocks (samples 2C, 2D, and 2J) are similar to those of the 

flows. That further suggests, in addition to field 

relationships, that these intrusive rocks were emplaced 

during volcanism.

DISCUSSION ON THE TWO VOLCANIC COMPOSITIONAL ROCK GROUPS

The geochemical data confirms field criteria (colour 

index and primary structures of the rocks) used in 

distinguishing between the two volcanic assemblages: a lower 

mafic tholeiitic (basaltic) sequence and an overlying 

intermediate calc-alkalic (andesitic) succession. 

Difficulties in classifying rocks into either compositional 

group near the boundary as it is represented on the map face 

suggest a gradual change of compositions from mafic to more 

felsic. The composition of samples taken near the boundary 

between the two sequences (Sample ID and 21 do not 

correspond to the compositional groups as defined in the 

field) confirm that the boundary cannot be established 

unequivocally. A dashed line in Figure 7 represents a
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reinterpreted position of the boundary from chemical 

considerations. At the nose of the synclinal structure, the 

boundary has been shifted as to include those rocks mapped 

as "plagioclase-phyric mafic volcanic rocks" which probably 

have a calc-alkalic affinity. In that area, the transition 

between the two compositional types is manifested by the 

presence of volcanic breccias showing two compositional 

clast types, an increased abundance of hyaloclastite and 

plagioclase phenocrysts.

The two volcanic groups can clearly be distinguished on 

the basis of their major element contents. Some of the 

trace elements also show differences in abundances between 

the two sequences: Co, Cr, Cu, Ni, Se, V, and Y tend to be 

less abundant in the upper sequence relative to the 

tholeiitic lower sequence, whereas Rb, Sr, and Zr have 

increased abundances compared with the lower tholeiites. Ba 

and Nb, taking into account their precision envelope, are 

not very good discriminant elements. Be, Mo, and Th were 

included in the analytical package, however their 

concentrations are below each of these element's detection 

limit. Consequently they were not tabulated in Tables 3 and 

4.

The concentrations of Cr, Y, and Zr were represented on 

variation diagrams (Figure 10) in which Cr and Y were 

plotted against Zr. Both diagrams show distinct clusters of
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data points distinguishing each compositional clan. They 

also suggest that the two magma types may have evolved from 

two different compositional parents.

OTHER ROCKS

One sample from a peculiar mafic dike cross cutting 

andesitic volcanic rocks at Atigogama Lake was taken for 

whole rock analysis (Sample 3A). In the field, the rock was 

mapped as a lamprophyre based on its weathered aspect on 

surface, its ribboned structure, the content of granitic 

clasts, and its mineralogy characterized by high biotite and 

very high ferroan carbonate content. Chemically, the rock 

has a basaltic affinity except for its high CO2 content 

which is probably of magmatic origin. The rock is 

distinguished by a relatively high Cr content of 540 ppm.

One sample from a fine-to-medium grained Proterozoic 

diabase dike was taken in northwestern Lapierre Township 

(Sample 4A). It has a typical composition of a tholeiitic 

basalt and is slightly quartz normative. The composition is 

similar to that of other dikes in the region.
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ECONOMIC GEOLOGY

The map area has been explored for both gold and base 

metals. Widespread exploration for gold in the "Sturgeon 

River Gold Belt" spanning from Beardmore to Jellicoe, began 

in the early 1930's. The search for base metals did not 

take place until the late 1940's, and little documentation 

is available on the early exploration ventures in the 

region. In the last twenty years however, exploration 

activities have been better recorded because of well 

organized resident geologist programmes and submission of 

exploration data for assessment credit. A compilation of 

reports on mining exploration surveys which had been 

submitted for assessment credit as of December 31st, 1989, 

is given in Table 5.

No mining operation has taken place within the confines 

of the map area and significant mineral showings are few. 

Sand and gravel deposits are of limited extent and their 

potential is limited to local road construction.

GOLD

The earliest reported gold discovery in the region was 

made by Burrows in 1916 (Burrows 1917). Since then, 

numerous discoveries of gold mineralization have been made
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and gold became the principal mineral commodity sought in 

the area. It occurs most commonly in -quartz veins within 

the Archean supracrustal rocks but it also has been found 

associated with sulphide mineralization in shear zones 

(Kresz and Zayachivsky 1989; Mackasey and Wallace 1978). 

Within the Beardmore-Geraldton belt, gold mineralization is 

commonly spatially associated with deformation zones 

(MacDonald 1988; Mason and White 1986) whereas to the north 

of Paint Lake, the relationship between gold mineralization 

and shear zones is not well established.

Within the map area, gold occurrences are scarce. In 

1931, gold was found in a quartz vein in Rickaby Township 

beside the township line with Lapierre Township. The vein 

later became the site of the Orphan (Dik-Dik) Mine which 

produced 2,460 ounces of gold and 1,558 ounces of silver in 

1934-35. The single vein is emplaced at the contact between 

the granitic Kaby Lake stock and metavolcanic rocks. North 

of Jory Lake in southern Lapierre Township, auriferous 

quartz-ankerite veins occur within sheared and carbonatized 

mafic metavolcanic rocks on the "Missing Link" property. 

Grab samples taken by the field party returned up to 9410 

ppb gold (Table 6). The shearing is probably related to the 

Paint Lake fault, a major tectonic structure marking the 

boundary between the Tashota-Onaman terrane and the 

Beardmore-Geraldton belt. Some 2 km to the northwest, a
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sample from a quartz vein containing specks of chalcopyrite 

returned 470 ppb gold (Table 6). Elsewhere within the map 

area, sampling of mineralized rocks and vein material by the 

field party failed to return significant gold anomalies.

Silver is found combined with native gold and was 

recovered as a byproduct in most gold mining operations 

throughout the region. Production figures from the Orphan 

(Dik-Dik) Mine, as mentioned above, indicate that the silver 

to gold ratio was very high at that particular deposit. 

Base metal sulphides are also found in some quantities in 

auriferous gold veins, however the concentration of metals 

(copper, zinc, lead) is generally too low for recovery.

BASE METAL SULPHIDES

Base metal sulphides are found in several places within 

the intermediate to felsic volcanic rocks in Rickaby and 

Elmhirst townships (Mackasey and Wallace 1978). Within the 

map area, chalcopyrite is found in small quantities within 

some quartz veins. Companies which drilled the strong 

electromagnetic conductors in southern Lapierre Township 

reported minor chalcopyrite associated with pyrrhotite and 

pyrite. Molybdenite occurs in a quartz vein at the contact 

between granitic rocks of the Onaman-Twin Lakes batholith 

and metagabbro west of Altitude Lake.
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Sand and Gravel Deposits

Deposits of sand and gravel occur throughout the map 

area. These are suitable for road building.

Coarse, poorly sorted gravel is found in kame-esker 

complexes. Deposits of fine sand are found east of 

Atigogama Lake, south east of Final Lake and in southern 

Hipel Township west of Dumas Creek.

Numerous sand and gravel pits are exposed along the 

existing local roads.

Suggestions for Mineral Exploration

Excellent road access to the map area from Highway 11 

and nearby communities with a good infrastructure in place 

allow for relatively low exploration costs. The nearby 

Trans-Canada Highway, a major railway line, energy sources 

(electricity, natural gas), and towns are also beneficial 

factors for rapid development of any economic mineral 

deposit in the area.

Areas underlain by the Paint Lake fault are good 

targets for gold exploration. A compilation of gold 

mineralization in the southern part of the Tashota-Onaman 

terrane suggests that gold tends to occur in high grade-low
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tonnage vein deposits such as the Crooked Green Creek and 

Greenoaks gold mines in Pifher Township and the Orphan (Dik- 

Dik) Mine in Rickaby Township. According to that model, the 

map area offers good potential for that type of deposit.

The contact zone between the lower mafic volcanic 

sequence and the overlying calc-alkalic assemblage may 

represent a hiatus in volcanism during which exhalative 

sedimentation including sulphides may have formed. No 

sediments were recognized by the field party, however much 

of the contact between the two volcanic sequences is 

obscured by glacial drift. The only chemical sediments 

occurring within volcanic rocks are represented by a unit of 

banded iron formation in the lower mafic volcanic sequence.

DESCRIPTION OF PROPERTIES

Property descriptions are listed alphabetically under 

the names of individuals or companies who held title to 

properties on which exploration work was carried out. 

Details of the history of the properties are taken mainly 

from company records filed with the Assessment Files 

Research Office at the Ontario Geological Survey in Toronto, 

and the Resident Geologist Files in Thunder Bay current to 

December 31, 1989. Information has also been taken from 

previous government reports and from verbal communications.
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A year in square brackets in a heading, indicates the last 

year during which exploration work was performed by a 

particular company on the property.

Table 5 lists the various properties for which 

information on exploration work is available in the 

assessment files.

Figure 15 shows the areal extent of properties held on 

December 31, 1989.

AMAX EXPLORATION INCORPORATED [1973]

In 1972, Amax Exploration Incorporated secured seven 

claim groups north of Jellicoe following an airborne 

magnetic and electromagnetic survey. Three of these claim 

groups were staked within the present map area and have been 

designated by the company as the Atigogama group, the 

Altitude group, and the Lapierre group. After staking, the 

exploration programme on all claim groups consisted of 

linecutting, magnetic and electromagnetic surveying, 

geological mapping, and soil sampling for geochemical 

analyses. A few diamond drill targets were outlined.
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ALTITUDE GROUP

The group consisted of six contiguous unsurveyed mining 

claims west of Altitude Lake (see Figure 15, property No 1). 

Two diamond drill holes totalling 750 feet (228.6m) were put 

down on geophysical targets characterized by high magnetic 

anomalies with overlapping short electromagnetic anomalies. 

Drilling results indicated that the anomalies were caused by 

magnetite-bearing iron formation and sulphide-rich zones 

containing pyrrhotite, pyrite and traces of chalcopyrite. 

One hole intersected also 38.5 feet (11.7m) of graphite and 

sulphide (pyrrhotite, pyrite, traces of chalcopyrite) rich 

rock.

The bedrock underlying the claim block consists of 

mafic volcanic rocks and related gabbro intrusions 

metamorphosed to hornblende schists. Diamond drilling by 

the company has intersected two separate units of iron 

formation which are responsible for the magnetic high in the 

area. The Archean rocks are crosscut by north striking 

diabase dikes.

In the course of their ground exploration, the company 

reported finding two former diamond drilling sites. No 

information on this previous work was found in the 

assessment files.
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ATIGOGAMA GROUP

The group consisted of four contiguous unsurveyed 

mining claims on the east side of a small lake about halfway 

between Atigogama Lake and Sunnemequat Lake. Virtually no 

outcrop was found on the property, however extrapolation 

from nearby outcrop areas indicate that the underlying 

bedrock consists mainly of metamorphosed andesitic flows. 

Results from the ground surveys did not encourage further 

work. On December 31, 1989, the former property was held by 

Blue Falcon Mines Limited and the Leatherberry Syndicate.

LAPIERRE GROUP

The group consisted of fifteen contiguous unsurveyed 

mining claims in southwestern Lapierre Township. On 

December 31, 1989, the restaked ground was held by N. Cox, 

D.Thorsteinson (estate), and M.I. Watson. Three of a total 

of four electromagnetic conductors were chosen as diamond 

drill targets. Logs from the three holes totalling 1175 

feet (358.2m) report the intersection of numerous sulphide 

rich and graphitic zones. The sulphides occurring as films, 

seams, stringers, and lenticular masses consist of various 

amounts of pyrrhotite and pyrite. Traces of chalcopyrite 

were found. Assay results for Cu, Zn, Pb, Au, Ag were
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consistently low.

The company has reported a previous diamond drilling 

site a few years old near one of the electromagnetic 

conductors on the property. No information was available in 

the assessment files on previous exploration. It is assumed 

that the former drilling was probably carried out to test 

the nearby conductor.

BLUE FALCON MINES LIMITED

In 1986 Blue Falcon Mines Limited conducted geophysical 

surveys on two claim blocks in western Lapierre Township. 

One claim block, consisting of 52 contiguous unsurveyed 

mining claims in Lapierre and Rickaby townships, is centered 

on Atigogama Lake. The second group of claims is located 

halfway between Atigogama Lake and Sunnemequat Lake.

A ground magnetic and VLF-EM survey was conducted in 

early 1986, and a total of 14 electromagnetic conductors 

were located. During the same year, an airborne magnetic, 

electromagnetic and radiometric survey covering the two 

claim groups was flown over several townships north of 

Jellicoe for Canadian Gold Resources Incorporated of which 

Blue Falcon Mines Limited is an associated company. Other 

associated companies include Kidd Resources Limited (Figure 

15, property No 10), the Leatherberry Syndicate (Figure 15,
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property No 11), Monte Carlo Gold Mines Limited (Figure 15, 

property No 12) , and Seaway Base Metals Limited (Figure 15, 

property No 14) .

One 285 foot (86.9m) diamond drill hole was drilled by 

the company near the north shore of Atigogama Lake. No 

significant mineralization was reported.

Both claims groups are underlain by metamorphosed 

andesitic flow units, flow breccia, lesser pyroclastic 

units, and related plagioclase porphyry dikes.

The northern-most claim group had previously been 

explored by Amax Exploration Incorporated in 1972.

G. CALVERLY AND SON LIMITED [1985]

In 1985, a ground magnetic and VLF-EM survey was 

carried out on a group of fifteen contiguous unsurveyed 

mining claims in the southeastern corner of Hipel Township. 

The former claims are located on properties Nos 8 (F. 

Goodman) and 15 (G.A. Trottier) on Figure 15.

The area has very little outcrop. According to the 

present geological interpretation, it is underlain by a 

metamorphosed, east-trending, assemblage of mafic volcanic 

rocks, gabbro, and epiclastic sedimentary rocks. The 

contacts between the various rock units are probably in 

large part tectonic and the rocks are expected to be highly
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deformed and sheared. The glacial overburden consists of 

thick fluted till.

CANADIAN NICKEL COMPANY LIMITED [1951]

In 1951, the Canadian Nickel Company Limited held a 

group of nine contiguous unsurveyed mining claims to the 

northwest of Delisle Lake in southern Lapierre Township. 

That same year, the company diamond drilled two short holes 

totaling 325 feet (99m) just off the northwest corner of 

Delisle Lake. The holes intersected some graphitic rock and 

stringers of pyrrhotite and pyrite which are probably the 

cause for the electromagnetic conductors in southern 

Lapierre Township. No further work was reported on the 

property and the claims were allowed to lapse.

No bedrock is exposed on the former property. The area 

is probably underlain mainly by metamorphosed mafic volcanic 

rocks. A distinct east-trending magnetic anomaly with a 

superimposed strong electromagnetic zone passes through the 

area (OGS 1989c).

F.A. CHECKLEY

In 1989, F.A. Checkley held a group of 48 unsurveyed 

mining claims in Hipel, Colter, and Legault townships, 27 of
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which were situated in southwestern Hipel Township. 

Stripping of overburden was carried out in 1987 on the south 

side of Hipel Lake (Mason et al. 1988) . The property was 

optioned to Panthco Resources Incorporated who conducted a 

ground magnetic and electromagnetic (VLF-EM) survey followed 

by geological mapping in 1988. Numerous weak conductors 

were reported.

The property in Hipel Township is underlain by mafic 

metavolcanic rocks and metagabbro. The metavolcanic rocks 

believed to underlie Symphony Lake, are not exposed but 

metagabbro is exposed in a large outcrop area on the south 

side of Hipel Lake. The rock is generally coarse grained, 

equigranular and massive. In some places, the rock contains 

only 30 percent of mafic minerals (green amphibole after 

pyroxene) and is light grey-green. A foliation is developed 

in sheared rocks. On the shore of Hipel Lake, the gabbro is 

medium grained and is dark owing to a higher metamorphic 

grade (amphibolite) attributed to the proximity of the 

granodiorite pluton to the north.

On the west side of the creek which flows into Hipel 

Lake, on the hill top, the gabbro contains numerous 

irregular vein-like bodies and pods of black tourmaline 

which may be up to 2m wide. The tourmaline forms clusters 

of radiating crystals and is associated with subordinate 

amounts of calcite and quartz. Stripping of soil had been
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carried out on the hill top exposing the tourmaline masses. 

No metallic minerals were noted by the field party. On the 

east side of the creek, a small outcrop area of gabbro 

contains irregular white quartz veins on which a few shallow 

test pits and trenches expose small quantities of pyrite and 

chalcopyrite. An assay by the geoscience laboratories, 

Ontario Geological Survey, returned 16 ppb gold from a 

sulphide concentrate collected by the field party (sample 

11, Table 6) . A small gabbro outcrop 150m to the south, 

contains a narrow quartz-tourmaline vein.

COULSON EXPLORATION INCORPORATED

In 1987, an airborne magnetic and aeromagnetic (VLF-EM) 

survey was flown for Coulson Exploration Incorporated over 

the company's mining lands acquisitions in the Beardmore- 

Geraldton region. In the present map area, the company 

acquired a large group of unsurveyed mining claims in 

central Lapierre Township, an adjoining block of claims at 

Delisle Lake, and in the Final Lake area.

The field party found fresh exploration trenches in the 

Final Lake area. Between Altitude Lake and Final Lake, a 

120m long trench exposes a l metre thick quartz vein 

striking 08Oo which is traceable in the trench for about 10 

metres. The vein consisting of ribboned grey and white
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quartz contains specks and smears of chalcopyrite. Green 

malachite coats narrow fracture planes in the vein. 

Molybdenite occurs as dark grey films along cracks parallel 

to the vein or as small disseminated flakes. The host rock 

to the vein is a coarse-grained metagabbro crosscut by 

numerous granodiorite and quartz-feldspar pegmatite dikes. 

At Final Lake, test pits expose sheared gabbro and a 

fine-grained, grey (sedimentary ?) rock with abundant 

limonitic stains containing in places pyrite mineralization. 

Three mineralized grab samples submitted for assay by the 

field party did not return any anomalous gold 

concentrations.

N. COX, D.THORSTEINSON (estate), M.I. WATSON 

(Missing Link Occurrence)

Title to a group of 102 mining claims occupying parts 

of southwestern Lapierre Township (66 claims), northwestern 

Legault Township (24 claims), and southeastern Rickaby 

Township (12 claims) was held in 1989 by N. Cox, 

D.Thorsteinson (estate), and M.I. Watson.

An airborne magnetic and electromagnetic survey was 

conducted during the winter of 1989 over a block of 36 

claims in southwestern Lapierre and southeastern Rickaby 

townships which was optioned by Goldbrook Exploration
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Incorporated.

In the summer of 1987 an airborne magnetic and 

electromagnetic survey was flown for Golden Earth Resources 

Incorporated which had an option on a block of 66 claims at 

Jory Lake including the Missing Link occurrence.

Several old exploration pits and short trenches between 

Jory Lake and the Kinghom Road mark the location of the 

Missing Link occurrence. Nothing is documented in the 

geological literature on those diggings which are estimated 

to be over 30 years old (Mason et al. 1989). The early 

excavations expose strongly sheared, carbonatized and 

locally silicified mafic metavolcanic rocks. Irregular 

quartz-ankerite veins occur in the sheared rock. One vein 

was found to contain arsenopyrite crystals up to l cm long. 

A grab sample of the material taken by the field party, 

returned a gold assay value of 965 ppb. Near the vein, a 

band of silicified host rock containing a high amount of 

disseminated pyrite returned a gold assay value of 290 ppb.

Recent overburden stripping exposes mafic metavolcanic 

rocks with identifiable pillow structures just south of the 

old diggings. Milky quartz filling fractures occur in 

places. In one place, a tension gash filled with a lilac 

coloured mineral was found to be magnesioaxinite by X-ray 

diffraction and SEM-EDS analysis.

A 50m long recent trench in overburden beside the bush
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road that branches off the Kinghorn road, exposes intensely 

sheared bedrock over the entire length of trench. The 

sheared rock whose precursor is probably a mafic volcanic 

rock, is a highly fissile chlorite-sericite schist striking 

085o and having a subvertical dip. The cleavage planes of a 

freshly broken rock have a shiny pearly luster; on the 

weathered surface, a rusty colour indicates intense 

carbonate alteration. At the south end of the trench, 

narrow silicified bands parallel to the schistosity that 

also contain small amounts of green mica were observed. At 

this place, a few narrow white quartz veins cross-cut the 

schistose host rock at high angles. The veins contain 

yellow ankerite and small grains of chalcopyrite. A sample 

of vein material submitted for assay by the field party 

returned 9410 ppb (9.4g7t) gold (sample l, Table 6). A 

sample of silicified schist host rock returned no anomalous 

gold content (sample 2, Table 6). Small stains of a pink 

mineral were noted on some cleavage surfaces of the schist. 

The mineral was found to be erythrite (cobalt bloom) by X- 

ray diffraction analysis.

Discrete shear zones striking ENE in mafic metavolcanic 

rocks on the east side of the Kinghorn Road are on strike 

with sheared rocks at the Missing Link occurrence. A grab 

sample of quartz-ankerite vein material from within a 12m 

wide carbonatized and silicified shear zone returned no
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anomalous gold value (sample 17, Table 6).

In 1990, Homestake Mineral Development Company took an 

option on the Missing Link property. The company undertook 

an ambitious campaign of mechanical overburden stripping in 

the old trenches area, exposing a large area of altered 

(carbonatized) sheared metavolcanic rocks with quartz 

carbonate veining.

The general bedrock geology underlying the Missing Link 

property in Lapierre Township is represented by mafic 

metavolcanic rocks and related concordant synvolcanic gabbro 

intrusions. The contact between the volcanic rocks and 

conglomeratic sediments exposed in Legault Township 

(Mackasey et al. 1976) has not been clearly established on 

the property but is expected to be in a zone of intensely 

sheared rocks that defines the Paint Lake fault. Zones of 

intense shearing and hydrothermal alteration within the 

metavolcanic rocks as well as strong flattening structures 

(Photo 10) are also related to the Paint Lake fault.

DOME EXPLORATION (CANADA) LIMITED

In 1979, an airborne magnetic and electromagnetic 

survey was carried over an area of 765 km2 between Beardmore 

and Geraldton to provide coverage for the large number of 

mining claims that the company secured in the region. The
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company held two properties in Lapierre Township. One 

property consisted of nine unsurveyed-mining claims north of 

Lapierre Lake, the other consisted of twelve claims on the 

south side of Lapierre Lake. In 1980, the company carried 

out a combined ground magnetic and electromagnetic survey 

over both properties to delineate electromagnetic conductors 

which were targets for base metals. Following the ground 

geophysical survey, the company diamond drilled a total of 

six holes.

On the property north of Lapierre Lake, three holes 

totalling 722 feet (220m) were drilled (the locations of the 

holes are shown on Map ———, backpocket) . A conductive 

horizon carrying magnetite and sulphides (mainly pyrrhotite) 

was intersected. Assays for gold reported in the company's 

drill log did not return anomalous values.

An older exploration pit exposing a four metre wide 

shear zone was found by the field party on a low hill 200m 

east of one of the drill sites. The shear zone is a rusty 

hornblende schist which is slightly magnetic due to the 

presence of disseminated pyrrhotite. A grab sample taken by 

the field party was assayed and returned 40 ppb gold (sample 

7, Table 6). On the northwest corner claim of the property, 

a test pit exposes a 10 cm white quartz vein striking at 

075o and dipping at 45o. The vein hosted by meta-andesite, 

carries abundant pyrite which occurs as large pale yellow



95

cubes. A sample of vein material was submitted for assay 

and returned 9 ppb gold (sample 6, Table 6).

The property is underlain mainly by mafic metavolcanic 

flows. A tuffaceous unit showing depositional layering was 

noted near the old exploration pit near the centre of the 

property. Rocks of intermediate composition occur in the 

northwest part of the claim group.

On the property south of Lapierre Lake, electromagnetic 

conductors were tested by three diamond drill holes 

totalling 899 feet (274m) (the position of the holes are not 

shown on Map —— in the backpocket). The holes are reported 

to have intersected pyrrhotite and pyrite rich bands which 

are conductive. None of the assayed samples for gold 

returned anomalous values. The area has very little outcrop 

and is probably underlain by mostly mafic metavolcanic 

rocks.

C. ENDERS

A group of twelve unsurveyed mining claims north of 

Atigogama Lake were held by C. Enders in 1989. One half of 

the claim group is in Lapierre Township. The property 

belongs to a larger claim block in Rickaby Township forming 

part of several properties held by a prospecting Syndicate 

under the name of Beardmore Gold Stake. In the fall of
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1987, an airborne magnetic and aeromagnetic survey was flown 

over these properties.

FINAL LAKE SYNDICATE [1967]

In 1967, a ground magnetic and electromagnetic survey 

was conducted over a group of fourteen unsurveyed mining 

claims centered on Final Lake in the northwest corner of the 

map area. The survey report (AFRO) mentions the presence of 

"small mineralized showings of copper-nickel, and lead-zinc- 

molybdenite and silver" on the property.

The former property has been restaked for Coulson 

Exploration Incorporated. Recent test pits found by the 

field party at Final Lake expose pyrite mineralization

F. GOODMAN, D. GOODMAN, C. ENDERS, J. KOSKI [1987]

An airborne magnetic and aeromagnetic survey was flown 

during the summer of 1987 over a group of 83 unsurveyed 

claims held by a prospecting syndicate in Kirby, Hipel, and 

Lindsley townships, of which 12 claims were in Hipel 

Township. No further work was reported on the property and 

the claims were forfeited.

The area is blanketed by extensive glacial overburden 

and the bedrock geology shown on map ——— (backpocket) has
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been interpreted from aeromagnetic data in comparison with 

aeromagnetic data and known geology in the Grenville Lake 

area (Beakhouse 1989). From this interpretation, the area 

is underlain by east-striking units of mafic metavolcanic 

rocks and epiclastic metasedimentary rocks. The 

sedimentary rocks are conglomerates straddling the Kirby- 

Lindsley township line, and turbidite facies sandstones that 

may be continuous into Hipel Township. These rock units are 

believed to be within the deformation zone associated with 

the Paint Lake fault.

HUDSON BAY EXPLORATION AND DEVELOPMENT COMPANY LIMITED 

[1986]

In 1971 and 1972, Hudson Bay Exploration and 

Development Company Limited conducted an exploration 

programme over a number of properties north of Jellicoe. 

Within the map area, the company had five properties that 

were staked following an airborne magnetic and 

electromagnetic survey. Three of the properties received 

ground follow up work. The company identified each property 

by a letter and each property is described separately below.
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GROUP

This former claim group is situated in the southwest 

corner of Lapierre Township and was within the property held 

by N. Cox, D. Thorsteinson (estate), and M.I. Watson in 

1989. After conducting a ground electromagnetic survey, the 

company diamond drilled two holes totalling 750 feet 

(228.6m) to test two strong conductors. Intersections of 

zones containing up to 35 percent pyrrhotite and pyrite, and 

graphitic material were reported to cause the anomalies.

The area of the claim group is underlain by mafic 

metavolcanic rocks which are overlain to the north by 

metavolcanic rocks of intermediate composition. Recent high 

resolution magnetic-electromagnetic data from an airborne 

survey (OGS 1989c) shows prominent east-trending 

electromagnetic zones which coincide with magnetic highs.

GROUP "H"

This claim group is situated in southern Lapierre and 

Hipel Townships (Figure 15). Exploration was conducted in 

the same manner as in claim Group MGM and was aimed at 

defining conductors shown on the airborne survey data. Six 

holes totalling 1,876 feet (571.8m) were diamond drilled. 

Drill intersections identified the electromagnetic
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conductors to be caused by pyrrhotite and pyrite rich zones 

and graphitic horizons.

Very little bedrock is exposed on the claim group which 

is underlain mainly by mafic metavolcanic rocks. Strong 

linear, east-trending electromagnetic conductors are 

contained within the mafic volcanic sequence (OGS 1989c). 

These are continuous with the conductors in group "G" and 

probably represent shear zones in which sulphides were 

introduced by hydrothermal solutions.

GROUPS "K" AND "L"

These two groups represent areas which received ground 

exploration to investigate geophysical anomalies between 

Altitude and Bieber Lakes. Group "K" is an area centered on 

Bieber Lake. Six short diamond drill holes were put down on 

the east side of Bieber Lake. In one drill report, bands 

with up to 30 percent pyrrhotite were intersected. Minor 

chalcopyrite occurring as narrow stringers in pyrrhotite was 

also reported.

Group "L11 is a claim block which received exploration 

to the south of Altitude Lake and is due west of Group "K". 

Two short holes were diamond drilled, but only one hole 101 

feet (30.5m) long reached bedrock. That hole encountered 

pyrrhotite and pyrite mineralization and a narrow stringer
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of chalcopyrite.

The two explored areas are underlain by mafic volcanic 

rocks metamorphosed to hornblende schists. The rocks 

possess a strong schistosity which in many places has been 

deformed by chevron-style folds during a second 

deformational event. Horizons of banded chert-magnetite 

iron formation with a strong magnetic signature were 

observed along strike to the west of the explored areas. 

The magnetic anomaly decreases in intensity towards Bieber 

Lake but electromagnetic conductors line up with it (OGS 

1989a). It is probable that they are caused by sulphides 

replacing magnetite. Red garnets were found in the 

hornblende schists west of Bieber Lake.

In 1985 Hudson Bay Exploration and Development Company 

Limited acquired a group of 125 claims on Dumas Lake in 

Hipel and Kirby townships following the find of anomalous 

gold values in till. Ground magnetic and VLF 

electromagnetic surveys were carried out. Overburden 

samples were taken down ice of the geophysical anomalies. 

The samples were analysed for visible gold particles and 

various pathfinder elements. In 1986, the geophysical 

anomalies were tested by diamond drilling. Nine shallow 

holes were diamond drilled throughout the Dumas Lake 

property totalling 250.2m (821 feet). All holes intersected 

the megacrystic granodiorite that characterizes the granitic
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pluton underlying Hipel Township. The entire property is 

underlain by granitic rocks.

KIDD RESOURCES LIMITED

In 1989, Kidd Resources Limited held a group of 27 

claims in Rickaby and Lapierre townships centered on the 

Orphan (Dik-Dik) Mine which is situated Rickaby Township. 

In 1986, the company conducted a ground magnetic and 

electromagnetic survey.

The part of the property in Lapierre Township is 

underlain by metavolcanic rocks of intermediate composition. 

The Orphan (Dik-Dik) Mine produced 2,460 ounces of gold and 

1,558 ounces of silver in 1934-1935 from a high grade quartz 

vein located at the contact between andesitic metavolcanic 

rocks and the Kaby Lake stock. The gold-bearing quartz vein 

was found by T. Johnson in 1931. The geology of the mine is 

described by Mackasey and Wallace (1978) and by Bruce (1936, 

p.48-56) who examined the geology inside the mine while it 

was in production.

LEATHERBERRY SYNDICATE

In 1986 an airborne magnetic-electromagnetic- 

radiometric survey was flown over properties in the Jellicoe
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area held by several associated companies including Blue 

Falcon Mines Limited, Kidd Resources Limited, Monte Carlo 

Gold Mines Limited, Seaway Base metal Limited, and the 

Leatherberry Syndicate. The Leatherberry Syndicate property 

consists of 50 unsurveyed mining claims in north-central 

Lapierre Township. The bedrock underlying the property 

consists for the most part of intermediate metavolcanic 

flows and fragmental units.

MONTE CARLO GOLD MINES LIMITED

An airborne magnetic-electromagnetic-radiometric survey 

was flown in 1986 over a property consisting of 15 

unsurveyed mining claims in Lapierre Township northeast of 

Atigogama Lake. The airborne survey of the property was 

part of the coverage of several properties held by a group 

of associated companies including Blue Falcon Mines Limited, 

Kidd Resources Limited, the Leatherberry Syndicate, Seaway 

Base metals Limited, and Monte Carlo Gold Mines Limited. 

Ten diamond drill holes totalling 2.373m (7785.3 feet) were 

put down on the property in 1987.

The property is underlain by intermediate amygdaloidal 

flows.
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RUDOREX LIMITED (B.I. NELSON)

In 1989, Mr. B.I. Nelson of Jellicoe held title to 28 

unsurveyed mining claims in southern Hipel Township. In 

1982, a magnetic and VLF-EM survey was conducted over an 

original group of 12 claims constituting the Dumas Creek 

property. In 1986, Mr. Nelson carried out overburden 

stripping over geophysical targets. Minor sulphide 

mineralization in shear zone was located. This work was 

followed by a self potential survey over the 12 claims. In 

1987, an airborne magnetic and electromagnetic survey was 

flown to cover the current property consisting of 51 claims 

in Hipel and Colter Townships. Prior to 1981, Mr. Nelson 

carried out occasional prospecting in the Dumas creek area; 

no other work is known to have taken place.

The Dumas Creek property is underlain by mafic 

metavolcanic and related intrusive rocks which show in most 

exposures strong shearing. A detailed geological plan where 

trenching had been carried out is shown in Figure 16. 

Deformation has obliterated original textures and structures 

in many places, making the determination of the precursor to 

the metamorphosed rock difficult to identify. Shearing is 

most intense at the contacts between volcanic rocks and 

gabbro. Undeformed gabbro is medium to coarse grained. 

Schistosities strike in an easterly direction and lineations
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developed on the cleavage planes plunge to the west at 

intermediate angles. Asymmetric kinematic indicators 

suggest a dextral sense of shearing. Kink bands with S- 

shaped asymmetry whose axial traces strike in a 

northwesterly direction are well developed in the schistose 

rocks. The strong shearing in the rocks of the Dumas Creek 

property is part of the deformation that took place along 

the Paint Lake Fault, a major tectonic structure marking the 

boundary between the Beardmore-Geraldton belt and the 

Tashota-Onaman terrane.

Discrete zones of intense shearing exposed in some of 

the trenches contain bands of disseminated pyrite. This 

mineralization probably formed as a result of hydrothermal 

activity during metamorphism. Products of hydrothermal 

alteration associated with the sulphides include quartz, 

carbonate, sericite, chlorite, and tourmaline. One of the 

trenches exposes calcite veins that were found to contain 

minor chalcopyrite and galena.

SEAWAY BASE METALS LIMITED

Seaway Base Metals Limited carried out a geological 

survey in 1988 on their property of 16 unsurveyed mining 

claims in Lapierre and Rickaby townships north of Atigogama 

Lake. A number of extensive trenches in overburden were
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found by the field party in Rickaby Township. The 

overburden stripping was carried to uncover quartz veins 

exposed by earlier trenching at the contact of the Kaby Lake 

stock with the supracrustal rocks. Two trenches were also 

dug in the esker running along the north side of the 

Sunnemeguat Creek. In Lapierre Township, the property is 

underlain by intermediate, fragmental metavolcanic rocks. 

In several outcrops, the rocks contain an abundance of light 

brown biotite crystals suggesting metasomatism prior or 

during peak metamorphism. The biotite grains appear to be 

partly altered to chlorite indicating some subsequent 

retrograde alteration.
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APPENDIX l

Analytical parameters for the various chemical components 
presented in Tables 3 and 4. The data is excerpted from 
"Analytical Capabilities and Services" produced by the 
Geoscience Laboratories of the Ontario Geological Survey.

Component Analytical 
Technique

Precision(1) Range Determination
Limit

SiO2
A12O3
Fe203(2)
MgO
Na2O
K2O
CaO
P2O5
TiO2
MnO

CO2(3)
S
FeO
H2O+
H2O-
LOI

Ba
Co
Cr
Cu
Nb
Ni
Rb
Se
Sr
Sr
V
Y
Y
Zr

XRF
XRF
XRF
XRF
XRF
XRF
XRF
XRF
XRF
XRF

IS
IS
Volumetric
IS
IS
Gravimetric

AAS-F
ICP/OES
AAS-F
ICP/OES
XRF
ICP/OES
XRF
ICP/OES
ICP/OES
XRF
ICP/OES
ICP/OES
XRF
XRF

V- Q.8%
0.3
0.2
0.3
0.5
0.15
0.15
0.05
0.12
0.015

Q.1%
0.02
0.02
0.2
0.1
0.4

16 ppm
10
20
10
5

10
5
5

15
10
10
20
10
10

30-80%
0-20
0-15
0-20
0-10
0-10
0-15
0-1
0-3
0-1

Q.l-4%
0.03-2
0.2-10
0.1-6
0.05-1
0.4-8

10-1000 ppm
5-1000

10-500
5-1000
3-1000
5-1000
5-1000
2-100
5-10 000
5-1000
5-500
5-1000
5-1000
5-1000

10 ppm
5

10
5
3
5
5
2
5
5
5
5
5
5

Abbreviations:
AAS-F: Atomic Absorption Spectrometry, Flame 
ICP/OES: Inductively Coupled Plasma-Optical Emission
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Spectrometry
XRF: X-Ray Fluorescence
IS: Infrared Spectrometry

(1) For the major elements (oxides), the precision quoted 
is the 95 percent confidence limit (2X the standard 
deviation) for the corresponding range. For the trace 
elements, the precision is quoted as the 95 percent 
confidence limit, for a value at lOX the determination 
limit.

(2) Total Fe, expressed as Fe2O3.

(3) Total carbon, as CO2.



Figure l: Location map for the Lapierre Lake map area
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Figure 4: Lithofacies map showing the areal distribution of 
flows and pyroclastic units of the upper calc-alkalic 
sequence.
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Figure 8: Chemical classification of rocks from the Lapierre 
Lake area using an alkalies versus silica diagram 
(after Irvine and Baragar 1971).
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,AI 2 O3 MgO

Figure 9: Chemical classification of rocks from the Lapierre 
Lake area.

a: On a AFM diagram (after Irvine and Baragar
1971); A = Na2O-fK2O, F = FeO+0.8948 Fe2O3, M 
= MgO; TH: tholeiitic rocks, CA: calc-alkalic 
rocks.

b: On a Jensen (1976) cation plot; TH:
tholeiitic rocks, CA: calc-alkalic rocks, 
BKO: basaltic komatiite compositions, UKO: 
ultramafic komatiite compositions.
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Photo 1: Pillowed basaltic flow from the lower mafic
sequence south of Altitude Lake. The light colour of 
pillow interiors is caused by epidote alteration. The 
pillows have been tectonically deformed.

Photo 2: Pillowed mafic flow showing intense metamorphic 
recrystallization and mineral segregation between 
pillow cores and margins. The pillow margins composed 
mainly of hornblende metacrysts have a coarse-grained 
texture whereas the light coloured pillow interiors 
are feldspathic. The pillow boundaries have been 
enhanced by metamorphic alteration. Such alteration is 
probably related to hydrothermal activity. This 
exposure is situated l km to the southeast of Little 
Lapierre Lake.



Photo 3: Small island exposure on Atigogama Lake showing the 
transition from a massive flow (lower right) into a 
coarsely brecciated flow margin. Some clasts on the 
left appear to be dissociated from the flow, whereas 
the large clasts on the right are not. The highly 
vesiculated flow is andesitic in composition.

Photo 4: Monolithologic lapilli tuff, Lapierre Township. A 
polished surface enhances the effects of chemical 
alteration that produced compositional changes between 
the fragments and the tuff matrix.



Photo 5: Unsorted volcanic breccia showing some angular 
clasts set in a pumiceous lapilli tuff matrix* The 
clasts show various degrees of vesicularity and are 
tectonically deformed in the third dimension (see Photo 
6). This rock exposure is situated on a lake shore 3.5 
km due north of Jory lake.

Photo 6: Volcanic breccia of Photo 5 showing clast
elongation. The clasts define a very strong westerly 
plunging tectonic lineation, but no apparent flattening 
is present (see Photo 5). The north striking joints are 
mineralized with pink albite and epidote and are 
probably, related to the emplacement of north trending 
Proterozoic diabase dikes.
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Photo 7: Close up view of a part of the outcrop shown on
Photo 5 showing clasts with light coloured, aphanitic 
chert-like rinds that probably represent a volcanic 
glass surrounding a holocrystalline interior.

Photo 8: Volcanic breccia showing a bimodal clast
population. The dark coloured clasts are of mafic 
(basaltic) composition whereas the lighter coloured 
ones are more felsic and many are plagioclase 
porphyritic. The round clast (arrow) is a vesicular 
pillow fragment which shows intense epidote alteration 
in the middle. The large clast on the left is 
plagioclase-phyric and is nearly a metre long. The 
clasts have been tectonically flattened and elongated 
defining a pronounced west plunging lineation. This 
outcrop is situated l km to the southwest of Little 
Lapierre Lake at the boundary between the lower mafic 
sequence and the overlying calc-alkalic assemblage of 
the Elmhirst-Rickaby volcanic centre.
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Photo 9: Banded iron formation composed of magnetite, 
recrystallized chert, and amphibole. The fibrous 
arborescent mineral is grunerite. The polished rock 
sample is from an outcrop south of Final Lake.

Photo 10: Deformed pillowed flows north of Jory Lake in
which shearing has produced extreme flattening of the 
pillows. The shearing may be attributed to the Paint Lake fault.



Photo 11: Schistose bedrock, Dumas Creek property.
Widespread shearing in southern Hipel Township has 
obliterated primary textures and structures so as to 
make identification of the precursor rock very 
difficult (see photo 12). This photograph shows kink 
banks which are well developed in sheared rocks.

*pp
^'**'*--" "' " .',' ^fc:***.'***^*"' - ,: ^ -l^^s^ssi1

•-"•V -H+ .••,,. f • Wk ..t, •--,,.. - --Wij. : ;SJ..;. ^**d

^":^*^t;,r i iafw?\;i-' ~-'p* -"• !"te?i^lkvv -. : ' :^ji^"k:.
-.^-^ "\v^s^;-.^r - .j ^SKjjfer'" 
^^j^^^^i^^

^^s^*^*; :::i*^^^^:;P
*i.,rt *;.——^ -- *t*^;j*- J^.**; ': '' " ' '"^sii^i^-^ij*

Photo 12: Sheared gabbro, Dumas Creek property, southern 
Hipel Township. Unsheared gabbro above the lens cap 
has a granular massive texture, whereas this texture 
has been completely obliterated below the lens cap by 
shearing and has been replaced by a schistose fabric. 
Note the sharpness of the contact between the sheared 
and unsheared rock.
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Table 1: Table of lithologic units for the Lapierre Lake 
area.

PHANEROZOIC
CENOZOIC

QUATERNARY 
RECENT

Peat, lake and stream deposits 
PLEISTOCENE

Till, sand, gravel 
UNCONFORMITY

PRECAMBRIAN
PROTEROZOIC

Diabase dikes

INTRUSIVE CONTACT 
ARCHEAN

FELSIC PLUTONIC ROCKS (ONAMAN-TWIN LAKES 
BATHOLITH)

Diorite, quartz diorite, tonalite, 
monzonite, quartz monzonite, quartz- 
monzodiorite, granodiorite, granite, 
pyroxene-hornblende cumulates

INTRUSIVE CONTACT

METAMORPHOSED FELSIC TO INTERMEDIATE HYPABYSSAL
(SUBVOLCANIC) ROCKS

Quartz-feldspar porphyry, feldspar 
porphyry, feldspar-amphibole porphyry.

INTRUSIVE CONTACT

METAMORPHOSED MAFIC INTRUSIVE ROCKS
Gabbro, basalt dikes, lamprophyre

INTRUSIVE CONTACT

FELSIC METAVOLCANIC ROCKS
Quartz-feldspar porphyritic rocks

CONFORMABLE CONTACT

INTERMEDIATE METAVOLCANIC ROCKS
Tuff, crystal tuff, lapilli tuff, tuff- 
breccia, flow breccia, flows 
(massive, pillowed, amygdaloidal, 
porphyritic), derived schist

CONFORMABLE CONTACT



MAFIC METAVOLCANIC ROCKS
Lava flows (massive, pillowed,
amygdaloidal) and related breccias and 

hyaloclastite, tuff, lapilli tuff, tuff 
breccia, derived schist 
CONFORMABLE CONTACT

CHEMICAL METASEDIMENTS
Magnetite-chert iron formation, 
ferruginous chert
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Table 6: Analytical results for gold and silver. Assays by the Geoscience 
Laboratories, Ontario Geological Survey, Toronto. Sample numbers appear 01 
map face.

Sample Field 
No. No. 
ization

Location Material Visible Au(ppb) Ag(ppm) 
Mineral-

1 000 1A Lapierre Tp silicified sericite green mica 2 <2
schist

2

3
4
5
6
7
8
9
10
1.1
12
13
14
15
16
17
18
19
20
21

0001B

0028
0097
0134
0142
0144B
0198C
0245D
0259
0264
0287
0314
2003A
2004A
2004B
2011
2060
2178C
2180
2200

Lapierre Tp

Lapierre Tp
Lapierre Tp
Lapierre Tp
Lapierre Tp
Lapierre Tp
Lapierre Tp
Hipel Tp
Hipel Tp
Hipel Tp
Altitude L.
Final L.
Lapierre Tp
Lapierre Tp
Lapierre Tp
Lapierre Tp
Lapierre Tp
Bieber L.
Bieber L.
Altitude L.

quartz-ankerite .
veins in sericite
schist
vein quartz
rusty f. g. schist
vein quartz
vein quartz
amphibole schist
siliceous boulder
sheared gabbro
vein quartz
vein quartz
ferruginous chert
banded iron fm.
sericite schist
quartz-ankerite vein
silicified rock
quartz-ankerite vein
sheared volcanic
vein quartz
vein quartz
chloritic schist

(cp)

(cp)

cp
py
po
py
py
tour
cp, py
py
py
asp
py
q.py/cp
rusty
py
cp

9410

470
3

70
9

40
8

18
2

16
6
9
^

965
290
<2
12
<2
7
2

<2

^
<2
2
^
^
4

<2
^
^
<2
<2
^
<2
<2
<2
^
^
<2
<2
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS

Conversion from SI to Imperial

SI Unit Multiplied by Gives

Conversion from Imperial to SI

Imperial Unit Multiplied by Gives

LENGTH
1 mm
1 cm
1m
1m
1km

0.039 37
0393 70
3.28084
0.049 709 7
0.621 371

inches
inches
feet
chains
miles (statute)

1 inch
1 inch
Ifoot
1 chain
1 mile (statute)

25.4
2.54
0.3048

20.116 8
1.609 344

l cm2 0.155 O
l m2 10.763 9
l km2 0.386 10
l ha 2.471 054

1cm3
1m3
1m3

1L 
1L 
1L

0.061 02
35.314 7
13080

1.759 755
0.879877
0.219 969

AREA
square inches l square inch 6.451 6 
square feet l square foot 0.092 903 04 
square miles l square mile 2.589 988 
acres l acre 0.404 685 6

VOLUME
cubic inches l cubic inch 16387 064 
cubic feet l cubic foot 0.028 316 85 
cubic yards l cubic yard 0.764 555

CAPACITY
pints l pint 0.568 261 
quarts l quart 1.136 522 
gallons l gallon 4.546 090

MASS

CONCENTRATION
Ig/t 

Ig/t

0.029 166 6 

0.583 333 33

ounce (troy)/ 
ton (short) 
pennyweights/ 
ton (short)

1 ounce (troy)/ 
ton (short) 
1 pennyweight/ 
ton (short)

34.285 714 2 

1.714 285 7

OTHER USEFUL CONVERSION FACTORS

l ounce (troy) per ton (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 
0.05

mm
cm

m
m

km

cm2 
m2

km2 
ha

cm3 
m3 
m3

L 
L 
L

lglg
1kg1kg
It
1kg
It

0.035 273 96
0.032 150 75
2.204 62
0.001 102 3
1.102311
0.000 984 21
0.9842065

ounces (avdp)
ounces (troy)
pounds (avdp)
tons (short)
tons (short)
tons (long)
tons (long)

1 ounce (avdp) 28.349 523
1 ounce (troy) 31.103 476 8
1 pound (avdp) 0.453 592 37
1 ton (short) 907.184 74
1 ton (short) 0.907 184 74
1 ton (long) 1016.046 908 8
1 ton (long) 1.016 046 908 8

g
g

kg
kg

i
kg

i

pennyweights per ton (short) 
ounces (troy) per ton (short)

Noie: Conversion factors which are in bold type are exact. The conversion factors have been taken from or have 
been derived from factors given in the Metric Practice Guide for the Canadian Mining and Metallurgical Indus 
tries, published by the Mining Association of Canada in co-operation with the Coal Association of Canada.
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MARGINAL NOTES

INTRODUCTION
The Lapierre Lake area (254 km 2 ) mapped in 1989 comprises the 
iownships of Lapierre and Hipel as well as an area one half a town 
ship in size adjoining Lapierre Township lo the north. The area forms 
part of the "Sturgeon River gold belt", east of Lake Nipigon. The 
southwestern part of the map area is approximately 15 km by road 
from the settlement of Jellicoe. The city of Thunder Bay is 230 km to 
the southwest. Access to Lapierre Township is provided by the 
Kinghorn road, which intersects Highway 11, 8 km east of Jellicoe. 
Various parts of Lapierre Township and the Altitude Lake area can 
be reached by old lagging roads and bush trails. The southern part 
of Hipel Township may be accessed via the Turkey Lake road (ac 
cess by off-road vehicles only) which meets Highway 11 at the Stur 
geon River bridge in Colter Township. Several Lakes in the township 
allow access by tloat-equipped, fixed-wing aircraft.

MINERAL EXPLORATION
Information on exploration work is available at the Assessment Files 
Research office, Ontario Geological Survey. Toronto, and from the 
office of the Resident Geologist {Beardmore Geraldton), Ontario 
Ministry of Northern Development and Mines, Thunder Bay.

The first discovery of gold in the immediate vicinity of the map 
area was made in 1931 on the site that was to become the Dikdik 
(Orphan) Mine, which operated from 1934 to 1935 and produced 
2460 ounces of gold (Mason and White 1986). In 1934, a small but 
spectacular gold discovery was made in Pifher Township on what 
became the Malloney-Sturgeon prospect (Laird 1936). This dis 
covery sparked a major prospecting and staking rush in the general 
Sturgeon River area, which ultimately led to the discovery of several 
prospects and the Sturgeon River Mine in northeastern Irwin Town 
ship. The mine produced 73 438 ounces of gold and 15 922 ounces 
of silver between 1937 and 1942 (Mason and White 1986). Explora 
tion activity decreased after the rush of 1934. Interest in copper-zinc 
mineralization related with felsic metavolcanic rocks began in the 
1950s with the discovery of copper and zinc sulphide mineralization 
in Rickaby Township (Mackasey and Wallace 1978). Since that 
time, numerous companies became involved in the search for base 
metals in the region.

Exploration for base metals began in the present map area in 
1971 and 1972, when Hudson Bay Exploration and Development 
Company Limited conducted a ground exploration programme over 
3 claim blocks located in southwestern and southeastern Lapierre 
Township (property 9. Figure 1) and near Altitude Lake (property 9, 
Figure 1 j, to follow up targets outlined by airborne geophysical sur 
veys. Diamond drilling for a total of 905 m intersected graphitic pyrr 
hotite, pyrite and minor chalcopyrite in southern Lapierre Township. 
In 1986 while searching for gold, Hudson Bay Exploration and De 
velopment Company Limited diamond drilled 9 short holes totalling 
250 m in Hipel and Kirby township on their Dumas Lake property.

In 1971 the Canadian Nickel Company diamond drilled 2 short 
holes totalling 100 m that intersected graphitic sulphides near the 
northeast corner of Delisle Lake. In 1972, Amax Exploration Incorpo 
rated carried out a ground exploration programme on 2 claim 
groups in Lapierre Township to investigate two airborne electro 
magnetic anomalies. The company diamond drilled 3 holes total 
ling 356 m on one of their properties in southwestern Lapierre Town 
ship, north of Jory Lake, as well as 2 holes totalling 228 m southwest 
of Altitude Lake to test electromagnetic conductors associated with 
iron formation. In 1972, copper mineralization was found by D. 
Thorsteinson southeast of Atigogama Lake, which resulted in some 
trenching (Mackasey 1974).

In the mid-1980s, much ground in the area was staked following 
renewed interest in gold. As a result airborne geophysical surveys 
were flown in 1986 and 1987 over properties held by Blue Falcon 
Mines Limited; Coulson Exploration Incorporated; N. Cox, D. Thors 
teinson, M.I. Watson; C. Enders; F. Goodman. D. Goodman, C. End 
ers, J. Koski; Leatherberry Syndicate: Monte Carlo Gold Mines Lim 
ited; and Rudorex Limited. In addition, several companies carried 
out ground geophysical surveys, geological work and prospecting. 
Blue Falcon Mines Limited and Monte Carlo Gold Mines Limited 
carried out diamond drilling north east of Atigogama Lakefor a com 
bined total of 2460 m, Gold mineralization was located north of Jory 
Lake on the "Missing Link property" held by N. Cox, D. Thorsteinson 
and M.I. Watson. Extensive trenching and overburden stripping was 
carried out on the Dumas Creek property in southern Hipel Township 
by B. Nelson {Rudorex Limited) to investigate magnetic and electro 
magnetic anomalies.
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GENERAL GEOLOGY
The surveyed area is situated in the eastern Wabigoon Subprovince 
of the Superior Province. All bedrock is Archean in age and belongs 
to a greenstone-granite assemblage known as the Tashota 
Onaman Terrane (Blackburn and Johns 1988). This terrane is 
bounded, just south of the map area, by the Paint Lake Fault, a ma 
jor east-striking shear zone marking the boundary between the 
Tashota-Onaman Terrane and a tectono-stratigraphic sequence 
known as the Beardmore-Geraldton Belt. Lapierre and Hipel town 
ships have previously been mapped by E.L. Bruce as part of a re 
gional mapping programme of the general Sturgeon River area 
(Laird 1936; Bruce 1936}. The part of the present map area, north of 
Lapierre Township, has been included in a mapping programme of 
the south Onaman area by W.W. Moorhouse (1938). In 1974, W.O. 
Mackasey conducted field work in Lapierre and Hipel townships 
(Mackasey 1974). The Quaternary geology of the Lapierre Lake 
area has been investigated by Kristjansson et al.{1988). The pres 
ent field work has been summarized by Kresz (1989).

ARCHEAN 1
The map area is underlain by an Archean supracrustal assemblage 
composed principally of volcanic rocks and related intrusions, 
which is intruded by granitic rocks that belong to a large batholithic 
complex. The volcanic rocks make up two stratigraphic sequences 
that are compositional^ distinct. Mafic, tholeiitic volcanic rocks 
(map unit 1) form the lower part ot the stratigraphy. These are over 
lain by intermediate rocks (map unit 2) that belong to a thick 
calc-alkalic volcanic assemblage centred in Rickaby and Elmhirst 
townships.

The lower mafic sequence is composed essentially of massive 
and pillowed flows, which are commonly amygdaloidal. Near the 
top of the sequence, the flows are also plagioclase-phyric in 
places. Fragmental rocks are of limited extent and consist mainly ot 
pillow breccia and hyaloclastite occurring among pillowed flows 
near the top of the sequence. The mafic sequence is intruded in sev 
eral places by gabbro bodies (map unit 6) representing 
syn-volcanic sills. The calc-alkalic intermediate assemblage, con 
sists of flows that form approximately two-thirds of the sequence. 
The remaining one-third is represented by pyroclastic rocks that oc 
cur interlaye-ed with flow units. The f lows are generally massive and 
flow breccias are commonly associated with them. Pillows have 
been found only in one place, southeast of Atigogama Lake. The 
flows are, in many places, amygdaloidal and are commonly 
plagioclase-phyric. The common lack of pillows and the high vesic- 
ularity of theflows suggest that volcanism, in most places, was sub 
aerial. The pyroclastic rocks consist moslly of monolithologic lapilli 
tuff, tuff breccia, and crystallophync tuff containing plagioclase 
phenocrysts. The volcanic rocks are intruded by feldspar porphyry 
dikes and north of Lapierre Lake by a plagioclase-amphibole por 
phyry stock. Sedimentary rocks are not common in the map area. 
Aeromagnetic data (OGS-GSC 1988) suggest that two units ot sed 
imentary rocks, consisting probably of polymictic conglomerate 
and a narrow turbidite unit defined in Kirby Township (Beakhouse 
1989), are continuous into Hipel Township. Ferruginous chert and 
magnetite iron formation occur as thin chemical sedimentary hori 
zons within the lower mafic volcanic rocks. These give a prominent 
magnetic signature on aeromagnetic maps (OGS 1989).

Granitic rocks intruding the volcanic assemblage are repre 
sented by two distinct phases: 1) an earlier tonalitic phase (map unit 
8), and 2) a later crosscutting megacrystic granodiorite to granite 
(map unit 9). Both phases belong to the southern margin of a large 
batholithic complex, which is largely unmapped. A metamor 
phosed granitic stock, termed the Kaby Lake slock (Mackasey and 
Wallace 1978), intrudes the calc-alkalic volcanic assemblage in 
Rickaby Township.

PROTEROZOIC
Three equally spaced unmetarnorphosed diabase dikes striking in 
a northerly direction crosscut all Archean units. The dikes range 
from a few metres to approximately 40 m in thickness. Their charac 
teristic magnetic signature on aeromagnetic maps allows represen 
tation of their full extent on the map face.

7 AU Archean wijnacrmtal rucks have 
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PHANEROZOIC

Pleistocene
The Quaternary geology of the area has been investigated by FJ. 
Kristjansson and the extent of the various unconsolidated deposits 
is shown on Kristjansson et al.'s (1988) map. Unconsolidated de 
posits of till and glaciofluvial sediments cover the peneplained Pre 
cambrian bedrock; the thicker deposits occur in Hipel Township.

STRUCTURE
Top indicators and stratigraphic relationships clearly suggest that 
the volcanic assemblage terms a broad west-plunging syncline in 
Lapierre Township. South-facing pillows in northwestern Legault 
Township, just south of the present map area, and the apparent con 
formable intrusive contact of the granitic lobe in Hipel Township pro 
vide criteria to suggest that a southwest-plunging anticline is pres 
ent in southern Lapierre Township. The southern limb of that anti 
cline is truncated by east-striking shears related to the Paint Lake 
Fault deformation zone. Ductile shearing associated with the defor 
mation zone marking the boundary between the Tashota-Onaman 
Terrane and the Beardmore-Geraldton Belt, is apparent in the few 
outcrop areas in largely till-covered southern Lapierre and Hipel 
townships.

Most Archean supracrustal rocks possess a schistosity of vari 
ous intensity. In the southern part of the map area, schistosities 
strike in an easterly direction with steep to vertical dips. Within the 
synclinal structure both layer-parallel and axial-planar foliations are 
present. In general, foliations within the southern limb dip steeply to 
the north, whereas foliations on the north limb dip to the south. 
Prominent lineations defined by oriented amphibole crystals in the 
mafic volcanic rocks and tay stretched features such as amygdules, 
clasts. or pillows, plunge to the southwest at intermediate angles. 
The Jellicoe fault (Mackasey 1976) extends into Lapierre Township.

METAMORPHISM
The Archean supracrustal rocks underwent low- to medium-grade 
metamorphism. Low-grade rocks with greenschist type mineral as 
semblages are found in central and western Lapierre Township, 
whereas rocks closer to the granitic batholith have mineral assem 
blages characteristic of lower amphibolite conditions. The thermal 
gradient deduced from the metamorphic zonation indicates that the 
heat was largely generated by the syntectonic granitic intrusions. 
Retrograde metamorphism is associated with shear zones. Hydro 
thermal alteration is evident in rocks which are strongly recrystal 
lized or contain anomalous concentrations of silica, carbonate, bio 
tite, epidote, tourmaline, or sulfides.

ECONOMIC GEOLOGY
The map area is situated in a geological environment which has a
potential for gold mineralization. However, no mineral production 
has taken place to date within the map area. The Dikdik (Orphan) 
Mine, situated north of Atigogama Lake just outside the map area in 
Rickaby Township, produced 2460 ounces of gold and 1558 ounces 
of silver in 1934 arid 1935 from a single quartz vein at the contact 
between the Kaby Lake stock and metavolcanic rocks (Mason and 
White 1986; Mackasey and Wallace 1978). Gold has also been 
found in narrow quartz-filled fractures occurring in a wide shear 
zone, north of Jory Lake. A grab sample from a quartz vein (location 
3 on map face) collected by the field party returned 470 ppb Au (0.5 
g/tonne). Chalcopyrite mineralization has been noted in several 
veins throughout the map area. Minor amounts of chalcopyrite have 
also been reported associated with graphitic sulphides encoun 
tered by diamond drilling of a prominent electromagnetic conductor 
in southern Lapierre Township. Chalcopyrite and molybdenite occur 
in a quartz vein crosscutting the contact between metagabbro and 
tonalite at the northern boundary of the map area. Iron sulphides are 
associated with the iron formation horizon in the northern part of the 
map area and are also found in sheared rocks at Final Lake just out 
side the map area.
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Au AE

nnniA lapierre Tp silicified sericite fu
IKKIlIi lapierre Tp ijuiirlz-ankcihc (cp)

	veins In sent i le
	scliisi

U02K lapierre Tp vein quart/ (tp)
(KW7 Lapierre Tp rusty f.g. schist
(1134 LapierreTp vein q mm cp
11142 Lapierre Tp vein quailz py
(I144H lapierre Tp amphibole schist po
Ol'INC Lapierre Tp siliceous boulder py
0245D Hipel Tp sheared gnhhro py
(I25y Hipel Tp vein quart/ in tour
1)264 Hipel Tp vein qua ri/, ep. py
11287 Altitude L. lertuginous chert py
1)314 Final l- handed iron I'm. py
2DD3A UipieiTf T]i Mrricite schist
21H14A Lfl|iiei re Tp ijiinrl/.-fmkLTile vein asp
2004B Lapierre Tp silieified ixx.'k py
2011 Lapierre Tp qiiitrlz-ankcnle vein
20fiO lapierre Tp sheared volcanic H-py- 1-!
2I7RC Hie he r L. vein t|iiarl/ rusty
21X11 Bif bur L. vein qunrlz py
2201) Altitude L, ehlorilie sehisl ep
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6a Gabbro, fine to medium grained 
6b Gabbro, coarse grained

Leuco gabbro
Quartz-bearing gabbro
Plagioclase porphyritic
Basalt dikes
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Sheared rocks
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SYMBOLS

INTRUSIVE CONTACT

Chemical Metasediments
5a Chert, ferruginous chert 
5b Magnetite iron formation

Epiclastic Metasediments'
4a Polymictic conglomerate 
4b Turbiditic sandstones

Felsic Metavolcanic Rocks
3a Quartz- and feldspar-phyric rocks (crystal tuff?)

Intermediate Metavolcanic Rocks
2a Massive flows
2b Pillowed flows
2c Flow breccia
2d Flow banding
2e Tuff

2f Lapilli tuff, monolithic
2g Lapilli tuff, heterolithic
2h Tuff breccia-breccia, monolithic
2j Tuff breccia-breccia, heterolithic
2k Amygdaloidal rocks
2m Plagioclase porphyritic rocks
2n Mafic phenocryst-bearing rocks
2p Derived sericite schist
2q Hornblende-bearing rocks (amphibolite facies)
2r Biotite-bearing
2s Strongly recrystatlized rocks

Mafic Metavolcanic Rocks
1a Massivr,flows
1b Pillowe* flows
1c Pillow breccia
id Flow top breccia
1e Hyaloclastite
1f Tuff
1g Lapilli tuff, lapillistone
1h Tuff breccia, breccia
1] Amygdaloidal rocks
1k Plagioclase-phyric rocks
1m Sheared rocks
1n Hornblende
1p Silicified rocks
1q Epidotized rocks
1r Carbonatized rocks
1s Intensively recrystallized rocks

3 This /s a field legend and may be changed as a result of subsequent laboratory 
investigations. Order within map units does not imply geochronological order.

b The letter "i" in brackets following a lock unit number (e.g. 9a(i)) indicates thai the 
outcrop shown /s from aerial photo interpretation and/or previous mapping and 
/7as not been visited by the field pany, the rock type has been inferted.

c The letter "G "preceding a map unit number indicates lithologic information inter 
preted from geophysical data.

d The terminology of the granitic rocks used under this heading follows Streckei- 
sen's (1976) classification.

e Undefined rock unit codes indicate that the granitic rock type has been deter 
mined by modal analysis of the main mineral constituents

' Rocks of this map unit have not been observed in the field within the bounda/ies of 
the map area. They have been interpreted to extend into the map area from map 
ping to the east in Kirby Township (Beakhouse 1989} and vertical gradient aero 
magnetic data (OGS-GSC 1983).
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ank .............. ankerite
asp .......... arsenopyrite
Au .............. .. . gold
ax ................ axinite
calc ............... calcite
c ........... carbonatized
cp ........... chalcopyrite
gn ............. -. - galena
gt ... .... garnet (almandine)
me .. ........... malachite
mo . ., ... .. , . . molybdenite

po . . . . . .. . . . . t. . pyrrhotite
py ................. pyrite
q . . . . - . . . . . . . ..,.. quartz
qvO.4. ..quartz vein, thickness in
metres
s ..... . fine-grained sulphide
mineralization (generally 
disseminated)
sil . . . . . . . . . . . . silicification
sp ............. sphalerite
tour ,.........., tourmaline

PROPERTIES*
1. Amax Exploration Incorporated [1973] b
2. Blue Falcon Mines Limited
3. RA. Checkley
4. Coulson Exploration Incorporated
5. N. Cox, D. Thorsteinson (estate), M.I. Watson 
G. Dome Exploration Limited
7. C. Enders
8. F. Goodman, D. Goodman, C. Enders, J. Koski
9. Hudson Bay Exploration and Development Company Limited

10. Kidd Resources United
11. Leatherberry Syndicate
12. Monte Carlo Gold Mines Limited
13. Rudorex Limited (B Nelson)

14. Seaway Base Metals Limited
15. G.A. Trottier
3 Currently held properties as of December 37, T939.

** Dale in square brackets indicates last year of active exploration-
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MARGINAL NOTES

INTRODUCTION
Lindsley Township was mapped in 1989. The centre of the township 
lies some 20 km away from the town of Geraldton and is in the west 
ern part of the Geraldton gold camp. The city of Thunder Bay is 240 
km to the southwest. Access to Lindsley Township is provided by 
Highway 11 and numerous gravel roads. The township is also tra 
versed by the Trans-Canada pipeline and the Canadian National 
Railway.

MINERAL EXPLORATION
Information on exploration work is available at the Assessment Files 
Research office, Ontario Geological Survey, and from the office of 
the Resident Geologist (Beardmore-Geraldton), Ontario Ministry of 
Northern Development and Mines, Thunder Bay.

Exploration for gold in the early 1930s near Geraldton led to the 
discovery of two gold mines in the township, the Tombill and Jelli 
coe mines, which represent the western most producers of the Ger 
aldton Camp. The Jellicoe Mine was active between 1937 and 
1940, and the Tombill Mine was developed in 1936 and mined until 
1942, when ore reserves were exhausted (Mason and White 1986). 
Between 1980 and 1987, Dome Exploration (Canada) Limited con 
ducted an extensive exploration program, including magnetometer 
surveys and diamond drilling, in central Lindsley Township.

GENERAL GEOLOGY
Lindsley Township is situated in the central part of the Beardmore- 
Geraldton Belt of the Archean eastern Wabigoon Subprovince. It 
was mapped for the first time by E.L. Bruce (1935) shortly after the 
initial discoveries of gold near Geraldton. The present field work 
has been summarized by Kresz (1989).

ARCHEAN
The Precambrian bedrock is obscured by thick glacial sediments 
throughout most of the township. Outcrops are restricted to the 
western part of the township, along Highway 11, to the southeastern 
corner, where a few exposures occur near McKenzie Creek; and to a 
few small outcrops on the beaches of Wildgoose Lake. The present 
mapping consisted mainly of examining outcrop areas indicated on 
Bruce's (1935) map and locating exposures that were created by 
construction of Highway 11 and various access roads. The geologi 
cal interpretation of Lindsley Township is largely based on the geol 
ogy of the adjacent townships of Legault (Mackasey et al. 1976) 
and Errington (Pye 1951) and interpretation from recent high resolu 
tion aeromagnetic data (OGS-GSC 1988a, 1988b; OGS 1989a, 
1989b). Based on this interpretation, over two-thirds of the township 
is underlain by a thick metasedimentary unit of well-bedded, turbi- 
ditic, quartzofeldspathic sandstones. In the northern part of the unit, 
magnetite iron formation occurs interbedded with the epiclastic 
metasediments. The thick metasedimentary sequence is flanked to 
the north by several units of more limited width which are from south 
to north: 1) a unit of mafic metavolcanic rocks, not exposed in the 
township; 2) a unit of metaturbidites represented by one small out 
crop of bedded wacke on the shore of northern Wildgoose Lake; 3) 
a non-exposed unit of mafic metavolcanic rocks; and 4) a unit of 
coarse polymictic conglomerate with interbeds of coarse quartzo 
feldspathic arenite. Metamorphosed mafic intrusive rocks (meta- 
gabbro) are probably associated with the metavolcanic units but 
have not been observed in outcrop. West of the Tombill Mine, 
quartz-feldspar porphyry is exposed in a small outcrop beside 
Highway 11 and has been intersected nearby by drilling.

PROTEROZOIC
Several north-striking diabase dikes crosscut the Archean supra 
crustal rocks. The extent of the dikes has been deduced from their 
magnetic signatures on high-resolution aeromagnetic maps (OGS- 
GSC 1988a, 1988b; OGS 1989a, 1989b). A few exposures repre 
senting the dikes are present in Lindsley Township.

PHANEROZOIC

Pleistocene
Lindsley Township is covered by thick drumlinized till deposits. The 
orientation of the numerous drumlinoid ridges are indicative of the 
ice flow direction of the last glacial advance. Thick sand and gravel 
deposits at Wildgoose Lake represent glaciofluvial deposits that 
also form eskers. The Quarternary geology was mapped by 
Kristjansson et al.(1988).

STRUCTURE
The Archean supracrustal rock units all trend in an easterly direc 
tion. Regional structural studies carried out by Williams (1987), 
strongly suggest that the Beardmore-Geraldton Belt represents a 
tectono-stratigraphic assemblage rather than a metavolcanic 
metasedimentary stratigraphic sequence. Structural measure 
ments taken in outcrops of bedded metaturbidites reveal steep 
north-dipping to vertical bedding. All sandstone beds showing a 
grain size gradation, stratigraphically face north. The metasedi 
mentary rocks possess a strong cleavage which is parallel to bed 
ding. Structural investigations within the Beardmore-Geraldton Belt 
(Williams 1987; Macdonald 1988) demonstrate that east-striking 
deformation zones related to shearing are the main tectonic fea 
tures. The repetition of iron formation bands associated with the 
metaturbidites may have been produced by folding related to 
shearing.

METAMORPHISM
All Archean supracrustal rocks have been metamorphosed to low- 
grade mineral assemblages characteristic of greenschist facies. 
The Proterozoic diabase dikes are unmetamorphosed.

ECONOMIC GEOLOGY
Lindsley Township is part of the Geraldton gold camp which pro 
duced some 3 million ounces of gold between 1934 and 1970. Two 
former producing gold mines are situated in the eastern part of the 
township. The Jellicoe Mine produced a total of 5675 ounces of 
gold and 515 ounces of silver from 14 722 tons of ore and the Tombill 
Mine yielded 68 739 ounces of gold and 8595 ounces of silver from 
190 622 tons of ore. Both mines are situated along a wide deforma 
tion zone referred to as the Barton Bay deformation zone by 
Macdonald (1983). These two mines lie on strike with the other 
major gold deposits of the Geraldton Camp. The close spatial asso 
ciation of the various gold deposits with the deformation zone sug 
gests that it represents the main control on gold mineralization.
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(P1) Till
(P2) Glaciofluvial gravel deposits
(P3) Glaciofluvial sand deposits
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Mafic Intrusive Rocks
5a Diabase
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Metamorphosed Felsic Hypabyssal Rocks
4a Quartz-feldspar porphyry
4b Quartz-feldspar porphyry, derived schist

INTRUSIVE CONTACT

Epiclastic Metasediments (Turbidite Facies)
3a Quartzofeldspathic arenite 
3b Wacke, siltstone 
3c Mudstone, slate

Epiclastic Metasediments (Alluvial-Fluvial Facies)
2a Polymictic conglomerate 
2b Quartzofeldspathic arenite

Mafic Metavolcanic Rocks6

a This is a field legend and may be changed as a result of subsequent laboratory 
investigations. Order within map units does not imply geochronological order.

b The letter "i" in brackets following a rock unit number (e.g., 3ab(i)) indicates that 
the outcrop shown is from previous mapping and has not been visited by the field 
party.

c The letter "G" preceding a map unit number indicates lithologic information inter 
preted from geophysical data.

d Map unit numbers in brackets designate bedrock intersections from overburden 
drilling by the Geological Survey of Canada (Thorleifson and Kristjansson 1988).

e No surface exposure of this unit was found in Lindsley Township.
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