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Foreword

Detailed geological information, a compilation of presently known economic deposits, 
and past exploration activity are essential for effective mineral exploration and as a basis 
for land use potential evaluation. Prior to 1989, the information available for the Seagram 
Lake area was limited to a reconnaissance and preliminary level.

The area is situated along the same geological belt that hosted the deposits of the 
Geraldton gold camp. These produced over three million ounces of gold between 1934 
and 1970. The area hosts several gold occurrences, which at the time of writing were be 
ing re-evaluated by various companies. The Theresa gold mine, in the western part of the 
map area, produced 4785 ounces of gold between 1935 and 1955. At the time of writing 
the mine and its immediate surrounding area were extensively re-explored. The map area 
adjoins to the east the northern Long Lake area, which was mapped by the authors in 
1987. The Beardmore-Geraldton-Longlac area is considered as having excellent potential 
for further discovery of gold and other mineral resources.

V.G. Milne

Director
Ontario Geological Survey
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Abstract

The Precambrian bedrock underlying an area of 500 km2 was mapped in 1988 in the 
Seagram Lake area east of Geraldton. Much of the area lies within the eastern part of the 
metavolcanic-metasedimentary terrane of Archean age known as the Beardmore- 
Geraldton Belt. This terrane is characterized by an assemblage of east-trending 
metavolcanic and metasedimentary units. The southern part of the map area is underlain 
by metasedimentary schists of the Quetico Subprovince.

Metavolcanic rocks are represented in the map area by 1) 2 formation-scale units of 
mafic, tholeiitic, massive and pillowed flows characterized by flat chondrite-normalized 
rare earth element (REE) profiles; and 2) one unit dominated by mafic, massive amyg 
daloidal flows that are in part plagioclase-phyric, as well as volcaniclastic rocks 
containing clasts presenting a more felsic composition. Chemically this unit has a 
calc-alkalic affinity with REE profiles that show enrichment in the light REE ((CeTYb)N = 
5). Felsic volcanic rocks are represented in the map area by a few interflow fragmental ho 
rizons within the mafic units in Daley Township. The metavolcanic units are intruded by 
concordant, synvolcanic gabbro bodies. The Theresa stock, a metamorphosed, differenti 
ated intrusion of tholeiitic affinity with compositions ranging from gabbro to tonalite, 
intrudes the metavolcanic rocks in the western part of the map area.

The metasedimentary units are characterized by clastic sequences of feldspathic and 
quartzofeldspathic sandstones of turbidite facies. Polymictic conglomerate and magnetite 
iron formation also occur.

In most places, the supracrustal rocks possess a well-developed schistosity that paral 
lels the regional layering. Three east-trending high-strain zones, or deformation zones, 
that are up to several kilometres wide have been defined based on schistosities with asso 
ciated linear fabrics as well as on transposed primary structures and kilometre-scale 
asymmetric folds developed in a metasedimentary unit. This unit also hosts tectonized ma 
fic to ultramafic rock bodies that were derived from a large, disrupted, layered mafic 
intrusion. The asymmetry of the various tectonic structures and the orientation of linear 
fabrics suggest that the rocks underwent oblique dextral shearing. Recent structural stud 
ies by the Ontario Geological Survey coupled with areal mapping led to the interpretation 
that the Beardmore-Geraldton Belt represents a tectonically imbricated terrane.

In the northern part of the map area the supracrustal rocks are bounded by syn- to 
post-tectonic granitic rocks of the Onaman-Twin Lakes batholith. Two syntectonic in- 
trabelt granodiorite plutons also intrude the supracrustal rocks within the map area. One 
intrusion of alkalic affinity, composed of monzonite and syenite, occurs at Seagram Lake. 
This intrusion is believed to belong to a linear zone of alkalic plutons extending between 
Lake Superior and Chipman Lake, situated north of the map area. During the Proterozoic, 
diabase and minor lamprophyre dikes intruded all Archean rocks. Pleistocene glacial sedi 
ments were deposited on the peneplaned Precambrian shield. These deposits are 
particularly extensive in the northern part of the map area.

Gold is the main commodity sought within the map area. The Theresa Mine, situated 
in the western part of the map area, produced 4785 ounces of gold between 1935 and 
1955. There, gold is contained in quartz veins that are associated with a shear zone at the 
contact between metavolcanic rocks and the Theresa stock. In 1988 much surface and un 
derground exploration was carried out at the Theresa Mine. Exploration was also centred 
around several gold occurrences in the western part of the map area. Gold mineralization 
within the map area is spatially associated with eastern extensions of the same deforma 
tion structures that host all the gold deposits at Geraldton. Extensive sand and gravel 
deposits in the northern part of the map area offer excellent sources of aggregate material.

Precambrian geology, Seagram Lake area, by D.U. Kresz and B. Zayachivsky, Ontario 
Geology Survey, Report 287, 81 p.



Resume

En 1988, des roches precambriennes du socle d'une superficie de 500 km2 ont fait 1'objet d'une 
etude cartographique dans la region de Seagram Lake, a Test de Geraldton. La plus grande 
partie de cette region se situe a I'interieur de la partie orientale de la zone metavolcanique- 
metasedimentaire d'age archean connue sous le nomde ceinture Beardmore-Geraldton. Cette 
zone se caracterise par un ensemble d'unites metavolcaniques et metasedimentaires de direc 
tion est. Les roches sous-jacentes de la partie sud de la zone cartographies sont formees de 
schiste metasedimentaire de la sous-province de Quetico.

Les roches metavolcaniques sont represented dans la zone cartographies par 1) 2 unite's 
de rechelle d'une formation composers de coulees mafiques, thoieiitiques, massives et en 
coussins et caracte'risees par des profils aplatis de terres rares (REE) normalises par rapport a 
une chondrite; et 2) une unite dominee, d'une part, par des coulees mafiques, massives, amyg- 
daloi'des, en partie porphyriques a phenocristaux de plagioclase et, d'autre part, par des roches 
volcanoclastiques a fragments qui represented une composition plus felsique. Du point de vue 
chimique, cette derniere unite presente une affinite calco-alcaline avec des profils REE qui in- 
diquent un enrichissement de terres rares legeres ((Ce7Yb)N = 5). Les roches felsiques sont 
repre'sente'es dans la zone cartographies par quelques niveaux fragmentaires compris a 1'in- 
teneur de runite mafique du canton Daley. Les unites metavolcaniques sont traversees par des 
corps gabbroiques concordants synvolcaniques. Le petit massif de Theresa, qui est une intru 
sion metamorphisee et diff6renciee d'affinite thoieiitique, dont la composition varie d'un 
gabbro a une tonalite, recoupe les roches metavolcaniques dans la partie ouest de la zone car 
tographiee.

Les unites metasedimentaires sont caracterise'es par des sequences detritiques de gres 
feldspathique et quartzo-feldspathique a facies turbiditiques. On y trouve egalement des con- 
glomerats polyg6nique et des formations de fer a magnetite.

Dans la plupart des endroits, les roches supracrustales presentent une schistosite bien 
developpee et parallele au litage regional. En se basant sur la schistosite et les elements 
lineaires qui lui sont associes, aussi bien que sur des structures primaires transposes et des plis 
asymetriques a rechelle kilometrique qui affectent les unites metasedimentaires, on a defini 3 
zones de forte deformation, de direction est, et larges de plusiers kilometres. Cette unite com- 
porte aussi des corps mafiques et ultramafiques tectonises, qui proviennent d'une intrusion 
mafique importante, litee et disloquee. La disposition asymetrique des differentes structures 
techniques et I'orientation des elements lineaires suggerent que ces roches ont subi un cisaille- 
ment dextre. Des etudes recemment menees par la Commission geologique de 1'Ontario, 
conjointement avec la cartographic aeiienne, ont permis de conclure que la ceinture Beardmore- 
Geraldton representait un terrain tectoniquement imbrique.

Dans la partie nord de la zone cartographiee, les roches supracrustales sont bordees par 
des roches granitiques syn- et post-tectoniques du batholite des lacs Onaman-Twin. Deux plu- 
tons granodioritiques syntectoniques, localises entre les ceintures, recoupent eux aussi les 
roches supracrustales de la zone cartographiee. Une intrusion d'affinite alcaline, composes de 
monzonite et de syenite, se trouve dans les environs du lac Seagram. On pense que cette intru 
sion se rattache a une zone lineaire de plutons alcalins qui s'etend du lac Superieur au lac 
Chipman, au nord de la zone cartographiee. Pendant le Proterozoique, des dykes de diabase et 
de lamprophyriques mineurs se sont injected dans toutes les roches archeennes. Au cours du 
Pleistocene, des sediments glaciaires se sont deposes sur le bouclier precambrien peneplane. 
Ces sediments sont particulierement abondants dans la partie nord de la zone cartographiee.

L'or est I'eiement le plus recherche a 1'interieur de la zone cartographiee. Entre 1935 et 
1955, la mine de Theresa, situeS dans la partie ouest de la zone cartographiee, a produit 4785 
onces d'or. A cet endroit, Tor est contenu dans les filons de quartz associes a une zone de ci- 
saillement au contact entre les roches metavolcaniques et le petit massif de Theresa. En 1988, 
la mine de Theresa a connu une forte activite d'exploration souterraine et de surface. Les 
travaux d'exploration ont portes principalement sur plusieurs gisements d'or concentres dans la 
partie ouest de la zone cartographiee. D'un point de vue spatial, la mineralisation aurifere dans 
la zone cartographiee est associes au prolongement oriental des mSmes structures de deforma 
tion qui encaissent tous les giles auriferes de Geraldton. Les vastes depdts de sable et de 
gravier de la partie nord de la zone cartographiee constituent une excellente source de 
mateneux en agregats.

Precambrian geology, Seagram Lake area, par D.U. Kresz et B. Zayachivsky, Commission 
geologique de ('Ontario, rapport 287, 81 p.
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Introduction

LOCATION AND ACCESS

The map area is located east of Long Lake and comprises 
Daley Township and the eastern part of Ginoogaming First 
Nation Indian Reserve, formerly Long Lake Indian 
Reserve 77. The rest of the map area is unsurveyed 
territory. It is bounded by latitudes 49037'30"N and 
49050'25"N and longitudes 86032'50"W and 36*15^ and 
covers approximately 500 km (Figure 1). The town of 
Longlac is located on the eastern boundary of the map 
area and is 310 km by road (Highway 11) northeast of the 
city of Thunder Bay.

Access to the map area is provided by the Trans- 
Canada Highway 11, Highway 625 and the Canadian 
National Railway, which transects the map area. The 
Trans-Canada Pipeline passes through Daley Township 
and the Lukinto Lake area. Access to western parts of 
the map area is also provided by all-weather logging 
roads, including the Caltonite Road linking Terrace Bay 
and Longlac and the Blueberry Road linking Nakina 
and Longlac (Figure 5). Other secondary gravel roads 
provide access to various parts of the map area. Parts of 
the map area are also accessible by light watercraft from 
Long Lake, McKay Lake, Rockyshore Lake, Lukinto 
Lake and various interconnected lake and river systems.

PRESENT GEOLOGICAL SURVEY

The field work carried out during the summer of 1988 
consisted of mapping the Precambrian bedrock and its 
mineral deposits. Pace-and-compass traverses were run at 
300 to 400 m intervals; however, every possible effort was 
made to visit all areas of rock exposure interpreted from 
aerial photographs. The sun compass was used in areas of 
iron formation. Rock exposures were also investigated 
along all roads, the Canadian National Railway, the Trans- 
Canada Pipeline right-of-way and the shorelines of lakes. 
Recent exploration grids and old bush roads and trails 
were utilized to some extent. Vertical airphotos at a scale 
of 1:15 840 provided by the Surveys and Mapping Branch, 
Ontario Ministry of Natural Resources, were used in plot 
ting coded information in the field and in traverse plan 
ning. All field data have been transferred to 1:15 840 scale 
base maps derived from Forest Resources Inventory maps 
on which information changes were made during the 
course of field mapping.

Rock samples were collected in the field. Fifty sam 
ples were submitted for gold and silver assays, 40 were 
submitted for whole-rock geochemistry and 88 were submit 
ted for thin sectioning. A summary of field work (Kresz 
and Zayachivsky 1988) was published in December 1988.

Figure 1. Key map showing location of the Seagram Lake area, District of Thunder Bay, scale l: l 584 000.
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PHYSIOGRAPHY

The area has a topography typical of the peneplaned Pre 
cambrian Shield, with undulating rocky knobs and areas of 
low relief commonly occupied by swamp, marsh and mus 
keg. Highest elevation is 380 m above sea level. Low hills 
are also formed by moraines, kame and esker deposits. Lo 
cal relief does not exceed 100 m. Extensive sand deposits 
cover the northeastern part of the map area. The map area 
straddles the height of land separating the Arctic water 
shed from the Atlantic watershed. The Making Ground 
River and Rockyshore Creek flow into the Kenogami 
River via Long Lake, whereas the southeastern part of the 
map area including Seagram Lake and McKay Lake is 
drained by the Pic River, which flows into Lake Superior.

PREVIOUS GEOLOGICAL WORK

The earliest record of geological exploration in the area 
was made by R. Bell in 1870 along McKay Lake. A num 
ber of geologists, including E.V. Neelands in 1900, 
A.L. Parsons in 1907, A.P. Coleman in 1908, A.G. Burrows 
in 1916 and T.L. Tanton in 1917, explored the canoe 
routes of the area (Fairbairn 1938).

Systematic, government-sponsored geological map 
ping in the area was initiated following the discovery of a 
significant gold deposit at Geraldton in 1931. Bruce 
(1935) mapped Lindsley, Errington and Ashmore town 
ships in 1934. The northern Long Lake area, mapped by 
Fairbairn (1938) in 1936, includes the western portion of 
the present map area. Much of the present map area was 
mapped by R.D. Macdonald (1938) the following year. A 
portion of the present map area along Highway 11 was 
also included in a geological reconnaissance along the 
highway (then under construction) between Longlac and 
Hearst in 1941 by Evans (1945).

In 1965, Coates (1968) mapped the area southeast of 
the present map area at a scale of l inch to l mile.

In 1979, Amukun (1984) mapped the Klob Lake area, 
which adjoins the present map area to the east.

The northern Long Lake area, adjoining the present map 
area to the west, was remapped in 1987 (Kresz et al. 
1990a, 1990b).

EXPLORATION AND MINING HISTORY

Exploration activity began in the area with the discovery 
of molybdenite at Longlac in 1915, although no significant 
deposit was found.

Since the early 1930s gold has remained the principal 
commodity sought in the area. Exploration and mining ac 
tivity in the map area has centred around the Theresa gold 
mine, discovered in 1934 in the western part of the map 
area. The property changed ownership several times dur 
ing the mid-1930s until being taken over by Theresa Gold 
Mines Limited in 1938. The company began mining for 
gold in 1950. By 1954, when the mine closed, 4785 ounces 
of gold and 202 ounces of silver had been produced (Ma 
son and Mcconnell 1983; Mason and White 1986) from 
an estimated 35 000 tons of ore at a grade of 0.183 ounces 
Au/ton (Duration Mines Limited 1988).

In 1954, Floronada Mines Limited diamond drilled 
granitic rock east of Longlac in search of uranium. No en 
couraging results were reported.

Between the late 1950s and the mid-1960s, Can-Fer 
Mines Limited, Hanna Mining Company and the Algoma 
Steel Corporation, Limited explored the iron formations in 
the eastern part of the map area in search of a source of 
iron. The properties held by these companies were all al 
lowed to lapse.

In 1987, Duration Mines Limited attempted to bring 
the Theresa Mine back into production. The main shaft of 
Theresa Mine was dewatered, and underground and sur 
face drilling to delineate additional gold reserves was in 
progress during 1988.

TOPONYMS

Names of geographical features used in previous geologi 
cal and mining company reports, by prospectors and by lo 
cal residents may vary from official usage. The following 
are alternative names to official names shown on the Sea 
gram Lake map (back pocket), all of which have been used 
in the past:

Official Name Alternative Name(s)

Long Lake 
Kenogami River 
Seagram Lake 
Little McKay Lake 
McKay Lake

Making Ground River 
Longlac (town of) 
Ginoogaming First 
Nation Indian Reserve

Long Lac, Kenogami Lake
English River
Mud Lake, Shallow Lake
Granite Lake
McKay's Lake, Wapis Cauca
(original Ojibwa name)
Suicide River
Longuelac Station
Long Lake Indian Reserve 77



General Geology

The Seagram Lake area is situated in the eastern part of 
the Archean Wabigoon Subprovince (Goodwin 1970) and 
straddles the Wabigoon-Quetico subprovince boundary as 
defined by Ayres (1969). Like the northern Long Lake 
area adjacent to the map area in the west, it forms part 
of a tectono-stratigraphic sequence known as the 
Beardmore-Geraldton Belt (Ayres 1969). East of Lake 
Nipigon, the Beardmore-Geraldton Belt is about 
180 km long and 30 km wide. It is bounded to the north by 
the Tashota-Onaman metavolcanic-plutonic domain 
(Amukun 1980; Mason and White 1986; Blackburn and 
Johns 1988) and to the south by the Quetico Subprovince.

The Beardmore-Geraldton Belt is characterized by a 
series of repetitive, east-trending, steeply dipping, mafic 
metavolcanic and metasedimentary formations. 1 The re 
petitive character of the rocks is believed to represent a 
tectonically imbricated stratigraphy of volcanic and sedi 
mentary sequences (Williams 1987a; Devaney and 
Williams 1989). Regional structural studies by Williams 
(1987a) suggest that the Beardmore-Geraldton Belt as a 
whole is a stratigraphically north-facing assemblage. In 
the description of the geology of the northern Long Lake 
area (Kresz and Zayachivsky 1991) the supracrustal rocks 
forming this tectono-stratigraphic sequence have been sub 
divided into 3 volcanic-sedimentary unit pairs informally 
referred to as the Northern, Central, and Southern volcanic 
units and the Central and Southern sedimentary units (see 
Figure!). A smaller volcanic unit within the Southern 
sedimentary unit has been referred to as the "Eldee Lake 
volcanic unit". The same subdivision scheme has been 
adopted in this report because of the similar general geo 
logical structure and because most supracrustal units 
extend laterally eastward into the Seagram Lake area.

The Beardmore-Geraldton Belt is some 23 km wide 
at the western end of the present map area, but its width 
diminishes eastward. The well-defined multiple layering 
characterizing the structure of the belt between Beardmore 
and Longlac also disappears to the east.

Archean metavolcanic rocks within the map area are 
represented by massive and pillowed flows, which are 
commonly amygdaloidal, and mafic volcaniclastics. Felsic 
volcanics are found as narrow units of limited extent in the 
northern part of the map area.

Archean metasedimentary rocks consist of turbiditic 
sandstone, conglomerate and magnetite iron formation. 
With increasing metamorphic grade, these occur as quartz- 
feldspar-biotite schists.

The term "formation" is used in the context of this report only to refer 
to a distinct body of rock and does not imply a relative position within 
the stratigraphy, as the various rock units may have been tectonically 
repeated.

It is understood that all volcanic and sedimentary rocks that belong to 
the Archean assemblage have been metamorphosed. As a result the 
prefix "meta" has been omitted from the rock descriptions that follow.

Mafic intrusive rocks (gabbro) are found associated 
with the metavolcanic rocks and are believed to be related 
to them. Mafic to ultramafic rock bodies of limited extent 
are found within metasedimentary rocks and are restricted 
to a zone of shearing, suggesting a tectonic emplacement.

Felsic intrusive rocks are represented by 1) fine 
grained felsic dikes of feldspar and quartz-feldspar 
porphyry that intrude the metavolcanic rocks and much 
less commonly the metasedimentary rocks; 2) a metamor 
phosed stock of gabbro, diorite, quartz diorite and tonalite 
north of the Theresa Mine; and 3) syntectonic granitic in 
trusions.

During the Proterozoic, all Archean supracrustal rocks 
were intruded by north- and northwest-trending diabase 
dikes and by minor lamprophyre dikes.

Pleistocene unconsolidated deposits of till, glacioflu 
vial sand and gravel unconformably overlie the 
peneplained Precambrian rocks. The Pleistocene cover is 
particularly extensive in the northern part of the map area.

Table l lists the lithologic units that occur in the map 
area.

Two prominent high-strain zones, referred to here as 
deformation zones, have been recognized in the Geraldton 
area. These extend eastward into the northern Long Lake 
area (Kresz and Zayachivsky 1991) and into the Seagram 
Lake area. The deformation zones, bounded by lithostra 
tigraphic contacts, are defined by strong tectonic fabrics 
and structures indicative of dextral shearing. A prominent 
northeast-striking fault, the Gravel River-Kamuck River 
fault, extends from Lake Superior into the present map 
area and beyond towards Pagwachuan Lake. A pro 
nounced north-trending topographic lineament traceable 
from Lake Superior to Chipman Lake passes through the 
present map area. Several alkalic and carbonatite intru 
sions defining the northeastern Lake Superior alkalic 
rock-carbonatite petrogenetic province (Sage 1985) fall 
along this lineament.

Metamorphic grades of greenschist-facies mineral as 
semblages prevail within the Beardmore-Geraldton Belt. 
Rocks to the east of Long Lake, however, are metamor 
phosed under higher grades typical of upper greenschist to 
amphibolite conditions.

Economic aspects of the area pertain mostly to gold, 
which is found associated with the east-trending regional 
deformation zones. The Theresa Mine, south of Longlac, 
produced 4785 ounces of gold and 202 ounces of silver 
prior to 1954. The Geraldton Camp to the west produced 
over 3 million ounces of gold and 240 000 ounces of silver 
between 1934 and 1970 (Mason and White 1986). Sand 
and gravel deposits in the northern part of the map area are 
an excellent source of aggregate.
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CS: 
CV: 
EV: 
NV: 
QS:

Metavolcanic rocks and related intrusions
Metasediment^

Metamorphosed (pretectonic) granitic rocks
Syntectonic granitic rocks
Alkalic intrusion

Central sedimentary unit 
Central volcanic unit 
Eldee Lake volcanic unit 
Northern volcanic unit 
Quetico Subprovince

* * * * Deformation zone boundary
Shear zone 

 * Fault 
E Shaft

SS: Southern sedimentary unit
SV: Southern volcanic unit

TOPD: Tashota-Onaman plutonic domain
BBDZ: Barton Bay Deformation Zone
BRDZ: Burrows River Deformation Zone

Figure 2. Generalized geological map of the Seagram Lake area showing the principal lithological elements and structures with the corresponding 
informal names used for descriptive purposes.

PRECAMBRIAN 

Archean

VOLCANIC ROCKS

The metavolcanic rocks underlying the map area belong to 
4 distinct units, 3 of which are continuous from Lake

Nipigon to Longlac (Pye et al. 1966; Stott 1984a, 1984b).2 
In this report these are informally referred to as the North 
ern, Central, and Southern volcanic units (Figure 2). A 
fourth unit of lesser extent extending from Seagram Lake 
in the east to the old MacLeod townsite in Ashmore Town 
ship occurs between the Central and Southern volcanic 
units. In this report, the unit will be informally referred to 
as the Eldee Lake volcanic unit.



SEAGRAM LAKE AREA

Table 1. Table of lithologic units for the Seagram Lake area.

PHANEROZOIC 

CENOZOIC 

QUATERNARY 
HOLOCENE

Stream and lake deposits, peat

PLEISTOCENE

Till and glaciofluvial (sand and gravel) deposits

UNCONFORMITY

PRECAMBRIAN 
PROTEROZOIC

Intrusive Rocks
Diabase, plagioclase porphyritic diabase, plagioclase-pyroxene porphyritic diabase, lam 
prophyre, peridotite

INTRUSIVE CONTACT

ARCHEAN"
Felsic to Intermediate Intrusive Rocks (Nonmetamorphosed Granitic Rocks)

Diorite, quartz diorite, tonalite, monzodiorite, quartz monzodiorite, granodiorite, granite, 
monzonite, quartz monzonite, syenite, aplite, pegmatite, feldspar and quartz porphyries

Mafic to Felsic Metamorphosed Intrusive Rocks (Theresa Stock)
Gabbro, diorite, quartz diorite, tonalite, trondhjemite

INTRUSIVE CONTACT

Felsic Intrusive Rocks (Hypabyssal Intrusions)
Feldspar porphyry, quartz-feldspar porphyry, fine-grained felsic dikes

INTRUSIVE CONTACT

Mafic and Ultramafic Intrusive Rocks
Gabbro, cumulate-textured mafic to ultramafic rocks

INTRUSIVE CONTACT

Supracrustal Rocks
Chemical Metasediments
Magnetite iron formation

Epiclastic Metasediments
Quartzofeldspathic and feldspathic arenite, quartz arenite, quartzofeldspathic and feld 
spathic wacke, siltstone, slate, conglomerate, mica schist, paragneiss

Felsic to Intermediate Metavolcanic Rocks
Tuff, lapilli tuff, tuff breccia

Mafic Metavolcanic Rocks
Massive and pillowed flows, tuff, lapilli tuff, tuff breccia

' The order in which the major rock groups are listed does imply any age relationships, as units are in 
tercalated, and their contacts may be conformable, nonconformable or faulted.

Most of the volcanic rocks underlying the map area these are of limited extent and have not been given a par- 
are mafic in composition. Chemically more evolved rocks ticular unit name. Similarities and differences among the 
(i.e., felsic compositions are present only in a few places), various volcanic formations are summarized in Table 2.
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Table 2. Characteristics of the various volcanic units from information compiled in the Seagram Lake area and the northern Long Lake area (Kresz and 
Zayachivsky 1991).

Lithologic make-up

Northern volcanic 
unit

Massive and pillowed 
flows; felsic fragmen 
tal units

Central volcanic 
unit

Massive flows; minor 
pillows; extensive 
fragmental

Eldee Lake volcanic 
unit

Hornblende schist; 
fragmental rocks

Southern volcanic 
unit

Hornblende schist; pil 
lowed flows

Composition Mafic, tholeiitic; inter 
vening felsic

Mafic, tholeiitic to 
calc-alkalic

Mafic, tholeiitic Mafic, tholeiitic

Plagioclase porphyritic 
rocks

Rare Common Local Occasional

Amygdules Common in pillow 
rims

Abundant, large, up Rare 
to 10 cm*

Rare

Synvolcanic intrusive 
rocks

Gabbro Gabbro; numerous fel 
sic dikes

Gabbro Gabbro

Environment of deposition Subaqueous Subaerial Subaqueous at least in 
part

Photo 1. Intrusive breccia in an outcrop north of Phipps Lake. The association of this rock is not well defined because of extensive sand deposits 
blanketing the bedrock in that area. This breccia is formed of fragments that have been described in the field as diorite, hornblendite and 
amphibolite. It probably represents the intrusive contact between granitic rocks and metavolcanic rocks in the northern part of the map area.

Mafic Volcanic Rocks

NORTHERN VOLCANIC UNIT

Within the map area, the Northern volcanic unit underlies 
the central part of Daley Township. At the Daley-Oakes 
township line the Northern volcanic unit is about 1.8 km

wide. It gradually narrows to 0.6 km at the eastern bound 
ary of Daley Township as a result of the intrusion of 2 
large granitic masses: the Croll Lake stock to the south 
and the Onaman-Twin Lakes batholithic complex to the 
north. Beyond Daley Township the formation is overlain 
by extensive glaciofluvial deposits. North of Phipps 
Lake it appears the formation is reduced to a narrow

8
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unit of intrusive breccia as the result of extensive stoping 
by the adjacent granitic plutons (Photo 1). According to 
the aeromagnetic map (ODM-GSC 1963d), a weak mag 
netic anomaly whose intensity strengthens towards Pamela 
Lake indicates that the Northern volcanic unit probably 
occurs within the granitic rocks as a band of amphibolite 
that widens eastward. Mapping by Amukun (1984) to the 
east of the present map area clearly supports this, as mafic 
volcanic rocks occur along the projected trend of the meta- 
volcanic unit. To the east of the present map area the 
Northern and Central volcanic units are not separated by a 
metasedimentary unit, so the 2 metavolcanic formations 
cannot be distinguished from each other.

In the northern Long Lake area (Kresz and 
Zayachivsky 1991), the Northern volcanic unit has been 
described as amygdaloidal pillow basalts and gabbro 
metamorphosed to hornblende schists north of Longlac. 
In Daley Township, pillow structures are not readily iden 
tified because of metamorphic recrystallization. Pillows 
have unequivocally been recognized in western and cen 
tral Daley Township in the vicinity of the Trans-Canada 
Pipeline, where they occur in a highly strained state. The 
deformed pillow structures have elliptical outlines with a 
length to width ratio of 4: l or more and may be over 2 m 
in length. They typically have highly epidotized cores. 
Stretched quartz amygdules, up to 5 cm wide on the out 
crop surface, are abundant in the pillow rims. Massive 
flows have been interpreted from outcrops in which the 
rock lacks any primary structure. In western Daley Town 
ship the mafic volcanic flow units are intercalated with 
volcaniclastic units. These have a more felsic aspect and 
are described separately above. The volcanic rocks are 
typically black because of their high hornblende content 
and have a strong schistosity. Mineral lineations imparted

by oriented hornblende crystals are commonly found 
along the schistosity plane.

CENTRAL VOLCANIC UNIT

The Central volcanic unit belongs to a volcanic unit that is 
continuous over a distance of 180 km from Lake Nipigon 
to Klotz Lake (Pye et al. 1966; Innes and Ayres 1970; Stott 
1984a, 1984b).Within the map area it is the largest vol 
canic unit, being 5 km wide in its western part.

The Central volcanic unit in this region consists gen 
erally of nonpillowed, massive flows that are commonly 
amygdaloidal and are interlayered with mafic volcaniclas 
tic units. Plagioclase-phyric rocks are common.

Flows

Basaltic flows are massive and homogeneous. In places 
they contain phenocrysts and amygdules. Amygdaloidal 
mafic rocks provide good marker horizons even in 
strained rocks because quartz amygdules are not easily 
obliterated. Individual flows are not easily distin 
guished. In one case, at the western margin of the map 
area to the north of the Theresa stock, a single flow no 
more than 100 m wide can be traced, as it lies com 
pletely in volcaniclastic material. Unequivocal pillow 
structures featuring epidotized cores have been found at 
the southeastern corner of the Ginoogaming First Na 
tion Indian Reserve. In a few places selvage-like fea 
tures, probably representing pahoehoe toes, have been 
recognized. The scarcity of pillows, the abundance of 
amygdules (Photo 2), reaching in places several centi 
metres across, and the substantial amount of fragmental 
rocks suggest that the volcanic rocks of the Central vol 
canic unit were deposited in a subaerial environment.

Photo 2. Amygdaloidal basalt flow, southern Rockyshore Lake. Amygdules consist of white quartz and are strained. The presence of large vesicles 
in nonpillowed flows indicates subaerial volcanism.



OGS REPORT 287

Volcaniclastic Rocks

Fragmental rocks composed of ash tuff, lapilli tuff and tuff 
breccia constitute a large portion of the Central volcanic 
unit. North of the Theresa stock, volcaniclastic rocks form 
a thick and extensive deposit. In the Rockyshore Lake 
area, lapilli tuff to lapillistone units and lesser tuff breccia 
occur among the flows. These probably represent mafic 
pyroclastic or epiclastic deposits. The fragments are 
largely mafic in composition, although clasts that are light 
grey to white on the weathered surface, suggesting a more 
felsic composition, are found in many places.

Within the Ginoogaming First Nation Indian Reserve, 
well-bedded, fragmental deposits were observed. These 
deposits consist of mafic, aphyric to crystallophyric tuff 
beds up to several metres thick that are associated with 
coarser fragmentals. The tuff beds show in places a con 
spicuous internal layering defined by slight compositional 
differences or by variations in phenocryst concentrations. 
Cream white, millimetre-size plagioclase phenocrysts are 
common in tuff beds, but mafic phenocrysts have also 
been observed.

Monolithic fragmental rocks are invariably mafic in 
composition and are characterized by pea-size lapilli set in 
a tuff matrix. Heterolithic rocks consist of unsorted mafic 
clasts and h'ght-weathering felsic types (Photos 3 and 20). 
The more felsic fragments range from l to 20 cm in size, 
but angular blocks several tens of centimetres across have 
been observed in a coarse tuff breccia exposure near the 
western boundary of the map area between the Theresa 
stock and the Croll Lake stock. In most cases clasts have 
been tectonically deformed and original layering may be 
transposed.

Porphyritic Rocks

Plagioclase phenocrysts are commonly found in mafic 
flows and in fragmental rocks. They occur as white, saus- 
suritized crystals that range from l to 3 mm across and are 
common to the northwest of Rockyshore Lake, where they 
occur in flows and to a lesser extent in the intervening 
fragmental rocks. They increase in abundance in the vol 
caniclastic rocks of die northern Central volcanic unit, 
suggesting a relationship between plagioclase phenocryst 
content and greater amounts of pyroclastic material.

Amygdaloidal Rocks

Amygdaloidal flows are good marker horizons. Amygdules 
range in size from l mm to 15 cm. In relatively undeformed 
rocks they are spherical. The best examples have been ob 
served along the Caltonite Road between Flat Rapids and 
the Theresa Mine. In deformed rocks they have been elon 
gated and flattened (Photo 2). Vesicles several centimetres 
in diameter in nonpillowed flows are evidence for subaer 
ial volcanism. The vesicular flows have been observed 
from Croll Township in the west (Kresz and Zayachivsky 
1991) to Hoiles Creek, indicating that subaerial conditions 
under which the Central volcanic unit formed may have 
extended for at least 40 km. White quartz is the most com 
mon vesicle-filling mineral; however, epidote and horn 
blende after chlorite have also been found.

ELDEE LAKE VOLCANIC UNIT

The Eldee Lake volcanic unit extends from the Ashmore- 
Errington township line in the west (Pye et al. 1966) to 
Seagram Lake. It has been described in the northern Long

Photo 3. Tuff breccia showing clasts with an intermediate to felsic composition set in a mafic tuff. Outcrop situated west of the Lower Flat Rapids 
on the Making Ground River. This fragmental rock is part a sequence of mafic tuff, lapilli tuff and tuff breccia that characterizes the northern part 
of the Central volcanic unit. The pocket knife is 9 cm long.
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Lake area by Kresz and Zayachivsky (1991) as an east- 
trending band of mafic volcanics and gabbro within the 
Southern sedimentary unit. The lack of identifiable pri 
mary features in the present and northern Long Lake map 
area prevents the authors from giving a volcanological in 
terpretation. In the present map area, the formation occurs 
as several lenticular bodies representing a boudinaged unit 
at the most 200 m wide, hosted by turbiditic sandstones 
between Milbean and Seagram lakes. There, the Eldee 
Lake volcanic unit consists of hornblende schist after ba 
salt and gabbro. Between the Making Ground River and 
Milbean Lake, the rocks have a fragmental aspect. At Sea 
gram Lake, the easternmost part of the formation is repre 
sented by several metre-wide metagabbro units hosted by 
turbiditic sandstones.

SOUTHERN VOLCANIC UNIT

The Southern volcanic unit is continuous over a distance 
of about 145 km from Lake Nipigon to Pagwachuan Lake. 
As the southernmost volcanic unit, it is traditionally con 
sidered as being at the boundary between the Wabigoon 
Subprovince and the Quetico Subprovince (Ayres 1969; 
Goodwin 1970; Card and Ciesielski 1986). According to 
the geological compilation map (Pye et al. 1966), the 
width of the formation ranges between 0.5 and 2 km over 
an unbroken strike distance of 125 km.

Within the present map area the Southern volcanic 
unit is a northeast-trending unit of mafic volcanic rocks 
and gabbro, with a maximum width of 900 m (Figure 2). 
Between Little McKay Lake and Laponen Lake the forma 
tion is not exposed. To the west of Long Lake the 
formation is in strong magnetic contrast with the me- 
tasediments (ODM-GSC 1963a; OGS-GSC 1988a, 
1988b), whereas to the east (ODM-GSC 1963a, 1963c) 
that contrast is much weaker. The mafic volcanic rocks are 
fine-grained amphibolites with a commonly well-devel 
oped schistosity. Pillow structures with conspicuous 
selvages have been observed in several exposures on the 
south side of Seagram Lake. There the pillows are weakly 
deformed and are of the order of l m across. In one out 
crop the shape and packing of pillows suggest a 
north-facing flow. East of Laponen Lake plagioclase- 
phyric and amygdaloidal rocks were found locally.

PETROLOGY OF MAFIC VOLCANIC ROCKS 

Petrographic Characteristics

All volcanic rocks were metamorphosed and recrystallized 
to secondary mineral assemblages that were stable under 
the prevailing P-T conditions of prograde metamorphism. 
In many cases, the generally fine-grained texture associ 
ated with flows has been retained. However, where rocks 
are sheared, a coarser texture is observed; this may have 
developed through the crystallization of long prismatic to 
bladed amphiboles that parallel the foliation plane. In such 
cases, it is not always possible to distinguish between ex 
trusive and intrusive mafic rocks. The metamorphic condi 

tions that affected the metavolcanic rocks within the map 
area ranged between upper greenschist and lower amphi 
bolite. All the metavolcanic rocks (amphibolites) have pla 
gioclase and hornblende as major constituents. Quartz as a 
product of metamorphic degradation is always present. 
Also present in various parageneses are clinozoisite and 
epidote, biotite, garnet, magnetite, titanite, calcite and 
white mica. Actinolite and chlorite may be important con 
stituents in low-grade amphibolites and retrograded rocks. 
The composition of plagioclase varies in the low-grade 
rocks and the higher grade amphibolites: the anorthite 
content in mafic rocks increases with increasing metamor 
phic grade (Winkler 1979). Plagioclase phenocrysts in 
porphyritic rocks have commonly retained their primary 
outline, but because of their original high calcium content 
(andesine to labradorite) they have been completely saus- 
suritized.

Metasomatized rocks are characterized by unusual 
concentrations of certain minerals such as epidote or cli 
nozoisite, biotite, garnet, alkali feldspar, carbonate and 
silica. Pillow centres in most places are epidotized. In the 
western part of Seagram Lake the rocks of the Southern 
volcanic unit along the shoreline are grey to greenish grey 
and are laced with anastomosing white veinlets. In thin 
section, the rocks show a high amount of epidote, and the 
veinlets consist of clinozoisite and epidote. Rocks near the 
Seagram Lake alkalic intrusion in places show secondary 
alkali feldspar. At Seagram Lake, one exposure shows 
abundant millimetre-size garnet porphyroblasts in pillow 
selvages that result from an excess of aluminum over alka 
lis. The presence of abundant biotite may be the result of 
potassium introduction. Intensely sheared rocks are com 
monly carbonatized and silicified.

Intermediate to Felsic Volcanic Rocks

Volcanic rocks of intermediate to felsic composition are 
scarce within the Beardmore-Geraldton Belt. These rocks 
are found as fragmental units within the Northern volcanic 
unit and as clasts in the volcaniclastic part of the Central 
volcanic unit

NORTHERN VOLCANIC UNIT

Several units of lapilli tuff and tuff breccia that have been 
described in Oakes Township (Kresz and Zayachivsky 
1991) are continuous into Daley Township, where 4 such 
units have been traced for a maximum distance of 1.6 km. 
In Daley Township these fragmental units occur among 
the mafic volcanic rocks and probably represent interflow 
pyroclastic or epiclastic deposits. The units are one to sev 
eral tens of metres thick and are composed of lapilli- to 
block-size fragments (Photo 4). Clasts are generally in a 
highly strained state with length to width ratios exceeding 
5:1 on the outcrop surface. The felsic composition of the 
clasts is revealed by white weathering on the outcrop sur 
face. On close examination, the clasts have an aphanitic 
texture and commonly contain white plagioclase and quartz 
phenocrysts that suggest a dacitic to rhyolitic composition.
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Photo 4. Monolithologic felsic tuff breccia unit, western Daley Township. This fragmental rock consists of clasts of quartz-feldspar phenocryst^ set 
in a sandy, quartz-feldspar crystallophyric tuff. Several such felsic units are intercalated between mafic flow units of the Northern volcanic unit.

They are set in a sandy tuff matrix of broken feldspar and 
quartz crystals. The plagioclase- and quartz-phyric nature 
of both the matrix and clasts, together with the mono- 
lithologic character in some parts of the units, suggests a 
pyroclastic origin that resulted from the fragmentation of 
quartz-porphyritic lava. Mafic tuff bands up to several me 
tres wide have been found intercalated within the interme 
diate to felsic fragmental units. The bands commonly 
contain lapillus-size clasts. A sulphide-bearing cherty unit 
associated with the fragmental rocks was found on the 
Oakes-Daley township line (Kresz and Zayachivsky 
1991). Locally abundant biotite, muscovite, octahedral 
magnetite crystals and garnet, which are of metamorphic 
origin, may be found.

The fragmental units are interpreted as representing 
distal deposits that formed during an episode of explosive 
volcanism. The nature of the contact   stratigraphic or 
faulted   between these units and the amphibolites repre 
senting mafic flows is not known.

CENTRAL VOLCANIC UNIT

Truly felsic volcanic units were not found in the Central 
volcanic unit. Clasts of intermediate to felsic composition, 
however, commonly occur in the fragmental parts of the 
unit (Photos 3 and 20).

SEDIMENTARY ROCKS

Within the northern Long Lake area (Kresz and 
Zayachivsky 1991), the metasedimentary rocks have been 
described as 3 separate units, namely, the Northern, Cen 
tral and Southern sedimentary units. Two of these, the

Central and Southern sedimentary units, extend eastward 
into the present map area. Also exposed in the southern 
part of the area are sediments of the Quetico Subprovince.

All sedimentary formations consist of epiclastic rocks 
that are characteristic of turbidites. The sedimentary rocks 
consist largely of quartzofeldspathic arenite and wacke 
with minor conglomerate and magnetite iron formation. 
Despite a somewhat higher metamorphic grade than in the 
northern Long Lake area, rocks of the Southern sedimen 
tary unit in many places still show bedding structures and 
grain-size gradation. Rocks south of McKay Lake have 
been migmatized.

CENTRAL SEDIMENTARY UNIT

The Central sedimentary unit extends from Lake Nipigon 
to Daley Township. In the northern Long Lake area (Kresz 
and Zayachivsky 1991) it has been described as a se 
quence of bedded turbiditic sandstones. In Oakes and 
Daley townships the unit is intruded by granitic rocks of 
the Croll Lake stock to the extent that in Daley Township 
it occurs as an arcuate body no more than 300 m wide. 
The unit terminates at the northern margin of the Croll 
Lake stock.

In the present map area the metasediments of the Cen 
tral sedimentary unit are slates and biotite schists. Near the 
granitic intrusion, primary features have been destroyed by 
shearing and metamorphism. On Crib Road, a small out 
crop marks the contact between the sediments and the 
Croll Lake stock. As with rocks in contact zones between 
the Central sedimentary unit and the Croll Lake stock ob 
served in Oakes Township (Kresz and Zayachivsky 1991), 
the rocks at the contact in the present area are rust-stained
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on surface because of the weathering of pyrrhotite. Red 
dish brown almandine garnets up to 5 mm across are also 
common near the contact. Where the Central sedimentary 
unit ends in the granitic rocks at Highway 11, the sedi 
mentary rocks are gneissic, highly sheared and migmatitic.

SOUTHERN SEDIMENTARY UNIT

The Southern sedimentary unit, at least 180 km long, is 
the most extensive sedimentary unit within the Beard- 
more-Geraldton Belt. As in the northern Long Lake area, 
it is, from a sedimentological and lithologic aspect, the 
most diversified unit Despite the fact that it lies in a zone 
of high strain referred to as the "Barton Bay Deformation 
Zone", primary structures have commonly been preserved. 
In the Long Lake area and in the present map area, the 
Southern sedimentary unit bulges and thins repeatedly 
along its length. Structural and geophysical evidence sug 
gests that the bulges are caused by folding.

In the present map area, the Southern sedimentary 
unit trends northeasterly between the Central and Southern 
volcanic units. At Seagram Lake, the unit is 900 m wide, 
while at the eastern limit of the map area it is over 2 km 
wide. At the western limit of the area it is tectonically 
thickened to a width of over 6 km (Figure 12).

The Southern sedimentary unit consists in large part 
of turbidite sandstones that comprise quartzofeldspathic 
arenites and feldspathic wacke and siltstone. The sand 
stones are commonly thinly to very thickly bedded and in 
places show normal grain-size gradation typical of tur- 
biditic sandstones. Units of polymictic conglomerate are 
present along the northern margin of the Southern sedi 
mentary unit and have been found 1) to the southwest of 
the Theresa Mine, 2) at Seagram Lake and 3) south of 
Hoiles Creek. At Seagram Lake, quartz-rich arenite is in 
terbedded with conglomerate. A continuous zone of 
magnetite iron formation at the northern margin of the 
Southern sedimentary unit parallels its contact. In the 
Hoiles Creek area the zones of iron formation are repeated 
by folding. All metasedimentary rocks are described in de 
tail below.

QUETICO SUBPROVINCE

The Quetico Subprovince is underlain by a monotonous 
sequence of clastic sediments and derived migmatites, 
bounded by greenstone-granite terranes to the north 
(Wabigoon Subprovince) and south (Wawa Sub- 
provinceXWilliams 1987a, 1987b; Percival and 
Williams 1989). Between the Southern volcanic unit 
and the Gravel River-Kamuck River fault, the sedi 
ments consist of fine-grained feldspar-biotite 
schist after feldspathic wacke and arenite. Bedding 
with locally preserved primary grain-size grading 
has been observed in a few places. Most exposures, 
however, reveal a rather structureless sandstone.

South of the fault, the sedimentary rocks are mig- 
matized, well-foliated, medium- to coarse-grained

garnetiferous quartz-feldspar-biotite schists and gneisses. 
The schists and gneisses contain abundant white granitic 
leucosome bands parallel to foliation. These bands were 
derived by anatectic melting. They range in thickness from 
a few millimetres to several metres and may have aplitic, 
coarse-grained and pegmatitic textures. The amount of 
anatectic material in the paragneisses increases southward, 
indicating an increasing metamorphic grade.

Northeast-trending zones of magnetite iron formation 
occur on both sides of McKay Lake. Exposures of mag 
netite-rich bands are scarce, but the zones are well defined 
on aeromagnetic maps (ODM-GSC 1963c).

PETROGRAPHY OF 
METASEDIMENTARY ROCKS

Sandstones

Sandstones comprising arenites, wackes and mudstones 
(see the classification of sandstones in Appendix 2) of tur- 
biditic facies make up most of the sedimentary rocks 
within the map area. Because of the higher metamorphic 
grade than west of Long Lake, framework and matrix 
components of the sandstones have recrystallized into 
biotite-quartzofeldspathic schists and gneisses, which may 
also contain hornblende and garnet.

Primary turbidite structures are mostly preserved in 
the Southern sedimentary unit, whereas the sandstones in 
the Quetico Subprovince do not exhibit primary structures. 
In the Southern sedimentary unit, sandstone beds are typi 
cally a few centimetres to several tens of centimetres 
thick; however, many are discontinuous and lenticular as a 
result of tectonism. The best examples of bedded sand 
stones are displayed along the shoreline of Seagram Lake 
and east of Laponen Lake.

In some places, beds show conspicuous Bouma cycles 
(Bouma 1962) in which the graded subdivision A is al 
ways recognizable. Subdivisions B, C, D and E, on the 
other hand, are indistinguishable because of tectonic de 
formation that affected the less competent, fine-grained 
and pelitic tops to a much greater degree than the coarser 
basal units. In the thicker beds, the graded subdivision 
typically consists of feldspathic to quartzofeldspathic, 
coarse-grained arenite grading into a slaty wacke or silt 
stone top. Typical graded and massive arenite (arkose) 
beds contain between 5 and 259k quartz grains, which on 
the weathered surface stand out as grey glassy grains 
against the white detrital feldspar grains of the framework.

In thin section, quartz grains have angular to sub 
rounded outlines in least-deformed rocks found east of 
Laponen Lake. In most places, however, the rocks are well 
foliated and the framework components are highly 
strained. Strained quartz grains have in most cases recrys 
tallized into percrystalline ellipses, whereas detrital 
plagioclase grains are commonly altered to saussurite or 
sericite. The matrix consists of a recrystallized mixture of 
albite, quartz and biotite. Other minerals found in lesser
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amounts may include hornblende, epidote, clinozoisite, 
muscovite, zircon, titanite, rutile, magnetite, garnet and 
pyrite. A coarse-grained, quartz-rich arenite, found in the 
Southern sedimentary unit near the eastern boundary of 
the map area, in thin section shows a higher than normal 
content of detrital zircons. This suggests that this particu 
lar sandstone may be the product of weathering of a 
granitic source.

The finer-grained rocks represented by wacke and 
siltstone have a feldspathic composition. These occur at 
the top of graded beds or form thick, monotonous se 
quences as in the northern part of the Quetico Subprovince 
and may represent the more distal parts of a submarine-fan 
assemblage (see Walker 1979).

In outcrop, the sandstones are typically light grey to 
dark grey, depending on their biotite content. The finer- 
grained rocks are not always easily distinguished from 
metavolcanic rocks in the field; in thin section, however, 
the latter are distinguished by high contents of hornblende, 
actinolite or chlorite over biotite. Beds of dark grey silt 
stone or mudstone may resemble magnetite iron formation 
but can be distinguished by their lack of magnetism.

Quartz Arenite

At Seagram Lake, a unit composed of quartz-rich arenite 
and conglomerate, no more than a few tens of metres 
thick, occurs at the contact between the Southern sedimen 
tary unit and the Hollowrock Lake stock. The best outcrop 
is at the end of a bay in Seagram Lake that parallels the 
contact between the Southern sedimentary unit and the 
granitic stock. At this outcrop, quartz arenites interbedded

with polymictic conglomerate occur along a 3 to 4 m high 
rock face where the beds dip to the south at 45 (Photo 5a). 
Beds are several centimetres to several decimetres thick. A 
strong schistosity has developed parallel to bedding. The 
mica-rich (muscovite) conglomeratic beds (Photo 5c) are 
very fissile and have been deformed to a much greater ex 
tent than the quartz arenite beds (Photo 5b). Individual 
arenite beds may carry up to 60 to 709& quartz grains, but 
most contain 30 to 509& quartz from visual estimates. The 
original shape of the quartz grains has been lost because of 
recrystallization, even in least-deformed beds. Some beds 
carry various amounts of quartz pebbles (Photo 5c) and 
fine-grained, highly deformed pebbles. Strongly 
serialized feldspar grains make up the rest of the frame 
work components. The matrix of the conglomerate con 
sists of muscovite, biotite and chlorite.

Quartz-rich arenites are anomalous and unexpected in 
a sequence of highly feldspathic turbidites. These sedi 
ments may represent a channel deposit in a submarine-fan 
environment or an allochthonous wedge of mature sedi 
ments that originated in a fluvial environment.

Quartz-Feldspar-Biotite Schist

Those rocks described as quartz-feldspar-biotite schists 
have acquired an equigranular texture through the recrys 
tallization of both framework and matrix components. The 
schistosity is defined by strongly oriented biotites. Me- 
tasedimentary schists have been divided into fine-grained 
and coarse-grained varieties. The fine-grained variety 
found in the Southern sedimentary unit and the Quetico 
Subprovince north of McKay Lake is representative of 
lower metamorphic grades. The coarse-grained schists

Photo 5a. Cliff face at Seagram Lake showing interbedded quartz-rich arkosic arenite (light-coloured beds) and pebble conglomerate. These rocks 
occur in a highly strained contact zone in which the conglomeratic units (Photo 5c) have been deformed to a much greater extent than the adjacent 
sandstone beds (Photo Sb). The beds dip to the south at 45".
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Photo 5b. Detail of Photo Sa, showing a quartz-rich arkosic arenite containing approximately 7Q*lb quartz framework grains. The arenite contains 
highly deformed lithic clasts (not visible on photo) and quartz pebbles (shown with arrows). This photograph also shows 2 well-defined fabrics that 
are characteristic of progressive deformation within shear zones: S (foliation) planes are intersected and rotated by C (shear) planes, which are 
parallel to the main shear-zone boundary orientation. The asymmetry of the rotated S planes demonstrates dextral shear motion.

Photo 5c. Detail of Photo Sa, showing a strongly deformed conglomeratic bed between 2 quartz-rich arenite beds. The conglomerate consists of 
lithic (metavolcanic) clasts, which are in an extreme state of deformation, and lesser vein-quartz pebbles (top right). The intense shearing has 
produced a mica (muscovite) schist with very well-developed C (shear band) planes. At such high strains, S and C planes are subparallel. S planes 
have only been observed in the more competent arenite beds (Photo Sb).

typically found to the south of McKay lake suggest a Andalusite Schist
higher degree of recrystallization under higher metamor 
phic grades. The coarse-grained schists grade into 
gneissic rocks and migmatites. Garnet porphyroblast 
have commonly developed in both types of schists.

A fine-grained muscovite schist containing abundant, light 
grey, knotty andalusite porphyroblasts up to l cm long oc 
curs 1.3 km due west of Flat Rapids on the Making
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Ground River. The schist forms a narrow zone and is asso 
ciated with conglomerate and magnetite iron formation.

It has not been determined whether the peraluminous 
composition of the rock is representative of a pelitic sedi 
ment or is due to hydrothermal alteration.

Sedimentary Migmatites

The rather abrupt change from fine-grained metasedimen- 
tary rocks to coarse-grained garnetiferous schists and 
gneisses on the south side of McKay Lake is indicative of 
a steep change in metamorphic gradient across the Gravel 
River-Kamuck River fault. The mica schists and gneisses, 
which weather light brown, undoubtedly have the bulk 
composition of the sandstones north of the fault. These 
rocks have undergone anatexis to varying degrees, as they 
are extensively intruded by granitic leucosomes (Photo 6). 
The leucosomes range from narrow quartz-feldspar string 
ers to granitic sheets several metres thick that parallel or 
crosscut foliation. The white granitic material has the com 
position of granodiorite, quartz monzonite or granite and 
possesses textures that range from medium grained to peg 
matitic. The granitic mobilizate consists chiefly of quartz, 
white sodic plagioclase and potassium feldspar. The 2 
feldspars, both white, are distinguishable only by staining. 
Also present are biotite, muscovite and commonly garnet. 
Pegmatites may carry black tourmaline, which occurs as 
irregular or prismatic crystals and as graphic intergrowths 
with quartz. The leucosome sheets are commonly boudi- 
naged and folded (Photo 6), indicating postemplacement 
shearing. Paragneiss and metatexitic migmatites are par 
ticularly well exposed along the shoreline of McKay Lake 
outside the map area. Farther south, with increasing degree

of anatexis, the metatexites locally grade into diatexites 
(Amukun 1984).

Conglomerate

Within the present map area, conglomeratic rocks have 
been found only in the Southern sedimentary unit, where 
they occur along the northern margin of the formation in 
close spatial association with a continuous zone of iron 
formation. Along this zone, conglomerate forms discrete 
lensoid units within turbidite sandstones similar to those 
found in the Birch Bay-Westside Bay area of Long Lake 
(Kresz and Zayachivsky 1991). The association with tur- 
biditic sandstones may imply that the conglomerates rep 
resent resedimented deposits that formed along the 
channels of a submarine fan (see Walker 1975,1979).

Conglomerate occurs 1) to the west of Rat Rapids on 
the western boundary of the map area, 2) in a few expo 
sures between Seagram Lake and the Making Ground 
River, 3) at Seagram Lake and 4) south of Hoiles Creek. 
At all of these occurrences the conglomeratic rocks share 
similar characteristics. They are polymictic with a high 
content of volcanic clasts of various compositions and 
lesser amounts of granitic and vein-quartz clasts (Photo 7). 
At Seagram Lake some conglomerate beds that are associ 
ated with quartz-rich arenites also have a higher content of 
white vein-quartz clasts (Photo 5c). The clasts generally 
are pebble to cobble size and, with the exception of the 
more competent quartz and granitic types, occur in a 
highly strained state. The rocks are clast supported; how 
ever, in strained rocks it is not always possible to 
distinguish clasts from the intervening matrix. Conglomer 
ate south of Hoiles Creek in places contains detrital blue

Photo 6. Granitic leucosome in coarse-grained mica schist, McKay Lake. The granitic material, representing an anatectic melt from a 
metasedimentary rock, has been injected as concordant or discordant sheets. These have subsequently been boudinaged and folded by shearing.
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Photo 7. Sheared, clast-supported polymictic conglomerate showing a variety of highly strained volcanic clasts. The relatively undeformed white 
clast is vein quartz. This rock is typical of conglomerates found throughout the map area. The photograph is from an outcrop situated 1.2 km west 
of Flat Rapids on the Making Ground River.

quartz grains up to 5 mm across and millimetre-size octa 
hedral magnetite crystals of metamorphic origin.

Iron Formation

"Iron formation", a generic term applied to a variety of 
banded, ferruginous cherty rocks of sedimentary origin 
(Brandt et al. 1972; Goodwin 1973), is used in this report 
to designate magnetite-rich bands associated with clastic 
sedimentary rocks.

Within the map area, iron formation occurs as a sin 
gle, continuous zone along the northern margin of the 
Southern sedimentary unit. This zone extends eastward 
from Lake Nipigon for a distance of 150 km (Pye et al. 
1966; Innes and Ayres 1970). East of Laponen Lake (Fig 
ure 11) and west of the map area (Figure 12), repetition of 
iron formation units is produced by folding. Another iron 
formation zone of more limited extent occurs in the 
Quetico Subprovince between McKay Lake and Pag 
wachuan Lake. Zones of iron formation are very 
prominent on aeromagnetic maps (ODM-GSC 1963a, 
1963b).

Despite their overall continuity along the Beardmore- 
Geraldton Belt, iron formations occur as lensoid units 
ranging in thickness from a few millimetres to l m or 
more within turbiditic sandstones (Photo 8). Their non 
uniform thickness is caused by boudinaging and folding. 
In outcrop, iron formation is distinguished from the asso 
ciated clastic sediments by its characteristic black to dark 
grey colour. On a freshly broken surface it shows a metal 
lic lustre. It is fine grained and resembles siltstone, from 
which it is readily distinguished by its strong magnetism.

In many places iron formation occurs as units rhyth 
mically interlayered with wacke and siltstone. These 
interlayered units are up to several tens of metres thick 
(macrobands). Macrobands consist of alternating magnet 
ite-rich bands and bands of siltstone that are of the order 
of several centimetres thick (mesobands) (Photo 8). Mi 
croscopic examinations show that the magnetite 
mesobands typically consist of millimetre-scale layers 
(microbands) of alternating magnetite and silica-rich lami 
nae (Photo 9). Barrett and Fralick (1985) interpreted the 
silica-rich microbands as representing chert. The clastic 
mesobands are generally siltstone that in some places con 
tains various amounts of metamorphic hornblende.

Tectonic structures associated with the iron forma 
tions suggest that they behaved as highly incompetent 
units within the clastic sediments and thus were highly 
strained. This is further supported by the fact that iron for 
mation bands of all scales (micro- to macroband) are 
discontinuous and only several centimetres to several tens 
of metres long. Williams (1987a) provided evidence that 
the present layering associated with iron formation in 
many cases represents a highly transposed earlier layering, 
presumably bedding. Cherty mesobands or macrobands of 
chert, such as those found in the so-called "Algoma type" 
iron formations (Goodwin 1962, 1973; Gross 1980), have 
not been found in the present map area. Rare jasper meso 
bands associated with iron formation in the 
Beardmore-Geraldton Belt, however, have been found 
within the metaturbidites of the Beardmore-Geraldton 
Belt (Barrett and Fralick 1985).

Under the microscope, the more massive-looking 
magnetite-rich bands consist of submillimetre-size anhe 
dral grains of magnetite and quartz with varying amounts
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Photo 8. Magnetite iron formation hosted by metasandstones of 
turbiditic facies near the west end of Seagram Lake. This iron 
formation consists of a metre-scale unit (macroband) composed of 
alternating centimetre-scale mesobands of magnetite-rich material and 
clastic layers (siltstone). Under the microscope, the magnetite 
mesobands show a distinct microlayering (microbands) of magnetite 
and siliceous material. If the layering represents bedding, it is most 
certainly in a highly transposed state, as much shearing has been 
accommodated by iron formations in the Beardmore-Geraldton Belt.

Photo 9. Petrographic thin section of magnetite iron formation 
photographed in transmitted light This particular iron formation, from 
a unit exposed on the east shore of Hollowrock Lake, shows a 
laminated structure (microbands) defined by alternating magnetite-rich 
material (darker bands) and more siliceous bands. This rock contains 
approximately 2(Wfc biotite. The layering does not represent original 
bedding. High strain rates during shearing resulted in brittle failure in 
parts of the iron formation, as shown in the upper half of the 
photograph.

of green biotite; hornblende may be present as prismatic or 
feathery metacrysts. The less magnetite-rich bands carry 
higher concentrations of quartz, whereas the siltstone 
mesobands are always quartzofeldspathic. The estimated 
modal content of magnetite in a typical massive mesoband 
of iron formation ranges between 30 and 50*26. Chemical 
analysis of a sample of iron formation returned values of 
33.4 weight 96 SiOz and 48.82 weight 96 total FeO; AlzOa 
(5.43 weight 96), MgO (2.37 weight 96), CaO (3.32 
weight 96), NazO (0.32 weight Ve) and KzO (0.27 
weight 96) are accounted for by the presence of other min 
erals such as biotite, hornblende and feldspar. Local rusty 
weathering on the outcrop surface may indicate the pres 
ence of sulphide replacement of magnetite.

The iron formation zone in the Quetico Subprovince 
shares many characteristics with the Southern sedimentary 
unit apart from the fact that it occurs in rocks of higher 
metamorphic grade, thereby influencing mineralogy and 
texture. North of McKay Lake, aim thick band of iron

formation was found in fine-grained quartz-feldspar- 
biotite schist. A thin section of the iron formation shows 
alternating folded mesobands, several millimetres thick, of 
magnetite, quartz and amphibole. The iron formation is 
entirely recrystallized to a texture coarser than that of iron 
formations found in the Southern sedimentary unit. The 
amphibole-rich layers are composed of hornblende with a 
very strong green pleochroism, suggesting an iron-rich va 
riety, and cummingtonite or grunerite.

South of the Gravel River-Kamuck River fault, iron 
formation from an outcrop south of Moran lake consists of 
fine-grained magnetite interlayered with coarse-grained 
assemblages containing iron-rich hornblende, pyroxene, 
cummingtonite or grunerite, garnet, quartz and pyrrhotite.

ORIGIN OF IRON FORMATION

The close association of iron formation with clastic sedi 
ments of turbidite facies suggests that it formed in a sub 
marine-fan environment. The regional extent of the iron
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formation zone within the Southern sedimentary unit fur 
ther implies that it was deposited as an extensive blanket 
of chemical-rainout material, as suggested by Barrett and 
Fralick (1985). The rhythmic interlayering of iron forma 
tion and fine-grained clastic sediment in some places may 
be explained by the periodic influx of detrital material 
from spillover of channelized turbidity currents (Barrett 
and Fralick 1985). Some of the iron formation may also 
have been resedimented in places where turbidity currents 
eroded iron-rich chemical deposits. Unfortunately, much 
sedimentological evidence is lost as a result of tectonic de 
formation and metamorphic recrystallization.

There is little doubt that the present iron formations 
represent In situ or resedimented chemical deposits. How 
ever, it is likely that iron was originally precipitated as a 
hydroxide species (Fe(OH)3), as proposed by Fralick 
(1987), magnetite having formed during diagenesis or 
metamorphism. The lack of chert bands typical of the "Al 
goma" or "Superior" iron formation types (Gross 1980) is 
intriguing. This indicates that if silica was precipitated as a 
chemical deposit, it was always accompanied by the pre 
cipitation of some iron. Pure chert layers as well as iron 
formation have been reported in association with volcanic 
flows within the Southern volcanic unit (Fralick 1987), in 
dicating that factors controlling deposition of 
turbidite-hosted iron formation may have been in some re 
spect different from those of iron formation hosted by 
volcanic rocks.

INTRUSIVE ROCKS

Metamorphosed Mafic to Ultramafic 
Intrusive Rocks

Within the map area 2 distinct types of mafic intrusive 
rocks have been distinguished on the basis of texture and 
mode of occurrence: 1) gabbroic rocks associated with the 
mafic volcanic assemblages; and 2) cumulate-textured 
rocks of mafic to ultramafic composition and gabbro, 
which occur within metasedimentary rocks of the South 
ern sedimentary unit and also in granitic rocks. The cumu 
late-textured rocks are believed to have been emplaced in 
their present position within the metasedimentary rocks by 
tectonic processes.

GABBRO ASSOCIATED WITH VOLCANIC ROCKS

Gabbro intrusions typically occur as sill-like bodies within 
the mafic volcanic sequences. In the present map area 
these intrusions generally parallel the trend of their host 
formations. They range from a few decimetre-thick sills or 
dikes to bodies over 10 km long and several hundreds of 
metres wide. Normally, gabbro is distinguished from flows 
by its coarse-grained texture; however, in rocks that have 
been strongly sheared or extensively recrystallized, the 
distinction may be difficult or even impossible to make. 
The gabbro ranges from greyish green for the more leu 
cocratic varieties to dark green or black for the

melanocratic types. The grain size ranges from relatively 
fine to very coarse, but medium- to coarse-grained varie 
ties with mafic crystals of the order of 5 mm are most 
commonly encountered. In all cases gabbroic rocks 
have a metamorphic mineral assemblage dominated by 
amphibole (hornblende) after pyroxene and plagioclase 
degraded to quartz-albite-epidote (saussurite) that forms a 
fine-grained white matrix to the amphibole crystals. In 
massive rocks the texture is commonly xenomorphic to 
porphyritic with hornblende crystals set in a finer-grained 
hornblende-feldspar-quartz assemblage. Cumulate textures 
characterized by dense crowding of large pyroxene pseu- 
domorphs with white, quaitzofeldspathic intercrystal 
have also been noted in a few places. Plagioclase-phyric 
gabbro characterized by sparsely distributed, white, altered 
crystals have locally been observed.

Besides mesocratic gabbros with basaltic composi 
tions (Figure 7), diorite, quartz gabbro, leucocratic 
plagioclase-rich gabbro and melanocratic gabbro have 
been found throughout the map area. However, zonations 
in the larger sills are not evident in the field.

The gabbros hosted in volcanic rocks are believed to 
be related to the mafic volcanism and therefore form an in 
tegral part of the volcanic stratigraphy.

CUMULATE-TEXTURED MAFIC AND 
ULTRAMAFIC ROCKS

Groups of coarse-grained rocks with cumulate textures 
(Wager et al. 1960) have been found in 1) clastic sedi 
ments of the Southern sedimentary unit and 2) granitic in 
trusions.

Mafic and Ultramafic Rocks Hosted by 
Metasediments

In the northern Long Lake area, several bodies of coarse- 
grained pyroxene cumulate rocks were found in the north 
ern part of the Southern volcanic unit. These have been 
classified as pyroxenite (Kresz and Zayachivsky 1991). In 
several places, these bodies display a distinct layering and 
grading of cumulus material. Within the present map area 
similar rocks were found along strike at Seagram Lake and 
south of Hoiles Creek.

At the western end of Seagram Lake there are several 
northeast-trending elliptical bodies (Figure 3). Because of 
their orientation parallel to ice-flow direction and their 
relative resistance to erosion they markedly stand out 
against the metasediments as drumlin-shaped bodies form 
ing a string of islands in Seagram Lake. The largest body 
is 1300 m by 120 m, but the smaller bodies may only be of 
the order of several tens of metres long and a few tens of 
metres wide. Figure 3 shows the various features and spa 
tial associations of one such cumulate body in Seagram 
Lake. In many cases iron formation (Figures 3 and 11; 
Photo 10) is in close spatial association with these rocks. 
In the Hoiles Creek area, 5 bodies presenting a cumulate 
texture have been found; the largest is 400 m long and 20
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Photo 10. Shoreline exposure at the northern end of the island shown in 
Figure 3. This island in Seagram Lake represents a resistant, lenticular 
unit of mafic pyroxene cumulate rock (PxQ hosted by turbiditic 
sandstones (Sst) and sheared bands of magnetite iron formation (IF).

to 30 m wide. Their nature and association with metasedi 
ment and iron formation are analogous to those that occur 
in Seagram Lake. Small bodies of mesocratic gabbro with 
a xenomorphic texture are also common. R.D. Macdonald 
(1938) indicated the presence of several such bodies east 
of the present map area, notably between Pagwachuan 
Lake and Klotz Lake. Amukun (1984) described these 
bodies as gabbro or hornblende gabbro with a coarse- 
grained texture and having highly sheared contacts with 
iron formation nearby. In one case, Amukun (1984) also 
noted "well developed intrusion flow layering".

Petrography of Cumulate Rocks

The cumulate rocks are ultramafic to mafic in composi 
tion. Gabbro with a xenomorphic texture is associated 
with these rocks. The cumulate rocks are typically com 
posed of euhedral pyroxene crystals set in a finer-grained 
intercumulus matrix of pyroxene and feldspar. This texture 
may resemble a porphyritic texture in orthocumulates. 
Dense cumulate rocks are dark green to black and on sur 
face commonly present euhedral mafic crystals with typi 
cal pyroxene outlines (see inset in Photo 11) against the 
weathered intercumulus material. Cumulus crystals may 
be up to l cm long, imparting a coarse- to very coarse- 
grained texture to the rock. Microscopic examination re 
veals that the pyroxene crystals are pseudomorphosed to 
hornblende that is uralitized to varying degrees. The inter 
cumulus material is now a secondary assemblage of am 
phibole, biotite, albite and quartz. In some rocks at 
Seagram Lake, aggregates of biotite and amphibole re 
place original pyroxenes, causing a pock-marked outcrop 
surface. The concentration of pyroxene crystals in the cu 
mulates is estimated to range between 40 and 909&. Rocks

Photo 11. Layering produced by leucocratic to mesocratic gabbro (Ga) overlying a melanocratic unit of pyroxene cumulate (PxQ, Seagram Lake. 
Inset shows a typical texture on a weathered surface of an orthocumulate displaying euhedral pseudomorphs after pyroxene. The light-coloured 
dikes crosscutting the gabbro are late felsic pegmatite veins. The dragonfly is approximately 7 cm long.
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with a high percentage of mafic crystals may appropriately 
be called pyroxenites, which probably formed by adcumu 
lus processes. In such rocks the pyroxene crystals are xen 
omorphic. A primary igneous layering is commonly 
associated with these rocks, being characterized by tex 
tural or compositional variations over tens of centimetres 
to several metres (Figure 3; Photo 11).

In the Hoiles Creek area several discrete gabbro bod 
ies, typically a few tens of centimetres thick, are hosted by 
turbiditic sandstones (Figure 11).

In one outcrop on the north side of a beaver pond 
1.9 km west of the eastern map boundary, a light green- 
grey, medium-grained rock with a strong schistosity is 
hosted by thinly bedded feldspathic wacke. The apparently 
lenticular, east-trending body has a maximum width of 3 
to 4 m but clearly pinches out over a distance of 8 m. On 
one side its contact with the metasediment is extremely 
sheared; on the other side it is in sheared contact with a 
mesocratic to leucocratic gabbro. In the least-deformed in 
terior, the rock has a medium-grained granular texture. In 
thin section the rock appears to be composed entirely of 
tremolite in which 20 to 3096 occurs as l to 2 mm loz 
enge-shaped euhedra set in a matrix of fibrous tremolite. A 
whole-rock analysis (sample 2D, Appendix 3B) shows that 
the rock unit contains IG.9% MgO, 1173 ppm Cr and 
475 ppm Ni. The elevated MgO content relative to the 
other cumulate rocks suggests that the protolith probably 
contained olivine or orthopyroxene as essential components.

Leucocratic, feldspar-rich gabbro in some places is a 
differentiated phase associated with the cumulate rocks. At 
Seagram Lake, a 2 m wide granitic unit of limited extent 
occurs between the cumulate rock and gabbro on the south 
side of one of the islands (Figure 3). The granitic material 
is medium grained, slightly foliated and biotite bearing. A 
semiquantitative modal analysis of the principal constitu 
ents after staining for potassium feldspar confirmed the 
rock is a monzonite. It is not clear whether this rock is ge 
netically related to the cumulate rocks.

The interior of the lens-shaped cumulate rock bodies 
is typically massive, but the rock becomes increasingly fo 
liated toward the margins, which are commonly highly 
sheared, resulting in biotite-amphibole schists (Figure 3). 
This observation was also made by Amukun (1984) east of 
the present map area.

The textures and structures associated with the cumu 
late rocks are typical of large-scale, layered intrusions, 
suggesting that these relatively small bodies were tectoni- 
cally emplaced and derived from dismembered large mafic 
to ultramafic intrusions. The lack of chill margins, an ob 
servation also made by Amukun (1984), also suggests that 
these bodies were not intruded as a magma.

Cumulate Rocks Associated with 
Granitic Intrusions

Coarse-grained rocks with a very high content of mafic 
minerals have locally been encountered in granitic plutons.

Within the Theresa stock, a 2 m wide foliated unit 
traceable over a distance of 10 m is composed of dark 
green mafic grains several millimetres across set in a fi 
brous matrix of tremolite-actinolite. This rock has the 
aspect of pyroxenite cumulates that occur in the Southern 
sedimentary unit. It is not certain whether this mafic to ul 
tramafic body is genetically related to the stock or 
represents a xenolith.

Within the Croll Lake stock, irregular hornblende-rich 
bodies referred to in the field as "hornblendite" have been 
observed east of Longlac.

Within the alkalic Seagram Lake stock, porphyritic 
monzodiorite with local concentrations of large (up to 
l cm) crystals of hornblende or pyroxene may have 
formed by accumulation of crystals in the magma.

Felsic to Intermediate Hypabyssal Rocks

Based on field observations, the felsic to intermediate hyp 
abyssal rocks have been divided into 3 types in the legend 
(see map in back pocket): 1) quartz-feldspar porphyry, 2) 
feldspar porphyry and 3) fine-grained, nonporphyritic 
felsic rocks.

The areal extent of this group of rocks is relatively 
small: the rocks typically occur as dikes, up to several me 
tres thick, that intrude the metavolcanic units and, to a 
lesser extent, the metasedimentary ones. Most dikes were 
not traced beyond the outcrop in which they occur. Some 
of the wider dikes were traced for several hundred metres, 
and an east-striking one, more than 2.5 km long, was 
found between Seagram Lake and Rockyshore Lake.

A swarm of east- to northeast-striking quartz-feld- 
spar-phyric dikes intrudes the mafic metavolcanic rocks 
west of Rockyshore Lake. In some places within that 
swarm, the distribution of quartz-feldspar porphyry sug 
gests the presence of small, elliptical intrusions with dikes 
projecting from them. Felsic volcanic rocks related to the 
dikes were not found. Mineralogically, the quartz-feldspar 
porphyry consists of quartz eyes and plagioclase pheno- 
crysts set in a very fine-grained quartzofeldspathic matrix. 
The highly serialized state of the plagioclase suggests that 
the porphyry dikes were affected by the same metamor 
phic conditions as their host rocks. One sample from a 
dike near the west end of Seagram Lake (sample 4A) that 
was submitted for whole-rock analysis suggests a rhyolite 
composition.

Feldspar-phyric dikes are more sparsely distributed 
throughout the area. Several northeast-striking ones found 
north of Hollowrock Lake may define a narrow swarm. 
Mineralogically, the rock is composed of serialized pla 
gioclase crystals set in a fine-grained quartzofeldspathic 
matrix. Composilionally, the dikes probably range from si 
liceous andesite to dacite.

Fine-grained, nonporphyritic felsic dikes are generally 
narrow (-ci m) and are randomly distributed. They may be 
genetically related to the quartz-feldspar-phyric or feldspar- 
phyric dikes.
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The map representation of the felsic dikes indicates 
that the orientation of the majority of them is parallel to 
the stratigraphic layering and the tectonic foliation of the 
area in which they occur.

Granitic Rocks

THERESA STOCK

The Theresa stock is a 7 km by 2 km metamorphosed in 
trusion in the western part of the map area (Figure 2). A 
part of the intrusion lying outside the present map area has 
been described by Kresz and Zayachivsky (1991). In the 
present map area, the Theresa stock consists of 2 distinct 
rock associations whose areal extents are shown in Fig 
ure 13. One association is represented by medium- to 
coarse-grained gabbro and medium-grained diorite and 
quartz diorite. These rock types have been determined by 
visual estimations of the feldspar, quartz and mafic min 
eral contents as well as by chemical analyses (see Appen 
dix 3C). The second association consists of 
medium-grained tonalite and trondhjemite.

Contact relationships between the 2 rock groups are 
generally sharp, as indicated by numerous dikes of tonalite 
and trondhjemite crosscutting the gabbros and diorites 
(Photo 12).

Contact relationships between the various composi 
tional types in the more mafic association appear to be 
more subtle. In one location, approximately 1.5 km east of 
Lower Flat Rapids, diffuse but distinct decimetre- to me 
tre-scale mineralogical layering defined by changes in 
hornblende content has been observed. Data from chemi 
cal analyses (Figure 9) suggest that the rocks forming the

Theresa stock are the products of magmatic differentia 
tion, and the observed layering in the field provides 
physical evidence for that.

In thin section the rocks from many parts of the stock 
appear to be recrystallized. In the more mafic rocks, origi 
nal calcic plagioclases have been recrystallized to 
secondary epidote and albite. Primary hornblende up to 
several millimetres across has been partly or entirely re 
crystallized to aggregates of secondary crystals. The more 
felsic rocks of tonalitic composition have been recrystal 
lized to various degrees. Some rocks have retained much 
of their original igneous texture, whereas some have 
reached a granular-polygonal stage of recrystallization. 
The mineralogical make-up of the tonalitic rocks consists 
of sodic plagioclases that are moderately to strongly 
serialized, quartz and biotite. Magnetite is a common ac 
cessory mineral in both the mafic and the more felsic rock 
types. Its abundance increases with mafic mineral content, 
and in the more mafic rocks up to 5 9fc magnetite may be 
present.

Twenty samples have been stained for potassium feld 
spar, and modal counts have been represented on a 
quartz-potassium feldspar-plagioclase ternary diagram 
(Figure 4). Potassium feldspar is virtually absent in the 
rocks. Pegmatitic patches up to l m across hosted by me 
dium-grained diorite to quartz diorite have been found in 
the northern part of the stock. These consist of green am 
phibole crystals up to 8 cm long, white feldspar and quartz 
(Photo 13). An AFM diagram (after Irvine and Baragar 
1971) on which compositional variations are plotted re 
veals that all analyzed samples fall along a typical line of 
tholeiitic descent (Figure 9). The various chemical aspects 
of the stock are further described under "Rock Geochemistry".

Photo 12. Crosscutting relationships in the Theresa stock southeast of Lower Flat Rapids. Narrow, fine-grained, grey dikes cut and offset white 
trondhjemite dikes, which intrude hornblende diorite to quartz diorite. AH 3 rock types have been metamorphosed.
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Photo 13. Pegmatoid patches in medium-grained hornblende diorite of the Theresa stock east of Lower Flat Rapids. The patches are white 
feldspar, hornblende (now pseudomorphosed to actinolite) and quartz.

The Theresa stock, being metamorphosed, is of 
pretectonic origin or is contemporaneous with the meta- 
volcanic rocks that surround the stock.

CROLL LAKE STOCK

An east-trending, massive to foliated body of equigranular 
to porphyritic granitic rocks in the north-central part of the 
map area represents an eastward extension of a medium- 
to coarse-grained intrusion previously described as the 
Croll Lake stock in the northern Long Lake area (Kresz 
and Zayachivsky 1991). In the eastern part of the map 
area, the intrusion is overlain by extensive, unconsolidated 
Pleistocene deposits.

Within the map area, the Croll Lake stock is a multi 
phase intrusion that consists largely of monzodiorite, 
monzonite, quartz monzodiorite and quartz monzonite 
(Figure 4). The rocks in the western part of the intrusion 
are predominantly quartz monzodiorites that host irregular 
bodies several tens of metres across, as well as elliptical 
inclusions of more mafic material. Toward the Sandlink 
Lakes the rocks are essentially monzonites and quartz 
monzonites. They are commonly microcline-phyric with 
phenocryst^ up to 2 cm in length that constitute up to 2^ 
of the rock. Rocks that classify as true granodiorite, com 
mon in the northern Long Lake area (Kresz and 
Zayachivsky 1991), are less abundant (Figure 4) within 
the present map area.

Pink to red alkali feldspar-quartz pegmatite and aplite 
dikes crosscut the various medium- to coarse-grained 
phases. The essential mineral constituents are plagioclase, 
which is generally weakly to moderately serialized, mi 
crocline, which is found as phenocrysts and as an

interstitial phase, quartz, hornblende and biotite. The ma 
fic mineralogy, which may constitute up to 159& of the 
rocks, is dominated by biotite in the central and eastern 
part of the map area. Hornblende is more common near 
Longlac. In the northern Long Lake area (Kresz and 
Zayachivsky 1991), the abundance of hornblende in 
creases with the amount of mafic inclusions in the stock, 
suggesting that hornblende may be a xenocrystic phase. 
Up to l m long elliptical mafic inclusions, whose long 
axes are parallel to foliation, are rich in hornblende and in 
some places biotite; they have a medium-grained texture. 
These inclusions become very abundant in the proximity 
of medium-grained, irregular mafic bodies, which may be 
up to several tens of metres across, near the town of 
Longlac. These bodies have been described in the field as 
dioritic and hornblendite. One mafic sample rich in horn 
blende and biotite was analyzed (sample 4E, Appendix 
3D). The rock is distinguished by high Mg (14.1 
weight Vc\ Cr (2160 ppm) and Ni (510 ppm) contents. On 
a ternary cation plot (after Jensen 1976) the rock falls in 
the field of basaltic komatiite.

Accessory mineral phases include magnetite, titanite, 
epidote, apatite and zircon. In one outcrop, situated 2.5 km 
south of Suicide Bay, euhedral, brown titanite crystals sev 
eral millimetres long were found in massive granodiorite. 
Pegmatite dikes may contain small amounts of garnet and 
radioactive minerals.

Southwest of Suicide Bay, a north-trending lobe of 
metavolcanic rocks projects into the granitic intrusion. Fo 
liation intensities normally increase toward the margins of 
the intrusion, where intrusive breccia may also be present. 
In east-central Daley Township, where the Central sedi 
mentary unit projects into the granitic rocks, the rocks 
have acquired a strong schistosity.
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The Croll Lake stock has igneous textures throughout, 
and the primary minerals have not been significantly 
altered by metamorphic processes. The supracrustal rocks 
around the stock have been affected by the thermal effects 
of the intrusion. The Croll Lake stock is considered by the 
authors a syntectonic intrusion.

HOLLOWROCK LAKE STOCK

The Hollowrock Lake stock is a synkinematic, elliptical, 
10 km by 3 km, equigranular, massive to weakly foliated 
body of predominantly granodiorite and tonalite (Fig 
ure 4), as determined by modal analysis. A small body of 
biotite-bearing granodiorite and tonalite flanks the Hol 
lowrock Lake stock to the north (Figure 4). The contact of 
the Hollowrock Lake stock with the supracrustal rocks is 
sharp. At Rockyshore Lake, quartz-feldspar porphyry 
dikes that have a granitic texture are common along the 
contact. Numerous northeast-trending quartz-feldspar por 
phyry dikes, up to 2 m wide, crosscut the Hollowrock 
Lake stock along the Seagram Road. In the southwest cor 
ner of the stock, intrusive breccia is developed where to- 
nalitic rock intrudes mafic metavolcanic rocks and 
quartz-feldspar porphyry.

In thin section, the rock consists largely of slightly to 
moderately serialized plagioclase and quartz. Microcline 
is an interstitial phase and seldom exceeds 159c. Biotite is 
the characteristic mafic mineral and does not exceed 59c. 
Accessory minerals are magnetite and apatite.

GRANITIC ROCKS OF ONAMAN-TASHOTA 
METAVOLCANIC-PLUTONIC DOMAIN

Granitic rocks of the Onaman-Tashota domain are ex 
posed in the northwest corner of the map area along the 
Blueberry Road. These rocks are massive, medium- to 
coarse-grained granites to tonalites (Figure 4). They are 
hornblende and biotite bearing. Pegmatite dikes of alkali 
feldspar and quartz and aplite dikes crosscut medium- 
grained granitic rocks, as seen in outcrops along the Blue 
berry Road.

A cluster of outcrops, 3 km west of Appendix Lake, 
expose abundant intrusive breccia of mafic fragments in 
diorite (Photo 1). The clasts have compositions of mafic 
diorite, amphibolite and hornblendite.

SEAGRAM LAKE ALKALIC INTRUSION

The Seagram Lake stock is a synkinematic, massive to 
weakly foliated, elliptical intrusion, 7.5 km long and 
4.5 km wide, centred at Little McKay and Seagram lakes. 
On the aeromagnetic map (ODM-GSC 1963c), the stock 
produces a strong elliptical magnetic anomaly that stands 
out between magnetic anomalies given by iron formation 
on either side.

The intrusion is distinguished from other granitic in 
trusions by the virtual absence of visible quartz.

The intrusion lies adjacent to the Ashburton Bay- 
Chipman Lake fault, which is considered the locus of 
alkalic and carbonatite magmatism north of Lake Superior 
(Sage 1985).

The Seagram Lake stock may be divided into 2 parts: 
1) a central core composed of syenite and 2) an outer part 
composed predominantly of monzonite and monzodiorite 
(Figure 4). Syenite is exposed between the east end of 
Seagram Lake and Yankee Bay of McKay Lake. Outcrops 
are pink to red on surface. The syenite is commonly coarse 
grained to porphyritic with microcline crystals up to 4 cm 
in length and mafic minerals, predominantly hornblende, 
constituting between l and 3096. Aplitic dikes, pegmatitic 
patches and dikes of alkali feldspar are common through 
out the stock. In several places, the rock consists of an 
inhomogeneous breccia (Photo 14). A good example is ex 
posed at Norse Creek, where it is composed of blocky 
angular clasts up to l m wide of porphyritic syenite, 
coarse-grained syenite, pegmatitic and aplitic syenite and 
hornblende-biotite-bearing mafic inclusions in a matrix of 
medium-grained syenite.

Monzonite to monzodiorite of the outer part of the in 
trusion is medium grained and carries a higher biotite and 
amphibole content than the syenite of the core zone. The 
monzonite to monzodiorite part is, in places, microcline- 
phyric and is occasionally crosscut by alkali feldspar 
pegmatite dikes. A phase of the monzodiorite carrying up 
to 709k hornblende crystals up to 3 cm wide is found near 
Northeast Bay of McKay Lake. Discrete bodies of su 
pracrustal rocks consisting of quartz-feldspar-biotite schist 
occur within the monzonite to monzodiorite outer portion 
of the intrusion but are not found in the central syenite 
phase.

In thin section both the inner syenite and outer mon 
zonite to monzodiorite portions are composed of sodic 
plagioclase, microcline, perthite, hornblende, pyroxene, 
biotite and magnetite. Lesser minerals include quartz, ti 
tanite, apatite, epidote and zircon. The inner syenite core 
has a lesser content of the mafic phases and is charac 
terized by a higher potassium feldspar content. In one 
outcrop south of Norse Creek, a 2 m wide zone in syenite 
is composed of white, coarse-grained, feldspar-rich rock 
carrying a dark green mineral, identified as diopside, and 
brown crystals, up to l cm across, of andradite garnet 
(mineral identification by the Geoscience Laboratories, 
Ontario Geological Survey). These minerals are generally 
found in skarns and may reflect late-stage metasomatic ef 
fects in the intrusion.

In one outcrop at Seagram Lake a rock was found to 
consist chiefly of alkali feldspar, biotite and calcite. 
Biotites from these rocks are generally dark green in thin 
section. Microanalytical determinations suggest that the 
colour is given by the presence of Fe * (K. Hattori, Uni 
versity of Ottawa, personal communication, 1986). 
Coarse-grained mafic rocks nearby consist of pyroxene, 
biotite, plagioclase and calcite, all of which are unaltered. 
The pyroxenes show a conspicuous oscillatory zoning 
(Photo 15). Microprobe analyses suggest that the zoning is
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Photo 14. Breccia in alkalic intrusive rock of the Seagram Lake stock at the mouth of Norse Creek in Seagram Lake. The heterolithic character of 
the breccia is defined by textural and mineralogical variations. The darkest clasts are hornblende-rich xenoliths of metavolcanic rocks.

Photo 15. Back-scattered electron image of a zoned clinopyroxene crystal from a mafic rock associated with the Seagram Lake stock. 
Microanalytical semiquantitative determinations indicate that the dark parts are richer in Ca and Mg and the lighter zones are richer in Fe and Na. 
Most pyroxene grains in the rock have a dark core. The dark mineral surrounding the zoned pyroxene is green biotite, whose colour is given by 
Fe *. The analyses and photography were carried out at the University of Ottawa by K. Hattori.

due to variations in Ca-Mg and Fe-Na (K. Hattori, Univer 
sity of Ottawa, personal communication, 1989). The 
pyroxene species is probably aegerine-augite.

Supracrustal rocks adjacent to the Seagram Lake 
stock have locally been alkali metasomatized (fenitized, 
following the definition of Kresten 1988). At the northeast 
end of Seagram Lake, crystals of alkali feldspar up to l cm

wide are developed in quartz-feldspar-biotite schist. On 
the south side of Seagram Lake, mafic metavolcanic rocks 
are crosscut by numerous veins of alkali feldspar. These 
veins are commonly boudinaged and show small-scale 
folds. In one locality on the south side of Seagram Lake, 2 
small albite pods in mafic metavolcanic rocks are crowded 
with brownish grey to deep blue corundum crystals 
(Photo 16).

27



OGS REPORT 287

Photo 16. Euhedral, dark blue corundum crystals in albite. In one 
location at Seagram Lake, high concentrations of blue to brownish 
corundum were found in 2 small albite pods hosted by schistose 
metavolcanic rocks. The pods are probably a highly boudinaged albite 
dike. The corundum crystals are peripherally altered to paragonite (a 
sodium-rich mica), probably as a result of late hydrothermal activity. 
Tiny, brown, radioactive zircons (metamict) also occur in the albite 
matrix.

phyre dikelets several centimetres wide occur along the 
Caltonite Road at the Ginoogaming First Nation village at 
Suicide Bay. A small dike up to a few centimetres wide 
was found along the East Road, l km west of Phipps 
Creek. A single dike up to 0.5 m thick was also found in 
granodiorite north of Seagram Lake.

The dikes are typically fine to medium grained and 
dark grey; they also have a distinct chill margin. The lam- 
prophyres contain abundant black mica (biotite or 
phlogopite) and concentrations of round to elliptical, light- 
coloured phenocrysts up to 5 mm across. In thin section 
the phenocrysts consist of fine-grained carbonate. These 
phenocrysts represent olivine that became altered to mag 
nesite by deuteric processes. The fine-grained matrix to 
the phenocrysts consists of carbonate, iron-rich mica, 
magnetite and chlorite.

One analyzed lamprophyre from Suicide Bay (sample 
5E, Appendix 3E) is characterized by very low SiOz 
(25.90 weight 9c) and AlzOs (4.23 weight 9fc) and high 
MgO (13.70 weight 9o), CaO (15.50 weight 9fc) and TiOz 
(3.13 weight 9e) contents, as well as somewhat elevated 
values in Cr (565 ppm), Ni (370 ppm) and Zr (394 ppm). 
Because of the physical similarities among lamprophyre 
dikes in the map area, it is assumed that these composi 
tions are representative of all the dikes found.

The Seagram Lake stock is inferred by the authors to 
be a syn- to posttectonic intrusion that may have been em- 
placed as several magmatic pulses.

Quartz Veins

Quartz veins are common in most rocks throughout the 
map area. In the supracrustal rocks, quartz veins are com 
monly boudinaged, forming a pinch-and-swell structure, 
or are disrupted into irregular pods by shearing. In unde- 
formed rocks such as granitic intrusions, veins have been 
unaffected by tectonic processes except for offsets by mi 
nor faults. Associated minerals within the quartz veins, in 
order of decreasing abundance, are carbonate minerals, al 
kali feldspar, chlorite, epidote, tourmaline, sulphides, 
hematite and gold. The most common sulphide mineral is 
pyrite. Other sulphides are pyrrhotite, chalcopyrite and, in 
one place, molybdenite (see northwestern section of geo 
logical map in back pocket). Gold mineralization in quartz 
veins is discussed in detail in the "Economic Geology" 
section of this report

Alkali feldspar, calcite, ankerite, epidote-clinozoisite 
and chlorite are also essential fracture-filling minerals, but 
generally these are found in veins less than 10 cm thick.

Proterozoic 

Lamprophyre Dikes

Within the map area 3 dikes found crosscutting late grani 
tic rocks are assumed to be of Proterozoic age. Lampro-

Carbonatized Mica Peridotite

A 20 cm wide dike of carbonatized mica peridotite was 
found crosscutting mafic metavolcanic rocks l km north 
of the Lower Flat Rapids on the Making Ground River. 
The rock is similar to lamprophyre dikes in the area but is 
distinguished by a thick, orange, limonitic weathering 
rind. It is identical to a dike observed on Highway 11 in 
Oakes Township (Kresz and Zayachivsky 1991).

The rock is characterized by abundant carbonate 
ovoids, up to 5 mm wide, forming 509c of the rock and 
probably representing pseudomorphosed olivines. In 
Oakes Township the pseudomorphs are fine-grained mag 
netite (Kresz and Zayachivsky 1991). The matrix to the 
altered olivine is composed of fine-grained carbonate 
(magnesite and ankerite), mica (probably phlogopite) and 
fine-grained pyrite.

Diabase Dikes

Numerous north- and northwest-trending diabase dikes, up 
to 50 m wide, crosscut all Archean rocks. Some of the 
thicker dikes have been traced for up to 8 km. Some dikes 
may be traced across the entire map area on aeromagnetic 
maps (ODM-GSC 1963a-d). The thicker diabase dikes, 
where exposed, commonly occur on surface as rock knobs 
and ridges. Three textural varieties of diabase are found in 
the map area: 1) an aphyric to plagioclase-phyric type; 
2) amygdaloidal diabase; and 3) a pyroxene-plagioclase 
porphyritic type. All 3 types appear to be genetically unre 
lated, based on their modal mineralogies.
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APHYRIC AND PLAGIOCLASE-PHYRIC DIABASE

In the northern Long Lake area (Kresz and Zayachivsky 
1991), the most common types of dikes are plagioclase 
phenocrystic. In the present map area, phenocrysts are not 
abundant and are erratically distributed, making the dis 
tinction between plagioclase-phyric and aphyric types dif 
ficult. It is, however, common to observe local 
concentrations of plagioclase crystals up to 2 cm across in 
dikes that are otherwise nonporphyritic. These are the 
most common diabase dikes of the area. Texturally, the di 
abase ranges from a fine-grained, dark grey to black aphy 
ric rock in narrow dikes to a coarse-grained rock in the 
thicker dikes. The dikes have a fine-grained, dark-coloured 
chill margin. On surface, the diabase weathers to orange- 
brown or greyish green. Plagioclase phenocrysts, where 
observed, are cream white to greenish.

In thin section, the diabase is characterized by fresh to 
moderately serialized plagioclase laths (labradorite to an 
desine) subophitically enclosed by augite. Hornblende 
may occur as a deuteric alteration product of augite. Other 
modal phases are magnetite, biotite and in some cases in 
terstitial quartz. The magnetic anomalies associated with 
diabase dikes on aeromagnetic maps are due to the pres 
ence of magnetite forming up to several percent of the 
rock. One dike, crosscutting the Hollowrock Lake stock at 
the centre of the map area, carries irregular pegmatoid 
patches of plagioclase, augite and quartz. Three samples of 
fine-grained diabase were submitted for whole-rock analy 
sis to the Geoscience Laboratories, Ontario Geological 
Survey (see Appendix 3E).

PLAGIOCLASE-PYROXENE-PHYRIC DIABASE

In the western part of the map area, 3 north-trending di 
abase dikes were distinguished by their abundance of 
white plagioclase phenocrysts up to 8 mm long and black 
to emerald green, glassy pyroxene eyes up to 8 mm wide, 
which stand out on the weathered surface. The matrix of 
the rock, as observed in thin section, consists of fine 
grained plagioclase, pyroxene, augite, biotite and magnet 
ite. Olivine occurs as small grains altered to talc and 
serpentine.

The largest dike, which is apparently 5 to 7 m wide, 
occurs between the Caltonite Road and Rockyshore Lake 
and has been traced in outcrops for a distance of 8 km.

One sample was submitted for chemical analysis to 
the Geoscience Laboratories, Ontario Geological Survey 
(see sample 5B, Appendix 3E).

AMYGDALOIDAL DIABASE

Two parallel diabase dikes, 0.5 m and l m wide, respec 
tively, occur on a small island in Seagram Lake. Macro- 
scopically, they are similar lo ihe aphyric dikes described 
above excepl for the presence of abundant calcite-filled

amygdules up lo 3 mm across. In thin section, the diabase 
was found to consist of altered plagioclase, augile, euhe 
dral olivine crystals completely pseudomorphosed to talc 
and magnetite and abundant basaltic hornblende. Its modal 
composition differs markedly from the nonamygdaloidal 
diabase dikes, indicating lhat the diabase is unrelated lo 
them. The presence of amygdules possibly suggests em 
placement close to surface. The diabase outcrops are cov 
ered with an orange-brown weathering rind.

PHANEROZOIC 

Cenozoic

QUATERNARY 

Pleistocene

During the last ice age, a continental ice sheet scoured the 
Precambrian peneplain and lefl behind extensive uncon 
solidated sediments. The general direction of ice move 
ment, indicated by glacial striae on rock surfaces, was 
from the northeast Features of erosion and deposition 
from the latesl period of glaciation shaped Ihe present 
landforms. These include linear topographic features such 
as McKay Lake, Laponen Lake and Sandlink Lakes, 
roches moutonnees, smoolh rock knobs, esker and kame 
deposits and glacial oulwash deposits.

The glacial sedimenl cover is represenied by till and 
glaciofluvial and glaciolacustrine deposits. These glacial 
fealures in the map area were described by Gartner (1979).

TILL

In ihe map area, till deposils are found along Hoiles Creek 
in the eastern part of the map area and along the Making 
Ground River in the western part (Gartner 1979). The till 
is a thin deposit of ground moraine over bedrock. In addi 
tion, ground moraine occurs near Seagram and Hollow 
rock lakes and south of McKay Lake.

GLACIOFLUVIAL DEPOSITS

Glacial oulwash deposils are predominant in the eastern 
part of the map area and are especially thick near Margo 
and Lukinto lakes. The outwash material is typically a fine 
sand with some gravel. Gartner (1979) sampled the oul 
wash material al ihe intersection of Highway 11 and San 
dlink Creek and found il lo be composed of 7096 fine to 
very fine sand, 2996 silt and 196 clay. The material east of 
Lukinto Lake has a high component of fine, well-sorted 
gravel. Well-sorted, cross-bedded silt, probably repre 
senting a deltaic deposit, is displayed in a large sand pit 
where the Blueberry Road crosses Blueberry Creek in
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Photo 17. Sand pit situated near the crossing of the Blueberry Road and Blueberry Creek. The excavation exposes a well-sorted, fine sand deposit 
showing large foresets that probably formed in a glaciolacustrine deltaic environment.

Daley Township (Photo 17). A few small eskers were iden 
tified in the centre of the map area.

GLACIOLACUSTRINE DEPOSITS

Glaciolacustrine deposits cover portions of Daley Town 
ship and an area to the south and east of the township. 
These sediments are remnants of lake-plain deposits of 
glacial Lake Nakina (Gartner 1979).

Holocene

Recent sediments are those deposited since the last ice 
age. They include reworked glacial sediments, such as the 
beach deposits of Margo, Lukinto and Pamela lakes, and 
organic deposits in swamps and marshes. Large spruce 
swamps are found along the Canadian National Railway 
between the town of Longlac and the Sandlink Lakes, 
southwest of Margo Lake, west of the Laponen lakes and 
south of Willie and Moran lakes.
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Forty rock samples have been submitted to the Geoscience 
Laboratories of the Ontario Geological Survey for analysis 
of the major and selected trace elements. The following 
lithologic groups have been sampled: Archean mafic vol 
canic rocks (11 samples), Archean mafic intrusions (6 sam 
ples), Theresa stock (8 samples), felsic intrusions (9 
samples), iron formation within clastic metasediment (l 
sample), Proterozoic diabase dikes (4 samples) and a lam 
prophyre dike (l sample). The obtained geochemical data 
have been used to 1) test the field classification for the rocks 
within the map area, 2) distinguish rock units on a chemical 
basis and 3) provide a tool for a petrogenetic interpretation.

Sample locations are shown in Figure 5. All analytical 
data are tabulated in Appendix 3.

METHODS

Sampling of rock material was carried out on the most 
homogeneous parts of distinct lithologic bodies. Every pos 
sible effort was made to ensure that the sample taken was 
free from undesirable features such as mineralized fractures 
and cavities, weathered surfaces, and apparent hydrothermal 
alteration. Clastic, amydaloidal, porphyritic and porphyro 
blastic rocks, as well as rocks with a strong metamorphic 
fabric, were not sampled for chemical analysis.

Several instrumental methods of analysis were used by 
the Geoscience Laboratories; Appendix 4 lists the method 
used for each element. All analyses are quantitative. Statis 
tical data, including detection limits and precision for each 
element, are also included in Appendix 4.

METAVOLCANIC ROCKS

Samples of volcanic rocks were taken from flows of all 3 
metavolcanic units. Of these, 3 samples of fine-grained 
hornblende amphibolite (li, l J, IK) were taken in the North 
ern volcanic unit. Five samples (1A, IB, 1C, IE, IF) were 
taken from massive, fine-grained flows in the Central vol 
canic unit; one sample (ID) was taken from a dike crosscut 
ting the Theresa stock. Two samples (1G, 1H) of pillowed 
flow material were obtained from the Southern volcanic 
unit. All samples were analyzed for the major oxides and 
selected trace elements including the rare earth elements 
(REE).

All volcanic material sampled falls within the subalka 
lic field on an alkalis versus silica diagram (Figure 6). 
Samples 1G and 1H, taken within the Southern volcanic 
unit, show enrichment in the alkali content relative to sam 
ples taken from other locations. This is probably due to the 
effects of sodium metasomatism related to the Seagram 
Lake stock. Compositions of the mafic flows have been 
plotted on an AFM ternary diagram (after Irvine and Bara- 
gar 1971) and a cation ternary plot (after Jensen 1976) 
showing tholeiitic compositions for the flows (Figure 7). 
Both diagrams show distinct compositional differences

among the 3 volcanic units from within the map area. The 
Northern volcanic unit is the least differentiated of the 3 
units. The Central volcanic unit is characterized by consid 
erably higher SiO2 and A12O3 and lower MgO contents. Field 
evidence suggests that the Central volcanic unit formed, at 
least in part, in a subaerial environment, as indicated by the 
presence of large gas cavities and the lack of pillow struc 
tures. The Central volcanic unit consists also of substantial 
amounts of volcaniclastics, which are indicative of explo 
sive volcanism. Explosive volcanism is associated with 
more-evolved lava compositions ranging from andesite to 
rhyolite (Fisher and Schmincke 1984). The common pres 
ence of felsic clasts within the volcaniclastic rocks (Photo 
3) also brings physical evidence that the Central volcanic 
unit represents a more-evolved volcanic sequence than the 
Northern one or the Southern one.

The 3 volcanic units can also be discriminated on the 
basis of other chemical characteristics, such as the content 
of TiO2 and some trace elements (Cr, Se, V, Y, Zr) and the 
REE. Within the map area the Northern volcanic unit is 
distinguished by somewhat higher Cr, Se, V and Y contents 
and by lower Zr concentrations relative to the Central vol 
canic unit. The Southern volcanic unit is distinguished from 
both the Northern and Central units by distinctly higher 
TiO2, Y and V abundances. However, trace-element abun 
dances that appear to discriminate well among the various 
units within the map area are less consistent than data 
obtained in the northern Long Lake area (Kresz and 
Zayachivsky 1991). This probably indicates lateral compo 
sitional variation within each volcanic unit.

REE abundances obtained from the 3 units were nor 
malized against chondrite compositions and are shown in 
Figure 8. Both the Northern and the Southern volcanic units 
(Figures 8a and 8c) are characterized by flat REE profiles 
with slightly depleted light end members. They are indistin 
guishable on the basis of REE abundances. The Central 
volcanic unit (Figure 8b) shows enrichment in the light 
REE, indicating a more-fractionated magma. Sample IE 
also shows a slight negative Eu anomaly.

METAMORPHOSED MAFIC 
INTRUSIVE ROCKS

Six samples of mafic intrusive rocks have been submitted 
for whole-rock analysis (samples 2A to 2F). All chemical 
data are tabulated in Appendix 3B. Of the 6 samples, only 
sample 1A was taken from a xenomorphic gabbro body 
hosted by metavolcanic rocks near the south end of Rocky- 
shore Lake. The composition is basaltic (Figure 7). Samples 
2B to 2F were taken from mafic bodies exhibiting cumulate 
textures within the Southern sedimentary unit at Seagram 
Lake and in the eastern part of the map area. The chemistry 
of the bodies is clearly distinct from normal basaltic 
compositions on the basis of their high MgO contents 
(Figure 7). These rocks also stand out for their relatively
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Metamorphosed gabbro to 
tonalite (Theresa stock)
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0 Mafic metavolcanic rocks

m Mafic to ultramafic intrusive rocks

A Theresa stock
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4- Proterozoic mafic intrusive rocks 
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Figure 5. Generalized geological map showing the location of rock samples submitted for whole-rock analysis. All analytical results are listed in 
Appendixes 3A to 3E.
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Figure 6. Chemical classification of the various representative rock types 
of the Seagram Lake area using a total alkalis versus SiO2 variation diagram 
(after Irvine and Baragar 1971). All rocks that fall in the alkalic field are 
from the Seagram Lake stock (4) or Proterozoic diabase dikes (5).

high chromium content, ranging from 635 to 1173 ppm, and 
their somewhat elevated nickel content, ranging from 88 to 
480 ppm. Such high MgO, Cr and Ni concentrations are 
compatible with pyroxene-rich cumulate rocks.

THERESA STOCK

Eight samples from mafic (gabbro to diorite) to felsic (to 
nalite) phases from the Theresa stock have been analyzed. 
The mafic phases have typical basaltic compositions of 
tholeiitic affinity, whereas the tonalilic samples have a 
composition of tholeiitic rhyolite. On the AFM and cation 
ternary plots (Figure 9) the compositions of the 8 samples 
fall along a typical line of tholeiitic descent. The lack of 
intermediate compositions is probably due to sampling bias,

a)

M
FeO + Fe2O TiO

b)

AI 2O3 MgO
MARC METAVOLCANIC ROCKS

. Northern volcanic unit - Metagabbro
o Central volcanic unit . Metamorphosed cumulate-
o Southern volcanic unit textured mafic rocks

. Proterozoic diabase dikes

Figure 7a. Chemical classification of metavolcanic and various mafic 
intrusive rocks from the Seagram Lake area using an AFM diagram (after 
Irvine and Baragar 1971). Tb. Chemical classification of the same rocks 
using a cation ternary plot (after Jensen 1976). A = NaO * KaO; F = FeO * 
0.8948 FeaOa; M = MgO.

as rocks of intermediate composition (quartz diorite), al 
though common within the stock, have not been sampled. A 
chemical continuum from tholeiitic basalt to tholeiitic rhy 
olite suggests that the Theresa stock is a differentiated 
intrusion.

FELSIC INTRUSIVE ROCKS 
(GRANITIC INTRUSIONS)

Analytical data obtained are too scarce to enable us to 
describe the granitic rocks from their chemistry. All grani 
tic rocks with the exception of the Seagram Lake stock 
are of calc-alkalic affinity. We sampled a quartz-feldspar

33



OGSREPORT287

2 H-

1 --

a)

La C* Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

2 -r-

1 --

c)

H——l——l——l——l——l——l——l——l——l——l——l——l——l——I-
Eu

Figure 8. Chondrile-normalized rare earth element plots of selected sam 
ples from 3 mafic metavolcanic units of the Seagram Lake area. a. Northern 
volcanic unit. b. Central volcanic unit c. Southern volcanic unit.

porphyry dike near Seagram Lake (sample 4A) to 
establish a possible link between the felsic dikes 
found within the Central volcanic unit and the Hol- 
lowrock Lake stock. However, the latter, as sug 
gested by the compositions of samples 4B and 4C 
(Appendix 3D), certainly has a heterogeneous com 
position despite the uniform mineralogical make-up 
of the intrusion; therefore, no genetic relationship 
between the porphyry dikes and the intrusion can be 
shown.

a)

FeO + Fe 2O3 + TiO2

b)

AI 203
. Theresa stock

MgO
Felsic (granitic) intrusions 
and related rocks

Figure 9a. Chemical classification of selected rock samples from the 
Theresa stock and other granitic intrusions within the Seagram Lake area 
using an AFM diagram (after Irvine and Baragar 1971). A - N2O * K2O; 
F = FeO + 0.8948 Fe2O3; M = MgO. 9b. Chemical classification of the 
same rocks using a cation plot (after Jensen 1976). The dashed arrow 
denotes the line of tholeiitic descent along which rocks from the Theresa 
stock differentiated.

Rocks from the Seagram Lake stock distinctly fall in 
the field of alkalic rocks on the silica versus alkalis diagram 
(Figure 6). These rocks are characterized by a generally 
high K2O content (Figure 4) and high abundances in Ba 
andSr.

A sample (4E) from a mafic rock mass that is several 
tens of metres across and forms part of the Croll Lake stock 
just east of the town of Longlac has a mafic to ultramafic 
composition with an MgO content of 14.1 weight Ve. It is 
also distinguished by relatively high Cr and Ni concentra 
tions of 2160 and 510 ppm, respectively. The essential
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mineralogy of the rock as observed from a hand specimen 
is hornblende, biotite and plagioclase.

PROTEROZOIC MAFIC INTRUSIVE 
ROCKS

Four samples (5A to 5D) were taken from diabase dikes 
crosscutting Archean rock units. All dikes have basaltic 
compositions of tholeiitic affinity; however, on the AFM 
and cation ternary plots (Figure 7), they plot within a wide 
compositional range. Moreover, samples 5A and 5B fall 
within the field of alkalic rocks on the silica versus alkalis

diagram represented in Figure 6. Such scatter is likely due 
to significant crustal contamination of the magma that 
formed the dikes. A pyroxene porphyritic dike represented 
by sample 5B does not show a distinctly different chemistry 
from the other sampled dikes.

A lamprophyre dike crosscutting granodiorite of the 
Hollowrock Lake stock is characterized by a very low SiO2 
content of 26. l weight Ve and by high contents of MgO (13.6 
weight 96), CaO (15.6 weight 9fc) and CO2 (18.0 weight Vo) 
as well as by relatively high Cr, Ni and Zr abundances, 
which distinguish such dike rocks from other supracrustal 
rocks.
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REGIONAL STRUCTURAL 
SETTING

The map area straddles a complete section of the eastern part 
of the Beardmore-Geraldton Belt in the southern part of the 
Wabigoon Subprovince (Ayres 1969; Mackasey et al. 
1974). The Beardmore-Geraldton Belt is an east-trending, 
linear, metavolcanic-metasedimentary assemblage some 
180 km long and 30 km wide east of Lake Nipigon. To the 
north it is bounded by the Tashota-Onaman greenstone- 
plutonic terrane (Blackburn and Johns 1988) and to the 
south by the Quetico Subprovince. Following regional 
structural studies in the Wabigoon and Quetico subprov- 
inces, Williams (1987a) suggested that the boundaries are 
tectonic.

Early studies (Ayres 1969; Mackasey 1970; Mackasey 
et al. 1974) dealt with the Beardmore-Geraldton Belt in 
terms of a stratigraphic sequence. Following studies on 
folds, Kehlenbeck (1986) later interpreted the belt as a "fold 
belt". The most recent studies suggest that the Beardmore- 
Geraldton Belt represents a tectonically imbricated fore-arc 
sequence of Wabigoon volcanic rocks and associated fluvial 
sediments and turbiditic sediments (Williams 1987a; Perci 
val and Williams 1989; Devaney and Williams 1989). The 
authors also favour this tectonic-paleoenvironmental inter 
pretation in which the Quetico Subprovince has been inter 
preted as being an accretionary prism of turbiditic sediments 
that were deposited in a basin between 2 converging (accret 
ing) volcanic arcs, namely, the Wawa Subprovince to the 
south and the Wabigoon Subprovince to the north (Percival and 
Williams 1989). In light of these recent theories, the Beard 
more-Geraldton Belt has to be considered a tectono-stra 
tigraphic assemblage instead of a simple stratigraphic 
volcano-sedimentary sequence.

Williams (1987a) concluded that early deformation in 
a north-south compressive regime disrupted a stratigraphic 
sequence of supracrustal volcanic and sedimentary rocks 
into steeply dipping, northward-younging, imbricated, 
fault-bounded rock packages. During the imbrication of 
these units, deformation characterized by ductile dextral 
shearing developed in a transpressive regime. This deforma 
tion probably took place as a protracted event that accom 
panied the accretionary process.

Intense deformation has developed preferentially along 
lithologic boundaries and within rock units of lower com 
petency such as pelitic beds, iron formation, conglomerate 
and volcaniclastic units. Some shear zones have developed 
into east-trending structures of regional extent along lith 
ologic boundaries, which are in places discordant to stratig 
raphy (Williams 1987a). In the Geraldton area 2 such major 
shear zones have been recognized: 1) the Barton Bay Defor 
mation Zone (BBDZ) (A.J. Macdonald 1983) and 2) the 
Burrows River Deformation Zone (BRDZ) (Kresz and 
Zayachivsky 1991). The BBDZ, also referred to as the 
"Bankfield-Tombill fault zone" by Lavigne (1983) after

the Bankfield-Tombill fault (Pye 1951), is a lithotectonic 
package, up to 5 km wide, defined by anastomosing shear 
zones with intervening areas of less-deformed rocks (Wil 
liams 1987a). To the north of Geraldton, Beakhouse (1989) 
inferred the Burrows River fault, marking the contact be 
tween metavolcanic and metasedimentry rocks. Mapping to 
the east (Kresz and Zayachivsky 1990; this study) suggests 
that the so-called fault is in fact a high-strain zone similar to 
the BBDZ.

GENERAL STRUCTURE OF MAP 
AREA

Many of the structural features that characterize the Beard 
more-Geraldton Belt are found within the present map area. 
Of these, 2 prominent deformation zones dominate the 
overall structure, namely, the Barton Bay Deformation Zone 
and the Burrows River Deformation Zone (Figure 2). An 
other high-strain zone of more limited extent has also been 
identified within the Ginoogaming First Nation Indian Re 
serve. These deformation zones have played an important 
role in gold mineralization.

The east-trending supracrustal formations have steep to 
vertical dips in the northern part of the map area, whereas 
the beds have been overturned in the southern part, with dips 
to the south of the order of 600 to 800 (Figure 10). A strong 
schistosity is coplanar to bedding in most places (Figure 10). 
The angular relationship between axial-planar cleavages 
and the layer-parallel schistosity is shown in Figure 11. 
Where folds have developed as a result of shearing, a 
secondary axial-planar foliation in the sediments commonly 
produces a crenulation cleavage. It should also be noted that 
much of the structural grain of the map area is imparted by 
the elongation of intrabelt granitic plutons, whose long axes 
parallel the regional foliation.

In the metasedimentary formations top indicators given 
by grain-size gradation in sandstones have aided in deter 
mining folds (Figure 11). Stratigraphic top indicators are 
more difficult to find in the volcanic formations, mostly 
because of deformation. The volcanic rock assemblages are, 
however, presumed to be north facing, as the Beardmore- 
Geraldton Belt in total is considered a north-facing assem 
blage (Williams 1987a).

A major fault, the Gravel River-Kamuck River fault 
(Carter 1975), underlies McKay Lake and is continuous into 
the Pagwachuan Lake area to the east. An abrupt change in 
metamorphic grade takes place across the fault, suggesting 
a significant degree of vertical motion along it.

A pronounced north-trending topographic lineament 
passing through the eastern half of the map area probably 
represents a deep fracture in the crust, as it is a line of 
alkalic magmatism extending from Lake Superior to 
Chipman Lake. Because horizontal offset is evident along 
the lineament, it has been called a fault and is named in
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Q S this report the "Ashburton Bay-Chipman Lake fault" 
(Figure 2).

Deformation Zones
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The regional deformation of Archean terranes has subjected 
the Beardmore-Geraldton Belt to large-scale, inhomogene- 
ously distributed strain. Based on fabrics and various tec 
tonic structures, 3 linear zones of high strain have been 
defined. Two of these, namely, the BBDZ (A. J. Macdonald 
1983) and the BRDZ (Kresz and Zayachivsky 1991), were 
traced into the northern Long Lake area and into the present 
map area (Figure 2). A third, less-extensive zone has been 
defined in the western part of the present map area (Figure 
2). These deformation zones range in width from a few 
hundred metres to several kilometres and are commonly 
bounded by lithologic contacts. The rocks outside the de 
fined deformation boundaries shown in Figure 2 are in a 
less-deformed state, but discrete shear zones do occur in 
them. Within the deformation zones, rocks have been 
sheared in a ductile to brittle-ductile manner.
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BARTON BAY DEFORMATION ZONE

In the Geraldton area, Horwood and Pye (1955) defined the 
Bankfield-Tombill fault as a "strongly sheared and brecci 
ated zone 40 feet [12m] wide. Structural studies by La 
vigne (1983), Buck and Williams (1984) and Buck (1986) 
suggest that the Bankfield-Tombill fault is part of a "litho 
tectonic" package up to 5 km wide that A.J. Macdonald 
(1983) referred to as the Barton Bay Deformation Zone. 
Williams (1987a) defined the BBDZ as a series of anasto 
mosing shear zones with intervening areas of less-deformed 
rocks. The oblique sense of shearing with a dextral horizon 
tal component has been established from fabric relationships 
and various kinematic indicators (Buck 1986; Williams 
1987a).

In the present map area, the BBDZ retains most char 
acteristics on which it has been defined in the Geraldton 
area. It is an east- to northeast-trending zone bounded by the 
central and southern volcanic units. In its widest parts, rock 
units have been repeated by shear-induced folding (Figures 
11 and 12). Rocks within the deformation zone have been 
deformed to various degrees depending on their mechanical 
competency; for example, coarse-grained arenite beds have 
been strained to a lesser degree than the associated finer- 
grained wackes, mudstones and iron formation. These dif 
ferences in strain state are well illustrated by Photographs 
5b and 5c, which show alternating units of arenite and con 
glomerate. The conglomerate beds, rich in phyllosilicates, 
have accommodated much more strain than the adjacent 
psammitic beds.

Deformation was largely ductile, as evidenced by 
mesoscopic folds (Photo 18), large-scale folds (Figure 11), 
boudinaged structures (Photo 19), flattened primary struc 
tures (Photo 20) and shear-band development (Photo 5c). 
On the other hand, brittle fracturing occurred during the 
deformational history, either in conjunction with ductile
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Figure 12. Geological sketch map showing the Barton Bay Deformation Zone between Long Lake and Seagram Lake. The deformation zone represented 
between the dotted lines is defined by a large-scale, asymmetric fold structure that was produced by dextral motion. The resulting deformational style is 
well defined by an iron formation horizon that gives a strong signature on the aeromagnetic vertical gradient map (OGS-GSC 1988b).

deformation (brittle-ductile) or during the later stages of 
tectonism. The transition from ductile to brittle deformation 
is dependent on several factors involving 1) metamorphic 
grade, 2) strain rate and 3) mechanical properties of the 
various rocks involved. Examples of brittle deformation are 
illustrated in Photos 9 and 19. Photo 9 shows brittle fractur 
ing in iron formation that probably resulted from a high 
strain rate. Photo 19, on the other hand, shows a good 
example of strain state of 2 rock types having different 
mechanical properties.

Fold geometries, fabric relationships and the asymme 
try of various deformational structures indicate a dextral 
sense of shearing.

Folds Associated with Barton Bay 
Deformation Zone

Within the map area the only large-scale folds are associated 
with the Southern sedimentary unit. They are closely related 
to the BBDZ. In the northern Long Lake area, folds were 
defined from reversals of graded sandstone beds in the Birch 
Bay-Westside Bay area of Long Lake; in the Geraldton area 
some of the largest gold deposits are within west-plunging 
fold structures (AJ. Macdonald 1988).

Two large-scale folds were identified within and adja 
cent to the map area: 1) a tight Z-shaped fold between

40



SEAGRAM LAKE AREA

Photo 18. Complex fold pattern produced by shearing of well-bedded turbiditic sandstones east of Upper Laponen Lake (the fold pattern has been 
highlighted with black marker on the outcrop surface). The outcrop lies on a northeast-striking shear zone that has formed at the inflection line of the 
asymmetric fold structure shown in Figure 11.

Laponen Lake and the eastern boundary of the map area and 
2) an asymmetric structure that lies just outside and to the 
west of the present map area. At Seagram Lake, opposing 
stratigraphic tops indicate that the sediments have been 
folded to some extent, but it has not been possible to deter 
mine the size and geometry of the folding.

The fold structure situated in the eastern end of the map 
area (Figure 11) has been defined from geological informa 
tion gathered in the field and from a high-resolution aero 
magnetic map (Podolsky 1985) that was produced for 
139250 Canada Incorporated. The magnetic expression of 
this fold structure is also seen on aeromagnetic map 81330 
(Ontario Geological Survey 1989d) as a result of the pres 
ence of iron formation. A combination of the magnetic 
expression, structural information and selected geological 
features of the fold area has been represented in Figure 11. 
The aeromagnetic pattern indicates a tight fold structure 
with a very small interlimb angle and an amplitude of the 
order of 4 km. The connecting limb of the fold couplet is 
sheared. This shear is well defined from a pronounced 
magnetic lineament that coincides with a topographic line 
ament characterized by a string of ponds and swampy areas. 
An outcrop of fine-grained mica schist situated on the shear 
zone near the nose of the syncline exhibits complex fold 
structures produced by shearing (Photo 18). From the over 
all fold pattern, it appears that the structure plunges to the 
west. Mesoscopic-scale folds with a Z-shaped asymmetry 
occur in rocks that present a good layering. In some places, 
mica schists possess a secondary fold-axial planar foliation 
(Figure 11). The overall style of folding south of Hoiles 
Creek appears to be very similar to the one in the Geraldton 
area.

An asymmetric structure within the sedimentary assem 
blage situated between the Eldee Lake and Central volcanic

Photo 19. Quartz-filled pull-apart structures in a deformed metagabbro dike 
in polymictic conglomerate. The white quartz filling the fractures is 
ribboned with thin chloritic material, suggesting a crack-seal type of 
fracturing. This occurrence is situated 500 m west of Flat Rapids on the 
Making Ground River.
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Photo 20. Deformed volcaniclastic rock composed of light-coloured felsic clasts set in a mafic (hornblende-rich) matrix, Lower Flats Rapids. Tectonic 
deformation has produced stretching of the clasts, which also show a strong flattening. A strong mineral lineation imparted by highly oriented hornblende 
crystals is parallel to the extension lineation (arrow) defined by the stretched clasts and by small mafic clots contained in the felsic clasts (circled).

units also occurs between Long Lake and the western- 
boundary of the present map area (Figure 12). The boundary 
relationships with the adjacent volcanic rocks as well as the 
magnetic profile given by iron formation on recently pub 
lished aeromagnetic maps (OGS-GSC 1988a, 1988b) sug 
gest the structure was produced by right-lateral shearing 
along the BBDZ. The resulting deformation of the sedimen 
tary assemblage against the thick Central volcanic unit 
produced folds and offsets that are apparent from the distri 
bution of iron formation (Figure 12). Although most of the 
structure lies in the northern Long Lake map sheet (Kresz 
and Zayachivsky 1991), the eastern margin lies in the pre 
sent map area. Numerous exposures uncovered by overbur 
den stripping during an exploration program by Discovery 
West Corporation around the Sopko occurrence revealed 
highly deformed sedimentary rocks (Photos 7 and 19) asso 
ciated with volcanic rocks in a complex relationship that is 
due to tectonic deformation. This structural complexity in 
the area is caused by intense shearing at the apex of the fold 
structure, as shown in Figure 12. The shearing has extended 
along the southern margin of the Theresa stock in a north 
easterly direction (Figures 12 and 13). The shear zones 
depicted in Figure 13 host gold-bearing quartz veins that are 
particularly abundant at the Theresa Mine.

Smaller-scale folds with centimetre- to metre-scale am 
plitudes are found throughout the map area in places where 
the rocks display a layering. Deformed quartz veins may 
also show folding. In almost every case the folds are Z

shaped and plunge at intermediate to steep angles to the 
west. In that respect they mimic the attitude of the large- 
scale folds. It is interesting to note that the plunge of fold 
axes parallels extension lineations (Figures lOe and lOg). 
This observation was also made in the northern Long Lake 
area (Kresz and Zayachivsky 1991).

Fabrics Associated with Barton Bay 
Deformation Zone

All rocks found within the deformation zone have a well- 
developed schistosity that is particularly intensified along 
lithologic contacts and in rocks rich in micas and chlorites. 
The schistosity (Si) parallels bedding (S0) throughout the 
deformation zone (Figure lOd). Linear fabrics are in general 
poorly developed in the mica schists and plunge at steep to 
intermediate angles to the west (Figure lOe). In some places 
at Seagram Lake and south of Hoiles Creek, a secondary 
cleavage is well developed, sometimes producing a crenu 
lation. The secondary fabric (S/) is believed to have been 
developed by folding of rocks possessing a primary schis 
tosity (Si) during a single deformational event.

At Seagram lake, interlayered quartz-rich arenite beds 
with conglomerate (Photo 5) show fabrics characteristic of 
high strain. These fabrics have been used in deducing the 
sense of shearing (see Simpson 1984). The fabrics include 
particularly well-developed S (foliation) and C (shear) sur-
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Figure 13. Geological sketch map showing the position of gold occurrences in the Theresa Mine area relative to key geological and structural features. 
The shear-zone system represented in the figure originates at the apex of a large-scale, asymmetrical fold structure shown in Figure 12.

faces developed in the arenite beds (Photo 5b) and shear 
bands in the less-competent, mica-rich conglomeratic beds 
(Photo 5c).

Mafic and Ultramafic Rocks Associated 
with Barton Bay Deformation Zone

Cumulate-textured gabbro and pyroxenite are found as len 
ticular bodies hosted by sediments within the deformation 
zone. Because of the igneous origin of these rocks, they have 
been described in this report in the section "Cumulate-tex 
tured Mafic and Ultramafic Rocks". Within the map area 
these bodies are as much as several hundreds of metres long 
and several tens of metres wide. They occur at Seagram 
Lake (Figure 3) south of Hoiles Creek (Figure 11). As with 
similar rocks found in the northern Long Lake area (Kresz 
and Zayachivsky 1991), the authors believe that their em 
placement in the sediments is tectonic rather than igneous 
for the following reasons:
1. Internal igneous textures and structures (cumulus lay 

ering) are expected in large, differentiated intrusions.

2.

3.

The bodies are spatially restricted to the BBDZ over a 
distance of some 60 km.
The margins of the bodies where observed are com 
monly strongly sheared and lack chill margins.

4. The bodies are always of limited size and are lenticular.
In light of the proposed tectonic model involving accre 

tionary tectonics for the evolution of the Beardmore-Ger- 
aldton Belt and Quetico Subprovince (Williams 1987a; 
Percival and Williams 1989; Devaney and Williams 1989), 
such rock bodies of limited extent could very well represent 
fragments of ancient oceanic crust that were incorporated in 
the sediments by thrusting.

The occurrence of ultramafic to mafic rocks within 
metasedimentary units has also been noted in the Quetico 
Subprovince. There Williams (1987b) reported the presence 
of "layers and pods of amphibole and/or chlorite ultramafic 
rocks that occur as concordant units, strongly foliated along 
within the enclosing metasediments". Williams (1987b) 
also suggested that these rocks "may represent disrupted 
intrusions or protrusions emplaced tectonically". Coates
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(1968) noted sporadic occurrences of hypersthene pyrox 
enite bodies in the Quetico Subprovince to the southeast of 
the present map area.

BURROWS RIVER DEFORMATION ZONE

To the north of Geraldton, Beakhouse (1989) inferred a fault 
marking the contact between volcanic and sedimentary- 
rocks. Mapping in the Longlac area suggests that the fault 
represents a zone of high strain similar to the BBDZ, based 
on deformational structures. These include strongly elon 
gated pillows, stretched and flattened clasts in volcaniclastic 
rocks (Photo 4), well-developed schistosities and linear 
fabrics, rotated and disrupted features, such as dikes and 
quartz veins, and asymmetric folds. The boundaries of the 
deformation zone as shown in Figures 2 and 10 are arbitrary 
except for the contact of the supracrustal with the Croll 
Lake stock. Figures lOa and lOb show projections on a 
stereonet of the schistosities and linear fabrics associated 
with the deformation zone. These schistosities are parallel 
to the trend of the volcanic unit. Lineations defined by 
stretched clasts and oriented amphibole crystals on the plane 
of schistosity plunge to the west at angles of between 500 
and 700 . Mesoscopic fold axes are collinear with other types 
of lineations. The deformation zone appears to end against 
the granitic rocks of the Croll Lake stock in eastern Daley 
Township where supracrustal rocks and granitic rocks inter- 
finger.

OTHER DEFORMATION ZONES

An east-trending zone defined by strong schistosities and 
well-developed linear fabrics is associated with the su 
pracrustal rocks of the Central volcanic unit between the 
Theresa stock and the Croll Lake stock (Figures 2 and 10). 
Between the western boundary of the map area and Rocky- 
shore Creek the linear fabrics are defined by stretched clasts 
and mineral clots in volcaniclastic rocks (Photo 20) as well 
as by strongly oriented hornblende crystals. Schistosities 
and linear fabrics have been represented on a stereonet in 
Figure lOc. Observed lineations plunge in a westerly direc 
tion at about 600. The lateral extent of this high-strain zone 
has not been determined because of lack of exposure; how 
ever, it is assumed that it extends eastwards along the 
southern margin of the Croll Lake stock.

Faults
The Beardmore-Geraldton Belt is characterized by east- 
trending dextral shear zones that developed mostly along 
major lithological boundaries (Williams 1987a). Because 
these shear zones may be of considerable width they have 
been referred to as deformation zones and have been de 
scribed separately above. Faults are here referred to as lines 
of shearing or fracturing with marked offset of rocks. These 
commonly underlie topographic lineaments. Two promi 
nent faults of regional extent that occur within the map area, 
namely, the Gravel River-Kamuck River fault and the Ash 

burton Bay-Chipman Lake fault, are known from previous 
geological investigations outside the map area.

GRAVEL RIVER-KAMUCK RIVER FAULT

The Gravel River-Kamuck River fault (Carter 1975) is 
characterized on surface by a northeast-trending regional 
lineament extending from Nipigon Bay on Lake Superior to 
Pagwachuan Lake. It is also characterized by a strong mag 
netic lineament (ODM-GSC 1965). Within the map area, 
the fault underlies the North Channel of McKay Lake and a 
series of small lakes to the northeast that are connected by 
Divide Creek. A depth chart of McKay Lake (Ministry of 
Natural Resources 1972) indicates that the deepest part in 
the North Channel is 180 feet (55 m). An abrupt change in 
metamorphic grade occurs across the fault. This change is 
manifested by fine-grained quartz-biotite-feldspar schists to 
the north of the fault and migmatized sediments to the south, 
suggesting exposure of a deeper crustal level. The fault may 
represent a thrust whereby the south side has been brought 
up. The amount of horizontal movement is yet undeter 
mined; however, it appears that the vertical component is 
larger. The overall fault displacement increases towards 
Lake Superior. Williams (1987a) suggested a sinistral sense 
of movement along the fault; however, no convincing evi 
dence has been found within the present map area.

Several lineaments, prominent on Landsat images, de 
part from the main Gravel River-Kamuck River lineament 
south of McKay Lake and may represent splays of the main 
fault.

ASHBURTON BAY-CHIPMAN LAKE 
FAULT

This fault is characterized by a north-trending lineament of 
regional extent passing through Lukinto Lake, Sandlink 
Lakes and Laponen Lake. The lineament has been traced 
from Chipman Lake to Ashburton Bay in Lake Superior 
(Sage 1985). Aeromagnetic map 81330 (Ontario Geological 
Survey 1989d) shows an approximately 700 m left-lateral 
offset of the magnetic anomaly produced by the iron forma 
tion unit crossing Laponen Lake. This sinistral offset agrees 
well with an 800 m horizontal fault displacement inferred 
by Sage (1985) at Chipman Lake. Sage (1985) also 
pointed out that the fault represents the locus of alkalic 
rock and carbonatite magmatism northeast of Lake Supe 
rior. In this respect, it is likely that the location of the 
Seagram Lake alkalic intrusion may be directly related to 
the fault. The position of the alkalic complexes along the 
fault suggests that it represents a deep crustal fracture. 
Sage (1985) concluded from petrological evidence that 
the structure is of late Archean age and was reactivated 
in the Late Proterozoic, thus giving rise to the emplace 
ment of the Port Coldwell alkalic complex and carbona 
tite phases at Chipman Lake. Within the map area, this 
reactivation may have given rise to localized hydrother 
mal activity leading to alkali and CO2 metasomatism.
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OTHER FAULTS

Some linear features throughout the map area undoubtedly 
represent faults. Supracrustal rocks are clearly offset about 
200 m in a dextral manner by a north-trending fault in the 
western part of Seagram Lake (Figure 2). This fault is 
continuous with the trend of Rockyshore Lake.

Topographic Lineaments
Linear features clearly visible on airphotos have been shown 
on the map. Many are surface expressions of shear zones, 
faults and fractures that were accentuated by glacial erosion 
during the Pleistocene. However, some may just be features 
inherent to the present landform shaped by the Pleistocene 
glaciers and their sediments. It is worth noting that most 
lineaments trend northeast.

Bedding, Foliations and Lineations

BEDDING

Within the map area, bedding is commonly found in the 
turbiditic metasediments and volcaniclastic deposits (tuffs, 
lapilli tuffs, tuff breccias). It can also be inferred from small- 
scale to large-scale layering in lava flows (horizons of pheno- 
crysts or amygdules) and sills. Within the sediments, bedding 
is well defined by planes that separate discrete layers of mud 
stone, wacke, arenite and conglomerate (Photo 5). The sand 
stone beds are commonly graded, thereby indicating 
stratigraphic younging direction. In the volcaniclastic rocks, 
bedding is defined from mineralogical and textural variations 
in tuffaceous deposits. Within the map area, bedding in most 
cases follows the trend of the supracrustal rocks and is steeply 
dipping to overturned (Figure 10).

FOLIATIONS

Most supracrustal rock units and many parts of the granitic 
plutons possess a well-developed metamorphic and tectonic 
foliation (Si) that is steeply dipping. Foliations are nearly 
always parallel to bedding (S0) (Figure 10). Many supracrus 
tal rocks rich in micas, chlorites and amphiboles have ac 
quired a pervasive schistosity that is particularly well 
developed in high-strain zones. On the map (see back 
pocket), the foliation and schistosity symbols have been 
used more or less synonymously; however, the schistosity 
symbol has been used where rocks show strongly oriented 
minerals and are referred to as schists. Secondary foliations 
(schistosities) intersecting an earlier fabric at various angles 
have been observed to the west of Seagram Lake, east of 
Laponen Lake and north of McKay Lake. In the former 2 
areas the secondary schistosities are believed to be axial 
planar (SO to megascopic, asymmetric folds that have de 
veloped within the BBDZ (Figure 11). North of Camping 
Point on McKay Lake, intersecting schistosities have pro 
duced a conspicuous crenulation and even chevron folding 
with steep to vertically plunging axes.

At Seagram Lake, quartzofeldspathic sediments show 
various fabrics that resulted from progressive dextral shear 
ing (cf. Berth6etal. 1979; Lister and Snoke 1984). S fabrics 
are particularly well developed in the feldspathic and quartz- 
rich arenites (Photo 5b), whereas C' structures (shear bands) 
are developed in mylonite zones (Photo 5c). Such structures 
from which the relative sense of motion in shear systems 
may be deduced are likely to be found within the deforma 
tion zones. South of the Gravel River-Kamuck River fault, 
the rocks of the Quetico Subprovince have acquired a well- 
developed gneissosity.

LINEATIONS

Lineations refer to the linear arrangements of textural and 
structural elements in a rock. Within the map area, all 
measured linear fabrics are of tectonic and metamorphic 
origin. They are particularly well developed in the deforma 
tion zones where rocks have undergone significant shearing 
(Figure 10). Lineations have resulted from the stretching of 
primary structures such as clasts (Photo 20), amygdules, 
pillows and mineral clots and from oriented minerals such 
as amphiboles. Extension and mineral lineations have nor 
mally been measured on the foliation surface. Lineations 
that result from the intersection of 2 planar fabrics have also 
been observed in a few places; these commonly take the 
form of crenulations. Other types include crinkle lineations 
that have developed in mica schists and the hinge lines of 
small folds. The development of lineations in metamorphic 
rocks is governed by the rock type. For example, hornblende 
schists commonly possess a good mineral lineation, whereas 
mica-bearing metasediments do not. In that respect, line 
ations are not uniformally distributed throughout an area.

Joints
Joints are ubiquitous features in all rock types of the map 
area. Because of the long and complex geological history of 
the Precambrian Shield, it is, in many cases, difficult to 
relate joints to a specific event in its evolution. As a result 
no attempt has been made to study them or to record them 
on the map.

Nature of Wabigoon-Quetico 
Subprovince Boundary
The map area straddles the Subprovince boundary as repre 
sented on many maps showing the subdivisions of the 
Superior Province (Goodwin 1970; Card and Ciesielski 
1986). The problem relating to the nature of the Quetico- 
Wabigoon boundary has been addressed by numerous work 
ers (Mackasey et al. 1974; Kehlenbeck 1976, 1986; 
Blackburn and Mackasey 1977; Williams 1986). It is be 
yond the scope of this study to go into the subject, as the 
problem should be approached from a regional context. 
Whether the boundary is lithologic (Mackasey et al. 1974; 
Blackburn and Mackasey 1977) or represents a tectonic 
feature (Kehlenbeck 1976, 1986) has until now not been
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clearly resolved. Kehlenbeck (1986) suggested that the 
Beardmore-Geraldton Belt represents a transitional crustal 
segment between the Quetico and Wabigoon subprovinces. 
Williams (1986), following regional structural studies in the 
Beardmore-Geraldton area, proposed that the subprovince 
boundary locally be defined as the Paint Lake fault, which 
represents a major shear zone separating the Tashota- 
Onaman terrane (Wabigoon) from the Beardmore-Geraldton 
Belt. This argument is based on the hypothesis that the 
belt is part of an accretionary prism. Within the present 
map area, the sediments to the north of the southernmost 
volcanic unit are not different from those found to the 
south. Iron formation is found within the Beardmore- 
Geraldton Belt; it is also found in the Quetico metasedi-

ments at McKay Lake. Resedimented conglomerates, 
which are common within the turbiditic sandstones of the 
Beardmore-Geraldton Belt, have not been found south of 
the Southern volcanic unit, but they have been observed 
in a few locations where they probably represent coarse 
channel deposits (H.R. Williams, Ontario Geological Sur 
vey, oral comunication, 1989). In light of recent structural 
information and lithologic considerations, the present 
authors view the Beardmore-Geraldton Belt as a stacked 
assemblage of fault-bounded slices of Wabigoon vol 
canic rocks and Quetico metasediments. With these con 
siderations, the nature of the subprovince boundary may 
be regarded as a wide zone encompassing the entire map 
area.
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Metamorphism and Alteration
All Archean rocks in the map area with the exception of 
the late granitic intrusions have been metamorphosed. 
The primary mineralogies in the supracrustal rocks have 
been degraded to secondary mineral assemblages that 
were stable under the prevailing conditions of the tec- 
tono-metamorphic event known as the "Kenoran orog 
eny". In most places rocks show assemblages of prograde 
metamorphism, but locally retrograde processes have 
taken place, particularly along high-strain zones where 
fluid passage was increased.

The supracrustal rocks have been metamorphosed un 
der low to medium grade with mineral assemblages that are 
characteristic of upper greenschist to amphibolite condi 
tions (Winkler 1979). Metamorphic grade in general in 
creases towards the late granitic plutons, but the effects are 
not always noticeable in the field.

Hornblende is developed everywhere in the mafic 
rocks throughout the map area. Their metamorphic parage- 
neses also include plagioclase, quartz, clinozoisite-epidote, 
white mica, titanite, magnetite, garnet and calcite. In retro 
graded rocks, actinolite, chlorite, albite and quartz are the 
main constituents.

The metasediment are generally poor indicators of 
metamorphic grade because of their mainly quartzofeldspa- 
thic composition and lack of pelitic content Biotite is de 
veloped everywhere. Garnets are locally found within the 
Central sedimentary unit, which borders the Croll Lake 
stock to the north, as well as in the sediments to the south of 
the Southern volcanic unit on both sides of the Gravel 
River-Kamuck River fault. To the south of the fault the 
sediments recrystallized to coarse-grained schists and 
paragneisses and underwent anatexis by producing numer 
ous granitic leucosome bands (Photo 6).
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Correlation Between Geology and Aeromagnetic Data

The following government-released geophysical maps cov 
ering the present map area were available in 1989:
1. aeromagnetic maps 2150G of Geraldton (ODM-GSC 

1963a),2151GofLonglac(ODM-GSC1963b),2160G 
of Pagwachuan Lake (ODM-GSC 1963c), and 2161G 
of Castlebar Lake (ODM-GSC 1963d)

2. aeromagnetic map 7102G of Longlac (ODM-GSC 
1965)

3. aeromagnetic maps C21477G (OGS-GSC 1988a) and 
C41477G (OGS-GSC 1988b) of Geraldton

4. airborne electromagnetic and total intensity magnetic 
maps 81313 (Ontario Geological Survey 1989a), 81327 
(Ontario Geological Survey 1989b), 81329 (Ontario 
Geological Survey 1989c), 81330 (Ontario Geological 
Survey 1989d), 81331 (Ontario Geological Survey 
1989e), and 81348 (Ontario Geological Survey 1989f) 
of Tashota-Geraldton-Longlac

In addition to government publications, various company 
geophysical surveys are available. They have been filed with 
the Assessment Files Research Office at the Ontario Geo 
logical Survey and the Resident Geologist's office in 
Thunder Bay.

The most prominent magnetic features are given by iron 
formations hosted by clastic sediments in the southern part

of the map area. Map 81330 (Ontario Geological Survey 
1989e) reveals the tightly folded structure in the Southern 
sedimentary unit east of Laponen Lake. That structure has 
been resolved on a magnetic map produced for 139250 
Canada Incorporated (Podolsky 1985) and is reproduced in 
Figure 11. A very strong, elliptical magnetic anomaly is 
caused by the Seagram Lake stock (ODM-GSC 1963c, 
1965). High magnetite contents were noted within the vari 
ous phases of the stock by the field party.

A relatively prominent magnetic high lies over the 
Theresa stock (Figure 4) (OGS-GSC 1988a, 1988b; Ontario 
Geological Survey 1989c). In thin section rocks from the 
Theresa stock show abundant magnetite.

The Kamuck River-Gravel River fault (Figure 2) de 
fines a prominent break in magnetic intensity particularly 
along the Gravel River southwest of the map area (ODM- 
GSC 1965). The Ashburton Bay-Chipman Lake fault 
(Figure 2) is characterized by a distinct north-trending 
linear magnetic profile that shows a 700 m left-lateral 
offset of the magnetic high produced by the iron forma 
tion at Laponen Lake (Ontario Geological Survey 1989d).

Proterozoic diabase dikes crosscutting Archean rocks 
produce linear magnetic highs along their trends.
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Geochronology

Few data on the absolute ages of rocks from within the 
present map area or its vicinity were available at writing 
time. A compilation of all isotopic dates for rocks of north 
western Ontario (Easton 1986) shows that 2 K-Ar ages of 
2539 ± 39 and 2175 ± 48 Ma on hornblendes were obtained 
for the Croll Lake stock (Wanless etal. 1974). Hurley (1958) 
obtained a Rb-Sr age of 2726 ± 250 Ma on potassium 
feldspar for the Croll Lake stock. An unpublished zircon 
U-Pb age of 2658 Ma was obtained from a granodiorite in 
Oakes Township (F. Corfu, Royal Ontario Museum, per 
sonal communication, 1987). This age falls well within the 
precision envelope of Hurley's (1958) Rb-Sr age. Anglin et 
al. (1988) reported an age of 2691!^ Ma for a porphyritic 
intrusion near Geraldton.

No radiometric ages on metavolcanic or metasedimen- 
tary rocks are known from the Beardmore-Geraldton Belt. 
Numerous published ages for the western Wabigoon Sub- 
province (Easton 1986; Davis et al. 1988) suggest that the 
igneous activity in that part of the Wabigoon is bracketed 
by ages of 2775 and 2695 Ma. Because of the similar 
lithologic and structural nature of the Wabigoon Subprov-

ince east of Lake Nipigon, it is reasonable to assume that the 
igneous rocks there were also emplaced during that time 
interval. Anglin et al. (1988) reported an age of 27691 Ma 
for a rhyolite near Onaman Lake, thereby placing some 
constraint for volcanism in the Tashota-Onaman terrane. 
This rock is somewhat older than most of the volcanic rocks 
dated so far in the western part of the Wabigoon Subprovince.

The lack of high-precision U-Pb ages from within the 
Quetico Subprovince does not allow for unambiguous age 
constraining. Limited geochronological data suggest that 
sedimentation took place until after 2700 Ma and that grani 
toid magmatism is younger than that of adjacent greenstone 
terranes (Percival and Williams 1989).

The timing of the diabase dike emplacement within the 
map area is obscure. The diabase dikes most likely belong 
to various dike swarms that were emplaced within the 
Superior Province between 2600 and 1100 Ma (Fahrig and 
West 1986). The youngest diabase swarm is probably re 
lated to the Keweenawan magmatic event that took place 
around 1100 Ma ago (Davis and Sutcliffe 1985).
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Economic Geology
Economic mineralization in the map area pertains mainly to 
gold, although other mineral commodities, including mo 
lybdenite, uranium and iron, have been sought in the past. 
Gold deposits are relatively few in the map area, but struc 
tures and rocks hosting gold at Geraldton and in the northern 
Long Lake area (Kresz and Zayachivsky 1991) extend east 
ward into the Seagram Lake area.

GOLD

Two prominent lithotectonic zones, the Barton Bay Defor 
mation Zone, which hosts the Geraldton gold camp, and the 
Burrows River Deformation Zone, extend into the present 
map area (Figure 2). Mapping in the northern Long Lake 
area (Kresz and Zayachivsky 1991) has established a close 
relationship between gold mineralization and the high-strain 
zones.

The style of mineralization predominant within the 2 
deformation zones in the map area is mostly vein related 
within discrete shear zones.

The largest gold deposit within the map area is at the 
Theresa Mine, approximately 3 km northwest of Rocky- 
shore Lake. The 3 main surface showings of the mine, in 
which shafts have been sunk, are separated by a distance 
of 1.5 km. These line up along a northeast-trending shear 
zone (Figure 13) extending from the Sopko occurrence in 
Abrey Township (Kresz and Zayachivsky 1990) into the 
Theresa stock. Gold mineralization occurs in quartz and 
quartz-tourmaline veins that crosscut diorite, quartz dio 
rite and tonalite. At the number 3 shaft of Theresa Mine 
(Figure 13), overburden stripping by Duration Mines 
Limited has exposed gold-mineralized veins at surface 
where several deformed quartz-tourmaline veins are 
found crosscutting quartz diorite and tonalite. At one 
location west of the shaft (location 15-16 in Figure 16), a 
quartz-tourmaline vein is crosscut by a later chalcopyrite- 
bearing quartz vein. Assays carried out by the Geoscience 
Laboratories at the Ontario Geological Survey on sam 
ples of both vein types reveal that the quartz-tourmaline 
vein is auriferous whereas the later vein is not.

The underground workings were not visited by the field 
party. An account of the underground geology has been 
excerpted from Phelan (1960) as follows:

The underground workings are almost entirely within quartz-diorite, 
as were all gold-bearing veins seen. These veins consisted of irregu 
lar quartz veins and masses emplaced in shears and fractures and 
varying from a few inches up to 25 feet [7.6 m] in width. Gold is 
mainly native and free. Some gold, silver and bismuth tellurides are 
present, and in places pyrite and pyrrhotite are abundant, with lesser 
chalcopyrite and scattered tourmaline.

The underground workings at the number 3 shaft were also 
described in a report by Duration Mines Limited (Progress 
Report, Feb. 1988, Resident Geologist's files, Thunder- 
Bay). In the report, gold mineralization is described as in a 
fractured and faulted zone in rocks at the contact of mafic 
volcanic rocks and diorite. Gold occurs as nuggets in quartz-

stringer veinlets and quartz pods and lenses. In places, 
tourmaline, pyrrhotite and pyrite are associated with quartz. 
The general trend of mineralization, as described from the 
underground workings, is consistently to the northeast.

Sheared quartz veins containing minor chalcopyrite are 
exposed for 20 m within a shear zone in diorite on Gi- 
noogaming First Nation Indian Reserve. This occurrence is 
l km northeast of the number 2 shaft, along strike with the 
same shear system that hosts the Theresa Mine (Figure 13). 
This shear zone has not been inferred beyond this occur 
rence. A sample of vein material obtained by the field party 
assayed 1030 ppb Au (Table 3).

Anomalous gold values in quartz have also been found by 
the authors 3 km southwest and 4 km south of the number 3 
shaft of Theresa Mine. These occurrences are described in 
"Description of Properties" in the section for M. Malouf (9).

Few gold occurrences are known to exist along the 
Burrows River Deformation Zone. Two occurrences are 
located on the Oakes-Daley township boundary on the 
property of Gold Crest Minerals Incorporated (5), where 
visible gold has been found in discontinuous quartz veins in 
hornblende schist In addition, gold is found in a pyrrhotite-, 
pyrite- and chalcopyrite-mineralized chert unit in volcanics. 
These occurrences have previously been described by Kresz 
and Zayachivsky (1991).

Controls on Gold Mineralization
STRUCTURAL CONTROLS

As in the Geraldton and northern Long Lake areas, gold 
mineralization in the Seagram Lake area appears to be 
spacially associated with deformation zones and related 
shear systems. Studies in the Geraldton area (Horwood and 
Pye 1955) and mapping in the northern Long Lake area 
(Kresz and Zayachivsky 1991) and the present map area 
convincingly establish an association between gold 
mineralization and large-scale, asymmetric fold struc 
tures associated with the BBDZ. In the Geraldton gold 
camp to the west, A.J. Macdonald (1983, 1984, 1988) 
described the structural relationships between gold de 
posits and the BBDZ. Macdonald (1988) came to the 
conclusion that structurally prepared rocks acted as 
traps for auriferous fluids. In addition, an important role 
in localization of gold deposits was played by wide 
spread, small-scale, asymmetric folds and zones of in 
tense shearing at lithologic contacts (Anglin and 
Franklin 1985).

Gold occurrences of the western part of the map area 
appear to be directly related to a large-scale, Z-shaped fold 
structure located for the most part outside the map area 
(Figure 12). The structure resulted from dextral shearing of 
a sedimentary unit against a unit of mafic metavolcanic
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Table 3. Analytical results for gold of selected grab samples of the Seagram Lake area. Assays by the Geoscience Laboratories, Ontario Geological Survey.

Sample Field 
No. No. Location Material

Visible mineralization of Au (ppb) unless otherwise 
economic importance* stated

1 88-0279 Daley Township
2 88-2210 Daley Township
3 88-0150 Ginoogaming FNIR
4 88-0155 Ginoogaming FNIR*
5 88-0159 Ginoogaming FNIR
6 88-1089 Ginoogaming FNIR
7 88-1092 Ginoogaming FNIR
8 88-0087 Theresa Mine, No. l shaft
9 88-0087F Theresa Mine, No. l shaft area
10 88-0087G Theresa Mine, No.l shaft area
11 88-0087H Theresa Mine, No. l shaft area
12 88-0087J Theresa Mine, No.l shaft area
13 88-0088 Theresa Mine
14 88-0093 Theresa Mine, No.3 shaft area
15 88-0095A Theresa Mine, No.3 shaft area
16 88-0095C Theresa Mine, No.3 shaft area
17 88-0096 Theresa Mine
18 88-0098 Theresa Mine
19 88-1076 Theresa Mine
20 88-1085 Theresa Mine
21 88-1093 Theresa Mine, No.2 shaft area
22 88-1094 Theresa Mine, No.2 shaft area
23 88-1046 West of Rockyshore Lake
24 88-1058 West of Rockyshore Lake
25 88-1059 West of Rockyshore Lake
26 88-2057 West of Rockyshore Lake
27 88-0045 Southwest of Rockyshore Lake
28 88-2188A Southwest of Rockyshore Lake
29 88-2188C Southwest of Rockyshore Lake
30 88-1116 Rockyshore Lake
31 88-1136 Rockyshore Lake
32 88-2112 Rockyshore Lake
33 88-0073 Seagram Lake
34 88-0079 Seagram Lake
35 88-1030 Seagram Lake
36 88-1108 Seagram Lake
37 88-2028 Seagram Lake
38 88-2033 Seagram Lake
39 88-1025 Hollowrock Lake
40 88-0215 North of Little Mckay Lake
41 88-1169 North of Little McKay Lake
42 88-0171 West of Sandlink Lakes
43 88-1159 West of Sandlink Lakes
44 88-0252 East of Sandlink Lakes
45 88-0266 East of Sandlink Lakes
46 88-2230 East of Sandlink Lakes
47 88-2263B East of Sandlink Lakes
48 88-1044 East of Laponen Lakes
49 88-1193 Southeast of McKay Lake
50 88-1194 Southeast of McKay Lake

Amphibole schist (boulder) po, schee
Sheared amphibole schist po
Quartz in amphibole schist py
Tonalite py
Quartz in amphibole schist cp
Quartz diorite py
Vein quartz —
Vein quartz from mine dump py
Vein quartz py
Vein quartz py
Vein quartz py
Vein quartz py
Vein quartz f.g.S
Vein quartz py
Vein quartz cp
Vein quartz with tourmaline —
Vein quartz with tourmaline py
Vein quartz py
Vein quartz py
Vein quartz —
Vein quartz f.g.S
Vein quartz f.g.S
Vein quartz —
Vein quartz py
Trondhjemite py
Vein quartz py
Vein quartz py
Vein calcite po
Carbonatized QF porphyry py
Vein quartz —
Vein quartz py
Quartz in amphibole schist py
Silicified quartz porphyry py
Vein quartz cp
Vein quartz —
Vein quartz py 
Feldspar vein in amphibole schist f.g.S 
Feldspar vein in amphibole schist f.g.S
Vein quartz cp
Sheared wacke and vein quartz py
Silicified, carbonatized basalt py
Quartz in amphibole schist py
Vein quartz py
Silicified wacke py, cp
Vein quartz with iron formation py
Silicified, carbonatized basalt f.g.S
Vein quartz with iron formation py
Vein quartz —
Amphibole schist po, py
Quartz in amphibole schist —

22

1030 (0.03 ounces/ton) 
34 
^ 

740
19.4 ppm (0.56 ounces/ton) 
93.7 ppm (2.73 ounces/ton) 

455 
7540 (0.24 ounces/ton)

3
73 
69
20.3 ppm (0.59 ounces/ton) 

300 
65 

2
*2
77.1 ppm (2.24 ounces/ton) 

940 
4

4800 (0.15 ounces/ton)
28
13
9

22
4050 (0.13 ouncesAon) 

3
10
55

6
^
18

170

90
35
8

24
245
^
55
25
105
70

'Abbreviations are the same as the ones used on map. 
*First Nation Indian Reserve
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rocks. Shear zones, such as those hosting the Theresa Mine 
gold deposit, nucleated from the large-scale Z-shaped struc 
ture and extended into the adjacent volcanic rocks and the 
Theresa stock (Figures 12 and 13). Mineralizing hydrother 
mal solutions deposited quartz, carbonate, tourmaline, sul 
phides, silver and gold in the shear system as well as in 
related brittle fractures.

A well-defined, large-scale, Z-shaped fold structure in 
metasediments occurs east of Laponen Lake. Few gold 
occurrences are known from this structure, probably be 
cause of poor exposure and limited prospecting.

CHEMICAL CONTROLS

A close spatial association of gold mineralization with iron 
formation of the Southern sedimentary unit has been estab 
lished in the Geraldton gold camp by A. J. Macdonald (1988) 
and in the northern Long Lake area by Kresz and 
Zayachivsky (1991). The iron formation associated with the 
Southern sedimentary unit extends eastward into the present 
map area (ODM-GSC 1963c; OGS-GSC 1988a, 1988b), 
but no significant gold occurrences associated with it are 
known in the present map area. One anomalous gold assay 
of 245 ppb (Table 3) was obtained by the field party from a 
narrow quartz veinlet crosscutting iron formation in the 
eastern part of the map area.

Iron formation east of McKay Lake contains sulphides 
in places and is crosscut by small, discontinuous quartz 
veins in one location south of Moran Lake. Assays of 
sulphide-bearing iron formation obtained by the field party 
returned gold assays up to 105 ppb (Table 3).

As in the northern Long Lake area (Kresz and 
Zayachivsky 1991), anomalous gold concentrations in iron 
formation are confined to areas of sulphide replacement of 
magnetite in the presence of quartz. Gold was introduced as 
a late-stage element that precipitated in small fractures in 
sulphides. From studies in the Geraldton area, A. J. Macdon 
ald (1988) concluded that iron formation can act as a chemi 
cal trap for gold.

Magnetite in the Theresa stock may have played a role 
in the gold mineralization process at the Theresa Mine 
deposit; however, no direct evidence was found by the 
authors.

SILVER

Silver recovered as a by-product of gold mining at the 
Theresa Mine (see property description of R. Liard (7)) 
totalled 198 ounces (Mason and White 1986). This repre 
sents a silver to gold recovery ratio of 1:24. The proportion 
of silver recovered in relation to gold is much lower at the 
Theresa Mine than at the Geraldton gold camp, where a

silver to gold ratio of l: 12.5 has been determined (Kresz and 
Zayachivsky 1991).

All assays for silver obtained by the field party were 
below the analytical detection limit of 2 ppm or slightly 
above (Table 3).

BASE METALS

The earliest record of mineral exploration in the map area 
was for molybdenite in 1915 on the present site of the town 
of Longlac. Tanton (1918) wrote:

Several crystals of molybdenite were observed on the Hayne claim 
at Longuelac station. The mineral occurs in pink syenite dykelets 
which cut coarse-grained amphibolite. The discovery was made on 
a small, low-lying exposure on the shore of Long Lake.

A few grains of molybdenite were observed by the field 
party in a small quartz-carbonate vein in hornblende schist 
on the Trans-Canada Pipeline right-of-way north of 
Longlac.

Chalcopyrite is an occasional constituent of sulphide- 
bearing quartz veins although not in sufficient concentration 
to be of economic interest.

A 10 cm wide pyrrhotite-rich band in a 3 m wide 
amphibolite boulder in a small gravel pit was found on the 
property of Gold Crest Minerals Incorporated (5). The same 
boulder carries a 5 cm wide band containing disseminated 
grains of scheelite up to 5 mm across. The occurrence was 
pointed out to the authors by W. Brinklow of Manitou 
wadge. The field party tested the occurrence with an ultra 
violet lamp and confirmed the presence of scheelite.

IRON

Iron was sought in the Beardmore-Geraldton area at the 
beginning of the century (Coleman 1909). In the map area, 
exploration for iron was first reported in the 1950s (Assess 
ment Files Research Office, Ontario Geological Survey, 
Toronto). Subsequent investigations found the iron forma 
tion to be subeconomic because of narrow widths.

CORUNDUM

Deep blue to brownish, euhedral corundum crystals up to 
l cm across (Photo 16) were found by the field party at 
Seagram Lake. The crystals occur in albite pods, 10 to 
15 cm across, in basalt. Microscopic and X-ray analysis of 
some specimens confirmed that the corundum crystals are 
mantled by paragonite, which probably represents a reaction 
product between corundum and the albite gangue (R. Gait, 
Royal Ontario Museum, personal communication, 1989). 
The examination also revealed the presence of submilli- 
metre-size, brown metamict crystals in the albite gangue. 
These are believed to be radioactive zircons. Deer et al. 
(1978) stated that in dike rocks containing feldspar as the 
sole component, corundum may be derived by the desilica 
tion of that rock in contact with more basic material or may 
be of hydrothermal origin.
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SEA GRAM LAKE AREA

STONE

Granitic rocks underlying an extensive part of the map 
area are suitable for building material. The Hollowrock 
Lake stock (Figure 4), being a relatively homogeneous, 
massive body of granodiorite, may provide suitable ma 
terial for architectural facing. Brecciated and porphyritic 
phases from part of the Seagram Lake stock may also be 
suitable for decorative purposes.

SAND AND GRAVEL

The sand and gravel potential of the map area was out 
lined on Map 5081 by Gartner (1979). Much of the 
northeastern part of the map area is covered by thick 
deposits of well-sorted sand and sandy gravel. The gravel 
pits east of Lukinto Lake are worked from time to time for 
road-grading material.
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Suggestions for Mineral Exploration
Two regional-scale zones of high strain, namely, the Barton 
Bay Deformation Zone and the Burrows River Deformation 
Zone, are eastern extensions in the map area of gold-bearing 
structures of the Geraldton gold camp.

Localization of gold along hinges of large-scale folds 
is an important structural factor of gold mineralization along 
the BBDZ at Geraldton (AJ. Macdonald 1988). Two large- 
scale fold structures are present within and adjacent to the 
map area (Figures 11 and 12) along the BBDZ. The gold 
occurrences of the Theresa Mine appear to be directly re 
lated to a large-scale, Z-shaped structure. A northeast-trend 
ing shear zone, hosting the Theresa Mine, extends from the 
apex of the fold structure in the northern Long Lake area 
(Kresz and Zayachivsky 1991) to Ginoogaming First Nation 
Indian Reserve. Prospecting along this shear zone may 
result in additional gold discoveries.

Gold mineralization is known to be associated with 
sulphidized iron formation along the BBDZ at Geraldton 
(A.J. Macdonald 1983) and in the northern Long Lake area

(Kresz and Zayachivsky 1991). No significant Au occur 
rences are known to be associated with iron formation in the 
present map area, although a grab sample of sulphidized iron 
formation obtained during field mapping yielded an assay 
of 245 ppb Au southeast of the Sandlink Lakes. In the map 
area east of Northeast Bay of McKay Lake, another area of 
iron formation, originally prospected for iron, was found to 
be locally sulphidized. One analyzed sample from that loca 
tion returned 105 ppb Au (Table 3).

Gold mineralization along the Burrows River Deforma 
tion Zone is mostly in quartz veins. The extension of this 
deformation zone east of Daley Township is not known 
because of extensive overburden; consequently, this area 
has been little explored.

Till exploration methods, such as those described by 
Thorleifson and Kristjansson (1987) involving gold-grain 
concentration in tills, may be effective in areas of abundant 
overburden.
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Description of Properties

Nine companies and individuals held properties in the Sea 
gram Lake area on September l, 1988, as summarized in 
Table 4 and shown in Figure 14. Parcels of land that had 
reverted to the Crown prior to September l, 1988, but for 
which assessment work is available, are listed alphabetically 
according to the last property holder and year (in square 
brackets) of work performed.

Information on past and present properties was ob 
tained from company reports filed with the Assessment Files 
Research Office in Toronto, assessment and mineral deposit 
records on file with the Resident Geologist's office in Thun 
der Bay, Ontario Geological Survey reports, newspaper 
articles, staff of the Resident Geologist's office in Thunder 
Bay and individual property holders in the area. Table 4 
compiles a list of assessment work on file on properties in 
the map area as of December 31,1988.

A total of 162 claims were held in the map area, includ 
ing 2 patented claims and 28 leased claims.

Burgert, A.E.

Arnold E. Burgert held 3 leased claims in 1991, TB 74215 
to TB 74217 (Figure 14, Property 1), on the south side of 
Seagram Lake. Five holes totalling 78 m were drilled on 
these claims in July 1957. The presence of minor pyrite in 
silicified, carbonatized volcanic rock was recorded in drill 
logs. No further work on this property was reported.

The claims are underlain by recrystallized mafic vol 
canic rocks and related mafic intrusive rocks.

Discovery West Corporation

In 1988, Discovery West Corporation held a large block of 
unsurveyed claims (Figure 14, Property 2) east of Long 
Lake, of which 15 were in the map area.

Shell Canada Resources Limited carried out an airborne 
magnetic survey in 1978 over ground covering the present 
property. In 1987, airborne magnetic and electromagnetic 
surveys were carried out by Aerodat Limited for Discovery 
Mines Limited. Ground investigations were not carried out 
in the present map area following this survey.

Outcrop exposure is poor on this claim block. Fine 
grained quartz-feldspar-biotite schists are exposed along the 
Catlonite Road in the east part of the claim block. In the 
northern part, recrystallized mafic massive volcanic rocks 
and tuff breccia occur. A grab sample (sample 27, Table 3) 
of pyrite-bearing, quartz-tourmaline vein material in quartz- 
feldspar-biotite schist from the southeast corner of the claim 
block assayed 9 ppb Au.

765 m (Figure 14, Property 3) were drilled in granitoid rocks 
of the Croll Lake stock. Traces of uranium and gold were 
reported in diamond-drill logs. No further work on the 
property was reported.

Getty Canadian Metals, Limited 
[1984]

The property of Getty Canadian Metals, Limited consisted 
of 760 unpatented claims (Figure 14, Property 4) in 1984 
extending eastward from the Sandlink Lakes in the map area 
to Klotz Lake. The 1984 field program consisted of geologi 
cal mapping and prospecting following an airborne mag 
netic and electromagnetic survey by Aerodat Limited earlier 
that year.

Much of the property is underlain by recrystallized 
mafic volcanic rocks and related mafic intrusive rocks. 
Metasedimentary rocks including volcaniclastic and poly 
mictic conglomerates, quartzofeldspathic arenites and iron 
formation outcrop in the southeastern part of the claim 
block. Small quartz veins containing minor pyrite and chal 
copyrite were found intersecting iron formation during the 
present field program (sample 47, Table 3). A grab sample 
of this material assayed 55 ppb Au.

Gold Crest Minerals Incorporated
Gold Crest Minerals Incorporated held a claim block (Figure 
14, Property 5) in 1988 situated on the Daley-Oakes town 
ship boundary. The block included 18 unsurveyed claims in 
Daley Township. Visible gold in quartz veins was found on 
the property in Oakes Township in 1987 by William and 
Rachel Brinklow (prospectors, Manitouwadge, oral com 
munication, 1987). There is no record of previous work on 
the property.

The claim block is situated along the Burrows River 
Deformation Zone where underlying rocks include sheared 
and and recrystallized pillow basalt and intermediate feld- 
sparphyric tuff, lapilli tuff and tuff breccia.

A large boulder of hornblende schist exposed in a 
gravel pit near the Trans-Canada Pipeline in western Daley 
Township presents a 10 cm wide pyrrhotite-mineralized 
band, a grab sample of which assayed 22 ppb Au. Testing 
of the boulder with an ultraviolet lamp revealed the presence 
of scheelite mineralization along a discrete horizon within 
the boulder. The scheelite is present as grains of up to 5 mm 
across.

Floronada Mines Limited [1954] Hanna Mining Company [1962]
In 1954, Floronada Mines Limited explored for uranium 
east of Longlac in Daley Township. Thirteen holes totalling

Can-Fer Mines Limited delineated a unit of iron formation 
(Figure 14, Property 6) east of Northeast Bay of McKay
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Table 4. Information on properties in the Seagram Lake area on file with the Assessment Files Research Office (AFRO), Ontario Geological Survey, 
Toronto, and the Resident Geologist's office in Thunder Bay as of December 31,1988.

Property 
reference 
No. Property holder

1 Burgert, A.E.
2 Discovery West Corp.

3 Horonada Mines Ltd. [1954]

4 Getty Canadian Metals Ltd. [1984]

5 Gold Crest Minerals Inc.
6 Hanna Mining Co. [1962]

7 Liard, R. (Theresa Mine)

8 Locator Explorations Ltd.
9 Malouf , M.

10 Mid-North Engineering Services Ltd.

1 1 Pacific Cyprus Minerals Ltd. [1977]
12 Scanlon, G.R.
13 Shell Canada Resources Ltd. [1980]

14 Theresa Gold Mines Ltd. [1951]
15 T.J. Gaffney Estate
16 139250 Canada Inc. [1985]

"Abbreviations:
AEM Airborne electromagnetic survey 
AM Airborne magnetic survey 
DD Diamond drilling 
G Geological survey 
GC Geochemical soil sampling

AFRO file No. Year

Laponen Lake 10 1957
2,2947 1978
2,4590 1979
2,10274 1987
Daley Tp. 10 1954
Daley Tp. 11 1954
2,6597 1984
Res.* 1984

1988
63,2901 1958
Laponen Lake 14 1962
McBeanLakell 1950
McBeanLakel2 1962
63,1282 1964
McBeanLakelS 1972-73
2,1089 1972
63,2990 1972
2,11039 1987
63,1282 1964
2,2947 1978
2,4590 1979
2,9260 1986
2,9138 1986
2,10274 1987
2,10962 1987
McBeanLakell 1950
63,1282 1964
2,7988 1984
2,9562 1986
McBeanLakeZl 1987
2,2666 1977
Laponen Lake 10 1957
2,2947 1978
2,4590 1979
Laponen Lake 15 1951

63,2901 1958
Laponen Lake 11 1959
Laponen Lake 12 1959
Laponen Lake 13 1959
63,1968 1966
Laponen Lake 16 1966
Laponen Lake 17 1980
2,8242 1985

GEM Ground electromagnetic survey 
GM Ground magnetic survey 
IP Induced polarization survey 
R Resistivity survey 
S Summary of work report

Commodity 
sought

Ag,Cu

U.Au
U
Au

Au
Fe
Fe
Au
Au
Au, Ag, Cu, Zn
AU

Au, Ag, Cu, Zn

Au
Au, Ag, Cu, Zn

Au

Ag.Cu

Fe
Fe
Fe
Fe
Fe
Fe
Au, Ag, Cu, Zn

Type of work*

DD
AM
GM
AM, AEM
DD
DD
AM, AEM
G

AM
DD
DD
DD
GM, GEM, G
DD
DD
S
AM, AEM
GM, GEM, G
AM
GM
GM, GEM
GM,GEM .
AM, AEM
IP, R
DD
GM, GEM, G
GEM
GC
DD
AEM
DD
AM
GM
DD

AM
DD
DD
DD
GM
DD
DD
AM, AEM

Resident Geologist's files, Thunder Bay
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11

Ginoogaming First Nation 

(Indian Reserve)

Figure 14. Property location map in the Seagram Lake area as of December 1988: 1) A.E. Burgert; 2) Discovery West Corp.; 3) Floronada Mines Ltd.; 
4) Getty Canadian Metals, Ltd.; 5) Gold Crest Minerals Inc.; 6) Hanna Mining Co.; 7) R. Liard, Theresa Mine; 8) Locator Explorations Ltd.; 9) M. Malouf; 
10) Mid-North Engineering Services Ltd.; 11) Pacific Cyprus Ltd.; 12) G.R. Scanlon; 13) Shell Canada Resources Ltd.; 14) Theresa Gold Mines Ltd ' 
15) T.J. Gaffney Estate; 16) 139250 Canada Inc.

Lake in 1958 following an airborne magnetic survey. In 
1962, Hanna Mining Company diamond drilled 10 holes 
totalling 800 m crosscutting iron formation in coarse plagio- 
clase-biotite schist. The main interest was to define a source 
of iron. No further work was conducted on this property.

A sulphide-mineralized zone, 1800 m south of Moran 
Lake, was examined by the field party on this former prop 
erty. Pyrrhotite and pyrite are disseminated in iron forma 
tion that is composed of coarse-grained, garnetiferous, 
hornblende-cummingtonite schist. The mineralized zone is 
expressed on surface as a rusty outcrop 3 m wide and 20 m 
long. Two grab samples of the sulphide-bearing rock as 
sayed 105 and 70 ppb Au (samples 49 and 50, Table 3). Up 
to l cm wide bands of magnetite were observed in rocks 
blasted loose at this occurrence. Aim wide biotite-musco- 
vite pegmatite carrying garnet and tourmaline crosscuts the 
iron formation zone at this location. Tourmaline occurs as a

graphic intergrowth with quartz and as prismatic crystals up 
to 5 cm long.

Liard, R., Theresa Mine
Robert Liard holds a claim block (Figure 14, Property 7) of 
20 leased claims, TB 335295 to TB 335306, TB 335315, 
and TB 335323 to TB 335329, centred on the Making 
Ground River, directly south of Ginoogaming First Nation 
Indian Reserve. Two patented claims, TB 18228 and 
TB 18229, held by the TJ. Gaffney Estate (15) are located 
within the claim block of R. Liard. Locator Explorations 
Limited (8) held 26 unsurveyed claims adjacent to the east 
of the claim block of R. Liard in 1988. Collectively, these 3 
properties are referred to as the "Theresa Mine property". The 
properties of R. Liard and Locator Explorations Limited were 
under option to Duration Mines Limited in 1988.
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Table 5. Production history of the Theresa Mine (from Mason and White 1986).

Company Year Au (ounces) Ag (ounces) Tons milled Ounces Au/ton Ounces Ag/ton

Afton Mines Ltd.

Theresa Gold Mines ltd.

Total

1935

1938

1950

1951

1952

1953

1955

13

15

871

981

1935

898

14

4727

2
—

36

39

79

41

1

198

34

190

7212

2013

13 181

3490

Clean-up

26120

0.382

0.079

0.121

0.487

0.147

0.257

0.059
—

0.005

0.019

0.006

0.018

EXPLORATION HISTORY

Gold was first discovered on the property in 1934 (Mason 
and White 1986). Shortly afterward, a small staking rush 
ensued in the area. Big Long Lac Gold Mining Company 
Limited took an option on 9 claims in the area in 1934. The 
company carried out surface stripping, trenching and dia 
mond drilling before abandoning the option in 1935 (The 
Northern Miner, June 25, 1936, p.39). That same year, 
Afton Mines Limited acquired a group of 8 claims in the 
area, under option, and carried out diamond drilling (The 
Precambrian, July 4, 1935, p.9) and some limited produc 
tion amounting to 13 ounces of gold and 2 ounces of silver 
(Table 5) (Mason and White 1986). Afton Mines Limited 
returned the claims to the vendors in 1936.

In 1936, the N.A. Timmins Corporation optioned 36 
contiguous claims on the west side of the Making Ground 
River covering claims previously optioned by Afton Mines 
Limited. A total of 1250 m of rock was diamond drilled, and 
the sinking of a two-compartment inclined shaft (number l 
shaft) on the west side of the Making Ground River com 
menced (Sinclair et al. 1938). The following year, the num 
ber l shaft had been sunk to a depth of 41.1 m, with 73.5 m 
of drifting and 29.6 m of crosscutting completed on the 
38.1 m level. The option was dropped in mid-1937, and a 
second option was taken by the N.A. Timmins Corporation 
on the east side of the Making Ground River. Work on the 
second option included the sinking of a two-compartment 
inclined shaft (number 2 shaft) to a depth of 66.1 m, with 
levels established at 38.1 and 61.0 m depth. Drifts and 
crosscuts totalling 216.7 m were completed. Surface work 
on the option amounted to 2398 m of diamond drilling 
(Sinclair et al. 1939). The second option was dropped at the 
end of 1937.

In 1938, Theresa Gold Mines Limited was incorporated 
to take over the property. The following year, a two-com 
partment vertical shaft (number 3 shaft) was sunk to a depth 
of 30.5 m on the property 800 m west of the number 2 shaft 
(Tower et al. 1941). The property remained idle until 1946, 
when Theresa Gold Mines Limited resumed construction 
activity on the property to bring the mine into production. 
Between 1947 and 1950, development work on the number

3 shaft included enlarging the shaft to 3 compartments and 
deepening it to 155.5 m, with 3 new levels established. The 
mine shaft was eventually deepened to 300.5 m by 1951. 
Between 1949 and 1950, a 100 ton per day mill was estab 
lished on the property (Mason and White 1986). Mining 
began in 1950 and continued until 1954. During this period, 
4699 ounces of gold and 196 ounces of silver were obtained 
(Mason and White 1986). Table 4 summarizes the mineral 
production from the Theresa Mine. Between 1947 and 1953, 
2071.7 m of surface drilling was conducted as well as 
26 145.51 m of underground drilling. Mining operations 
were suspended in 1954. The projection of the underground 
development workings under the number 3 shaft is shown 
in Figure 15.

Between 1938 and 1954, Theresa Gold Mines Limited 
was under the direction of A. Caouette, a religious man from 
the Eastern Townships of Quebec who brought with him a 
similar group of devout colonists to work the mine. They 
established the village of Theresa at the mine site and built 
a sawmill and chapel before commencing with mining and 
milling operations. In the village centre stood the statue of 
Ste Th6rese, their patron saint. The mine was operated with 
a lack of technical skill, but the colonists believed that the 
"Lord would provide" (The Northern Miner, Sept. 3,1981, 
p.4). At the peak of operations in 1950, there were 73 
employees at the mine (mineral deposit files, Resident Ge 
ologist's office in Thunder Bay). When the mine closed in 
1954, many of the colonists had already left Theresa. The 
village was eventually abandoned.

Newrich Explorations Limited acquired the property by 
option in 1961 and diamond drilled 8 holes totalling 485 m 
in 1962 and 8 holes totalling 1007 m in 1964. The option 
was later dropped.

In 1972, Proto Explorations and Holdings Incorporated 
acquired the property by option. That year, the company 
completed a geological and ground magnetometer survey. 
Between September 1972 and January 1973,18 holes total 
ling 1741 m were drilled on the property. Results of this 
program were discouraging and the option was later dropped 
(Mason and White 1986).
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DURATION - LOCATOR JOINT VENTURE

THERESA GOLD MINE

COMPOSITE MINE PLAN

(•Gold assays > 0.1 ounces per ton)

813'

.956' 
-986'

VERTICAL SECTION 
No. 3 SHAFT

Figure 15. Composite mine plan at number 3 shaft (after a company drawing by Duration Mines Ltd. 1988). Surface projection.

Duration Mines Limited acquired the Theresa Mine 
property in 1987 by option and concentrated their efforts to 
bring the mine back into production. The number 3 shaft was 
dewatered late in 1987, and a new headframe was built early 
in 1988 (Frontispiece Photo). Underground and surface 
drilling was in progress in 1988. The operation became idle 
in the later part of 1988.

GENERAL GEOLOGY

The geology in the vicinity of the Theresa Mine property 
(Figure 16) is represented in Figure 13. The property on 
which the mine is situated is underlain by intrusive rocks 
that include gabbro, diorite, quartz diorite, tonalite and 
trondhjemite (Figure 4) forming the Theresa stock (Figure 
13), hosted by mafic metavolcanic rocks.

The intrusive rocks are generally massive and coarse to 
medium grained. They commonly carry both hornblende 
and biotite. Trondhjemitic dikes crosscut tonalite in the

vicinity of the number 3 shaft of the Theresa Mine described 
above. Mafic metavolcanic rocks to the south of the mine 
are predominantly massive flows and are in places plagio- 
clase-phyric. They are strongly foliated in a northeast direc 
tion with moderate to steep dips to the northwest. Quartz 
porphyry and fine-grained felsic dikes are common in the 
mafic metavolcanic rocks and parallel the foliation. A plug 
of massive quartz porphyry outcrops at the southwest part 
of the Theresa stock. North-trending diabase dikes crosscut 
all Archean rocks.

MINERALIZATION

Gold mineralization at the Theresa Mine is associated with 
quartz veins that are related to a northeast-trending shear 
system (Figure 13). According to The Northern Miner of 
March 21,1988, p.1-2,

Gold mineralization is associated with a series of parallel to subpar- 
allel quartz-filled zones which trace an arcuate concave pattern near 
the contact margin of a dioritic intrusive and mafic volcanics. These 
quartz bearing fractures were seen underground to pinch and swell.
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^^"^r-s-rrs^riar;-jsis-.^^ a No. 2 shaft
^ Longlac —^\

oo o

toli/a ? San

Figure 16. View of the Theresa Mine (redrawn from an oblique aerial photograph taken in 1988) showing the mine facilities, access roads, areas cleared 
of vegetation (grey shading), and trenches in overburden. Numbers are the locations of samples taken by the field party for gold and silver assays; 
values are indicated in Table 3. Open circles indicate locations of surface drill holes by Duration Mines Ltd. that have been found by the field party.

quartz vein (pyrite, tourmaline) 
tonalite^pC.^ stripped exposure

quartz-feldspar. 
porphyry

shaft
diabase 
dikes

quartz vein in shear zone

Figure 17. Plan reproduced from a field sketch of the number l shaft area of the Theresa gold mine. Numbers shown are the locations of samples taken
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The same article also mentioned that gold mineralization is 
found as "erratic distribution of coarse gold grains through 
out the deposit", this factor being the main culprit for the 
inconsistency in gold assay values between drill core and 
material recovered from the underground workings. Under 
ground workings were not visited by the field party; thus, 
description can only be provided from exposed quartz veins 
on surface or from loose material in muck piles in the 
vicinity of the 3 shafts.

Number 1 Shaft Area

A quartz vein trending 0500 is exposed, in places, along a 
140 m long trench to the southwest of the shaft (Figure 13). 
The vein occupies a vertical shear zone at the contact be 
tween a suite of tholeiitic intrusive rocks and fine-grained 
metavolcanic rocks (Figure 13). It pinches and swells along 
strike to a maximum observed width of 0.5 m. The quartz is 
white and in places carries pyrite. Four grab samples (9,10, 
11 and 12 in Figure 17) were submitted for assay (Table 3). 
They returned values of up to 93.7 g Au. Examination of 
rock material from the nearby dump revealed abundant 
tonalite containing mafic inclusions of diorite or gabbro and 
fine-grained amphibolite probably representing metavol 
canic rock. Some pieces of amphibolite showed ankerite- 
filled fractures. A distinct iron-carbonate alteration halo up 
to several centimetres wide has formed on either side of the 
ankerite veins. Specular hematite is also found along anker 
ite veins. Quartz-vein material is found in both tonalite and 
amphibolite. It commonly contains abundant wall-rock ma 
terial, carbonate, tourmaline, pyrite and minor chalcopyrite. 
Various sulphide-bearing pieces of quartz were collected 
from pile (collectively sample 8, Table 3) and submitted few- 
assay. These returned a value of 740 ppb Au.

Number 2 Shaft Area

Quartz-vein material is exposed for 5 m east of the shaft 
within an east-trending sheared contact, l m wide, between 
a quartz porphyry dike to the north and tonalite to the south. 
The contact of tonalite with amphibolite is approximately 
15 m south of the shaft. The tonalite carries numerous 
inclusions of the wall-rock amphibolite. Two samples of 
quartz collected from the shear zone were submitted for 
assay and returned values of 77.1 ppm and 940 ppb Au, 
respectively (samples 21 and 22, Table 3). Visible gold in 
quartz along with pyrite was observed by the field party. In 
addition, Fairbairn (1938) described the presence of petzite, 
a gold-silver telluride, from this location.

Number 3 Shaft Area

Several exposures were stripped by Duration Mines Limited 
in the vicinity of the number 3 shaft in their attempt to 
re-evaluate the underlying gold deposits, thereby uncover 
ing several quartz veins and discrete shear zones. An 8 m 
wide shear zone in diorite is exposed on surface some 80 m 
to the north of the shaft. It is trending at 0580 and is 
subvertical. A complexly folded tectonic layering composed

of mainly hornblende, biotite, tourmaline and disrupted 
veins is present. Hornblende occurs as recrystallized feath 
ery aggregates. Early quartz veins are present as white 
quartz pods and lenses that acquired a strong rodding line 
ation with a southwesterly plunge at 350. Limonite stains on 
surface probably indicate the presence of sulphides. Away 
from this shear zone, the diorite is massive and contains 
quartz-tourmaline fracture fillings.

A140 m long trench, trending at 1300 and situated some 
130 m southwest of the shaft, exposes metamorphosed 
tonalite. In one place, the tonalite is crosscut by a 10 cm wide 
trondhjemite dike, which itself is intersected by narrow, 
tourmaline-bearing shears. This trench also exposes a 40 cm 
wide, 1.5 m long quartz-tourmaline vein, a grab sample of 
which (sample 14, Table 3; Figure 16) returned 73 ppb Au.

Another area of stripped overburden exposes bedrock 
some 150 m to the northwest of the shaft in which quartz 
diorite grades into tonalite. Locally, mafic inclusions were 
observed. Quartz-feldspar porphyry (trondhjemite) dikes 
crosscut the granitic rocks. Quartz-tourmaline veins and 
networks intersect all previous rock types. In places, the 
veins are sheared and boudinaged. In one place, an unde- 
formed, chalcopyrite-bearing quartz vein intersects and off 
sets an earlier 20 cm wide, 25 m long, white, deformed 
quartz-tourmaline vein. It is interesting to note that a grab 
sample of quartz-tourmaline vein material (sample 16, Ta 
ble 3; Figure 16) returned an assay of 20.3 ppm Au, whereas 
a sample from the later sulphide-bearing vein (sample 15, 
Table 3; Figure 16) assayed only 69 ppb Au. From crosscut 
ting relationships observed on surface at the various outcrop 
locations, the following sequence of events has tentatively 
been deduced for the Theresa Mine area: 1) eruptions of 
mafic volcanic flows; 2) intrusion of diorite, quartz diorite 
and tonalite; 3) intrusion of trondhjemite dikes; 4) intrusion 
of fine-grained basaltic dikes; 5) emplacement of quartz- 
tourmaline veins (in response to bulk shearing); 6) emplace 
ment of sulphide-bearing quartz veins; and 7) intrusion of 
diabase dikes (Proterozoic).

Locator Explorations Limited

This property (Figure 14, Property 8) is discussed in "Liard, 
R., Theresa Mine" (Figure 14, Property 7).

Malouf, M.

In 1988, M. Malouf held a block (Figure 14, Property 9) of 
68 unsurveyed claims west of Rockyshore Lake in the 
present map area. Of these, 21 were under option to Discov 
ery West Corporation.

Geophysical surveys were conducted over the western 
portion of the property. These included a ground magnetic 
and electromagnetic survey by Phantom Exploration Serv 
ices Limited in 1986 for M. Malouf, an airborne magnetic 
and electromagnetic survey by Aerodat Limited hi 1987 for 
Discovery Mines Limited, and an induced polarization and
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resistivity survey by Quantech Consulting Incorporated in SCBnlOD G.R.
1987 for Discovery West Corporation. During the summer 
of 1988, directly outside the western boundary of the present 
map area, Discovery West Corporation was active on the 
Sopko occurrence with a program of overburden stripping, 
trenching and extensive sampling.

The property is underlain predominantly by recrystal- 
lized mafic volcanic flows with monolithic mafic lapilli tuff, 
commonly with felsic clasts. Mafic fine- to coarse-grained 
gabbro dikes are common in the southern part of the prop 
erty. Quartz porphyry dikes occur throughout. The rock 
units in the area were complexly deformed by regional 
shearing along the BBDZ (see Figure 12).

Two gold showings were located on this property in the 
course of field mapping. One showing is located 3 km 
southwest of the number 3 shaft of the Theresa Mine. A grab 
sample (sample 15, Table 3) of pyrite-bearing, quartz-vein 
material (not observed in outcrop) assayed 4.8 ppm 
(0.15 ounces/ton) Au. A second showing is located 4 km 
south of the number 3 shaft of Theresa Mine. Loose material 
collected on surface indicates that gold is associated with 
carbonatized, pyrite- and pyrrhotite-bearing, quartz-feld 
spar porphyry. A grab sample of this material (sample 29, 
Table 3) assayed 4.03 ppm (0.13 ounces/ton) Au. An old 
exploratory shaft, at least 5 m deep, and some trenches were 
found at this occurrence by D. Malouf (personal communi 
cation, 1988). It is believed that the early exploration was 
conducted by West-Side Long Lac Mines, Limited, who 
were active in the immediate area in the mid-1930s (The 
Northern Miner, Oct. 15, 1936, p.31).

Mid-North Engineering Services 
Limited

Mid-North Engineering Services Limited held a block (Fig 
ure 14, Property 10) of 5 unsurveyed claims in the map area 
just west of the Theresa Mine in 1988. Work performed on 
the property in recent years included a ground electromag 
netic survey by H. Ferderber Geophysics in 1984, a soil 
survey by Fenton Scott Management Incorporated in 1986, 
and diamond drilling of 2 holes totalling 329 m by Duration 
Mines Limited in 1987.

The property is underlain by tonalite of the Theresa 
stock.

Pacific Cyprus Minerals Limited 
[1977]

In 1977, Questor Surveys Limited flew an airborne electro 
magnetic survey over the property (Figure 14, Property 11), 
located southeast of Lukinto Lake, for Pacific Cyprus Min 
erals Limited. The survey outlined several electromagnetic 
conductors.

There is no bedrock exposure on this former property 
within the present map area.

George R. Scanlon held 5 leased claims (Figure 14, Property 
12), TB 74218, TB 74219, TB 74221, TB 74222 and 
TB 74224, on the south side of Seagram Lake. Six holes 
totalling 113m were drilled on claim TB 74219 in 1957, and 
2 holes totalling 33 m were drilled on claim TB 74218 in 
1958. Some minor pyrite and chalcopyrite were noted in 
wacke and mafic metavolcanic rocks. There is no record of 
any further work.

The property is underlain by mafic metavolcanic rocks 
and related mafic intrusive rocks of the Southern volcanic 
unit and by quartzofeldspathic arenite and wacke of the 
Southern sedimentary unit.

Shell Canada Resources Limited 
[1980]

Between 1978 and 1980, Shell Canada Resources Limited 
undertook extensive exploration in the area from Long Lake 
to Klotz Lake, which includes the present map area. Thirty- 
nine unsurveyed claims (Figure 14, Property 13) of a large 
claim group were located in the present map area west of 
Seagram Lake. In 1978, Questor Surveys Limited produced 
an airborne magnetic survey over the entire area investi 
gated by Shell Canada Resources Limited from Long Lake 
to Klotz Lake. The survey delineated iron formation through 
the Southern sedimentary unit. The airborne survey was 
followed up by a ground magnetic survey in 1979. In 1980, 
some favourable target areas outlined by the geophysical 
surveys were diamond drilled. Later, the properties were 
allowed to lapse.

The former property of Shell Canada Resources Lim 
ited in the present map area is underlain by feldspathic 
wacke, fine-grained quartz-feldspar-biotite schist and mag 
netite iron formation of the Southern sedimentary unit and 
recrystallized mafic monolithic lapilli tuff of the Eldee Lake 
volcanic unit.

Theresa Gold Mines Limited [1951]

In 1951, Theresa Gold Mines Limited carried out a dia 
mond-drilling program on a block of 9 claims (Figure 14, 
Property 14) at the north end of Rocky shore Lake. This work 
coincided with the peak of mining activity at the Theresa 
Mine (see "Liard, R., Theresa Mine" (Figure 14, Property 
7). Five diamond drill holes totalling 807 m intersected 
granodiorite of the Hollowrock Lake stock. Nothing of 
interest was found.

T.J. Gaff ney Estate

This property (Figure 14, Property 15) is discussed in 
"Liard, R., Theresa Mine" (Figure 14, Property 7).
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139250 Canada Incorporated [1985]

The property (Figure 14, Property 16), located southeast of 
Sandlink Lakes at the eastern end of the map area, was first 
investigated in 1958 by Can-Fer Mines Limited by means 
of an airborne magnetic survey for iron. This survey was 
later followed up with a ground magnetic survey and geo 
logical mapping. In 1959, Can-Fer Mines Limited diamond 
drilled 4 holes totalling 568 m in an effort to define reserves 
of iron.

In 1966, The Algoma Steel Corporation, Limited con 
ducted a ground magnetometer survey and diamond drilled 
2 holes totalling 233 m on the property. Based on this work,
the company delineated an iron-rich zone, 30 to 60 m wide Other Properties 
and 1600 m long, that graded 13 to IS 1]!} iron.

to the lineament have a strong fabric; therefore the linear 
structure is believed to be an axial-planar shear zone through 
the inflexion zone of the fold.

During the course of field mapping, several sulphide- 
bearing samples (samples 44, 45 and 46, Table 3) were 
collected and submitted for gold assay. An anomalous gold 
value of 245 ppb Au (sample 45, Table 3) is from a quartz 
veinlet cutting through a band of iron formation. The 
metasediments near the southern contact with the volcanic 
rocks were found to be silicified and sulphidized in one 
place. A sulphide-bearing sample (sample 44, Table 3) 
assayed 24 ppb Au.

In 1980, Shell Canada Resources Limited diamond drilled 
one hole totalling 57 m in iron formation to test for gold, 
silver, copper and zinc mineralization. Little was found to 
substantiate further work and the claims were dropped.

The most recent work on the property was performed 
by Aerodat Limited, which conducted an airborne magnetic 
and electromagnetic survey for 139250 Canada Incorpo 
rated in 1985. No follow-up work was reported and the 
property lapsed.

The property is principally underlain by feldspathic 
wacke, quartzofeldspathic arenite and magnetite iron forma 
tion of the Southern sedimentary unit. The sediments have 
been folded into a large, asymmetric, Z-shaped structure 
(Figure 11) as suggested by aeromagnetic and field evi 
dence. Lenticular bodies of cumulate-textured mafic and 
ultramafic rocks are found in many places throughout the 
metasediments. A prominent linear magnetic feature trend 
ing at 0650 coincides with a well-defined lineament charac 
terized by interconnected streams and ponds. Rocks closest

Exploration activity has taken place in parts of the map area 
for which no assessment work has been accredited. The 
earliest reported exploration work in the area was made by 
Grace Hayne in 1915, over a molybdenite occurrence, on 
the present site of the town of Longlac (Daily Times-Jour 
nal, Dec. 5, 1916, p.3). Some trenching was done, and 3 
patented claims, TB 2762 to TB 2764, were granted between 
1918 and 1920. These 3 claims were later forfeited to the 
Crown.

In 1951 W.L.C. Greer described a mineralized occur 
rence 3.2 km northeast of Longlac in Daley Township. He 
referred to this as the "Webb-Bonnycastle showing" (min 
eral deposit files, Resident Geologist's office in Thunder 
Bay), and he described 2 quartz veins up to 43 cm wide 
carrying about 19o pyrite. The occurrence was not found 
during the course of present field mapping, although several 
old overburden trenches were observed in the general area.

Exploration work conducted by S.S. Szetu (personal 
communication, 1988) in the 1950s over the Seagram Lake 
alkalic stock was in search of uranium-hosting carbonatites.
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Appendix 1: Definitions of Common Terms Used in 
This Report

Grain-size Classification of Igneous Rocks
Aphanitic Grains not visible with a hand lens 
Fine grained < l mm 
Medium grained 1-5 mm 
Coarse grained > 5 mm 
(after Moorhouse 1959, p. 160).

Grain-size Classification of Clastic Sediments (Wentworth Scale of Particle Size)
Gravel

Sand

Mudstone

Boulder 
Cobble 
Pebble 
Granule
Very coarse sand 
Coarse sand 
Medium sand 
Fine sand 
Very fine sand
Silt 
Clay

Bedding Thickness
Thinly laminated 
Thickly laminated 
Very thinly bedded 
Thinly bedded 
Medium bedded 
Thickly bedded 
Very thickly bedded 
Extremely thickly bedded

> 256 mm 
64-256 mm 
4-64 mm 
2-4 mm
1.0-2.0 mm 
0.5-1 .Omm 
0.25-0.5 mm 
0.125-0.25 mm 
0.0625-0.125 mm
0.004-0.06 mm 
< 0.004 mm

< 0.3 cm 
0.3-1 cm 
1-3 cm 
3-10 cm 
10-30 cm 
30-100 cm 
1-3 m

Compositions of Igneous Rocks
Felsic < 15*26 mafic minerals
Intermediate lS-35% mafic minerals
Mafic 35-90*26 mafic minerals
Ultramafic > 90*26 mafic minerals
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Appendix 2: Classification of Sandstones

Figure A2-1. Simplified classification of sandstones (after Young 1967). The simplification was made to the arenite and wacke fields for ease of use in 
the field.
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Appendix 3: Whole-rock Geochemistry
A: Analytical results for the mafic metavolcanic rocks.

B: Analytical results for the mafic to ultramafic intrusive rocks.

C: Analytical results for the metamorphosed granitic rocks, Theresa stock.

D: Analytical results for the felsic intrusive rocks.

E: Analytical results for the Proterozoic mafic intrusive rocks.

9 Mafic metavolcanic rocks

B Mafic to ultramafic intrusive rocks

A Theresa stock

4 Granitic rocks

4- Proterozoic mafic intrusive rocks 
(diabase and lamprophyre dikes)

Figure A3-1. Location map of rock samples submitted for geochemical analysis. See appendixes 3A through 3E for analytical values.
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APPENDIX 3B: Analytical results for the mafic to ultramafic intrusive rocks.

Sample No.

Field No.*

Area

Latitude

Longitude

Field name

Strat.

Age

SiOa

A1203
Fe203
FeO
FeOT

MgO
CaO
NaaO
K20
Ti02
PPs
MnO
C02
S
H20*
H2O~

LOI
Total

Ba
Co
Cr
Cu
Ni
Pb
Rb
Se
Sr
V
Y
Zn
Zr

2A

1035

Rockysbore 
Lake
49039'53"

86*30*18"

GABBRO
CVuntt

Archean

48.70
14.20
2.40

10.60
12.76
6.91

10.30
2.02
0.22
1.43
0.09
0.20
0.28
0.05
1.61
0.07
0.90

99.08

62
42

151
80
78

-clO
10
37

124
218

16
138
82

2B
0025

Seagram 
Lake
49039'00"

86*2810"

CUMULATE

SSunit

Archean

47.70
12.70
2.37
7.05
9.18

11.30
11.70

1.34
0.78
0.78
0.10
0.17
0.16
0.02
2.77
0.07
2.10

99.01

278
51

635
15
88

•clO
37
26

355
212

8
80
93

2C

0028A

Seagram 
Lake
49038'5s"
86*28'10"

CUMULATE

SSunit

Archean

Major elements (wt 1b)

47.70
8.69
2.59
7.39
9.72

16.40
10.90
0.68
1.32
0.51
0.11
0.18
0.38
0.01
2.53
0.0
2.20

99.39

Trace elements (ppm)

210
63

1045
15

215
•clO

41
15
42

139
10
82
63

2D

0258A

Laponen 
Lake
49043'14"

86*1^20"

PYROXENITE

SSunit
Archean

46.40
8.88
1.20
9.92

11.00
16.90
10.10
0.20
0.15
0.57
0.14
0.19
0.10
0.01
4.33
0.15
3.40

99.24

58
55

1173
28

475
-clO

12
23
45

181
12
89
59

2E

0264

Laponen 
Lake
49043'03"

86*16'20"

CUMULATE

SSunit

Archean

50.70
11.90
2.17
7.32
9.27

10.80
8.38
2.49
1.91
0.61
0.25
0.14
0.12
0.01
2.01
0.14
1.40

98.95

390
44

795
19

220
•clO
113
26

423
171
23
76

129

2F

0271

Laponen 
Lake
49043'20"

sentfss"
CUMULATE

SSunit

Archean

42.40
11.30
2.70
7.65

10.08
19.10
8.33
0.19
0.61
0.51
0.16
0.17
0.13
0.01
5.55
0.09
4.60

98.90

170
70

1126
16

480
•clO

18
14
44

143
12
95
68

"Field numbers are abbreviated from the standard OGS sample numbers, e.g., 87-DUK-1035. 
LOI: loss on ignition
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SEA GRAM LAKE AREA

APPENDIX 3C: 
stock.

Analytical results for the metamorphosed granitic rocks, Theresa

Sample No.

Field No.'

Latitude

Longitude
Field name

Name

Si02
A1203
Fe203
FeO
FeOT

MgO
CaO
Na20
K20
TiC^
P205
MnO
C02
S
H20*
H20"

LOI
Total

3A

0154
49*43'09"

86*30'05"

DIORITE

GABBRO

51.70
15.90
2.77
6.39
8.88
7.33

11.30
2.00
0.19
0.55
0.04
0.19
0.11
0.01
0.85
0.0
0.90

99.33

3B

0155
49*43'03"

86*29*58"

TONALITE

TONALITE

70.20
13.90
2.58
2.00
4.32
0.68
3.48
4.14
0.55
0.44
0.09
0.03
0.15
0.03
0.72
0.0
0.60

98.99

3C

0161
49042'08"

86*30*26"

3D

0152A
49043'08"

86*3015"

TONALITE DIORITE

TONALITE GABBRO

72.50
13.10

1.65
2.20
3.68
0.59
3.34
3.96
0.33
0.49
0.09
0.04
0.14
0.02
0.54
0.0
0.50

98.99

Major elements (wt

51.90
15.00
2.57
6.26
8.57
6.95

12.60
1.32
0.17
0.58
0.07
0.18
0.37
0.03
1.66
0.07
0.90

99.73

3E

0152B
49043'08"

86*3015"

DIORITE

GABBRO

tt)

52.10
16.30

1.86
6.12
7.79
6.07

10.50
2.32
0.31
0.59
0.09
0.15
0.25
0.03
1.79
0.07
1.30

98.54

3F

0152C
49043'08"

86*3015"

TONALITE

TONALITE

70.80
13.10
2.30
2.40
4.47
0.54
4.63
2.66
0.61
0.51
0.10
0.05
0.20
0.15
1.07
0.06
1.00

99.18

3G

0187A
49042'53"

86*29*15"

TROND 
HJEMITE

TROND 
HJEMITE

73.30
13.10

1.78
1.66
3.26
0.45
2.89
4.06
0.51
0.40
0.16
0.04
0.15
0.01
0.51
0.05
0.50

98.97

3H

0187B
49042'53"

86*2915"

DIORITE

GABBRO

52.00
16.20
3.79
8.65

12.06
4.35
8.19
2.74
0.68
1.50
0.09
0.20
0.07
0.01
1.30
0.05
0.60

99.82

Trace elements (ppm)

Ba
Co
a
Cu
Ni
Pb
Rb
Se
Sr
V
Y
Zn
Zr

82
40
34
26
83

•CIO
9

18
123
199

9
103
54

206
8

15
9
5

•clO
25

6
111
25
18
31

252

104
7

22
24

5
•clO

13
9

101
34
27
30

305

76
40
35

144
88

•clO
13
43

131
209

12
84
67

96
35
64

117
87

•CIO

17
33

137
163

11
78
79

226
14
14
53

9
•CIO

25
13

128
17
18
32

253

266
8

15
16

5
•clO

26
9

97
18
18
38

241

352
41
48
16
10

t:10
33
36

164
127

11
127
70

'Field numbers are abbreviated from the standard OGS sample numbers, e.g., 87-DUK-0154. 
LOI: loss on ignition

71



OGS REPORT 287

o o

s
W
3

O"J2

•2 
o f

S
(O

(Oo

(0c

O
CO
X 
Q
UJ 
Q. 
Q.

72



•*r oo vo vo r-
o\ -t- — m o\oo r-i

•* f^ r- (S oo o
— r; O — O\ ON



OGSREPORT287

APPENDIX 3E: Analytical results for the Proterozoic maficintrusive rocks.

Sample No.

Field No."

Area

Latitude

Longitude
Field Name

SiO2
A1203
Fe203
FeO
FeOt
MgO
CaO
Nap
K20
TiC^
P205
MnO
C02
S
H20*
H20~

LOI
Total

Ba
Co
Cr
Cu
Ni
Pb
Rb
Se
Sr
V
Y
Zn
Zr

5A
0041

Seagram 
Lake
49044'40"

86*23'30"

DIABASE 
FLAG.-
PHYRIC

47.50
13.10
2.90

13.70
16.31
4.67
8.97
1.90
0.76
3.45
0.47
0.25
0.18
0.31
1.24
0.06
0.20

99.46

340
46
45
65
46

•CIO
34
37

189
451
35

170
221

SB

0153

GIN.I.R*

49043'10"

86*30*04"

DIABASE 
PLAG.-

5C

1183

McKay 
Lake
49038'10"

86023'40"

DIABASE, 
APHYRIC

5D

5001

Rockysh. 
Lake
49040'33"

86*28'15"

DIABASE, 
APHYRIC

5E

4008

Seagram 
Lake
49039'22"

86*28'18"

LAMPROPHYRE

PX-PHYRIC

48.50
14.80
3.22
8.98

11.88
4.65
8.90
3.76
1.84
1.39
1.18
0.22
0.18
0.06
0.54
0.08
0.20

98.30

1885
37
58
52
31

•CIO
57
21

881
192
27

123
253

Major elements (wt %)

48.50
14.80

1.50
9.98

11.33
7.52

10.30
1.99
1.10
0.10
0.10
0.20
0.23
0.16
2.18
0.39
1.50

99.88

Trace elements (ppm)

410
46

138
91
65

*C10
54
39

220
251

17
85
87

45.90
15.90
2.80

10.40
12.92
4.09
9.24
4.06
2.22
1.25
1.49
0.26
0.16
0.07
0.60
0.05
0.30

98.49

1430
38

8
104

18
•c 10

69
11

1223
204

33
143
274

26.10
4.26
5.70
6.39

11.52
13.60
15.60

1.91
1.72
3.08
0.07
0.19

18.10
0.15
2.00
0.46

19.10
99.33

870
60

570
135
370
•clO
134
35

590
221
27
87

396

'Field numbers are abbreviated from the standard OGS sample numbers, e.g., 87-DUK-0041. 
*Ginoogaming First Nation Indian Reserve 
LOI: loss on ignition
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Appendix 4: Methods and Statistics Used for Chemical 
Analyses; Chondrite Reference Values

APPENDIX 4A: Methods and statistics used for chemical analyses.
Element/ Determination 
Oxide Method Range limit Precision

SiO2
A1203 
Fe203T
FeO
MgO
CaO
NajO
K2O
Ti02
PPs
MnO
C02T

S
H20*
H20~

LOI

Ag
Au
Ba
Ce
Co
Cr
Cu
Dy
Er
Eu
Gd
Ho
La
Lu
Nd
Ni
PT
Rb
Se
Stn
Sr
Tb
Tm
V
Y
Yb
Zn
Zr

XRF
XRF 
XRF
VOL
XRF
XRF
XRF
XRF
XRF
XRF
XRF
IFR
IFR
IFR
IFR
CRM

AAS-FL
AAS-FU
AAS-FL
ICP-MS
AAS-FL
AAS-FL
AAS-FL
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
ICP-MS
AAS-FL
ICP-MS
XRF
ICP-OES
ICP-MS
ICP-OES
ICP-MS
ICP-MS
ICP-OES
ICP-MS
ICP-MS
AAS-FL
XRF

30-80*
0-20 
0-15

0.2-10
0-20
0-15
0-10
0-10
0-3
0-1
0-1

0.1-4
0.03-2
0.1-6

0.05-1
0.4-8

2-200 ppm
0.002-0.04

10-1000
0.05-300

5-1000
10-500
5-200

0.13-20
0.10-20
0.07-20
0.14-100
0.03-20
0.05-200
0.04-20
0.18-200

5-200
0.05-200

5-1000
2-100'

0.15-100
5-10000

0.03-20
0.03-20

5-500
0.02-200
0.11-20

5-200
5-1000

±2 ppm
0.002

10
0.05
5

10
5
0.13
0.10
0.07
0.14
0.03
0.05
0.04
0.18
5
0.05
5
2
0.15
5
0.03
0.03
5
0.02
0.11
5
5

tO.8%
0.3 
0.2
0.2
0.3
0.15
0.5
0.15
0.12
0.05
0.015
0.1
0.02
0.2
0.1
0.4

±1 ppm
0.01

16
0.05
5

20
4
0.13
0.10
0.07
0.14
0.03
0.05
0.04
0.18
6
0.05
5
5
0.15

15
0.03
0.03

10
0.02
0.11

10
10
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Notes: The precision quoted is the 95*k confidence limit (2 times the standard deviation). For the trace elements, the precision quoted is for a value at 
10 times the determination limit.

Abbreviations:
AAS-FL Atomic absorption spectrophotometry (flame) MS Mass spectrometry
AAS-FU Atomic absorption spectrophotometry (furnace) OES Optical emission spectrometry
CRM Gravimetric VOL Volumetric
ICP Inductively coupled plasma spectrometry XRF X-ray fluorescence
IFR Infrared spectroscopy

APPENDIX 4B: Chondrite reference values.
Chondrite Chondrite
concentration concentration

Element (ppm) Element (ppm)

Y (1.96) Tb 0.052
La 0.328 Dy 0.343
Ce 0.865 Ho 0.078
PT 0.123 Er 0.225
Nd 0.630 Tm 0.034
Sm 0.203 Yb 0.220
Eu 0.077 Lu 0.034
Gd 0.276

Note: Based on Nakamura (1974)
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO 
GEOLOGICAL SURVEY PUBLICATIONS

Conversion from SI to Imperial

57 unit Multiplied by Gives

l nun 
l cm 
1m 
1m 
1km

lcm2 
1m2 
1km2 
l ha

lcm3
1m3
1m3

1L 
1L 
1L

lg
lg
1kg
1kg
It
1kg
It

Ig/t 

Ig/t

0.039 37
0.393 70
3.280 84
0.049 709 7
0.621 371

0.155 O 
10.763 9 
0.386 10 
2.471 054

0.061 02
35.314 7

1.3080

1.759 755
0.879 877
0.219 969

Conversion from Imperial to SI

Imperial unit Multiplied by Gives

inches 
inches 
feet 
chains 
miles (statute)

LENGTH
l inch
l inch
l foot
l chain
l mile (statute)

AREA
square inches l square inch
square feet l square foot
square miles l square mile
acres l acre

VOLUME
cubic inches l cubic inch
cubic feet l cubic foot
cubic yards l cubic yard

pints
quarts
gallons

CAPACITY
l pint 
l quart 
l gallon

MASS
0.035 273 96
0.032 150 75
2.204 62
0.001 102 3
1.102311
0.00098421
0.984 206 5

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

1 ounce (avdp)
1 ounce (troy)
1 pound (avdp)
1 ton (short)
1 ton (short)
1 ton (long)
1 ton (long)

CONCENTRATION
0.029 166 6 ounces (troy)/ l ounce (troy)/

ton (short) ton (short)
0.583 333 33 pennyweights/ l pennyweight/

ton (short) ton (short)

25.4
254
0.3048

20.1168
1.609344

6.451 6
0.092 903 04
2.589 988
0.404 685 6

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

cm 
m2

km2 
ha

16.387 064 cm3
0.028 316 85 m3
0.764 555 m3

0.568 261 L
1.136522 L
4546 090 L

28.349 523 g
31.1034768 g
0.453 592 37 kg

907.184 74 kg
0.907184 74 t

1016.046 908 8 kg
1.016 046 908 8 t

34.285 714 2 g/t 

1.7142857 g/t

pennyweights per ton (short) 
pennyweights per ton (short)

Note: Conversion factors 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 Industries, published 
by the Mining Association of Canada in co-operation with the Coal Association of Canada.
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Stream 
(intermittent)

Trail or
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Building

Claim number

Gas Pipeline

ABBREVIATIONS
ank ........ ..... ankerite mag ...... , .. .. magnetite
Au ................ . gold
C . . . . . . . . . carbonatization

calc ... . . . . . . . . . .. calcite
cor. . . . . . . .... . corundum

cp . . ........ . chalcopyrite
diop . . .. . . . . . . . . diopside
ep. -........... .. epidote
Fan ..... . . . . . fenitization

gt...... garnet (almandine)
Ibx..... . . intrusive breccia
IF.. . .. . . ... iron formation

mo ...., .., .. molybdenite
ov. . . . . . . . . . . . overburden

po . . . . . .. . . .... pyrrhotite
py ................ pyrite

q . .... . .. . . . . .... quartz
S . , fine-grained sulphides 
shee ....... .... scheelite
sil ... ... ..... silicification
spec
. .... specularite (hematite)
ti . . . . ... ... . . . . . , titanite
tour.......,. .. tourmaline

PROPERTIES"
1. Burget, A.E.
2. Discovery West Corporation
3. Floronada Mines Limited [1954]
4. Getty Canadian Metals, Limited [1984J
5. Gold Crest Minerals Incorporated
6. Hanna Mining Company [1962]
7. Liard, R.
8. Locator Explorations Limited
9. Malouf, W.
10. Mid-North Engineering Services Limited
11. Pacific Cyprus Minerals Limited [1977]
12. Scanlon, G.R.
13. Shell Canada Resources Limited [1980]
14. Theresa Gold Mines Limited [1951]
15. T.J. Gaffney Estate
16.139250 Canada Incorporated [1985]
a Properties held as of September 1988.

b Date in square brackets indicates last year of active exploration.

CREDITS
Geology by D.U. Kresz, B. Zayachivsky, T.C. Mccuaig and 
assistants, 1988.
Edited by Sharan Stawar;, Nighthawk Editing. 
Cartographic production by JLC Repro Graphic.
Every possible effort has been made to ensure the accuracy of 
the information presented on this map; however, the Ontario 
Ministry of Northern Development and Mines does not assume 
any liability for errors that may occur. Usars may wish to verify 
critical information.
Issued 1993.

Information from this publication may be quoted if credit is given. 
It is recommended that reference to this map be made in the
following form:
Kresz, D.U., Zayachivsky, B. and McCuaig, T.C. 1993 Precambrian 

geology, Seagram Lake area, southern part; Ontario 
Geological Survey, Map 2569, scale 1:20 000.

SOURCES OF INFORMATION

Base maps derived from maps FRI 496862, FRI 496663, FRI 
497862 and FRI 497863 of the Forest Resources Inventory, Lands 
and Waters Group. Ontario Ministry of Natural Resources, with 
revisions by D.U. Kresz and B. Zayachivsky, scale 1:15840.

ODM-GSC aeromagnetic maps 2150G, 2151G, 2160G, 2161G, 
scale 1:63 630,

GSC aeromagnetic map 7102G.

ODM geological compilation maps 2102, 2202, scale 1:253 440.

OGS geological compilation preliminary map P.241, scale 
1:126720.

Magnetic declination approximately 3"16'W in 1987. 
Geology is not tied to surveyed lines.
Note: The legend, symbols, abbreviations, properties and 
marginal notes are for the combined northern and southern parts 
of the Seagram Lake area. Not all of the units may be found on 
this particular map sheet.

o The letter "i" in brackets following a rock unit code (e.g., 7b(i)) 
indicates that the outcrop shown (s from airphoto interpretation 
and has not been visited by the field parry; the lithology has 
been inferred.

b Rocks listed in this legend are subdivided tithologicatty, and 
order does not imply an age relationship

c Underlined codes on the map face indicate that the rock 
composition has been determined by modal analysis. The 
Streckeisen (1976) scheme of classification has been adopted.

0 Most of these rocks are hornblende bearing.

e These rocks are mostly found within the Southern sedimentary 
unit as lens-shaped bodies commonly displaying textural and 
compositional variations.

' Metamorphic hornblende is implied only. The rocks commonly 
occur as hornblende schists and may include sheared and 
recrystailized gabbro.

a These rocks have undergone some degree of anatexis, and 
they commonly contain granitic leucosome bands perallei to the 
rock fabric.

* "Unsubdivided" means that the lack of clearly visible features 
did not allow a more precise classification using the listed modifier 
codes.
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LEGEND'6

PHANEROZOIC
CENOZOIC

QUATERNARY 
RECENT

Peat, lake and stream deposits
UNCONFORMITY

PRECAMBRIAN
MIDDLE TO LATE PROTEROZOIC

Ultrabasic and Ultramafic Intrusive Rocks
11 a Lamprophyre

INTRUSIVE CONTACT

Mafic Intrusive Rocks
10a Diabase
10b Oli-'ine pyroxene diabase

INTRUSIVE CONTACT

LATE ARCHEAN

ODM-GSC aeromagnetic maps 2150G, 2151G, 2160G, 2161G, scaJe 1:63 630.
GSC aeromagnetic map 71Q2G.

ODM geological compilation maps 2102, 2202, scale 1:253 440.

Note: The legend, symbols, abbreviations, properties and marginal notes are for the 
combined northern and southern parts of the Seagram Lake area. Not all of the units 
may be found on this particular map sheet.

Alkalic And Associated Plutonic Rocks'
9a Diorite
9b Moizodiorite
9c Monzonite
9d Syenite
9e Quartz monzonite
9f Albite veins
9g Hornblende-bearing
9h Biotite-bearing
9j Magnetite-bearing
9k Microcline porphyritic
9m Pegmatite
9n Aplite
9p Calcite-bearing
9x Xenolith-bearing

INTRUSIVE CONTACT

Felsic and Intermediate Plutonic Rocks 
(Syn-to Posttectonic Granitic Rocks) e
8a Diorite
8b Quartz diorite
8c Tonalite
8d Trondhjemite
8e Monzodiorite
Bf Quartz monzodiorite
Bg Granodiorite
8h Monzonite
8j Quartz monzonite
8k Granite
Bm Aplite
Bn Pegmatite
8p Hornblendite
Bq Microcline porphyritic
Br Plagioclase porphyritic
8s Biotite-bearing
81 Hornblende-bearing
8u Gneissic
Bx Xenolith-bearing

INTRUSIVE CONTACT

Metamorphosed Felsic and Intermediate 
Plutonic Rockscd
7a Gabbro to diorite
7b Quartz diorite
7c Tonalite
7d Trondhjemite
7f Biotite-bearing
7g Pegmatite
7x Xoiiulith-bearing

i
INTRUSIVE CONTACT

Felsic to Intermediate Hypabyssal Rocks
6a Quartz and quartz-f el d spar porphyry
6b Feldspar porphyry
6c Fin^-grained felsic rocks

INTRUSIVE CONTACT

Mafic to Ultramafic Intrusive Rocks
5a Gabbro, mesocratic to melanocratic, fine to

meJium grained 
5b Gabbro, mesocratic to melanocratic, coarse

grained
5c Gabbro, leucocralic 
5d Diorite
5e Pyroxene cumulate-textured rocks 6 
5f Ultramafic rocks (tremolite schist) 
5g Plagioclase porphyritic 
5h Pyroxene (amphibole) porphyritic 
5j Biotite porphyritic 
5k Fine-grained dikes 
5m Hornblende-bearing'

INJRUSIVE CONTACT

Chemical Metasedintents
4a Chert
4b Magnetite iron formation

Epiclastic Metasediments
3a Conglomerate, volcaniclastic
3b Conglomerate, polymictic
3c Quartz arenite
3d Quartzofeldspathic arenite (arkose)
3e Wacke, commonly feldspathic
3f Siltstone
3g Mudstone, slate
3h Quartz-feldspar-biotite schist, fine grained
3j Qujrtz-feldspar-biotite schist, coarse grained?
3k Paragneiss
3m Sericite schist
3n Pebbly
3p Biotite-bearing
3q Muscovite-bearing
3r Garnet-bearing
3s Andalusite-bearing
3t Hornblende-bearing
3u Magnetite-bearing (metamorphic)

Intermediate to Felsic Volcanic Rocks
2 Unsubdivided'1
2a Tuff
2b Crystal tuff, feldspar-phyric
2c Lapilli tuff, monolithic
2d Lapilli tuff, heterolithic
2e Tuff breccia, heterolithic
2f Hornblende-bearing'

Mafic to Intermediate Metavolcanic Rocks
1 Unsubdivided''
1a Massive flows
1b Pillowed flows, may include pahoehoe toes
1c Tuff
1d Lapilli tuff, monolithic
1e Lapilli tuff, felsic clasts
1f Tuff breccia, monolithic
1g Tuff breccia, heterolithic
1h Amygdaloidal
1j Plagioclase porphyritic
1k Chlorite schist
1 m Hornblende-bearing'
1n Epidotized
1 p Carbonatized
1q Silicified
1r Biotite-bearing
1 s Garnet-bearing
ft Gneissic

CREDITS
Geology by D.U. Kresz, B. Zayachivsky, T.C. McCuaig and 
assistants, 1988.

Edited by Sharon Stewart, Nighthawk Editing. 

Cartographic production by JLC Repro Graphic.

Every possible effort has been made to ensure the accuracy of 
the information presented on this map; however, the Ontario 
Ministry of Northern Development and Mines does not assume 
any liability for errors that may occur. Users may wish to verify 
critical information.

Issued 1993.

Information from this publication may be quoted if credit is given. 
It is recommended that reference to this map bs made in the 
following form:

Kresz, D.U., Zayachivsky, B. and McCuaig, T.C. 1993. Precambrian 
geology, Seagram Lake area, northern part; Ontario 
Geological Survey, Map 2568, scale 1:20000.
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SYMBOLS

Small bedrock 
outcrop

Area of bedrock 
outcrop

Geological
boundary.
position
interpreted

Geological 
subunit boundary

Geological
boundary, 
deduced from 
geophysics

Fault; spot 
indicates 
downthrown side; 
arrows indicate 
sense of horizontal 
movement

Lineament

Bedding, top 
unknown: dip 
unknown, inclined,
vertical

Bedding, top 
(arrow) from grain 
gradation; inclined, 
vertical, overturned

Crenulation 
lineation; inclined, 
vertical

Z told, plunge of
fold axis; unknown, 
inclined

W fold, plunge of 
fold axis; inclined

U fold, plunge of 
fold axis; inclined

Shear zone, arrows 
indicate sense 
of horizontal 
movement; width 
in metres

Sense of horizontal 
movement 
associated with 
shearing

Geophysically 
interpreted shear 
zone

Anticline with 
plunge direction;
syncline with 
plunge direction; 
position of axial 
trace is 
geophysically 
inferred

Iron formation

Pillowed lava flow; 
top (arrow) from 
pillow shape and 
packing

Cumulate layering; 
arrow indicates 
textural fining

Metamorphic 
foliation; dip 
unknown, inclined, 
vertical

Secondary 
metamorphic 
foliation; dip 
unknown, inclined, 
vertical

Schistosity; dip 
unknown, inclined, 
vertical

Gneissosity; 
vertical

Mineral lineation; 
inclined

Crinkle lineation 
with plunge

Extension lineation 
with plunge

Intersection 
lineation between 2 
foliations

Geophysically
interpreted iron 
formation

Quartz vein; 
width in metres

Quartz-feldspar 
vein; width in 
metres

Glacial striation?

Sand or 
gravel feature

Shaft; depth 
in metres

Diamond drilf 
hole; orientation 
unknown, vertical, 
inclined

Esker

Assay sample 
location

Magnetic anomaly 
(compass needle
deflection)

Property number; 
currently held, 
lapsed

Stream 
(intermittent)

Trail or 
seasonal track

Building

Gas Pipeline

" The letter "i" in brackets following a rock unit code (eg., 76(V)J 
indicates that the outcrop shown /s from airphoto interpretation 
and has not been visited by the field party; the lithology has 
been interred.

" Rocks listed in this legend are subdivided lithologically, and 
order does not imply an age relationship.

c Underlined codes on the map face indicate that the rock 
composition has been determined by model analysis. The 
Streckeisen (1976) scheme of classification /ras been adopted.

0 Most of these rocks are hornblende bearing.

B These rocks are mostly found within the Southern sedimentary 
unit as lens-shaped bodies commonly displaying textural and 
compositional variations.

1 Metamorphic hornblende fs implied only. The rocks commonly 
occur as hornblende schists and may include sheared and 
recrystaltized gabbro.

s These rocks have undergone some degree of anatexis, and 
they commonly contain granitic leucosome bands parallel to the 
rock fabric.

" "Unsubdivided" means that the lack of clearly visible features 
did not allow a more precise classification using the listed modifier 
codes.

ank .. 
Au... 
C... . 
calc ,. 
cor... 
cp.... 
diop .. 
ep.... 
Fen .. 
gt-... 
Ibx... 
IF....

. .. . . carbonatization

.. .......... calcite

.... . . . . . corundum

,....... chalcopyrite
.......... diopside
........... epidote
........ fenitization

. .garnet (almandine) 

.,,, intrusive breccia 

..... . iron formation

ABBREVIATIONS
,.......... ankerite mag .. ......... magnetite
........ .. .... gold mo ...... .... molybdenite

ov. . . . . . ...., .overburden
po .. . . ....... . . pyrrhotite
py . . . ........ . . . . . pyrite

q .... . . . . . ..... . . quartz

S ... fine-grained sulphides 

shee .. ......... scheelite

sil . .......... silicification

spec

..... specularite (hematite)

li..... ...... ..... titanite
tour........... tourmaline

PROPERTIES'"
1. Burget, A.E.
2. Discovery West Corporation
3. Floronada Mines Limited [1954]
4. Getty Canadian Metals, Limited [1984]
5. Gold Crest Minerals Incorporated
6. Hanna Mining Company [1962]
7. Liard, R.
8. Locator Explorations Limited
9. Malouf, M.
10. Mid-North Engineering Services Limited
11. Pacific Cyprus Minerals Limited [1977]
12. Scanlon, G.R.
13. Shell Canada Resources Limited [1980]
14. Theresa Gold Mines Limited [1951]
15.T.J. Gaffney Estate
16.139250 Canada Incorporated [1985]
fl Properties held as of September 1988.

b Date in square brackets indicates fast year of active exploration.


