THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT

Your use of this Ontario Geological Survey document (the “Content”) is governed by the
terms set out on this page (“Terms of Use”). By downloading this Content, you (the
“User”) have accepted, and have agreed to be bound by, the Terms of Use.

Content: This Content is offered by the Province of Ontario’s Ministry of Northern Development and
Mines (MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion
expressed in the Content are those of the author or authors and are not to be construed as statement of
government policy. You are solely responsible for your use of the Content. You should not rely on the
Content for legal advice nor as authoritative in your particular circumstances. Users should verify the
accuracy and applicability of any Content before acting on it. MNDM does not guarantee, or make any
warranty express or implied, that the Content is current, accurate, complete or reliable. MNDM is not
responsible for any damage however caused, which results, directly or indirectly, from your use of the
Content. MNDM assumes no legal liability or responsibility for the Content whatsoever.

Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM.
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on
them. The linked Web sites, their operation and content are the responsibility of the person or entity for
which they were created or maintained (the “Owner”). Both your use of a linked Web site, and your right
to use or reproduce information or materials from a linked Web site, are subject to the terms of use
governing that particular Web site. Any comments or inquiries regarding a linked Web site must be
directed to its Owner.

Copyright: Canadian and international intellectual property laws protect the Content. Unless otherwise
indicated, copyright is held by the Queen’s Printer for Ontario.

It is recommended that reference to the Content be made in the following form: <Author’s last name>,
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series
and number>, <total number of pages>p.

Use and Reproduction of Content: The Content may be used and reproduced only in accordance with
applicable intellectual property laws. Non-commercial use of unsubstantial excerpts of the Content is
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or
not commercial, use of the Content in commercial publications, and the creation of value-added products
using the Content.

Contact:
FOR FURTHER PLEASE CONTACT: BY TELEPHONE: BY E-MAIL:
INFORMATION ON ) ) )
The Reproduction of MNDM Publication Local: (705) 670-5691 pubsal d
Content Services Toll Free: 1-888-415-9845, ext. ubsales@ndm.gov.on.ca

5691 (inside Canada,
United States)

The Purchase of MNDM Publication Local: (705) 670-5691

MNDM Publications | Sales Toll Free: 1-888-415-9845, ext. Pubsales@ndm.gov.on.ca

5691 (inside Canada,
United States)

Crown Copyright Queen'’s Printer Local: (416) 326-2678 Copyright@gov.on.ca
Toll Free: 1-800-668-9938
(inside Canada,
United States)



mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca

LES CONDITIONS CI-DESSOUS REGISSENT L'UTILISATION DU PRESENT DOCUMENT.

Votre utilisation de ce document de la Commission géologique de I'Ontario (le « contenu »)
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En
téléchargeant ce contenu, vous (I'« utilisateur ») signifiez que vous avez accepté d'étre lié
par les présentes conditions d'utilisation.

Contenu : Ce contenu est offert en I'état comme service public par le ministére du Développement du Nord
et des Mines (MDNM) de la province de I'Ontario. Les recommandations et les opinions exprimées dans le
contenu sont celles de 'auteur ou des auteurs et ne doivent pas étre interprétées comme des énoncés
officiels de politique gouvernementale. Vous étes entierement responsable de I'utilisation que vous en faites.
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité
dans votre situation particuliére. Les utilisateurs sont tenus de vérifier I'exactitude et I'applicabilité de tout
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement a la mise a
jour, & lI'exactitude, a l'intégralité ou a la fiabilité du contenu. Le MDNM ne peut étre tenu responsable de tout
dommage, quelle gu'en soit la cause, résultant directement ou indirectement de I'utilisation du contenu. Le
MDNM n'assume aucune responsabilité Iégale de quelque nature que ce soit en ce qui a trait au contenu.

Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas
exploités par le MDNM. Certains de ces sites pourraient ne pas étre offerts en francais. Le MDNM se
dégage de toute responsabilité quant a la s(reté, a I'exactitude ou a la disponibilité des sites Web ainsi reliés
ou & l'information gu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de
leur contenu incombe a la personne ou a I'entité pour lesquelles ils ont été créés ou sont entretenus (le

« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur
contenu sont assujettis aux conditions d'utilisation propres a chacun de ces sites. Tout commentaire ou toute
question concernant I'un de ces sites doivent étre adressés au propriétaire du site.

Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent a I'lmprimeur de la Reine pour
I'Ontario.

Nous recommandons de faire paraitre ainsi toute référence au contenu : nom de famille de l'auteur, initiales,
année de publication, titre du document, Commission géologique de I'Ontario, série et numéro de
publication, nombre de pages.

Utilisation et reproduction du contenu : Le contenu ne peut étre utilisé et reproduit qu'en conformité avec
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu a des fins non
commerciales est autorisé, a condition de faire une mention de source appropriée reconnaissant les droits
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie,
du contenu a des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu a
des fins commerciales, la reproduction de copies multiples du contenu a des fins commerciales ou non,
I'utilisation du contenu dans des publications commerciales et la création de produits a valeur ajoutée a l'aide
du contenu.

Renseignements :

POUR PLUS DE

RENSEIGNEMENTS SUR VEUILLEZ VQUS PAR TELEPHONE : PAR COURRIEL :
ADRESSER A .
lareproduction du Services de Local : (705) 670-5691
contenu publication du MDNM | Numéro sans frais : 1 888 415-9845, Pubsales@ndm.gov.on.ca
poste 5691 (au Canada et aux
Etats-Unis)
I'achat des Vente de publications Local : (705) 670-5691 bsal d
publications du MDNM | du MDNM Numéro sans frais : 1 888 415-9845, Pubsales@ndm.gov.on.ca
poste 5691 (au Canada et aux
Etats-Unis)
les droits d'auteurs de | Imprimeur de la Local : 416 326-2678 Copyright@gov.on.ca
la Couronne Reine Numeéro sans frais : 1 800 668-9938

(au Canada et aux
Etats-Unis)



mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca

MARGINAL NOTES

LOCATION AND ACCESS

The map area is bounded by Latitudes 49°45'N to 50°20'N and
Longitudes 88°00'W to 89°00'W. In addition, Late Precambrian
igneous rocks in the following areas were also investigated: the
Eva ana Kitto Townships area southwest of Beardmore (see Map
P.2839, Figure 1); and the area west of Armstrong bounded by
Latitudes 50°00'N to 50°30’N and Longitudes 89°00'W to 90°00'W
(see Map P.2836, Figure 2).

Access to the map area is primarily by Lake Nipigon. Main-
tained access points to the northern part of the lake are located at
Humboldt Bay on the eastern shore and at Gull Bay on the
western shore.

MINERAL EXPLORATION

Within the map area, mineral exploration has primarily been in
areas of Early Precambrian rocks.

Exploration for gold and base-metals has been centred on
Early Precambrian supracrustal rocks. North of Lake Nipigen the
Caribou Lake - Pikitigushi River metavolcanic-metasedimentary
belt has been investigated since the 1930s. The most recent
exploration was from 1980 to 1982. In the Humboldt Bay area of
Lake Nipigon at the western end of the Onaman Rivers
metavolcanic-metasedimentary belt, sulphide mineralization within
the metavolcanic rocks has been investigated as recently as 1975,
During 1970 and 1971, the Canadian Nickel Company Limited
examined lenses of pyroxene-hornblendite within gneissic
granitoids east of Ombabika Bay of Lake Nipigon.

The area north of Lake Nipigon has been explored for rare-
element spodumene bearing pegmalites (Pye 1968; Breaks 1981).

GENERAL GEOLOGY

Previous mapping of Lake Nipigon was reported by Wilson (1910).
Collins (1906) mapped the area northwest of Lake Nipigon as part
of a survey of the area adjacent to the railway. More recent work
was done by Pye (1968) in the Crescent Lake area, northeast of
Lake Nipigon by Sage et al (1974), west of Lake Nipigon and by
Sutcliffe (1981) to the south of the present area.

EARLY PRECAMBRIAN

Early Precambrian rocks of the map area consist mainly of
granitoid rocks and lesser metavolcanic and metasedimentary
rocks of the Wabigoon Subprovince.

The Early Precambrian rocks occur around the margin of Lake
Nipigon and are intruded by Late Precambrian Logan diabase sills
and associated dikes. The Early Precambrian rocks are predomi-
nantly exposed under the sills but are also locally found on top of
the sills.

Biotite tonalite to grancdiorite is the most widespread Early
Precambrian lithology in the area. The tonalite consists of several
phases ranging in texture from gneissic to foliated and commonly
contains amphibolite and pyroxene-amphibolite enclaves. Locally,
such as on the Britannia Islands of Lake Nipigon, the tonalite is
discordantly intruded by mafic dikes which have subsequently
been deformed and metamorphosed. Hornblende diorite is locally
associated with the tonalite and is particularly common on the
northeastern shore of Ombabika Bay of Lake Nipigon.

Biotite granite and granite pegmatite dikes intrude the biotite
tonalite throughout the area. East of Armstrong the biotite granite
forms a late massive pluton which is intrusive into tonalite. Micro-
cline megacrystic granodiorite forms a pluton peripheral to the
supracrustal belt on the northeastern shore of Humboldt Bay of
Lake Nipigon.

Early Precambrian metavolcanic and metasedimentary rocks
within the map area are encountered mostly in the Humboldt Bay
and East Bay area of Lake Nipigon. In this area, the metavolcanics
consist of predominantly amphibolite facies mafic metavolcanics
which display relict pillow, massive, flow breccia, and porphyritic
lextures. Minor units of interflow metasedimentary rocks are also
locally preserved within the metavolcanic units.

intermediate fragmental metavolcanic rocks are exposed on
the eastern shore of Lake Nipigon north of Mungo Park Point and
consist of andesitic flow breccia and debris flow material. Minor
units of argillite and meta-wacke are associated with the inter-
mediate metavolcanic rocks.

On the northeastern shore of Humboldt Bay a unit of meta-
conglomerate with tonalite clasts occurs al what is interpreted o
be the base of the supracrustal bell. Tonalite clasts in the con-
glomerate are similar in texture to outcrops of tonalite on the
northweslern shore of the bay.

LATE PRECAMBRIAN

In the area investigated Late Precambrian rocks consist of: 1)
felsic subvolcanic and volcanic rocks; 2) sedimentary rocks, prob-
ably of the Sibley Group:; 3) a suite of predominately ultramafic
intrusions; and 4) extensive diabase sills, sheets and dikes.

Felsic subvolcanic and volcanic rocks have not previously
been reported within the Nipigon Plate. The volcanic rocks include
debris flow, welded tuff and tuff-breccia. At present cnly sparse
remnants are preserved, probably due to erosion during vol-
canism. Qutcrops of the volcanic rocks occur on the western
shore of Lake Nipigon south of Castle Bay and on the eastern
shore of Lake Nipigon in Humboldt Bay. Numerous large blocks of
tuti-breccia occur on the Mountain Islands and are probably not
far removed from their source. A fluorite-bearing, quartz-feldspar
porphyry to equigranular granite intrusion, centred on English Bay
on the western side of Lake Nipigon is older than the diabase
sills. This intrusion is considered to be the centre of felsic vol-
canism since it contains numerous inclusions of felsite, porphyry,
flow banded, and pumiceous fragments. The felsic volcanic and
subvolcanic rocks may have originally covered the northern part
of Lake Nipigon and may still be preserved beneath the diabase.

In the northern part of Lake Nipigon. sedimentary rocks are
present under the diabase sheet and consist predominantly of
guartz arenite. Minor conglomerate is present at the base of the
sequence in the vicinity of English Bay and contains clasts of
porphyry and felsite in a quartz arenite matrix. The quartz arenite
reaches a maximum thickness of 25 m as indicated by sections
on Humboldt Bay of Lake Nipigon and Castle Lake. The quartz
arenite consists of well sorled and rounded quartz grains. Cross-
beds of up to 1.8 m in thickness are a conspicuous feature of the
unit. along with ripplemarks.

The presence of ultramafic rocks within the Nipigon Plate was
reported by Sutcliffe (1981). During the present mapping the ul-
tramafic rocks were found to be intruded by the diabase sills, but
the relationship with the Sibley sedimentary rocks was not estab-
lished. The ultramafic intrusion in Kitto and Eva Townships (see
Figure 1) is a circular ring dike or cone sheet, 6 km in diameter,
which ranges in composition from olivine gabbro to peridotite
(Inerzolite). Within the map area an olivine gabbro intrusion of this
suite occurs on Jackfish and Birch Islands in the western part of
Lake Nipigon.

Diabase sills are the moest extensive rock type in the area. In
the northern part of Lake Nipigon evidence indicates that only 1
sill is exposed. Sections on the Barn Islands and Livingstone Point
indicate that this sill has a thickness of approximately 200 m. This
sill grades, from base 1o top as follows: a lower chill zone, coarse
ophitic diabase, to medium-grained diabase, to medium-grained
diabase with coarse pegmatitic patches. Locally the medium-
grained zone displays igneous layering and contains zones of
anorthositic diabase. The upper 2 m of the sill is fine grained to
aphanitic with polygonal fractures and is locally vesicular. Minor
late granophyre veins cross-cut the diabase sills.

Diabase dikes and cone sheets which appear to have been
feeders for the sills are coarser grained and have less well
developed chill zones than the sills.

On the Rabbit Islands, in central Lake Nipigon, a possible

carbonatite diatreme, 20 m wide, was found to cross-cut the
diabase.

STRUCTURE
EARLY PRECAMBRIAN

The Early Precambrian tonalite-granodiorite has been moderately
to highly deformed. Two periods of deformation within the tonalitic
rocks are indicated by the presence of amphibolite dikes which
cross-cut the tonalite gneissosity and have subsequently been
deformed.

The late granites are massive and have caused brittle frag-
mentation of the tonalitic rocks into which they were emplaced.

The presence of conglomerate with tonalitic clasts at the
inferred base of the Onaman River supracrustal belt at Humboldt
Bay suggests that the supracrustal rocks may unconformably
overlie a tonalitic basement in this area.

LATE PRECAMBRIAN

The Nipigon Plate at the northern end of Lake Nipigon is a broad,
shallow basin. In general, the diabase sill dips gently into the
centre of the lake. Steeper dips and an abrupt flexure of the sill
occur along the eastern shore, along the North and South Peninsu-
las, and to a lesser extent along the western side of the lake.
These flexures in the sill are believed to reflect fault blocks in the
basement extant prior to sill emplacement.

Mapping during this survey has shown that the diabase sills
were fed by cone sheets which are on the order of 30 to 50 km in
diameter. This relationship is well documented west of Armstrong
(see Figure 2). A similar structure, inferred in the Macdiarmid area,
conlains the circular ultramafic ring dike in its centre. West of
Armstrong, the dike forming the cone sheet has a minimum width
of 100 to 150 m and dips inward at 50° to vertical. On the northern
and western parts of the structure, the erosional level corresponds
to the level at which the dike becomes more gently dipping and
makes the transition to a sill.

Subsidence of the northern part of Lake Nipigon during em-
placement of the diabase sheets may explain the preservation of
a thicker Late Precambrian section in this area. Reverse faulting
on western side of the South Peninsula in which Early Precam-
brian tonalite overlies Late Precambrian sedimentary rocks may be
related to this subsidence.

ECONOMIC GEOLOGY
BASE METALS

Mineralization within the diabase sill was observed predominantly
in the pegmatitic patches near the top of the sill. These zones
contain sparsely disseminated chalcopyrite.

The ultramafic to mafic intrusions of the area are largely
untested and warrant investigation for copper, nickel and possibly
chrome and platinum group mineralization. In the Leckie Lake
Intrusion (see Sutcliffe 1981) up to 5% disseminated chalcopyrite
was found in a pegmatitic gabbro phase of the olivine melagabbro
south of the ultramafic core of the intrusion.

In the Early Precambrian rocks north of Lake Nipigon, and
outside of the map area a lense of massive pyrite with minor
chalcopyrile was found immediately south of the bridge where the
Pikitiguski road crosses the Pikitiguski River. The lens is over 4 m
wide and has a strike length in excess of 50 m.

URANIUM

Uranium mineralization in the Sibley basin, documented by Frank-
lin (1978), is associated with fractures in Early Precambrian - Late
Precambrian unconformity. To the south of the present map area,
mineralization of this type was found in the vicinity of the Black
Sturgeon Fault (Sutcliffe 1981). Exploration in 1982 by Uranerz
Exploration and Mining Limited has revealed several mineralized
fractures in this area, the largest of which is 40 cm wide (Jchn
Scott, Resource Geologist, Ontario Ministry of Natural Resources,
Thunder Bay, personal communication, 1982). The fault on the
western side of the Ombabika South Peninsula and exposures of
the unconformity near Humboldt Bay, Lake Nipigon, warrant inves-
tigation for this type of mineralization. Hematized fractures near
the contact of the English Bay porphyry and overlying sedimentary
rocks may also warrant investigation for uranium.

LITHOPHILE MINERALIZATION

Spodumene-bearing dikes with columbite-tantalite mineralization
occur north of the map area and were not examined during the
survey. The economic potential of these dikes has been recently
assessed by Breaks (1881).

GOLD-MOLYBDENUM

The fluorite-bearing. subvolcanic porphyry to granite intrusion on
English Bay has not been previously recognized and warrants
exploration for gold.

In the Collins Lake area, west of Armstrong, numerous quartz
veins are present in the tonalite-granodiorite. Some of these veins
contain molybdenite mineralization and may also warrant inves-
tigation for gold.
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LEGEND?

PHANEROZQOIC
CENOZOIC

QUATERNARY
PLEISTOCENE AND RECENT
Till, esker deposiis, glaciolacustrine deposits,
swamp, stream and lake deposits

UNCONFORMITY

PRECAMBRIAN®
LATE PRECAMBRIAN (PROTERCZOIC)®

o SNl

g | 8

MAFIC INTRUSIVE ROCKS
LOGAN DIABASE SILLS, SHEETS AND DIKES

[ Unsubdivided
9a Aphanitic to fine-grained diabase
9b Polygonally fractured diabase
Sc Vesicular or amygdaloidal diabase
9d Quartz amphibole diabase, coarse-grained
9¢ Diabase with pegmatitic patches or veins
9f Medium-grained diabase
9g Layered diabase
9h Anorthositic diabase

9i Ophitic diabase
9k Granophyre veins related to diabase
9m Carbonate-diabase breccia

ULTRAMAFIC TO MAFIC INTRUSIVE ROCKS

l Unsubdivided

Peridotite
Pyroxenite

Qlivine melagabbro
Olivine gabbro

8a
8b
8c
8d

SEDIMENTARY ROCKS (SIBLEY GROUP)

7 | 7 Unsubdivided
7a Quartz arenite®
7b Conglomerate”
7¢c Calcareous mudstone®

FELSIC SUBVOLCANIC TO VOLCANIC ROCKS

6 6 Unsubdivided
s ; 6a Quartz-feldspar porphyry
6b Granite
6¢c Welded tuff and tuff breccia
6d Volcanic conglomerate (debris flow)

UNCONFORMITY

EARLY PRECAMBRIAN (ARCHEAN)®

Ny

o vt ey

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS

Unsubdivided

Tonalite to granodiorite, foliated
Tonalite to granodiorite, gneissic
Tonalite to grancdiorite with amphibclite
inclusions

Hornblende dicrite

Microcline megacrystic granodiorite
Biotite granite

Pegmatite

Quartz-feldspar porphyry

5 5

Sa
5b
5¢

5d
5e
5f
59
5h

MAFIC INTRUSIVE ROCKS

4 4a Amphibolite dikes
4b Pyroxene-amphibolite

METAVOLCANIC AND METASEDIMENTARY ROCKS
METASEDIMENTARY ROCKS

Unsubdivided

Conglomerate

Feldspathic wacke

Lithic wacke

Argillite and slate

Chert, siliceous interflow metasedimentary rocks
Iron stone (oxide facies)

3a
3b
3c
3d
3e
3f

INTERMEDIATE METAVOLCANIC ROCKS

Unsubdivided
2a Tufi-breccia
2b Schistose fragmental rocks

MAFIC METAVOLCANIC ROCKS

TR

1 § 1 Unsubdivided

ia Pillowed flow

1b Massive flow

1c Flow breccia

1d Porphyritic flow

ie Plagioclase-hornbiende gneiss
1f Foliated to schistose flow

NOTES

a) This is a field legend and may be changed as a resull of
laboratory investigations.

b) Plutonic rock classification follows the International Union of
Geological Sciences Subcommission on the Systematics of
lgneous Rocks (Streckeisen 1976).

t) Subdivision of rock units does not imply age relations.

d) Probably correlates with the Pass Lake Formation (Franklin et
al. 1980).

e) Probably correlates with the Rossport Formation (Franklin et
al. 1980).

G) The letter "G” preceding a rock unit number indicates that the
interpretation is based on geophysical data.

C) The letter "C” preceding a rock unit number indicates that the
data is compiled from previous mapping.

)  The letter "I preceding a rock unit number indicates that the
interpretation is based on extrapolation of data.

/  Rock unit numbers separated by a ”/" indicates that the first

rock unit overlies the second rock unit.
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. Duval International Corporation (1975)
3.  Zmudzinski, Jan and Clarke, Loen (1972)
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. . Banding: (horizontal,
& | Glacial straie Wt}/)(‘ inclined, vertical)
% Small bedrock 20" Lineation with
outcrop plunge
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unknown; (inclined, >/ | diabase sheet from
vertical) chill zone
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For rom grai , 7 o i
. i . ¥ ) .
e inciined, yarica) L | position interpreted
overturned) = | Fault; (observed,
o assumed). Spot
?7, Lava flow; 1op indicates
(arrow) from pillow downthrown side,
shape and packing arrows indicate
horizontal movement
1}/ 7| Schistosity; —
/ (horizontal, inclined. -—"| Lineament
vertical) =
' _ "0 Jointing: (horizontal,
wA Gneissosity: + 75 inclined, vertical)
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SOURCES OF INFORMATION

Base map was derived from Map 52H/15 (Kelvin Island) of the
National Topographic Series.

Magnetic Declination: approximately 0°30'W in 1982

Contour Interval: 50 m

Metric Conversion Faclor 1 foot = 0.3048 m
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Technical editing and layout by D. Hoffer.

Every possible effort has been made to ensure the accuracy of
the information presented on this map; however, the_ _Omarlo Min-
istry of Natural Resources does not assume any liability for errors
that may occur. Users may wish to verify critical information:
sources include both the references listed here, and information
on file at the Resident or Regional Geologist's office nearest the
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1985: Precambrian Geology of the Lake Nipigon Area, Kelvin
Island Sheet, District of Thunder Bay, Ontario Geological
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scale 1:50 000. Geology 1982.




