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INTRODUCTION

The geological survey was completed at Trench and Regolith 
Lakes for Founder Resources Inc., located in the Beardmore- 
Geraldton gold camp. A total of 17 miles was surveyed by Morning 
Dew Exploration Ltd. during the months of June and July of 1993 
of 1994. The location of the mining claims is shown in Figure 2. 
The purpose of the survey was to identify a deformation, altera 
tion zone along a splay fault from the regional Paint Lake Fault 
located at the contact between a metavolcanic-metasedimentary 
rocks with an associated intrusive rock.

PROPERTY LOCATION AND ACCESS

The property is situated on the western block of the Founder 
126 claim unit group located in Leduc Township, 4 kilometers 
north from the town of Jellicoe and 230 kilometers northeast of 
Thunder Bay, Ontario.

The property is accessed by a Provincial Highway 11 to 
Kinghorn Road north 24km, then west for 2km to Expansion Lake. A 
boat is then taken south of Expansion Lake to Namewanikan River 
then south to Trench Lake.

TOPOGRAPHY AND OUTCROP EXPOSURE

The southern part of the property has excellent outcrop 
exposure (70%) while the northern section of the property is 
covered principally with overburden (swamps, lakes, ponds, 
eskers ) .

REGIONAL GEOLOGY

The Beardmore-Geraldton volcanic-sedimentary terrain is 
situated on the boundary between the Quetico and Wabigoon sub- 
provinces of the Precambrian Shield. It comprises three belts of 
volcanic-sedimentary rocks termed the northern, central and 
southern sedimentary belts (NMB, CMB, and SMB respectively). 
Local mafic and felsic intrusives occur within the volcanic- 
sedimentary sequences and are all cut by a number of sub-paral 
lel, east-west trending regional faults. Although the sedimen 
tary sequence is fault bounded, the original sedimentary sequence 
was deposited on a cratonic margin. The environments of depsoi- 
tion are varied and range from alluvial fan-braid plain in the 
NMB, through fan delta-braid in the CMB, to a marine trubiditic 
assemblage in the SMB.
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Figure 1: General Location Map of Founder Resources Inc. Property located 

along the Paint Lake Fault System.
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REGIONAL ECONOMIC GEOLOGY 

Southern Metasedimentary Belt (SMB)

In the SMB, the Leitch and Northern Empire gold deposits, both 

near Beardmore, are hosted in steeply dipping quartz vein systems; the 

former in sediments and the latter in mafic volcanics. The MacLeod Cock 

shutt and Hard Rock Mines near Geraldton, consist of quartz stringers in 

iron formation and quartz veins associated with felsic intrusives. The 

Solomon Pillars near Jellicoe, consist of quartz stringers associated 

with iron formation.

Regionally, structural relationships between fault systems and litho 

logic contacts are important to these deposits.

Central Metasedimentary Belt (CMB)

There are several precious and base metal occurrences within the 

CMB, however, there are no recorded ore deposits found to date within 

this belt.

Northern Metasedimentary Belt (NMB)

Limited exploration interest in the belt is best deomonstrated 

by the Brookbank deposit, the first known deposit to the NMB. Geol 

ogically, the Brookbank deposit is localized along a sheared contact 

between polymictic conglomerate-sandstone units and pillowed mafic 

volcanics. A diorite intrudes the volcanics and has caused incipient 

deformation, alteration and mineralization in the sediments and volcanics. 

A splay fault from the regional Paint Lake Fault separates the sediment- 

volcanic units on the property.
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PREVIOUS WORK

The work on the property dates back prior to 1936 with a 
geological survey completed by Laird. A number of pits and 
trenches were found during the survey however/ there is no record 
of the work nor results. In 1976, MacKasey completed a geologi 
cal survey on the property and in 1989 the ODM-GSC completed 
airborne magnetometer and electromagnetic surveys on the proper 
ty. In 1991, a backhoe stripping program completed by Enders and 
Goodman exposed a well mineralized shear zone. Subsequently, the 
property was optioned to Founder Resources Inc., who (Mr. J. 
Leclerc & J r.) completed a program of plugger drilling to 4 foot 
level and assaying the principal showing.

PROPERTY GEOLOGY AND RESULTS

The property consists of mafic volcanic, sedimentary, felsic 
volcanic, mafic and felsic intrusive rocks, and diabase dykes and 
sills that are situated along subsidary splay faults from the 
regional Paint Lake Fault. The description the the individual 
rock units is given below.

Mafic Volcanic

The mafic volcanic is typically, soft, fine-grained with 
coarse-grained centres, massive to pillowed. The pillows are 
typically deformed at a ratio of 4:1. The volcanic is green and 
the pillow selvages are a darker green. At the contact with the 
polymictic conglomerate the volcanic is foliated and dips at 84 
degrees to the south. The alteration that occurs at the vol 
canic-conglomerate contact are ankerite, silicification and 
quartz veining. The principal zone is located between lines 0+OOW 
and extends toward 7+OOW near the base line 15+75S. The zone was 
drilled with a plugger then assayed in 1992-93. The zone has a 
strike length of 142 feet and 52 feet in width. During that 
program assay values obtained were 0.05, 0.08 through to 0.12 
ounces of gold per ton down to a depth of 4 feet.

The second area of interest lies along the northern edge of 
a mafic intrusive between lines 3+OOW through to 8+OOW south of 
base line 19+OOS. A number of prominent quartz veins were 
located in this vicinity. Many of these veins were mineralized 
with 2-3% pyrite and chalcopyrite. This area warrants a program 
of prospecting, sampling and assaying.

Polymcitic Conglomerate

The polymictic conglomerate forms the basal section of the 
sedimentary sequence. There is no grading, no stratification and 
no imbrication of clasts in this disorganized matrix supported 
bed. The clasts are of variable composition (granitic, feld 
spathic, quartz, mafic and jasper), ranging in size from pebbles 
to cobbles in a homogenous volcanogenic matrix. The clasts are 
flattened, indicative of shearing and the matrix has been variab-



ly altered with sericite, ankerite and silica flooding. The 
conglomerates strike due east and dip steeply to the north.

Felsic Volcanic

The northern part of the property is located on the Paint 
Lake fault along a contact with the mafic volcanic and felsic 
volcanic unit. The felsic volcanics are light green and contain 
white and pinkish feldspars throughout. It is typically, soft, 
massive and tuffaceous.

Intrusives

The intrusives that occur on the property are dioritic, 
gabbroic, felsic or cherty in composition. They occur throughout 
the property and are typically a few metres in width. Occas- 
sionally, they extend several metres in width.

Diabase Dykes and Sills

A few dykes have been mapped, they are diabase in composition 
and strike to the north cross-cutting the general lithology. 
They are a few centimetres to several metres in width.

CONCLUSIONS AND RECOMMENDATIONS

The principal exploration target is located along the vol 
canic-sedimentary contact at Trench Lake. This area contains a 
number of quartz-carbonate veins, shearing, alteration and 
requires a program of short 400 foot diamond drill holes. The 
second phase of exploration work should be a detail magnetometer 
and VLF-EM survey to be conducted to further define the mafic 
intrusives and the contact and various faults and shear zones 
that may be indicated with the geophysical surveys.

AUTHORS QUALIFICATIONS

I, Barbara Kowalski, am a graduate from McMaster University in 
1983 with a Bachelor of Science degree in geology and from 
Lakehead University lin 1994 with a Masters of Science degree in 
geology. I am owner of Morning Dew Exploration Ltd. and con 
ducted the survey and drafted the maps and report.
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Mi,jstryuf
Northern Development
and Mines

Ontario

Report of Work Conducted 
After Recording Claim

Mining Act

Transaction Number

Personal intonwion collected on this form Is obtained under the authority of the M 
this coBacton should be directed to the Provincial Manager. Mining Lands. Mm
Sudbury. Ontario. P3E 6A5. telephone (705) 670-7264.
i

i
Instruction*:..- Please type or print and submit in duplicate.. 

^- Refer to the Mining Act and .Regulations for ree
Recorder.. ^. .  ^ ^ - ^ ' -^" * 4. . ^ 

. A separate copy-of this form must be completed for earthwork' Group.; '^ . 
X Technical reports and maps must,accornpany this form ip* duplicate. ^A , 

'' - A sketch, showing the claims the work is asskjned^p. must accompany this form.
*" J .— _ " k. y ** '. f ^ .* ^^ . * i j* * ''— - .' i

900

Work Performed (Check One Work Group Only)

Ix
Work Group - ' -

s — - 
Geotechnical Survey

Physical Work. 
Including Drilling

Rehabilitation

Other Authorized 
Work

Assays

Assignment from 
Reserve .

IA)JA tO^tt-^ - - 'Type

6^DUO ^^ - ' . - " x
 " .

; R^Co'r^Tl

l f;:--/ i - ?
t i

Total Assessment Work Claimed'on the Attached Statement of Costs

Mote: The Minister may reject for assessment work credit all or part of the assessment work submitted if the recorded 
holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name Address

lil

(attach a schedule H necessary)

Certification of Beneficial Interest * See Note No. 1 on reverse side

l certify that at the time (he work was performed, the claims covered in this work 
report ware recorded in the current holder's name or held under a beneficial l 
by the current recorded holder.

Date Recorded Holder or Agent (Signature)

Certification of Work Report
l certify that l nave a personal knowledge of the facia eel forth bi this Work report, having performed the work or witnessed same during and/or after 
ita completion and annexed report is true.

Name and of Porson C6rtityino

A3
By (Signatur*)

-*or Office Use Only
Total Value Or. Recorded Date Recorded

/W t.-, r ' 'i
*a±. Ud OC 9H9 nS.

16,000 Deemed Approval Date

Notice tor

Date Approved

Sem

Received Stamp

241 (03/91)
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Credits yotTare claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from 
which claims you wish to priorize the deletion of credits. Please mark (**) one. of the following:

1. D Credits are to be cut back starting with the claim listed last, working backwards.

2. CS Credits are to be cut back equally over aU claims contained in this^eporlof work.
3. D credits are to be cut back as priorized on the attached appendix. '

In the event that you have not specified your choice of priority, option one will be implemented.

Note 1: Example* of beneficial interest are unrecorded transfer*, option agreement*, memorandum of agreements, etc.. with respect 
to the mining claim*. -

Note 2: If work ha* been performed on patented or leased land, please complete the following:

l certify that the recorded holder had a beneficial interest in the patented 
or leased land at the time the work was performed.

Signature Date
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Credits you are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from 
which claims you wish to priorize the deletion of credits. Please mark (**) one of the following:

1 . D Credits are to be cut back starting with the claim listed last, working backwards.

2. (^Credits are to be cut back equally over aH claims contained in this report of work.
3. D Credits are to be cut back as priorized on the attached appendix.

In the event that you have not specified your choice of priority, option one will be implemented.

Note 1: Examples of beneficial Interest are unrecorded transfers, option agreements, memorandum of agreements, etc., with respect 
to the mining claims. *

Note 2: If work has been performed on patented or leased land, please complete the following:

l certify that the recorded holder had a beneficial interest in the patented 
or leased land at the time the work was performed

Signature i Date
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Valaur totala daa 
travaux executes b Valour des ravaux devaluation 

execulas sur ea claim

totala daa a at* atfe --
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Reserve : 
avaux a reclame a une date ulterieure

Les credits que vous redamez dans le present rapport peuvent etre reduits. Afm de diminuer les consequences defavorables de telles 
reductions, veuillez indiquer I'ordre dans lequel vous desirez au'efles soient appliquees a vos claims. Veuillez cocher (^) Tune des op 
tions suivantes :

1. D Les credits doivent etre reduits en commencant par le dernier claim sur la liste.
2. H Les credits doivent etre reduits egalement entre tous les claims figurant dans le present rapport.

3.' D Les credits doivent etre reduits selon I'ordre donne en annexe. 
Si vous n'avez pas cnoisi d'option, la premiere sera appliquee.

Note 1: Examples d'intereta benef iciaires: cessions non enregistrees, ententes sur des options, protocoles d'entente, etc. relatlfs 
aux dalms.

Note 2: Si des travaux ont ete executes sur un terrain taisant I'objet de lettres patentes ou d'un bail, veuillez remplir ce qui suit:

J* certlfia gut l* tltulaira tnragittra possedait un midret beneficial* sur la 
terrain talatnt l'ob|*t d* Itttra* paianttt ou d'un bs'. *j rromant ou laa 
travaux ont ata executes.

Signatura C--



TP!.
i'i.

, n . 0 Jf
vsu del

-i toJ

y *.. 
O

tiff 
*?3

•j ~tf tf-

*\
2.3
K 0.

3o

(A li

w
•\i

li

a "-i a

!l

Les credits que vous reclamez dans le present rapport peuvent etre reduits. Afin de diminuer tos consequences defavorables de telles 
reductions, veuillez indiquer I'ordre dans toquel vous desirez au'eUes soient appliquees a vos claims. Veuillez cocher (*~) I'une des op 
tions survantes :

1. D Les credits doivent etre reduits en commencant par to demtor claim sur la lisle.
2. QL Les credits doivent etre reduits egalement entre tous tos claims figurant dans to present rapport.

3. D Les credits doivent etre reduits selon I'ordre donne en annexe. 
Si vous n'avez pas choisi d'option, la premiere sera appliquee.

Note 1: Examples d'interets beneficiaires: cessions non enregistrees, ententes sur des options, protocoles d'entente. etc. relatifs 
aux claims.

Note 2: Si des travaux ont et* executes sur un terrain faisant I'obtet de lenres patentes ou d'un bail, veuillez remplir ce qui suit:

Je certifie que le titulaire enregistr6 pcss^dat un interet beneficiaire sur le (Signature 
terrain faisant I'objet de lettres patentee r j d'un bail, au moment oj les 
travaux ont et6 executes. !

i Date



Ontario

Ministry ol
Northern Development
and Mines

Ministers du
Dt vloppement du Nord
et des mines

Statement of Costs 
for Assessment Credit

ttat des couts aux fins 
du credit devaluation

Mining Act/Lol sur les mines

Transaction NO./N* de transaction

- Personal information collected on this form Is obtained under the authority 
'of the Mining Act. This information will be used to maintain a record and 
ongoing status of the mining daim(s). Questions about this collection should 
be directed to the Provincial Manager. Minings Lands. Ministry of Northern 
Development and Mines. 4th Floor. 159 Cedar Street. Sudbury; Ontario 
P3E 6A5. telephone (705) 670-7264.

Les renseignements personnels contenus dans la presents formule sont 
recueilKs en vertu de la Lo) sur lea mines et serviront A tenir A Jour un registre 
des concessions minieres. Adresser tout* question sur la collece de ces 
renseignements au chef provincial des terrains mlniers. ministers du 
Devetoppement du Nord et des Mines. 159. rue Cedar. 4* etage. Sudbury 
(Ontario) P3E 6A5. telephone (705) 670-7264.

1. Direct Costs/Couts directs

Type

Wages 
Salalres

Contractor's 
and Consultant's 
Fees 
Droits de 
('entrepreneur 
et de Cexpert- 
conaell

Supplies Used 
Foumltures 
utlllsees

Equipment 
Rental 
Location de 
materiel

Description

Labour 
Main-d'oeuvre
Fold Supervision 
Supervision sur le terrain

Type
^cU*.^

Type

Type r

.

Amount 
Montant

ISt*Q'

Total Direct Costs 
Total des couts directs

Totals 
Total global

'.M'

- *"

*

6j6to
fiflCD

2. Indirect Costs/Couts indirects
* * Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work. 
Pour to remboursement des travaux de rehabilitation, tos 
couts indirects ne sont pas admtssibtes en tant qua travaux 
d'evaluation.

Type

Transportation 
'Transport

Food and 
Lodging 
NowTtture et
hebergement
Mobilization and 
DemoMlUallon 
Mobilisation et

Description
Type

Amount 
Montant

Sub Total of Indirect Costs - 
Total partlel des coOts Indirects ,

Amount Allowable (not greater than 20* of Direct Coats) . 
Montant admissfbto (n'eicedant pas 20 * des couts directs)
Total Value of Assessment Credit Valeur ton 
(Total ei Direct and Allowable d'evakiatta 
Indirect costs) (Tow de* e*

ile du credit 
n 
)0t*av*cti

Totals 
Total global

3ftfo

5,650
3tfK)
IfiSO

Note: The recorded holder will be required to verify expenditures claimed in 
this statement of costs within 30 days of a request for verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

Note : Le triulaire enregistre sera tenu de verifier les depenses damandees dans 
to present Mat des couts dans tos 30 Jours suivant une demande A eel 
effet. Si la verification n'est pas effectuee. le ministre paul rejeter tout 
ou une partie des travaux d'evaluation presentes.

Filing Discounts Remises pour depot

1. Work filed within two years of completion is claimed at 
the above Total Value of Assessment Credit.

of 1. Les travaux deposes dans tos deux ans suivant tour achievement sont 
rembourses a 100 to de la valeur totato susmentionnee du credit d'evaluation.

2. Work filed three, four or five years after completion is claimed at 
50*M) of the above Total Value of Assessment Credit. See 
calculations below:

Total Value of Assessment Credit Total Assessment Claimed

x 0.50

2. Les travaux deposes trois. quatre ou cinq ans apres tour achievement 
sont rembourses a 50 to de la valeur totale du credit d'evaluation 
susmentionne. Voir les calculs ci-dessous.

Valeur totale du credit d'evaluation

x 0.50

Evaluation totale demandee

Certification Verifying Statement of Costs Attestation de I'etat des couts

l hereby certify:
that the amounts shown are as accurate as possible and these costs 
were incurred while conducting assessment work on the lands shown 
on the accompanying Report of Work form.

that as v
Recorded Holder, 

to make this certification

\
:. Position m Company)

J'atteste par la presente :
que les montants indiques sont le plus exact possible et quo ces 
depenses ont ete engagees pour effectuer les travaux d'evaluation 
sur les terrains indiques dans la formule de rapport de travail ci-joint.

l am authorized Et qu'ft litre de . je suis autorise
(UtuUire enregistre. represemant. poste occupe dans la cocnpagnie)

a faire cotte attestation.

32'2 r-i V Nola - Dans cene formule. loiscu'il d*? 3"* re? :



Ontario
Ministry of
Northern Development
and Mines

Ministere du
Developpement du Nord 
et des Mines

January 4, 1995

Geoscience Approvals Office 
933 Ransey Lake Road 
6th Floor 
Sudbury, Ontario 
P3E 6B5

Telephone: (705) 670-5853 
Fax: (705) 670-5863

Our File: 2.15671 
Transaction: /W9440.00248

Mining Recorder 
Ministry of Northern 
Development and Mines 
435 James Street South 
Suite B003
Thunder Bay, Ontario 
P7E 6E3

Dear Mr. Weirmeir:

RE: Approval of notice of Reduction issued on mining claims 1149240 et 
al in Leduc Township.

The assessment work credits as outlined in the notice of reduction 
dated November 9, 1994 have been approved as of December 28, 1994. The 
credits have been approved under Section 12, Geology, Mining Act 
Regulations.

Please redistribute the allowable assessment credits as requested by 
the record holder.

If you require any additional assistance please contact Bruce Gates at 
670-5856.

ORIGINAL SIGNED BY: 

Yours sincerely,

Ron C. Gashinski
Senior Manager, Mining Lands Section 
Mining and Land Management Branch 
Mines and Minerals Division

BIG/dl

cc: Assessment Files Office 
Sudbury, Ontario

Resident Geologist 
Thunder Bay, Ontario
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V

TYPE OF DOCUMENT SYMBOL
PATENT. SURFACE ft MINING RIGHTS —™........... 0

" .SURFACE RIGHTS ONLY—--..-.....-......^ 6
" .MINING RIGHTS ONLY..._ ........... ... ... O

LEASE SURFACE ft MINING RIGHTS-—....,......- B
" .SURFACE RIGHTS ONLY.__-..-.....,......^.. H
" .MINING RIGHTS ONLY............................ B

LICENCE OF OCCUPATION .._......—................. T
OROER-IN-COUNCIL ..................................... OC
RESERVATION __......__. . ......................0
CANCELLED __—.................................. 0
SAND ft GRAVEL ......................................... (f)

NOTI: MINING RIGHTS IN PARCELS PATENTED PRIOR TO MAY e. 
1919, VMTIO IN ORIGINAL PATENTEE BY THE PUBLIC 
LANDS ACT. R.* O 1970. CHAP 3*0, SEC. S3. tUMEC 1

AREAS WITHDRAWN FROM DISPOSITION
MHO - Mining Right* Only
SftO - Surface Rights Only
MtS - Mining and Surf oca Rights

Description Ordor No. Oats Disposition Fits No.

SURFACE RIGHTS WITHDRAWN FROM STAKING
ORDER W 01/87 NCR 87/09/29

SEE LEGAULT TWP LANDROLL 
K REND. AGGRF6. APPL. JULY 05/91 
) M.T.C. GRAVEL PIT NO. 2C.-I6

fc M.T.C. GRAVEL PIT NO. 2C-I7

NOTICE:
Ths Information that oppsors an tMs mop has bssn complisd 
from various souross, and accuracy Is not guarantaod. Thoss 
wlthlna to staks mlnlna claims should consult with the Mining 
Rscordsr, Ministry of Northsrn Dsvslopmsnt and Mlnvi, (or 
additional Information on ths status of the lands shown hareon.
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ONTARIO M INERAL POTENTIAL 
1:250.000 series

EXPLANATORY NOTES: This map series is designed for 
use by those with little or no specialized knowledge of geo 
logy or of the mineral industries. It presents an evaluation 
of mineral potential on a Province-wide basis and provides 
an input to resource planning, transportation and utility 
corridor planning, and a basis for identifying and resolving 
possible conflicts in land use. For this purpose, mineral pot 
ential has been taken to mean mineral exploration pot 
ential. Production potential is a related parameter but the 
exploration stage comes first and many areas are explored 
without coming to production or are explored many times 
before significant discoveries are made or deposits brought 
into production.

An earlier series of maps at scale l inch to 16 miles or 
1:1,013,700 (P.1096 to P.1100 inclusive) which rated the 
Province at High, Medium, and Least Mineral Potential 
served as input to the Strategic Land-Use Plan of the 
Ontario Ministry of Natural Resources. However, for more 
detailed planning at regional, district and county level, 
larger scale maps were clearly required. For very detailed 
planning (township size or less), the user is advised to ob 
tain the appropriate geological publications or to consult 
officers of the Geological Branch or Resident and Regional 
Geologists (see list below).——^^^^^^^—^^^^^^^^——

It is recommended that no zoning or other forms of land 
use planning be undertaken without full consultation with 
appropriate Ontario Division of Mines personnel or with 
Regional and Resident Geologists, since the maps are sub 
ject to constant revision in the light of current knowledge 
and concepts.________ ^—^—

METHOD: The assessment of mineral potential is based on: 
the geology of known mineralized areas; the geology of the 
area under consideration; the results of previous exploration 
and mining activity, and current concepts concerning the 
origin of mineral deposits. Mineral economics and extract 
ive technology are also considered. This involves assembly 
of all available public data on file in the Ministry, and the 
assistance and co-operation of many individuals, partic 
ularly the Regional and Resident Geologists. It is important 
to realize that mineral potential evaluation will change in 
light of: 1) changes in economic conditions and technology; 
2) new knowledge in areas not recently mapped or in areas 
not currently active and 3} changes in the concepts guiding 
exploration. Further editions of these maps will be pub 
lished when warranted, however, the current validity of this 
edition should be checked with the Mineral Deposits Sec 
tion, Geological Branch, Division of Mines, or with geo 
logists at Regional and Resident Geologists' offices.

MINERAL POTENTIAL RATINGS: A 7 fold system has 
been developed (see below). This has been modified from a 
6-fold rating scheme described by Robertson (1975). How 
ever, the principles underlying the scheme and a simple 
relationship with the 3-fold scheme of the 16-mile series 
have been retained.

By comparative assessment from one environment to 
another it is possible to rank environments in terms of 
potential, even when this involves comparing and equating 
settings very different in age or lithology. Numbers have 
been used to identify the ratings, but the ratings are qual 
itative rather than quantitative.

RATING SCHEME

1,2 High Mineral Potential
These areas contain geological environments demon- 

strably favourable for mineralization. This relationship is 
either observed from known deposits, or deduced from 
current metallogenetic concepts. The scale of categories 1-2 
reflects decreasing favourability of environments gauged by 
comparing expectation against known performance for any 
chosen geological setting.

3,4 Medium Mineral Potential
These are areas where the environment is favourable, but 

geological comparisons are broader. The scale, 3-4 encom 
passes several variable measures of relative favourability. It 
takes into account factors such as decreasing favourability 
of environment, when measured against performance, the 
current dormancy of interest in some commodities, and 
decreasing certainty of geological parameters.

Least Mineral Potential
Areas of least mineral potential encompass Itthologies or 

terranes which are only rarely associated with mineral dep 
osits.

Unknown Mineral Potential
These are areas, where geological data are lacking be 

cause the maps are outdated or the bedrock is thickly drift- 
covered. Their potential should not be underrated,

The potential of Phanerozoic rocks of the Province has 
not been fully assessed at this stage and therefore only large 
areas of obvious importance such as the Cretaceous rocks of 
the Moose River basin, have been rated in the present 
study.

In addition to the assessment of bedrock potential, areas 
of significant surficial deposits, sand, gravel, peat, marl, 
clay etc. are shown on the map. As their economic features 
are often not well established, they have been excluded in 
assessing the regional mineral potential, although they may 
locally be of great importance.

Oil and gas potential in post-Precambrian rocks has also 
been excluded as these are not the responsibility of the 
Geological Branch.

MINERAL DEPOSITS: Known mineral deposits have been 
shown and designated producer, or past producer or major or 
minor occurrence, and the principal commodity shown by a 
symbol. Where areas have significant potential for a commo 
dity or commodities, this has been lettered on the map face. 
Other commodities may occur either independently or in 
association with the type names. For the names or owners of 
deposits the user is referred to the Mineral Map of Ontario or 
to the Geoscience Data Files, files maintained in Toronto by 
the Geological Branch. Selected deposits typical of the 
mineralization types or of particular scientific or economic 
interest are keyed to location by number.

ONTARIO'S MINERAL INDUSTRY

Mineral production is a vital component of Ontario's 
economy, directly contributing S2.6 billion to the Gross 
Provincial Product and indirectly considerably more. The 
province ranks as Canada's foremost producer (Min. Assoc. 
of Canada, 1977 "Mining in Canada") of nickel, zinc, gold, 
silver, cobalt, cadmium, uranium and tin, cement, and sand 
and gravel. In 1976, it was the sole province to produce 
platinum group metals, magnesium, calcium and yttrium. 
In all, over 20 mineral commodities are produced in Ontario.

The overall mineral value for 1976 was S2.6 billion (even 
excluding the value of uranium) (Min. Assoc. of Canada 
1977) which accounts for 16.9 percent of Canada's total. If 
oils and combustibles are discounted, the percentage figures 
are even more impressive: Ontario was responsible for 
35.55 percent of the national mineral output in 1975 
(Ontario Ministry of Natural Resources), the foremost 
commodities ranking (1976} in the following order of 
dollar value: nickel, copper, zinc, iron, cement, sand and 
gravel, uranium, gold and silver.

In order to maintain this sector of the economy vital, 
constant effort towards improvement in both scientific 
and technological fields is required. Industry is naturally 
concerned with specific goals, thus it falls to government 
bodies, namely the Geological Branch of the Ontario 
Ministry of Natural Resources, to provide the wider view. 
Towards this end the Mineral Deposits Section of the 
Geological Branch (J.A. Robertson 1975, 1976} is con 
stantly striving; recent work, has included metal distribu 
tion maps for uranium, iron, nickel, molybdenum, copper- 
lead-zinc, silver, and gold, resource analyses for zinc-copper 
and uranium, and studies of the regional setting of nickel 
and iron deposits.

The two mineral potential map series (1:1,013,760 or 
1 inch to 16 miles. Robertson, Vos and Springer, 1976, 
and a pilot series, scale 1:253,440 or 1 inch to 4 miles, 
Springer 1976) are an initial attempt to express geological 
concepts of mineral distribution in simple, graphic form as 
a tool for non-specialists.

ONTARIO GEOLOGY: The bedrock of Ontario consists of 
rocks formed during two major geological ages. The Cana 
dian Shield composed of very ancient Precambrian rocks, 
occupies more than two-thirds of the surface area. After an 
erosion interval that lasted about 500 million years, younger, 
fossiliferous Paleozoic and Mesozoic (Phanerozoic) strata 
were deposited from shallow seas in basins within or at 
margins of the Shield. During the erosional interval the 
Precambrian rocks were strongly eroded and peneplaned. 
Paleozoic strata probably once formed a continuous cover 
of sedimentary rocks between the Hudson Bay and the St. 
Lawrence Lowlands (sketch map) but continual erosion 
for the past 345 million years has largely removed this 
younger layer and levelled the Shield (Hewitt and Freeman 
1972}.

The bedrock itself is covered in places by various uncon 
solidated deposits formed from about 1 million years ago 
(in the Pleistocene) to the present day. During the glacial 
episode several continental ice sheets covered Ontario, 
eroding the surface and leaving a glacial debris of sand and 
gravel. Broad tracts of freshwater clays were laid down in 
meltwater lakes dammed near the ice sheet margins, and 
marine clays were laid down in a large tract of Northern 
Ontario flooded by the sea. On the Shield, glacial scouring 
created poorly drained areas where thick beds of peat have 
accumulated.

PRECAMBRIAN ROCKS: The oldest rocks of the province 
are contained in the Canadian Shield which has formed a 
stable mass since the beginning of Cambrian time, about 
570 million years ago. The Precambrian rocks comprising 
the Shield fall into three broad groups according to age: 
the oldest recognizable rocks were formed in Early Pre 
cambrian time which began more than 3 billion years ago 
and ended 2,600 million years ago; younger rocks formed 
during the Middle Precambrian which lasted a thousand 
million years (from 2600 m.y. to 1600 m.y. ago) and 
still younger rocks formed during the Late Precambrian 
which lasted from 1600 m.y. to the start of the Cambrian 
period at 570 m.y.

Although the Shield has been stable in later time, it 
was affected in the past by several periods of mountain 
building, by large scale crustal movements, and by meta 
morphic events which have caused thorough mineral re 
crystallization. As a result, large areas of the Shield have 
been identified (Wilson, M.E. 1939; Gill, J.E. 1949} today 
called structural provinces or sub-provinces (marginal 
sketch map). They are distinguished by their differing 
structural trends and the characteristic ages of mountain 
building (Stockwell 1964), but may also show unique 
rock assemblages and differing degrees of metamorphism.

Parts of three structural provinces of the Precambrian 
Shield lie within Ontario: the largest, the Early Precambrian 
Superior Province (Goodwin 1972), was last affected by 
metamorphism during the Kenoran orogeny 2500 to 2600 
m.y. ago; the Southern Province (Card e t al. 1 972), largely 
comprising Middle Precambrian rocks, underwent final 
recrystallization and folding 1700 m.y. ago; and the Gren 
ville Province, consisting of Middle and Late Precambrian 
rocks, in which the last major metamorphism ended about 
1000 m.y. ago (Hewitt and Freeman 1972; Wynne-Edwards 
1972). Boundaries of the structural provinces and the 
Superior sub-provinces (sketch map! are marked by narrow 
zones of intense tectonism, abrupt changes in structural 
pattern or metamorphic grade, major faults or unconfor 
mities.

The type and distribution of mineral deposits are directly 
related to spatial patterns of rock type, metamorphism and 
structure within the structural provinces or their sub units. 
Typical deposits of volcanic belts in the Superior Province 
include, for example, gold-quartz veins (Madsen Red Lake 
Mine, Kerr Addison Mine) asbestos (Munro Mine) and 
copper-nickel bodies (Shebandowan Mine, Alexo Mine) 
sedimentary iron deposits (Sherman Mine) and copper- 
zinc lead-silver bodies (Geco Mine, Kidd Creek Mine}. In 
contrast, the Middle Precambrian rocks of the Southern 
Province characteristically contain sedimentary accumu 
lations of uranium-thorium (Elliot Lake, Agnew Lake}, 
silver deposits (Silver Islet Mine) or silver-cobalt veins 
(O'Brien Mine) and deposits of nickel copper-platinum 
metals (Great Lakes Nickel Prospect, Strathcona Mine), 
in addition to smaller bodies of copper-lead-zinc (Vermilion 
Mine).

Another group of deposits, bearing columbium, apatite 
and sometimes rare earth elements, uranium-thorium and 
iron, is linked to intrusive bodies (the carbonatites and 
alkalic rock complexes), mostly Middle Precambrian or 
younger in age (Ferguson 1971; Gittensera/. 1967).These 
bodies may lie close to major crustal breaks and are found 
to cut across rocks of all the structural provinces. Two im 
portant fault blocks (sketch map) in Northeastern Ontario 
are the Kapuskasing Horst structure and the Ottawa-Bonne- 
chere Graben. The former is an up-faulted block in which 
highly metamorphosed rocks, originally deep-seated, have 
been raised to surface level. In contrast, the latter is a down 
faulted block. Carbonatites and alkalic rock complexes 
(eg. Cargill and Manitou Island} are associated with both 
rift structures {sketch map). Intrusive bodies of this com 
position in other parts of the Province (Sage 1976} are less 
readily linked to major fractures.

SUPERIOR PROVINCE: The greater part of the Superior 
Structural Province consists of granitic rocks, divided by 
narrow linear belts of metavolcanics or metasediments 
into the sub-provinces (sketch map} each-of which shows 
characteristic internal structure, rock assemblage and tec 
tonic trend (Milne 1977J. The oldest rocks are gneissic 
granitic rocks, nearly 3 billion years old, found in the 
English River Gneiss Belt and the Gods River Belt, whereas 
the oldest dates from the metavolcanics are about 2.75 b.y.

The Superior Province was dominated by volcanic activity 
in its early development. Large volumes of mafic lava 
poured out onto the sea floor from volcanic vents, building 
up shield volcanoes which spread and coalesced to form 
curving island chains (Kallioski 1953; Goodwin 1968). 
Modern examples of island arcs are the Aleutian Islands 
or the Islands of Japan. Lesser amounts of ultramafic and 
andesitic material were also present, and all three were 
very hot, fluid lavas.

In time the composition of lava changed; the later 
rhyolite-andesite lavas were gas-charged and less fluid. They 
tended to erupt explosively as breccia and ash rather than 
to flow. The island arcs were thus capped and flanked by 
explosion breccias while farther off shore the volcanic dust 
settled as ash deposits interlayered with silt or coarser 
sediments. Iron formation was commonly formed on the 
flanks or in troughs between island chains, its composition 
varying with the oxygen content of the water (Gross 1970). 
Often a new phase of mafic flows occurred burying the 
earlier formed rocks and building a new island arc (Hewitt 
and Freeman 1972}.

These cycles of mafic volcanism followed by intervals 
during which felsic breccias and sediments were deposited, 
were repeated across the Superior Province many times in 
the course of millions of years. Copper-zinc-lead-silver 
deposits of the Superior Province are commonly found in 
the felsic parts of the cycles (Hutchinson et al. 1 971) 
whereas gold-silver, nickel-copper and asbestos, deposits 
are related to rocks of ultramafic composition (Pyke 
1975) and nickel-copper deposits are related to mafic in 
trusions. Iron deposits (Goodwin 1973, Gross 1970) 
occur marginal to the felsic breccias in the upper parts 
of these volcanic cycles.

While island arcs were forming, the rocks beneath them 
were intruded by igneous masses and sheet-like bodies of 
various compositions. Then, approximately 2750 to 2550 
m.y. ago, all the rocks were strongly folded and recrystal- 
lized by the Kenoran mountain building and metamorphic 
event (Stockwell 1964). Granitic bodies of all sizes were 
formed extensively, both piercing the volcanic belts as 
small cylindrical intrusions or as broad, invasive batholithic 
masses which have partly engulfed earlier volcanic and 
metasedimentary tracts. Deposits of disseminated copper- 
molybdenum (porphyry-copper bodies} are often found in 
the small intrusions, whereas lithium (Pye 1965), beryllium, 
cesium and molybdenum are associated with pegmatitic 
parts of batholiths. There is potential for uranium deposits 
in the pegmatitic phase of the migmatite contact zones.

Following the Kenoran orogeny the crust became 
stable and, apart from vertical uplift or tilting block move 
ments, has remained so until the present. A long period of 
erosion levelled the terrain which became the surface upon 
which the relatively flat lying Middle Precambrian rocks of 
the Southern Province were deposited.

SOUTHERN PROVINCE: The rocks of the Southern Pro 
vince are dominantly Middle Precambrian in age but also 
include the Late Precambrian Sibley and Osler Groups of 
the Lake Superior Region, Northwestern Ontario. They lie 
on the southern margin of the Superior Province and are 
overlapped from the south by rocks of Paleozoic age (Card 
et al. 1 972). Their outcrop is divided by the shoreline of 
Lake Superior. The main, eastern segment of these rocks 
termed Huronian, was folded forming east-west structures 
during the Penokean Hudsonian orogeny; it arcs northward 
towards Cobalt (sketch map) where flat-lying Huronian 
rocks form the Cobalt embayment.

Deposits of Huronian age (2500-2200 m.y.)(Van Schmus 
1965) are a thick wedge of detrital sedimentary rocks which 
was laid down unconformably upon the eroded Superior 
basement, within a large basin (Collins 1925; Robertson 
1966; Robertson e t at. 1 969; Roscoe 1969). In the Elliot 
Lake-Agnew Lake areas, local sheets of pyritic quartz- 
pebble conglomerate near the base of the sequence (Roscoe 
1969; Robertson 1966, 1976) are important because they 
contain uranium ores, estimated to comprise 70 percent 
of Canada's uranium resources extractable at prices up to 
S60 U.S./lb. UsOg (1976). In 1976, Elliot Lake production 
of uranium comprised 64 percent of Canada's production 
and 13.44 of that of the western world (derived from Min. 
Assoc. Canada 1977 and EMR Report 1977). Thorium 
and yttrium are present with the uranium and can be re 
covered as market conditions allow. Silica and minor 
copper deposits are also found in Huronian strata.

The Huronian rocks were folded and metamorphosed 
several times, the principal activity occurring during the 
Penokean-Hudsonian orogeny which started 2200 m.y. 
and peaked 1750 m.y. ago. About 2150 m.y. ago, there 
was widespread injection of mafic dikes and sills (Nipissing 
diabase}, with which are associated copper-nickel, silver- 
cobalt and trap rock deposits (Thomson, R. 1957; Berry 
1971;Petruk 1971}.

Of particular significance was the emplacement (1700 
m.y.) of the Sudbury Nickel Irruptive which hosts Canada's 
principal nickel-copper deposits (Hawley 1962; Guy-Bray 
1972) and is the chief source of its platinum metals. In 
1975,46 percent of world nickel production came from 
Canada (World Metal Statistics, August 1975) and the bulk 
of this from the Sudbury body. In addition, processing 
yields copper, platinum metals, silver, cobalt, selenium, 
tellurium, iron ore pellets, liquid sulphur dioxide and sul 
phuric acid (Jost 1975).

The nickel irruptive which is sited near the junction of 
the Superior, Southern and Grenville Provinces (Card and 
Hutchinson 1972} is unique in Canadian geology. It is a 
basin-shaped sheet of mafic rock from which project 
narrow radial dikes called offsets (Souch et al. 1 969). 
Nickel-copper-platinum metal ores are found in a discon 
tinuous basal layer of the irruptive (Strathcona, Frood- 
Stobie Mine} and in the offsets (Totten Mine; Hawley 
1962). The body has been interpreted as a sill, a ring dike 
and, recently, as the crater of a meteor (Deitz 1964; Guy- 
Bray 1972} whose impact caused crustal fracturing and the 
upwelling of a nickel-rich magma.
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In Northwestern Ontario iron-rich cherts, carbonate and 
shales (Gunflint and Rove Formations) of Middle Precam 
brian age rest on the eroded Early Precambrian suface 
and are overlain by a Late Precambrian red-bed sequence 
(Sibley Group) which accumulated in a fault-bounded 
trough, the Lake Superior basin, situated south of Lake 
Nipigon. Small occurrences of lead-zinc and uranium are 
found near the erosion plane and lowgrade iron deposits 
are found in the overlying Gunflint Formation (Moorhouse 
1960) near Thunder Bay.

The subsidence of the Lake Superior basin which began 
in Sibley time continued throughout the Late Precambrian. 
Mafic intrusions of several ages cut the older rocks and 
some are associated with mineral deposits. Silver deposits 
(Silver Islet Mine), for example (Gja 1967) are closely 
associated with the Logan diabase sills (1200 m.y.) where 
they cut basal Middle Precambrian rocks; the Great Lakes 
nickel-copper body (Card e t al. 1 972) is contained within 
a younger layered mafic intrusion (990 m.y.).

Great thicknesses of gas-rich flood basalts (Osler Forma 
tion) sometimes with associated copper deposits (Quebec 
Mine) and interlayered with minor sediments, were poured 
out into a basin which slowly formed on the site of modern 
Lake Superior (McGlynn 1970). Locally, explosion vents 
formed and the breccias they contain may be copper-rich 
(Tribag). Crustal fracturing has occurred on all scales near 
the margin of this basin: some fractures are filled with vein 
deposits which bear combinations of lead-zinc, amethyst, 
uranium and barite. Other deposits, containing columbium, 
apatite, verm.culite, rare earths and uranium-thorium, are 
associated with carbonatite-alkalic rock complexes such as 
the Port Coldwell, Killala Lake and Prairie Lake bodies 
which lie on the northern margin of the Lake Superior 
basin and may be linked to deep-seated crustal fractures. 
These three bodies are 1200-1100 m.y. old, and in general 
the age of such rocks is Middle Precambrian or younger 
(Gtttens et al. 1 967). Many alkalic bodies of varying econ 
omic importance (Sage 19761 occur scattered across Ontario, 
and a number are suspected; from circular aeromagnetic 
patterns, to lie beneath the Phanerozoic rocks around 
Hudson Bay (sketch map).

The Late Precambrian ended with mountain building 
(1200-900 m.y. ago) during which both the Superior and 
Southern Provinces were in part overprinted by the struc 
tural patterns and metamorphic grade of the Grenville 
Province (Wynne-Edwards 1972). This has been more 
fully dealt w4th in the map sheets 1976-1 to 1976-7 of the 
Ontario Mineral Potential (1:253,440 or 1 inch to 4 miles) 
series (Springer 1976).

PHANEROZOIC: Approximately 500 million years se 
parated Precambrian rocks from the fossiliferous strata of 
the Phanerozoic which formed in shallow embayments and 
basins on the old land surface between 570 and 1.5 m.y. 
ago. The largest outcrop area of Phanerozoic rocks in 
Northern Ontario occurs in the Hudson Bay Lowlands. 
The part south of the Cape Henrietta Maria Arch (sketch 
map) contains Ontario's youngest bedrock (the Cretaceous) 
which hosts important deposits of lignite, kaolin, silica 
sand and limestones suitable for cement. Older, Devonian, 
rocks bear deposits of pure gypsum. All these may be 
commercially viable in the future.

Phanerozoic strata were once probably more wide 
spread (Hewitt and Freeman 1972). Thin Cretaceous 
sands above the Cargill alkalic complex (Kapuskasing 
sheet; in prep.) have protected an ancient apatite-rich 
soil (Sandvik and Erdosh 1976) which is today available 
as a phosphate source. Other Phanerozoic rocks outcrop 
near Cobalt, where they were laid down in a northwest 
trending fault-bounded trough (the Timiskaming Outlier) 
(Hume 1925), and also on the northern shore of Lake 
Huron where limestones and shales were deposited in the 
Michigan Basin (sketch map). Outside the map-area the 
latter rocks contain oil, gas, salt, gypsum, important 
deposits of limestone (Hewitt and Vos 1972), and clay 
shales (Guillet 1975).

30'

PLEISTOCENE: The bedrock is covered in places by the 
debris left by glaciers or deposited from the swamps, sea 
basins and freshwater lakes that later flooded great parts 
of Ontario. Several important economic commodities date 
from this age, amongst them aggregate (sand and gravel), 
brick clays, marl, silica sand, and peat which is used both as 
a fuel source or for peat moss. There have also been local 
Pleistocene accumulations of magnesia-sands (Nipigon, 
in prep.), gold (Ferguson 1974) and iron (Canadian Charle- 
son Mine, Dreimanis 1958; Ferguson 1974).

In Northwestern Ontario aggregate supplies are presently 
being assessed (Sado 1976) while peat is being examined 
for agricultural purposes (Robertson 1976). Peat might 
also become an important local source of fuel (EMR 1977) 
for power generation.
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Ir . . . . . . . . . . . . . . . . . .Iridium
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ONTARIO MINERAL POTENTIAL 
1:250.000 series

EXPLANATORY NOTES: This map series is designed for 
use by those with little or no specialized knowledge of geo 
logy or of the mineral industries. It presents an evaluation 
of mineral potential on a Province-wide basis and provide* 
an input to resource planning, transportation and utility 
corridor planning, and a basis for identifying and resolving 
possible conflicts in land use. For this purpose, mineral pot 
ential has been taken to mean mineral exploration pot 
ential. Production potential is a related parameter but the 
exploration stage comes first and many areas are explored 
without coming to production or are explored many times 
before significant discoveries are made or deposits brought 
into production.

An earlier series of maps at scale 1 inch to 16 miles or 
1:1,013.700 (P.1096 to P.1100 inclusive) which rated the 
Province at High, Medium, and Least Mineral Potential 
served as input to the Strategic Land-Use Plan of the 
Ontario Ministry of Natural Resources. However, for more 
detailed planning at regional, district and county level, 
larger scale maps were clearly required. For very detailed 
planning (township size or less), the user is advised to ob 
tain the appropriate geological publications or to consult 
officers of the Geological Branch or Resident and Regional 
Geologists (see list below).

880oo' 
5000

86000' 
500QO'

It is recommended that no zoning or other forms of land 
use planning be undertaken without full consultation with 
appropriate Ontario Division of Mines personnel or with 
Regional and Resident Geologists, since the maps are sub 
ject to constant revision in the light of current knowledge 
and concepts,

METHOD: The assessment of mineral potential is based on: 
the geology of known mineralized areas; the geology of the 
area under consideration; the results of previous exploration 
and mining activity, and current concepts concerning the 
origin of mineral deposits. Mineral economics and extract 
ive technology are also considered. This involves assembly 
of all available public data on file in the Ministry, and the 
assistance and co-operation of many individuals, partic 
ularly the Regional and Resident Geologists. It is important 
to realize that mineral potential evaluation will change in 
light of: 1) changes m economic conditions and technology; 
2) new knowledge in areas not recently mapped or in areas 
not currently active and 3) changes in the concepts guiding 
exploration. Further editions of these maps will be pub 
lished when warranted, however, the current validity of this 
edition should be checked with the Mineral Deposits Sec 
tion, Geological Branch, Division of Mines, or with geo 
logists at Regional and Resident Geologists' offices.

MINERAL POTENTIAL RATINGS: A 7-fold system has 
been developed (see belowl. This has been modified from a 
6-fold rating scheme described by Robertson (1975). How 
ever, the principles underlying the scheme and a simple 
relationship with the 3-fold scheme of the 16-mile series 
have been retained.

By comparative assessment from one environment to 
another it is possible to rank environments in terms of 
potential, even when this involves comparing and equating 
settings very different in age or lithology. Numbers have 
been used to identify the ratings, but the ratings are qual 
itative rather than quantitative.

RATING SCHEME

1,2 High Mineral Potential
These areas contain geological environments demon- 

strably favourable for mineralization. This relationship is 
either observed from known deposits, or deduced from 
current metallogenetic concepts, The scale of categories 1-2 
reflects decreasing favourability of environments gauged by 
comparing expectation against known performance for any 
chosen geological setting.

3,4 Medium Mineral Potential
These are areas where the environment is favourable, but 

geological comparisons are broader. The scale, 3-4 encom 
passes several variable measures of relative favourability. It 
takes into account factors such as decreasing favourability 
of environment, when measured against performance, the 
current dormancy of interest in some commodities, and 
decreasing certainty of geological parameters.

Least Mineral Potential
Areas of least mineral potential encompass lithologies or 

terranes which are only rarely associated with mineral dep 
osits.

Unknown Mineral Potential
These are areas, where geological data are lacking be 

cause the maps are outdated or the bedrock is thickly drift 
covered. Their potential should not be underrated.

The potential of Phanerozoic rocks of the Province has 
not been fully assessed at this stage and therefore only large 
areas of obvious importance such as the Cretaceous rocks of 
the Moose River basin, have been rated in the present
study,

In addition to the assessment of bedrock potential, areas 
of significant surficial deposits, sand, gravel, peat, marl, 
clay etc. are shown on the map. As their economic features 
are often not well established, they have been excluded in 
assessing the regional mineral potential, although they may 
locally be of great importance.

Oil and gas potential in post-Precambrian rocks has also 
been excluded as these are not the responsibility of the 
Geological Branch.

MINERAL DEPOSITS: Known mineral deposits have been 
shown and designated producer, or past producer or major or 
minor occurrence, and the principal commodity shown by a 
symbol, Where areas have significant potential for a commo 
dity or commodities, this has been lettered on the map face. 
Other commodities may occur either independently or in 
association with the type names. For the names or owners of 
deposits the user is referred to the Mineral Map of Ontario or 
to the Geoscience Data Files, files maintained in Toronto by 
the Geological Branch. Selected deposits typical of the 
mineralization types or of particular scientific or economic 
interest are keyed to location by number.

ONTARIO'S MINERAL INDUSTRY

Mineral production is a vital component of Ontario's 
economy, directly contributing S2.6 billion to the Gross 
Provincial Product and indirectly considerably more. The 
province ranks as Canada's foremost producer {Min. Assoc. 
of Canada, 1977 "Mining in Canada") of nickel, zinc, gold, 
silver, cobalt, cadmium, uranium and tin, cement, and sand 
and gravel. In 1976, it was the sole province to produce 
platinum group metals, magnesium, calcium and yttrium. 
In all, over 20 mineral commoditiesare produced in Ontario.

The overall mineral value for 1976 was S2.6 billion (even 
excluding the value of uranium) (Min. Assoc. of Canada 
1977) which accounts for 16.9 percent of Canada's total. If 
oils and combustibles are discounted, the percentage figures 
are even more impressive: Ontario was responsible for 
35.55 percent of the national mineral output in 1975 
(Ontario Ministry of Natural Resources), the foremost 
commodities ranking (1976) in the following order of 
dollar value: nickel, copper, zinc, iron, cement, sand and 
gravel, uranium, gold and silver.

In order to maintain this sector of the economy vital, 
constant effort towards improvement in both scientific 
and technological fields is required. Industry is naturally 
concerned with specific goals, thus it falls to government 
bodies, namely the Geological Branch of the Ontario 
Ministry of Natural Resources, to provide the wider view. 
Towards this end the Mineral Deposits Section of the 
Geological Branch (J.A. Robertson 1975, 1976) is con 
stantly striving; recent work, has included metal distribu 
tion maps for uranium, iron, nickel, molybdenum, copper- 
lead-zinc, silver, and gold, resource analyses for zinc-copper 
and uranium, and studies of the regional setting of nickel 
and iron deposits.

The two mineral potential map series (1:1,013,760 or 
1 inch to 16 miles, Robertson, Vos and Springer, 1976, 
and a pilot series, scale 1:253,440 or 1 inch to 4 miles. 
Springer 1976) are an initial attempt to express geological 
concepts of mineral distribution in simple, graphic form as 
a tool for non-specialists.

ONTARIO GEOLOGY: The bedrock of Ontario consists of 
rocks formed during two major geological ages. The Cana 
dian Shield composed of very ancient Precambrian rocks, 
occupies more than two-thirds of the surface area. After an 
erosion interval that lasted about 500 million years, younger, 
fossiliferous Paleozoic and Mesozoic (Phanerozoic) strata 
were deposited from shallow seas in basins within or at 
margins of the Shield. During the erosional interval the 
Precambrian rocks were strongly eroded and peneplaned. 
Paleozoic strata probably once formed a continuous cover 
of sedimentary rocks between the Hudson Bay and the St. 
Lawrence Lowlands (sketch map) but continual erosion 
for the past 345 million years has largely removed this 
younger layer and levelled the Shield (Hewitt and Freeman 
1972).

The bedrock itself is covered in places by various uncon 
solidated deposits formed from about 1 million years ago 
(in the Pleistocene) to the present day. During the glacial 
episode several continental ice sheets covered Ontario, 
eroding the surface and leaving a glacial debris of sand and 
gravel. Broad tracts of freshwater clays were laid down in 
meltwater lakes dammed near the ice sheet margins, and 
marine clays were laid down in a large tract of Northern 
Ontario flooded by the sea. On the Shield, glacial scouring 
created poorly drained areas where thick beds of peat have 
accumulated.

PRECAMBRIAN ROCKS: The oldest rocks of the province 
are contained in the Canadian Shield which has formed a 
stable mass since the beginning of Cambrian time, about 
570 million years ago. The Precambrian rocks comprising 
the Shield fall into three broad groups according to age: 
the oldest recognizable rocks were formed in Early Pre 
cambrian time which began more than 3 billion years ago 
and ended 2,600 million years ago; younger rocks formed 
during the Middle Precambrian which lasted a thousand 
million years (from 2600 m.y. to 1600 m.y. ago) and 
still young61" rocks formed during the Late Precambrian 
which lasted from 1600 m.y. to the start of the Cambrian 
period at 570 m.y.

Although the Shield has been stable in later time, it 
was affected in the past by several periods of mountain 
building, by large scale crustal movements, and by meta 
morphic events which have caused thorough mineral re 
crystallization. As a result, large areas of the Shield have 
been identified (Wilson, M.E. 1939; Gill, J.E. 1949) today 
called structural provinces or sub-provinces (marginal 
sketch map). They are distinguished by their differing 
structural trends and the characteristic ages of mountain 
building (Stockwell 1964), but may also show unique 
rock assemblages and differing degrees of metamorphism.

Parts of three structural provinces of the Precambrian 
Shield lie within Ontario: the largest, the Early Precambrian 
Superior Province (Goodwin 1972), was last affected by 
metamorphism during the Kenoran orogeny 2500 to 2600 
m.y. ago; the Southern Province (Card et a!. 1 972), largely 
comprising Middle Precambrian rocks, underwent final 
recrystallization and folding 1700 m.y. ago; and the Gren 
ville Province, consisting of Middle and Late Precambrian 
rocks, in which the last major metamorphism ended about 
1000 m.y. ago (Hewitt and Freeman 1972; Wynne-Edwards 
1972). Boundaries of the structural provinces and the 
Superior sub-provinces (sketch map) are marked by narrow 
zones of intense tectonism, abrupt changes in structural 
pattern or metamorphic grade, major faults or unconfor 
mities.

The type and distribution of mineral deposits are directly 
related to spatial patterns of rock type, metamorphism and 
structure within the structural provinces or their sub units. 
Typical deposits of volcanic belts in the Superior Province 
include, for example, gold-quartz veins (Madsen Red Lake 
Mine, Kerr Addison Mine) asbestos (Munro Mine) and 
copper-nickel bodies (Shebandowan Mine, Alexo Mine) 
sedimentary iron deposits (Sherman Mine) and copper- 
zinc-lead-silver bodies (Geco Mine, Kidd Creek Mine). In 
contrast, the Middle Precambrian rocks of the Southern 
Province characteristically contain sedimentary accumu 
lations of uranium-thorium (Elliot Lake, Agnew Lakel, 
silver deposits (Silver Islet Mine) or silver-cobalt veins 
(O'Brien Mine) and deposits of nickel-copper-platinum 
metals (Great Lakes Nickel Prospect, Strathcona Mine), 
in addition to smaller bodies of copper-lead-zinc (Vermilion 
Mine).

Another group of deposits, bearing columbium, apatite 
and sometimes rare earth elements, uranium-thorium and 
iron, is linked to intrusive bodies (the carbonatites and 
alkalic rock complexes), mostly Middle Precambrian or 
younger in age (Ferguson 1971; Gittensera/. 1967). These 
bodies may lie close to major crustal breaks and are found 
to cut across rocks of all the structural provinces. Two im 
portant fault blocks (sketch map) in Northeastern Ontario 
are the Kapuskasing Horst structure and the Ottawa-Bonne- 
chere Graben. The former is an up-faulted block in which 
highly metamorphosed rocks, originally deep-seated, have 
been raised to surface level. In contrast, the latter is a down 
faulted block. Carbonatites and alkalic rock complexes 
(eg. Cargill and Manitou Island) are associated with both 
rift structures (sketch map). Intrusive bodies of this com 
position in other parts of the Province (Sage 1976) are less 
readily linked to major fractures.

SUPERIOR PROVINCE: The greater part of the Superior 
Structural Province consists of granitic rocks, divided by 
narrow linear belts of metavolcanics or metasediments 
into the sub-provinces (sketch map) each-of which shows 
characteristic internal structure, rock assemblage and tec 
tonic trend (Milne 1977). The oldest rocks are gneissic 
granitic rocks, nearly 3 billion years old, found in the 
English River Gneiss Belt and the Gods River Belt, whereas 
the oldest dates from the metavolcanics are about 2.75 b.y.

The Superior Province was dominated by volcanic activity 
in its early development. Large volumes of mafic lava 
poured out onto the sea floor from volcanic vents, building 
up shield volcanoes which spread and coalesced to form 
curving island chains (Kallioski 1953; Goodwin 1968). 
Modern examples of island arcs are the Aleutian Islands 
or the Islands of Japan. Lesser amounts of ultramafic and 
andesitic material were also present, and all three were 
very hot, fluid lavas.

In time the composition of lava changed; the later 
rhyolite-andesite lavas were gas-charged and less fluid. They 
tended to erupt explosively as breccia and ash rather than 
to flow. The island arcs were thus capped and flanked by 
explosion breccias while farther off shore the volcanic dust 
settled as ash deposits interlayered with silt or coarser 
sediments. Iron formation was commonly formed on the 
flanks or in troughs between island chains, its composition 
varying with the oxygen content of the water (Gross 1970). 
Often a new phase of mafic flows occurred burying the 
earlier formed rocks and building a new island arc (Hewitt 
and Freeman 1972).

These cycles of mafic volcanism followed by intervals 
during which felsic breccias and sediments were deposited, 
were repeated across the Superior Province many times in 
the course of millions of years. Copper-zinc-lead-silver 
deposits of the Superior Province are commonly found in 
the felsic parts of the cycles (Hutchinson er a/. 1971) 
whereas gold-silver, nickel-copper and asbestos deposits 
are related to rocks of ultramafic composition (Pyke 
1975) and nickel-copper deposits are related to mafic in 
trusions. Iron deposits (Goodwin 1973, Gross 1970) 
occur marginal to the felsic breccias in the upper parts 
of these volcanic cycles.

While island arcs were forming, the rocks beneath them 
were intruded by igneous masses and sheet-like bodies of 
various compositions. Then, approximately 2750 to 2550 
m.y. ago, all the rocks were strongly folded and recrystal- 
lized by the Kenoran mountain building and metamorphic 
event (Stockwell 1964). Granitic bodies of all sizes were 
formed extensively, both piercing the volcanic belts as 
small cylindrical intrusions or as broad, invasive batholithic 
masses which have partly engulfed earlier volcanic and 
metasedimentary tracts. Deposits of disseminated copper 
molybdenum (porphyry-copper bodies) are often found in 
the small intrusions, whereas lithium (Pye 1965), beryllium, 
cesium and molybdenum are associated with pegmatitic 
parts of batholiths. There is potential for uranium deposits 
in the pegmatitic phase of the migmatite contact zones.

Following the Kenoran orogeny the crust became 
stable and, apart from vertical uplift or tilting block move 
ments, has remained so until the present. A long period of 
erosion levelled the terrain which became the surface upon 
which the relatively flat lying Middle Precambrian rocks of 
the Southern Province were deposited.

SOUTHERN PROVINCE: The rocks of the Southern Pro 
vince are dominantly Middle Precambrian in age but also 
include the Late Precambrian Sibley and Osler Groups of 
the Lake Superior Region, Northwestern Ontario. They lie 
on the southern margin of the Superior Province and are 
overlapped from the south by rocks of Paleozoic age (Card 
et a/. 1 972). Their outcrop is divided by the shoreline of 
Lake Superior. The main, eastern segment of these rocks 
termed Huronian, was folded forming east-west structures 
during the Penokean-Hudsonian orogeny; it arcs northward 
towards Cobalt (sketch map) where flat-lying Huronian 
rocks form the Cobalt embayment.

Deposits of Huronian age (2500-2200 m.y.((Van Schmus 
1965) are a thick wedge of detrital sedimentary rocks which 
was laid down unconformably upon the eroded Superior 
basement, within a large basin (Collins 1925; Robertson 
1966; Robertson et af, 1 969; Roscoe 1969). In the Elliot 
Lake-Agnew Lake areas, local sheets of pyritic quartz- 
pebble conglomerate near the base of the sequence (Roscoe 
1969; Robertson 1966, 1976) are important because they 
contain uranium ores, estimated to comprise 70 percent 
of Canada's uranium resources extractable at prices up to 
S60 U.S./lb. UaOg (1976). In 1976, Elliot Lake production 
of uranium comprised 64 percent of Canada's production 
and 13.44 of that of the western world (derived from Min. 
Assoc. Canada 1977 and EMR Report 1977). Thorium 
and yttrium are present with the uranium and can be re 
covered as market conditions allow. Silica and minor 
copper deposits are also found in Huronian strata.

The Huronian rocks were folded and metamorphosed 
several times, the principal activity occurring during the 
Penokean-Hudsonian orogeny which started 2200 m.y. 
and peaked 1750 m.y. ago. About 2150 m.y. ago, there 
was widespread injection of mafic dikes and sills (Nipissing 
diabase), with which are associated copper-nickel, silver- 
cobalt and trap rock deposits (Thomson, R. 1957; Berry 
1971;Petruk 1971).

Of particular significance was the emplacement (1700 
m.y.) of the Sudbury Nickel Irruptive which hosts Canada's 
principal nickel-copper deposits (Hawley 1962; Guy-Bray 
1972) and is the chief source of its platinum metals. In 
1975,46 percent of world nickel production came from 
Canada (World Metal Statistics, August 1975) and the bulk 
of this from the Sudbury body. In addition, processing 
yields copper, platinum metals, silver, cobalt, selenium, 
tellurium, iron ore pellets, liquid sulphur dioxide and sul 
phuric acid (Jost 1975).

The nickel irruptive which is sited near the junction of 
the Superior, Southern and Grenville Provinces (Card and 
Hutchinson 1972) is unique in Canadian geology. It is a 
basin-shaped sheet of mafic rock from which project 
narrow radial dikes called offsets (Souch et al. 1 969). 
Nickel-copper-platinum metal ores are found in a discon 
tinuous basal layer of the irruptive (Strathcona, Frood- 
Stobie Mine) and in the offsets (Totten Mine; Hawley 
1962). The body has been interpreted as a sill, a ring dike 
and, recently, as the crater of a meteor (Deitz 1964; Guy- 
Bray 1972) whose impact caused crustal fracturing and the 
upwelling of a nickel-rich magma.
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In Northwestern Ontario iron-rich cherts, carbonate and 
shales (Gunflint and Rove Formations! of Middle Precam 
brian age rest on the eroded Early Precambrian suface 
and are overlain by a Late Precambrian red-bed sequence 
(Sibley Group) which accumulated in a fault-bounded 
trough, the Lake Superior basin, situated south of Lake 
Nipigon. Small occurrences of lead-zinc and uranium are 
found near the erosion plane and lowgrade iron deposits 
are found in the overlying Gunflint Formation {Moorhouse 
1960) near Thunder Bay.

The subsidence of the Lake Superior basin which began 
in Sibley time continued throughout the Late Precambrian. 
Mafic intrusions of several ages cut the older rocks and 
some are associated with mineral deposits. Silver deposits 
(Silver Islet Mine), for example (Oja 1967) are closely 
associated with the Logan diabase sills (1200 m.y.) where 
they cut basal Middle Precambrian rocks; the Great Lakes 
nickel-copper body (Card et a!. 1 972) is contained within 
a younger layered mafic intrusion (990 m.y,).

Great thicknesses of gas-rich flood basalts (Osler Forma 
tion) sometimes with associated copper deposits (Quebec 
Mine) and interlayered with minor sediments, were poured 
out into a basin which slowly formed on the site of modern 
Lake Superior (McGlynn 1970). Locally, explosion vents 
formed and the breccias they contain may be copper-rich 
(Tribag). Crustal fracturing has occurred on all scales near 
the margin of this basin: some fractures are filled with vein 
deposits which bear combinations of lead zinc, amethyst, 
uranium and barite. Other deposits, containing columbium, 
apatite, vermiculite, rare earths and uranium-thorium, are 
associated with carbonatite-alkalic rock complexes such as 
the Port Coldwell, Killala Lake and Prairie Lake bodies 
which lie on the northern margin of the Lake Superior 
basin and may be linked to deep seated crustal fractures. 
These three bodies are 1200-1100 m.y. old, and in general 
the age of such rocks is Middle Precambrian or younger 
(Gittens et al. 1 967). Many alkalic bodies of varying econ 
omic importance (Sage 1976) occur scattered across Ontario, 
and a number are suspected; from circular aeromagnetic 
patterns, to lie beneath the Phanerozoic rocks around 
Hudson Bay (sketch map).

The Late Precambrian ended with mountain building 
(1200-900 m.y. ago) during which both the Superior and 
Southern Provinces were in part overprinted by the struc 
tural patterns and metamorphic grade of the Grenville 
Province (Wynne-Edwards 1972). This has been more 
fully dealt vwth in the map sheets 1976-1 to 1976-7 of the 
Ontario Mineral Potential (1:253,440 or 1 inch to 4 miles) 
series (Springer 1976).

PHANEROZOIC: Approximately 500 million years se 
parated Precambrian rocks from the fossiliferous strata of 
the Phanerozoic which formed in shallow embayments and 
basins on the old land surface between 570 and 1.5 m.y. 
ago. The largest outcrop area of Phanerozoic rocks in 
Northern Ontario occurs in the Hudson Bay Lowlands. 
The part south of the Cape Henrietta Maria Arch {sketch 
map) contains Ontario's youngest bedrock (the Cretaceous) 
which hosts important deposits of lignite, kaolin, silica 
sand and limestones suitable for cement. Older, Devonian, 
rocks bear deposits of pure gypsum. All these may be 
commercially viable in the future.

Phanerozoic strata were once probably more wide 
spread (Hewitt and Freeman 1972). Thin Cretaceous 
sands above the Cargill alkalic complex {Kapuskasing 
sheet; in prep.) have protected an ancient apatite-rich 
soil (Sandvik and Erdosh 1976) which is today available 
as a phosphate source. Other Phanerozoic rocks outcrop 
near Cobalt, where they were laid down in a northwest- 
trending fault-bounded trough (the Timiskaming Outlier) 
(Hume 1925), and also on the northern shore of Lake 
Huron where limestones and shales were deposited in the 
Michigan Basin (sketch map). Outside the map-area the 
latter rocks contain oil, gas, salt, gypsum, important 
deposits of limestone (Hewitt and Vos 1972), and clay 
shales (Guillet 1975).

PLEISTOCENE: The bedrock is covered in places by the 
debris left by glaciers or deposited from the swamps, sea 
basins and freshwater lakes that later flooded great parts 
of Ontario. Several important economic commodities date 
from this age, amongst them aggregate (sand and gravel), 
brick clays, marl, silica sand, and peat which is used both as 
a fuel source or for peat moss. There have also been local 
Pleistocene accumulations of magnesia-sands (Nipigon, 
in prep.), gold (Ferguson 1974) and iron {Canadian Charle 
son Mine, Dreimanis 1958; Ferguson 1974).

In Northwestern Ontario aggregate supplies are presently 
being assessed (Sado 1976) while peat is being examined 
for agricultural purposes {Robertson 1976). Peat might 
also become an important local source of fuel (EMR 1977) 
for power generation.
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METAL AND MINERAL REFERENCES

Ag . . . . . . . . . . . , . . . . . .Silver
amy . . . . . . . . . . . . . . Amethyst
ap. . . . . . . . .,. . . . . . . . .Apatite
Au . . . . . . . . . . . , . . . . . . Gold
ba. . . . . . . . . . . . , . . . . . .Barite
Be . . . . . . . . . . . . . . . Beryllium
Cb . , . . . . . . . . . . . .Columbium
Cs. . . . . . . . . . . . . . . . . .Cesium
Cu . . . . . . . . . . . , . . . . .Copper
Fe . . . . . . . . . . . , . , . . . . , Iron
gf . . . . . . . . . . . . . . . . .Graphite

fi . . . . . . . . . . . . . . . . . Fluorite
Li. . . . . . . . . . , . , . -. , . Lithium
Mo . . . . . . . . . . . . .Molybdenum
Ni. . . . . . . . . . . . . . . . . . Nickel
Pb . . . . . . . . .. . . .. . . .. Lead
Pt. . . . . . . . . . . . . . . . .Platinum
Th . . . . . . . . . . . . . . . .Thorium
U . . . . . . . . . . . . . . . . .Uranium
V . . . . . . . . . . . . . . . .Vanadium
W . . . . . . . . . . . . . . . . Tungsten
Zn . . . . . . . . . . . . . . . . . . .Zinc

	SELECTED LIST OF MINERAL DEPOSITS
	•l 

No. Type Locality Commodity

1. Stewart Creek Property . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V
2. Jacobus Mining Corp. Ltd. . . . . . . . . . . . . . . . . . . . . . . . . . Cu, Ni
3. Chemalloy Minerals Ltd.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mo
4. Rickaby Mines Ltd. . . . . . . . . . . . . . . . . . . . . . . . . Cu, Zn, Ag, Au
5. Beardmore (Northern Empire) Mine . . . . , . . . . . . . . . . . . . . AU, Ag
6. Quebec Sturgeon River Mines . . . . . . . . . . . . . . . . . . . . . . .Au,Ag
7. Almos Mines Ltd. (Magnet Consolidated Mines} . . . . . . . . . . .Au, Ag
8. Algoma Steel (Barton Island Occurrence). . . . . . . . . . . . . . . . . . . Fe
9. Lakeshore Mines Ltd. (MacLeod-Cockshutt). . . . . . . . . . . . . -Au, Ag

10. Thorsteinson, Dave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .amy
11. New Insco Mines (Prairie Lake Prospect) . . , . . . . . . . . . . . . . .U, Cb
12. Maria Mining Corp. Ltd. {Baseline Prospect) . . . . . . . . . . . Cu, Ni, Au

Miles ? l 12 M iles

Metres 5000 10 Kilometres

NTS Reference: 42E
ODM-GSC Aeromagnetic Maps: 2133G, 2134G, 2135G, 2136G, 2140G, 2141G,
2142G, 2143G, 2148G, 2149G, 2150G, 2151G, 2158G, 2159G. 2160G. 2161G

ODM Geological Compilation Maps: 2102, 2202, 2220, 2232

©OMNR-OGS 1978

Parts of this publication may be quoted if credit is given and the material is properly 
referenced.
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86^0' SOURCES OF INFORMATION

Map base from Maps 2102, 2202, 2220 and 2232, scale 1 inch to 4 miles Geological 
Compilation Sheets Tashota-Geraldton, Caramat-Pagwa, Nipigon-Schreiber, and Mani 
tou wadge-Wawa, respectively.

Geology compiled from published and unpublished maps and reports of the Division of 
Mines, Ontario Ministry of Natural Resources, and the Geological Survey of Canada; 
unpublished data on file with the Division of Mines or with Regional and Resident 
Geologists; interpretation of aeromagnetic maps, radiometric maps, and other sources.

Surficial deposits compiled from: 
Zoltai, S.C.

1966: Surficial Geology, Thunder Bay; Ontario Department of Lands and Forests, 
Map S265, scale 1 inch to 8 miles.

Fuller listings of data sources and the working assumptions used in compiling these maps 
are on file with the Mineral Deposits Section, Ontario Geological Survey, Queen's Park, 
Toronto.

Project Supervisor: Janet Springer Drafting: Jan Michalik 
Research Assistants: Tanya Abolins, Mehdi Kani, Keith Wade, Christene MacDonald 
Publications Artists: Raimonds Balgalvis, Byong Chun Kim

Compilation 1977,1978.

Further information on the geology and mining regulations may be obtained from the 
Ontario Geological Survey, Queen's Park, Toronto and from Regional and Resident 
Geologists.
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North Central Region:

Northern Region: 

Northeastern Region: 

Algonquin Region: 

Eastern Region: 
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Southwestern Region:

Resident Geologists' Offices 

Red Lake:

Sioux Lookout: 

Kirkland Lake: 
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Address

808 Robertson St., 
Kenora, P9N 3X7

435 James St. S.,
Box 5000,
Thunder Bay, P7B 3d

60 Wilson Ave., 
Timmins, P4N 3W2

875 Queen St. E..
Sault Ste. Marie, P6A 2B3

Box 9000, 
Huntsville, POA 1KO

South Boundary Road, 
Kemptville, KOG UQ

10670 Yonge St. 
Richmond Hill, L4C 3C9

1106 Dearness Drive, 
London, N6E 1 N9

Ontario Govt. Bldg.,
Box 860,
Red Lake, POV 2MO

Box 1089,
Sioux Lookout, POV 2TO

4 Government Rd. E., 
Kirkland Lake, P2N 1A2

1112 The Kingsway, 
Sudbury, P3B 2E5

Telephone 

(807) 468-3111

(807) 475-1331

(705) 267-1401 

(705) 942-1414 

(705) 789-9611 

{613) 258-3413 

{416)884-9203 

(519) 681-5350

(807) 727 2252

(807)737-1291 

(705) 567-5242 

(705) 566-2580

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

Issued 1978

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:

Springer, Janet

1978: Ontario Mineral Potential, Longlac Sheet, Districts of Thunder Bay and Coch 
rane; Ontario Geological Survey Prelim. Map P.1527, Mineral Deposits Ser., 
Scale 1:250,000. Compilation 1977, 1978.
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