
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 
INFORMATION ON PLEASE CONTACT: BY TELEPHONE: BY E-MAIL: 

The Reproduction of 
Content 

MNDM Publication 
Services 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

The Purchase of 
MNDM Publications 

MNDM Publication 
Sales 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

Crown Copyright Queen’s Printer Local: (416) 326-2678 
Toll Free: 1-800-668-9938 

(inside Canada,  
United States) 

Copyright@gov.on.ca

 

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


LES CONDITIONS CI-DESSOUS RÉGISSENT L'UTILISATION DU PRÉSENT DOCUMENT.  
 

Votre utilisation de ce document de la Commission géologique de l'Ontario (le « contenu ») 
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En 

téléchargeant ce contenu, vous (l'« utilisateur ») signifiez que vous avez accepté d'être lié 
par les présentes conditions d'utilisation. 

 
Contenu : Ce contenu est offert en l'état comme service public par le ministère du Développement du Nord 
et des Mines (MDNM) de la province de l'Ontario. Les recommandations et les opinions exprimées dans le 
contenu sont celles de l'auteur ou des auteurs et ne doivent pas être interprétées comme des énoncés 
officiels de politique gouvernementale. Vous êtes entièrement responsable de l'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 particulière. Les utilisateurs sont tenus de vérifier l'exactitude et l'applicabilité de tout 
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement à la mise à 
jour, à l'exactitude, à l'intégralité ou à la fiabilité du contenu. Le MDNM ne peut être tenu responsable de tout 
dommage, quelle qu'en soit la cause, résultant directement ou indirectement de l'utilisation du contenu. Le 
MDNM n'assume aucune responsabilité légale 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 être offerts en français. Le MDNM se 
dégage de toute responsabilité quant à la sûreté, à l'exactitude ou à la disponibilité des sites Web ainsi reliés 
ou à l'information qu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de 
leur contenu incombe à la personne ou à l'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 à chacun de ces sites. Tout commentaire ou toute 
question concernant l'un de ces sites doivent être 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 à l'Imprimeur de la Reine pour 
l'Ontario. 
Nous recommandons de faire paraître ainsi toute référence au contenu : nom de famille de l'auteur, initiales, 
année de publication, titre du document, Commission géologique de l'Ontario, série et numéro de 
publication, nombre de pages. 
 
Utilisation et reproduction du contenu : Le contenu ne peut être utilisé et reproduit qu'en conformité avec 
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu à des fins non 
commerciales est autorisé, à 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 à 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 à 
des fins commerciales, la reproduction de copies multiples du contenu à des fins commerciales ou non, 
l'utilisation du contenu dans des publications commerciales et la création de produits à valeur ajoutée à l'aide 
du contenu. 
 
Renseignements :   

POUR PLUS DE 
RENSEIGNEMENTS SUR VEUILLEZ VOUS 

ADRESSER À : 
PAR TÉLÉPHONE : PAR COURRIEL :  

la reproduction du 
contenu 

Services de 
publication du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

l'achat des 
publications du MDNM 

Vente de publications 
du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

les droits d'auteurs de 
la Couronne 

Imprimeur de la 
Reine 

Local : 416 326-2678 
Numéro sans frais : 1 800 668-9938 

(au Canada et aux  
États-Unis) 

Copyright@gov.on.ca

 

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


MARGINAL NOTES

Location and Access: The north boundary of Otto Township is at the southern edge 
of Swastika, a community about four miles southwest of Kirkland Lake. Excellent 
access is provided in the map-area by Highways 11 and 112; lot, concession, and 
logging roads; the Blanche River and Round Lake; and the Ontario Northland Railway.

The Trans-Canada natural gas pipeline and its branch to Jones and Laughlin 
Mining Company 1 s "Adams" Iron mine traverse the map-area, and the branch to 
Kirkland Lake crosses the northwest corner of the map-area. Power is supplied by 
electric transmission lines, a main line of which crosses the northwestern part of 
Otto Township.
Mineral Exploration: Gold was discovered on the northwest shore of Otto Lake in 
1906, and the property of Crescent Kirkland Gold Mines Limited (now owned by 
Gateford Mines Limited) produced during 1911, 1913, 1941, and 1942. The total 
value of production from this and a nearby property in Teck Township owned by the 
same company was 31,001,920. In Otto Township the underground workings consist of 
a three-compartment vertical shaft 671.5 feet deep, and lateral development on 
six levels. From 1943 to 1945 the property was diamond drilled extensively from 
surface, and further development work was done from 1945 to 1949, when the mine 
was closed down.

In 1935, drilling was done and a 105-foot shaft was sunk on claims of 
Cheltonia-Swastika Mines Ltd. in con. V near the west boundary of Otto Township. 
The work included 60 feet of lateral development on the 100-foot level, and was 
done by Selected International Mines Ltd. Other shafts and drillholes and 
numerous pits exist in the interbedded flows and tuffs adjacent to the syenitic 
stock.

The stock itself has received little attention from prospectors, and the 
map-area as a whole has undergone very little recent exploration. 
General Geology: The map-area is in the "Abitibi" belt of Precambrian volcanic, 
sedimentary, and intrusive rocks that extend from southwest of Timmins, east to 
Chibougamau } Quebec.

The most prominent geological formation in the map-area, however, is an 
unusual alkalic igneous stock, a roughly circular complex about five miles in 
diameter. The stock consists mainly of pink syenite, cut by mafic syenite and 
lamprophyre, but in places near its contact contains bands of mafic gneiss, with 
gneissosity roughly parallel to the boundary of the stock. The stock also contains 
mafic segregations and inclusions of high metamorphic grade.

Until recently, the youngest felsic intrusive rocks in the Kirkland Lake area 
were thought to be Algoman in age, such as the Round Lake batholith of granite and 
granitic gneiss (2,390   80 million years, Rb-Sr whole rock; Purdy and York 1968), 
which extends into the southern part of the map-area. The Otto stock was thought 
to be an offshoot of the batholith. However, the petrology of the Otto stock is 
markedly different from that of the Round Lake batholith, and the Otto stock is 
much younger (1,730 i 50 million years, Rb-Sr whole rock; Purdy and York 1968). 
The age of the Qtto Township alkalic igneous stock, therefore, is t,he youngest 
recorded in the Kirkland Lake area, except for Upper Jurassic kimberlite (151 i 
8 million years, K-Ar; Wanless et al. 1968, p.105) discovered in 1967 nine miles 
northeast of the Otto stock, in the Upper Canada gold mine. Other rocks of the 
age range of the Otto stock are the Sudbury norite-micropegmatite (1,704 i 19 
million years, Rb-Sr; Fairbairn et al. 1967), some carbonatite intrusions in 
northeastern Ontario (Gittins et al. 1967), and the kimberlite of the Premier 
diamond mine in South Africa (1,750 million years, galena method, as mentioned 
by Dawson 1968).

Surrounding the Otto stock are Keewatin- and Timiskaming-type rocks typical 
of the Kirkland Lake area, ranging in age upward from 2,343 to 2,368 i 48 million 
years (Rb-Sr whole rock; Fairbairn et al., 1966). They consist of flow and 
fragmental basalt, andesite, dacite, trachyte, and rhyolite; as well as 
conglomerate, greywacke, and slate. The rhyolitic rocks contain numerous lenses 
of magnetite and sulphides.

Haileyburian-type mafic and ultramafic sills, stocks, and dikes occur in 
(and probably are genetically related to) the Keewatin-type rocks.

Most diabase dikes strike generally north, as does the Matachewan swarm, but 
some might be Nipissing or Keweenawan in age. Examples of possible Nipissing or 
Keweenawan diabases are those cutting the Otto stock between the road and the 
north shore of Round Lake.

Structural Geology: The most prominent structural feature is the circular Otto 
stock.Relative to its.size, its contact metamorphic aureole is not particularly 
wide; about one-half mile of gamet-epidote amphibolite between the contact of the 
stock and volcanic rocks of the chlorite-albite grade of regional metamorphism. 
Furthermore, miarolitic cavities occur in the syenite, and some of the biotite- 
pyroxene-garnet amphibolite in the stock constitutes roof pendants of highly 
metamorphosed volcanic country rock. For these reasons, the writer considers the 
stock to be a mesozonal to epizonal intrusion forcefully injected into Keewatin- 
type volcanic and sedimentary rocks.

A prominent north-striking fault offsets the west half of the Otto stock 
about J.% miles south, relative to the east half. This fault transects regional 
northwest-striking faults and lineaments of the Lake Timiskaming fault system 
several of which cross the map-area.

Centred on one northwest-striking fault, about two miles north of Round Lake, 
is a circular depression 3,500 feet in diameter. The feature is inside the Otto 
stock, and outcrops both inside and outside the depression are medium-grained 
syenite, coarse-grained syenite, and lamprophyre. Possibly the depression marks 
the location of a younger, related stock, or the junction of several joints and 
faults.
Economic Geology: Long narrow lenses of banded magnetite-chert iron formation and 
strata-bound pyrite, pyrrhotite, and graphite are interbedded with tuff and 
agglomerate of andesitic to rhyodacitic composition. Most parts of the sulphide 
zones are barren, but some contain low percentages of copper, zinc, and nickel. 
Because electromagnetic and magnetic anomalies are widespread, and the total 
percentages of sulphides in the base metal zones are lower than in the barren 
zones, drilling based on geophysical work has proved disappointing. However, 
surface prospecting, soil and bedrock geochemistry, and greater use of geology 
during interpretation of geophysical work would provide more rewarding drill 
targets.

Some of the highly metamorphosed biotite-pyroxene amphibolite contact rock 
of the Otto stock (in concession V, lot 8, south half, northwest quarter) contains 
small amounts of disseminated bornite. Also, a mineralogically-similar highly 
metamorphosed roof pendant near Highway 11 is cut by carbonate stringers, a few 
of which contain chalcopyrite.

Rocks present at the old mine on the northwest shore of Otto Lake consist of 
volcanic flows, irregular-shaped bodies of syenite porphyry, and smaller amounts 
of diorite, granodiorite, and lamprophyre. These formations are intersected by 
many faults and quartz veins. At least two veins of heavy sulphides have been 
found. Vein quartz locally contains pyrite and small amounts of galena and 
molybdenite. Visible gold is present in places along fractures in the quartz. 
Gold content is high where there are heavy concentrations of fractured pyrite and 
galena in the veins (Thomson 1948, p.49).

In the northwestern part of lot 12 of concession V, the core from a hole 
drilled to intersect a zone of shearing, carbonatization, silicification, and 
pyritization contained small amounts of gold and copper. The band of interbedded 
flows and tuffs that crosses the map-area contains small lenses of "iron- 
formation", consisting of black slaty tuffs, whitish chert, and interbanded 
silica, red jasper and magnetite (Hopkins 1923, p.59). According to Cooke (1920, 
p,19E) the tuff beds, particularly the fine-grained phases, are locally 
impregnated with pyrite and pyrrhotite.

In at least three places near the contact of the stock the syenite contains 
nepheline. At one of these locations, about half a mile north of the community 
of Dane, a northwest-trending band of nepheline-bearing syenite is almost one 
mile long and about 800 feet wide. The main line of the Ontario Northland 
Railway enters the southeast end of the band about three-quarters of a mile 
northwest of Dane station and follows the band for about half a mile.

A second area of nepheline-bearing syenite, in Otto Township, concession V, 
lot 8, south half, was described by Cooke (1922, p.12) as follows:

IT South of Otto Lake, the marginal phases of the syenite are much more basic 
than the main mass of the intrusive. This condition, a very general one on the 
margins of batholithic masses, is apparently due to the inclusion and digestion of 
parts of the older rocks, which in this locality appear to have been the basalt 
tuffs. The basic parts of the syenite, whatever their origin, are strung out into 
gneissic bands several feet in width, and these bands are highly impregnated with 
nepheline. The nepheline content varies between 30 and 40 percent, the remainder 
consisting of albite with about 25 percent of ferromagnesian minerals, which 
include brown biotite, aegirine, and in some thin sections, aegirine-augite, with 
accessory magnetite, apatite, and titanite. Anatase and rutile were also 
identified in some of the sections".

The third location at which the syenite contains nepheline is in the south 
halves of lots 10 and 11, concession V.

Selected References

Aldrich, L.T., and Wetherill, G.W.
1960: Rb-Sr and K-Ar ages of rocks in Ontario and northern Minnesota; 

J. Geophys. Res., 65, p. 337-340.

Cooke, H.C.
1920: Exploration of the townships west of Kirkland Lake, Ontario; Geol.

Surv. Canada, Summary Report, 1919, pt. E, p. 18E-19E. 
1922: Kenogami, Round, and Larder Lake areas, Timiskaming District, 

Ontario; Geol. Surv. Canada, Mem. 131.

Dawson, J.B.
1968: Recent researches on kimberlite and diamond geology; Econ. Geol. 

Vol. 63, p. 504-511.

Fairbairn, H.W., Faure, G., Pinson, W.H. Jr., Hurley, P.M.
1967: Rb-Sr whole-rock age of the Sudbury lopolith and basin sediments;

Can. J. Earth Sci., Vol. 5, p. 707-714. 
1966: Age relations of volcanics at Kirkland Lake, Ontario, with the

Round Lake pluton; Mass. Inst. Tech. 14th Ann. Progress Kept, for 1966.

Gittins, J., Mcintyre, R.M., and York, D.
1967; The ages of carbonatite complexes in eastern Canada; Can. J, Earth 

Sci., Vol. 4, p. 651-655.

Hopkins, Percy E.
1923: Lebel and Gauthier Townships; Ontario Dept. Mines, Vol. XXXII, pt'.4, 

p. 52, 55, 59 (published 1925).

Lawton, K.D.
1957: Geology of Boston Township and part of Pacaud Township; Ontario Dept. 

Mines, Vol. LXVI, pt.5 (published 1959).

Purdy, J.W., and York, D.
1968: Rb-Sr mineral ages of rocks from the Superior Province near Kirkland 

Lake, northeastern Ontario, Canada; Can. J. Earth Sci., Vol. 5, 
p. 699*705.

Thomson, Jas. E.
1948: Geology of Teck Township and the Kenogami Lake Area, Kirkland Lake 

Gold Belt, Ontario Dept. Mines, Vol. LVII, pt.5, p. 1-53 
(published 1950).

Wanless, R.K., Stevens, R.D., Lachance, G.R., and Edmonds, C.M.
1968: Age determinations and geological studies, K-Ar isotopic ages, 

Rept. 8; Geol. Surv. Canada, Paper 67-2, Part A.

f '
L l;^^''\*
\ \

Cloy Loam

\ v

Swast TECK

-0'1- ?jpy; qv' py

:w^: -* V r^ x— — — * ~ U M

^VJ^'M
1^-^ *-Vv*ir* l ' ' -Sit *- -rr^v 5* ^'^* **^

1 io \ n ; iav , i v- |axj \-t, i f*.j 'j ^. x
i . i y j y

: -^t-*--^
i * ^ V ^ ' y J^'^''^^^f

'' - 1J^ w ~'" .^''.''3sS' f ! 
^-^^•^ f ^i^i*^ U (/7 ^. -Tv/. vy- -^r-*'. i

' ' JL*^ /-^ ^ ^ 
^'^.^-^^^
LJ^^^^T^^^Ia.V-'

Bedct '

Round Lake

OTTO ~TR

MARQUIS

ONTARIO DEPARTMENT OF MINES 

PRELIMINARY GEOLOGICAL MAP No.501

OTTO TOWNSHIP
AND NORTHERN PART OF 

MARQUIS TOWNSHIP
DISTRICT OF TIMISKAMING 

Scale l inch to 1/4 mile

N.T.S. Reference 42 A/1 East and 41 P/16 East 
C.S.C. Aeromagnetic Maps: 289G and 1506G

LEGEND FOR P.448 and P.501

CENOZOIC
PLEISTOCENE AND RECENT

Clay, sand, and gravel

UNCONFORMITY

PRECAMBRIAN
PROTEROZOIC
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Diabase

INTRUSIVE CONTACT

HURONIAN
COBALT GROUP

GOWGANDA FORMATION 
8a Conglomerate 
8b Arkose
8c Quartzite and greywacke 
8d Argillite and slate

UNCONFORMITY

ALKALIC INTRUSIVE ROCKS (KILLARNEAN)
7c Coarse-grained syenite; syenite porphyry; pegmatite
7d Mafic syenite; syenite contaminated by country rocks
7e Medium-grained syenite; aplite dikes
7f Syenite with numerous xenoliths and autoliths
7g Lamprophyre
7h Quartz syenite; granite
7k Diorite

INTRUSIVE CONTACT

ARCHEAN
MAFIC INTRUSIVE ROCKS (MATACHEWAN AND NIPISSING)

Diabase

INTRUSIVE CONTACT

FELSIC INTRUSIVE ROCKS (ALGOMAN)
5a Granite; porphyritic granite; granodiorite 
5b Granodioritic gneiss

INTRUSIVE CONTACT

MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS (HAILEYBURIAN, EARLY
ALGOMAN AND KEEWATIN)

4a Serpentinite, peridotite 
4b Gabbro, diorite

INTRUSIVE CONTACT

METASEDIMENTS (TIMISKAMING AND KEEWATIN) 
3a Conglomerate 
3b Arko s e
3c Quartzite, greywacke 
3d Slate
3e Tuff; agglomerate; minor amounts of trachyte, trachyte 

agglomerate, and breccia

UNCONFORMITY AND INTERBEDDING

FELSIC VOLCANIC ROCKS (KEEWATIN) 
2a Rhyolite, dacite
2b Iron formation; silicic tuff, agglomerate 
2c Dacite porphyry; amygdaloidal and spherulitic dacite

MAFIC VOLCANIC ROCKS (KEEWATIN)
l Undifferentiated mafic volcanic rocks
la Basalt, andesite
Ib Chloritic mafic tuff, agglomerate
le Altered (bleached, carbonatized) volcanic and

sedimentary rocks
Id Amphibolite, garnet-epldote amphibolite, amphibolite gneiss 
le Andesite porphyry; amygdaloidal and spherulitic andesite 
If Biotite-garnet-pyroxene amphibolite

GEOLOGICAL AND MINING SYMBOLS

Glacial striae.

Area of bedrock outcrop.

Bedding, top unknown; (inclined, 
vertical).

LaVa flow; top (arrow) from 
pillows shape and packing.

Schistosity; (horizontal, 
inclined, vertical).

Gneissosity, (horizontal, 
inclined, vertical).

Foliation; (horizontal, 
inclined, vertical).

Geological boundary, observed.

Geological boundary, position 
interpreted.

X
MA

RA

Fault; (observed, assumed). 

Lineament.

Jointing; (horizontal, 
inclined, vertical).

Drag folds with plunge.

Drill hole; (vertical, 
inclined).

Vein, vein network. Width 
in inches.

Shaft; depth in feet.

Gravel pit.
* 

Magnetic attraction.

Radioactivity.

LIST OF PROPERTIES
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4.
5.
6.
7.
8.
9.

10.
11.
12.
13. 
U,
15.
16.
17.
18.
19.
20.
21.
22.
23.

Golden, Trygve
Bottrell, Mrs. Helen
Duchene, Joseph
Fraser, Hugh, Estate
Gateford Mines Ltd.
Gordon Lebel Mines Ltd.
Haileybury Lumber Company
Hill, C.R.
Irsugo Consolidated Mines Ltd.
Kirkland Lake Golf Club Ltd.
Lake Shore Mines Ltd.
Michel, Mrs. Lucy
McAuley, Miss Margaret
Ontario Northland Transportation Commission
Pain, S.A.
Poirier, Mr. and Mrs. Leo
Porter, Mrs. A.A.
Robinson, Lady Maud
Sheroomac Mining Corporation Ltd.
Strome, Diane C. (formerly Kelly-Kirkland Mines Ltd.)
Teck, Corporation of Township of
Upper Kirkland Mines Ltd.
Walhanna Enterprises

Location Plan of Mining Properties in Otto Township

METAL AND MINERAL REFERENCE

Au .......... Gold
bn .......... Bornite
carb .... . . . . .. Carbonate
cp .......... Chalcopyrite
Cu ... * *..... Copper
gf ........ .. Graphite
hem .......... Hematite

ne ........... Nepheline
po . ......... * Pyrrhotite
py .......... . Pyrite
qcv ........... Quartz-carbonate vein
qv ........... Quartz veins
S ........... Sulphide minerals
Zn ........... Zinc

NOTES

Geological mapping was tied to lakes,, roads f and other landmarks
recognizable on air photographs. 

Claim maps may be obtained from the Mining Recorder, Kirkland Lake, Ontario.
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