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MARGINAL NOTES

LOCATION
The area is included in parts of NTS Sheets 526/13 and 52B/12, Atiko 
kan* the nearest town lies some 5 km from the eastern boundary, and 
Highway 11, joining Thunder Bay, Atikokan and Fort Francis, passes 
through the southern part of the map-area. Access with motor vehicle 
and canoe is relatively easy in the southern and eastern parts of the 
area, whereas in the northwestern parts, long canoe portages or the use 
of float planes are required

MINERAL EXPLORATION
The first claim at the Harold Lake gold mine was staked by A.M. Wiley 
and F.N. Gibbs on 15th October 1890, According to Coleman (1895} this 
staking was carried out after a prospector, who was exploring for iron, 
collected some miscellaneous gold bearing samples from Harold Lake 
Development work was carried out during 1894, and the mine was in 
production during 1895 and 1896. Details of this development work is 
given by Coleman (1895, and 1897), and Ferguson e/a/. (1971) records 
that 1,131 tons of ore were milled at an average grade of approximately 
0.5 oz/ton for a total of 3J11.236 In 1937, Canadian Longyear Limited op 
tioned this property and carried out stripping, trenching, and refurbish 
ing of the old workings. A description ot this work and details of local ge 
ology is given by Moore (1940) In 1947 the ground was forfeited to the 
crown, and subsequently reslaked numerous times by prospectors who 
did trenching and blasting, but no results were reported. As of Septem 
ber 1979 the ground was open.

Gold was discovered on the Elizabeth mine in 1900 and development 
work was carried out during 1902 and 1903 by Anglo-Canadian Gold Es 
tates Limited. Work was discontinued until 1912 to 1914 when the mine 
was brought to limited production at which time some 50 tons of ore

worth S400 were milled, and a further 20,000 tons of ore blocked out. Be 
tween 1914 and 1934 the property changed ownership a number of 
times but no work was reported. In 1936 the Elizabeth Gold Mining Syn 
dicate became the owner and later, as the Elizabeth Gold Mining Com 
pany Limited, resumed exploration and development work until 1939. 
The mine was never brought back into production and the property was 
forfeited to the crown in 1956. Since then the ground has been restaked 
by a number of prospectors who carried out trenching, and diamond 
drilling in the area of the old mine (Regional Geologist's Files, Thunder 
Bay).

In 1937, the Rebair Gold Syndicate carried out exploration work on a 
number of quartz veins to the east of the Elizabeth Mine. The operators 
who later incorporated as the Rebair Gold Mines Limited sank a 110' 
shaft (33 m), completed 1100' (330 m) of diamond drilling, and 650' (200 
m) of trenching by 1940.

Tanton (1925) reports that a Mr. Law found a gold-chalcopyrite occur 
rence north of Banning Lake which is associated with some quartz and 
sparsely disseminated sulphide veins Exploration work was being car 
ried out by the Law Syndicate when Hawley (1929) examined the miner 
alization. During this visil Hawley collected some chip and grab samples 
lor analyses, and these contained low gold and copper concentration 
(Hawley 1929). In 1956 : Moneta Porcupine Mines Limited optioned the 
property containing the mineralization and carried out restricted geologi 
cal mapping and a partial magnetic survey 1 - During 1956. Cominco car 
ried out geological mapping, EM geophysical surveying, and a drilling 
program 1 . The drilling was situated so as to intersect the EM conductors 
Mineralized parts of the core were assayed for copper and gold, and m 
general trace amounts of both metals were reported 1 .
Besides the above mentioned gold occurrences, only one other occur 
rence has been described in the area following the extensive gold pro 

specting that was carried out during the twenties and thirties This one 
occurrence, in Miranda Lake, was found by a Mr. Marks in a quartz vein 
(Tanton 1925). During Tanton s inspection of the quartz vein he collected 
a sample of unspecified size and location trom a mafic lens within the 
quartz vein which contained sparsely disseminated sulphides and as 
sayed at 2.10 ounces gold per ton and 3 52 ounces silver per Ion. Ed-Vie 
Explorations stripped off the vegetation and blasted trenches in 1975 1 . 
No further work has been reported and the ground is currently open.

Exploration for iron has been carried out in the map-area since the 1890s 
(Coleman 1895), and a number of occurrences have been listed by Tan 
ton (1925). During the fifties Andowan Mines Limited, R.R. Brown, Cam 
perlon Iron Explorations Limited, Steep Rock Iron Mines Limited, and 
Stratmat Limited carried out exploration programs for iron deposits in the 
vicinity of the Siene River and Arnold Lake. These activities are known to 
have included prospecting, examination of mineralized float, diamond 
drilling and limited geophysical work 1 . However, it is interred from the 
drill locations more work, especially geophysical work, must have been 
carried out but not reported for assessment purposes Since 1957, no 
exploration work has been reported and all the ground previously exam 
ined is open, except for a group of patented claims at the eastern edge 
of the map-area which are held by Steep Rock Iron Mines Limited

Asbestos was discovered at Niven Lake in 1959. and Steep Rock Iron 
Mines Limited carried out an exploration program during 1960 and 1961

GENERAL GEOLOGY
The map-area is located astride the boundary between the Quetico sub- 
province to the south and the Wabigoon subprovince to the north Within 
this area the Quetico subprovince is composed of rnetasediments 
whereas the Wabigoon subprovince is composed ol meiavolcanics.

granitic rocks, and rnetasediments.

M eta sediments in the Quetico subprovince consist of a monotonous se 
quence of interbanded wackes and mudstones. Bedding in these rocks 
is between 2 and 10 cm thick, and in the northern part preserved pri 
mary features indicate lha! these rooks comprise a.turbidite sequence 
with tops to the north. Primary structures are obliterated in the south by 
metamorphic recrystallization.

Highly sheared, polymictic metaconglomerates occur adjacent to, or 
within the Quetico Fault-shear zone, These rocks contain pebble sized 
clasls of granitic rock, chert, highly altered metavolcanics. and sheared 
clasls which are possibly altered ironstone. The clast types in these con 
glomerates-are similar to rock types to be found in the Wabigoon subpro- 
vince and therefore are probably part of the Wabigoon subprovince.

Dark green mafic metavolcanics m the area exhibit a wide range of tex 
tuial variations over shorl distances, tuffaceous units, lahars, pillowed 
and tine- lo coarse-grained flows are common but in most locations are 
impossible lo correlate along strike. Chemical metasediments consisting 
of impure carbonates and carbonaceous tuffs are associated with the 
mafic metavolcanics but are uncommon Known occurrences are re 
stricted to the eastern parts of the area, northwest of Arnold Lake, and 
south ot Garratt Lake.

Pale green to buff brown intermediate to felsic metavolcanics are as tex- 
turally varied as the mafic metavolcanics. Felsic flows with quartz pheno 
cryst s are rare Felsic tuffs with quartz fragments are restricted to a unit 
trending northeast from Modred Lake and some smaller units north of Ni 
ven Lake l ne Modred Lake occurrence is associated with some pyroc 
lastic rocks winch grade trom pyroclastic breccia containing bombs less 
than 30 cm across to very fine ash tuft, lapilli tuffs and lahars over ap- 
proxiriidlely 2 m. This unit together with some intercalated mafic metavol

canics, correlate to the northeast in the Steeprock-Finlayson Lake area 
with the conglomerate, [arkose, and wacke metasedimentary unit map 
ped by Moore (1940), Shklanka (1972) and Fenwick (1976). The rocks to 
the southwest in the map-atea are primarily pyroclastic rocks, whereas 
to the northeast there is a progressive increase m the detrital sedimen 
tary component and a facies transition to metasedimentary shales and 
arkoses in the Finlayson Lake area (Fenwick 1976)

Granitic rocks intrude the metavolcanics in two separate bodies, both of 
which contain a different suite of rock types, The internal distribution of 
the granitic phases within these bodies is complex, but in both cases 
there is a compositional variation between diorite and granite.

Mafic dikes have only been recognized in a limited number of locations, 
and those that have been identified belong to more than one system. 
Most of the dikes are dioritic in composition. The relative age of these 
dikes is unknown,

STRUCTURAL GEOLOGY
Structurally, several generations of faults dominate the map-area, and 
the abundance of these faults caused problems in the correlation of units 
within the metavolcanics.

The Quetico Fault which is a major regional fault extends more than 300 
km and in part separates the Wabigoon and Quetico subprovinces. 
Within the map-area the Quetico Fault does not consist of a single major 
tault or mylonite zone but rather; consists of numerous minor to major 
zones of shearing that locally are subparallel to each other, or splay off 
trom the general east-west trend. This shearing is primarily located 
within metavolcanics adjacent to trie faulted contact with the metasedi 
ments.

Faults which form part of the Quetico Fault system are cut by a later set 
of northeast trending faults which are most prominant near to the Quetico 
Fault system.

Two major fold structures have been identified within the map-area The 
largest is a near vertically plunging structure and the second is a synfor 
mal structure with an axis that plunges to the northeast at a shallow an 
gle

The form of the first fold is complicated by faulting and the intrusion of 
the granitic body at Miranda Lake, Because of this the fold can be de 
scribed in two parts. The eastern part of the fold has a limb trending 
southeast from Little Dragon Lake to Arnold Lake. At Arnold Lake there is 
a sharp swing in the trend so that the southern limb trends to the south- 
west. The western part of the fold is more tightly compressed but the 
hinge zone is much larger and with a more gradual swing Crudely, the 
northern limb is outlined oy the granite-metavolcanic contact from the 
western margin to Miranda Lake. At Miranda Lake, the trend of the rocks 
continues m clockwise swing till it parallels the Seine River at Banning 
Lake.
The second fold, a synform, is not readily apparent from the map. This is 
because of the shallow plunge, but northeast from Modred Lake there is 
a thick unit of intermediate to felsic metavolcanics with some intercalated 
mafic metavolcanics. This unit is mantled by mafic metavotcanics. The 
intermediate metavolcanics are in the core of the synform, and northeast 
of the map-area, clastic metasediments occur within the intermediate 
metavolcanics (Fenwick 1976). This fold has been recognized by 
Shklanka (1970) and Fenwick (1976).

ECONOMIC GEOLOGY i
The five known gold occurrences in the area are associated with quartz 
veins that are located in the granitic and metavolcanic rocks near the 
granite-metavolcanic contact. Only limited descriptive information on the 
gold mineralization is available but it would appear that the mineraliza 
tion is concentrated m pyrite, chalcopyrite, and chlorite bearing tenses 
or shoots within the quartz veins. Gold concentrations in the host quartz 
are allegedly low 1 , whereas within the lenses concentrations as high as 
6 oz/ton have been reported5 . However, the size and type of samples as 
sayed were not specified in most instances. Of the five occurrences, the 
Harold Lake mine and Elizabeth mine, are the most noteworthy and both 
have similar geological setting. Mineralization at both mines is associ 
ated with several large innomogeneous quartz veins. These veins are 
discontinuous, range in length from 10 to 300' (3-90 m) and in thickness 
from 0.5 to 12' (0.1 to 4 m). The veins are unevenly spaced and in the 
case of the Elizabeth mine tend to follow shear zones, whereas at the 
Harold Lake mine there is no apparent structural control to the orienta 
tion of the veins though major faults are located nearby. The gold miner 
alization in the area is being studied by Wilkinson (1979).

Iron mineralization of two types occurs within the area. The first type 
comprises interlaminated hematite, goethite, magnetite, pyrite iron 
stones and quartz, and chert, associated with carbonate rocks or con 
glomerates. This type of rock association occurs as small units at Garrett 
Lake, Arnold Lake, and along the Seine River east of Boyce Rapids A 
similar association of rock types occurs in the main ore deposits at Atiko 
kan. The second type of iron mineralization comprises thin units (1 m) of 
pyroclastic metavolcanics containing sparsely disseminated sulphides 
These occurrences are of little economic interest with respect to iron but 
may be indicative of the potential for other type of sulphide mineraliza 
tion.

Minor base-metal mineralization was observed in the same environment 
as the iron mineralization. In the banded ironstones associated with the 
carbonate rocks, copper malachite staining occurs locally in the sul 
phide horizons which contain trace amounts of chalcopyrite, and within 
the carbonate metasediments. Selected grab samples taken by the field 
party have not indicated anomalous concentrations of base metals or 
other indicator elements in these rocks. Values of copper, lead, zinc, and 
cobalt recorded from these samples are Cu 260, 390 ppm. Pb 59, 135 
ppm, Zn 430, 550 ppm and Co 51, 63 ppm2 . At the Law occurrence, 
sparsely disseminated sulphide veins occur within pyroclastic rocks and 
some quartz veins also contain minor sulphides. Pyrite is the main sul 
phide but there are minor amounts of pyrrhotite and chalcopyrite within 
these veins and the base-metal concentration in these veins is signifi 
cant but not exceptional as shown in the table below.

ROCK TYPE CO CU Nl PB'
PPM PPM PPM PPM

Quartz vein 31 6100 50 102

Sparsely disseminated sulphide vein 190 810 1080 N.D.

Sparsely disseminated sulphide vein 45 420 560 20

Sparsely disseminated sulphide vein 71 380 500 13

Sparsely disseminated sulphide vein 30 9 640 340 32

Sparsely disseminated sulphide vein 5 240 113 18

Galena and scheelite have been reported 3 within the Elizabeth mine un 
derground workings but verification of this was not possible.

Minor occurrences of asbestos have been reported along the contact ol 
a small peridotite body with adjacent mafic metavolcanics 1 . Small out 
crops of talc/soapstone are reported by Moore (1940) within a highly de 
formed chlorite schist (mylonite).

SUGGESTIONS FOR FUTURE MINERAL 
EXPLORATION
Extensive work including geophysics has probably been carried out 
over this area in search of iron deposits. Such exploration has apparently 
been geared to finding extensions of the ore deposits which occur at Ati 
kokan Besides the iron oxide mineralizations the ferruginous carbo 
nates, pyritic horizons, and the ultramafic tuffs associated with the Atiko 
kan deposits were sought as keys to possible extensions of the Atikokan 
hematite deposits.

Exploration for cobalt is presently being conducted east of Atikokan in 
disseminated sulphide horizons within metavolcanics 1 . Sulphide hori 
zons of this type in the present map-area appear to be minor features but 
have not been tested with cobalt in mind"

The Harold Lake mine and Elizabeth mine are the only known prospects 
that are thought to be of economic interest for gold, but the size, location, 
and type of samples assayed by previous operators is generally not giv 
en. Therefore a thorough re-examination of the gold mineralization, is 
probably warranted to establish what grades of mineralization are pres 
ent and their limits. A re-evaluation of the Elizabeth mine should also be 
considered to delineate the possible galena and scheelite mineraliza 
tion.

1 Information from Regional Geologist's files, Ontario Ministry of Na 
tional Resources, Thunder Bay.

2 Analyses by the Geoscience Laboratories, Ontario Ministry of Na 
tional Resources, Toronto.

3 Private files m the Regional Geologist's Office, Thunder Bay,
Metric Conversion Factor: 1 foot = O 3048 m
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LIST OF PROPERTIES AND 
OCCURRENCES

1. Andowan Mines Limited [1957]
2. Brown, R.R. [1956]
3. Camberton Iron Explorations Limited [1952]
4. Ed-Vie Exploration [1975]
5. Harold Lake mine
6. Law Occurrence
7. Rebair Gold Mines Limited [1940]
8. Steep Rock Iron Mines Limited [1962]
9. Steep Rock Iron Mines Limited
10. Stratmat Limited [1956]
11. Wicheruk, M. (Elizabeth mine)

**Date in square brackets indicates last date of exploration activity.
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LEGENDab

PHANEROZOIC 
CENOZOIC

QUATERNARY 
RECENT

Organic swamp deposits

PLEISTOCENE
Ground moraine, sand, clay, and till

Unconformity 
PRECAMBRIAN :

EARLY PRECAMBRIAN " '~'''
CATACLASTIC ROCKS , -" -"

11a Malic submylonite, mylonite 
11b Felsic submylonite, mylonite 
11 c Conglomerate pebbles in a comminuted matrix

MAFIC INTRUSIVE ROCKS '-; : - "--v ;- -- '...

10 Dioritedikes " - " v: -*-- - 

Intrusive Contact

FELSIC TO INTERMEDIATE PLUTONIC ROCKS 
LATE GRANITES

9a Coarse-grained, biotite granite
9b Medium- to coarse-grained granite locally with

muscovite 
9c Medium- to coarse-grained muscovite granite,

locally with garnet

GRANITIC MIGMATITE

8 Banded to hetrogeneous mixture of rocks from 
units 5,6, 7, and 9

RIGHTEYE LAKE STOCK

7 Medium- to coarse-grained biotite, hornblende
granite

EAR LAKE STOCK

6a Coarse-grained, hornblende, chlorite granodiorite
characterized by blue quartz 

6b Coarse-grained, chlorite, biotite, granodiorite

INTERMEDIATE INTRUSIVE ROCKS

5a Leucocratic, biotite, granodiorite
5b Leucocratic, amphibole, granodiorite
5c Melanocratic, amphibole quartz diorite

Intrusive and Faulted Contact

METASEDIMENTSC , ;J**."- . :; 
Clastic Metasediments

4a Graded and intercalated wackes and mudstones
4b Recrystallized biotite gneiss derived from 4a

- , 4c Amphibolide
4d Garnetiferous
4e Blue quartz
4f Containing blades composed of a fine-grained

 mixture of chlorite and mica 
4g Schistose 
4h Conglomerate

Chemical Metasediments
i

3a Limestone
 ' 3b Ferruginous carbonate with major tuffaceous 

component
3c Banded quartz-goethite, quartz-hematite, quartz- 

magnetite
3d Pyritic ironstones with a major tuffaceous compo 

nent .-. , .

METAVOLCANICS0 ^ ; 
Intermediate to Felsic Metavolcanics

2a Flows
2b Tuff
2c Crystal Tuff
2d Sericite schist, phyllite -
2e Lahar
2f Pillowed flows

Mafic to Intermediate Metavolcanics

la Fine-grained flows
1 b Medium-grained flowsd
1C Coarse-grained flowsd
1d Tuff
le Chlorite schist, phyllite
1f Amphibolite13
1 g Lahar
1 h Pillowed flows

a. This is a field legend and may be changed as a result of subsequent
laboratory investigations 

b. The letter V preceding a rock unit number (e.g. i2) indicates that the
outcrop has not been visited by the field party and the lithology has
been inferred, 

c. Rocks in these groups are subdivided lithologically and order does
not imply an age relationship. -. ,.

d Some of these may be mafic intrusive rocks.

SYMBOLS

Glacial striae,

Small bed rock
outcrop

Area of bedrock
outcrop

Bedding, top 
unknown; {inclined, 
vertical).

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

Lava f low; top 
(arrow) from pillows 
shape and packing.

Schistosity;
(horizontal, inclined, 
vertical).

Gneissosity, 
(horizontal, inclined, 
vertical).

Foliation; (horizontal, 
inclined, vertical).

Banding; (horizontal, 
inclined, vertical).

Lineation with 
plunge.

Geological 
boundary, observed.

Geological 
boundary, position 
interpreted.

Fault; (observed, 
assumed). Spot 
indicates down 
throw side, arrows 
indicate horizontal 
movement.

Lineament.

Jointing; (horizontal, 
inclined, vertical).

Drill hole; (vertical, 
inclined).

Drill hole; (projected 
vertically, Projected 
updip). Overburden 
shown. - . - . -

Vein. ' - 

Shaft; depth in feet. 

Quarry.

Minor fold axis with
plunge. -. . . .

i
Numerous 
bifurcating shear 
zones,

Thick glacial cover.
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