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LINKLATER LAKE TIN DISCOVERY 

DISTRICT OF THUNDER BAY

by 

E. O. Chisholm

INTRODyCTION

The first authentic discovery of tin in Ontario was made in a deposit 
located near the east end of Linklater lake by Stanley Johnson, prospector 
from Savant Lake, Stripping and sampling by San Antonio Gold Mines, 
Limited, this summer disclosed cassiterite mineralization in narrow, dis 
continuous felsite dikes occurring in a zone 1,500 feet long by 50 feet wide. 
The work done to date has not. disclosed economic values. More than 200 
claims have been staked by various mining and prospecting interests along 
a narrow belt on the strike of the original discovery. Beryl mineralization 
occurs in pegmatite dikes in the same area. Rock exposures are plentiful, 
and overburden is relatively light. Further prospecting in the area is 
warranted.

The group of 18 unpatented claims (K.K. 4,778 to 4,795) on which the 
discovery lies is owned by San Antonio Gold Mines, Limited. The claims 
are located along the south shore of the east end of Linklater lake. The area 
is 20 miles northeast of Armstrong on the Canadian National railway, and 
can be reached by plane or by a route that proceeds by a good 9-mile road 
from Armstrong to Big Caribou lake; thence by canoe to the extreme north 
east end of the lake, from which a 26 -chain portage leads into a small lake 
and a 39-chain portage into Linklater lake, The canoe route takes about 6 
hours. The original discovery is located one claim to the east of an Ontario 
Forestry Branch lookout tower, near the south shore of the east end of the 
lake. There is a Forestry Branch cabin on the shore of the lake.

The writer spent two days, October 6 and 7, 1948, examining the claims 
and is indebted to Pat Taylor,field engineer for Moneta Porcupine Mines,E. 
Wenzel,and R.G.Thomson for assistance, A detailed examination was made 
of the trenching, and a brief reconnaissance made to the east and west of the 
main showing.

HISTORY

The showing was discovered five years ago by Stanley Johnson, pros 
pector from Savant Lake, while engaged as watchman at the Forestry Tower 
there. Samples were sent out for identification, but the cassiterite was 
apparently mistaken for tourmaline, and the discovery lay idle until Decem 
ber, 1947, when E. Wenzel, Winnipeg prospector, recognized the presence of 
cassiterite and obtained tin assays. A syndicate was formed by San Antonio 
directors, and the ground was staked in May, 1948, by G. Gibson and W. 
Baker, of San Antonio Gold Mines, S. Johnson, and E. Wenzel, San Antonio 
Gold Mines took the property over from the syndicate and carried on the 
stripping and trenching operations this summer. Claims located by other 
stakers extend for a distance of 20 miles along the strike of the formations.

The work done to date is confined to stripping and sampling on claims 
K.K. 4,781, 4,783, and 4,784 over a distance of 1,600 feet and a width of 50 
feet, which encompasses the original tin zone.



TOPOGRAPHY

The topography in general is low and rolling, with occasional steep hills 
of diabase rising throughout the area. The greenstone trends east-west. The 
narrow valleys formed between outcrops are filled with swamp and muskeg. 
Overburden is light, and outcrops are plentiful. Most of the outcrops are 
covered with moss and only require stripping to reveal bare rock.

The forest cover consists of second-growth birch and poplar on the high 
ground and spruce and jackpine in the lower areas. There is much deadfall 
in the area immediately to the east of Linklater lake, making travelling there 
difficult.

GENERAL GEOLOGY

The regional geology of the area has been described by W. C. Gussow.! 
The geological sketch map accompanying this report is taken from Gussow's 
report, with modifications by the writer. The rocks in the vicinity consist of 
a large intrusive batholith of granite bordering the north shore of Linklater 
lake, followed to the south by a narrow band of sediments, which is approxi 
mately 1,500 feet wide at the showing and strikes in an east-west direction; 
this is conformable with a large area of Keewatin-type greenstone to the 
south. The above assemblage is cut by large sills and dikes of quartz dia 
base. The sedimentary belt lying between the greenstones to the south and 
the granite to the north extends for a distance of 25 miles in an east-west 
direction. It has been given the local name of Linklater formation.

The granite, where observed by the writer north of Linklater lake bor 
dering the sediments, is a somewhat gneissic, medium-grained, pink musco 
vite granite, containing some biotite. The granite is intruded by narrow dikes 
of pegmatite, which is composed of coarse pink feldspar and quartz with 
minor amounts of muscovite, garnet and magnetite. In one specimen a small 
amount of topaz was associated with the muscovite.

The diabase intrusive is a medium-grained, massive, dark-grey to 
brownish rock. It forms prominent scarps and hills and shows columnar 
jointing.

The Linklater sediments appear to be interbanded with the Keewatin- 
type lavas to the south. In the neighbourhood of the showing, they can be lith- 
ologically divided into two distinct members. The northern member, which 
borders the granite and extends southwards to the lava contact, consists of 
impure arkosic quartzite containing frequent narrow bands of magnetite. As 
the lavas to the south are approached, the sediments become more impure 
and grade into greenish greywacke and tuff near the lava contact. It is with 
in the impure sedimentary member carrying magnetite bands that the felsitic 
dikes containing cassiterite occur.

The lavas consist of fine-grained chloritic andesite and some coarser 
dioritic types. Narrow tuff bands were also noted.

STRUCTURAL GEOLOGY

The strike of the sedimentary strata in the vicinity of the showing varies 
from N.700 to 80OW. and dips S.80O . It was not possible to determine the top 
of the formation by grain gradation. Several minor drag folds occur in the 
iron bands of the impure sediments along the strike of the main tin showing. 
These vary in width from a few inches to 10 feet. At the west end of the 
showing they plunge to the west at-15 degrees, and 1,500 feet to the east they 
plunge to the east at 50 degrees. They may indicate the presence of a larger 
synclinal or anticlinal axis near by or, what is more likely, they may be 
associated with minor shearing in the neighbourhood. The change in plunge 
along the strike indicates a cross-warp in the strata. The narrow felsite 
dikes have been injected along the bedding-planes of the impure quartzite 
member of the sedimentary formation lit par lit fashion and appear to be 
localized where the. brittle magnetite bands occur most frequently. The 
structural control of the dikes appears to be the differential movement be 
tween the brittle magnetite bands and the less brittle impure quartzite inter-

1. W. C. Gussow, "Geology of the Caribou-Pikitigushi Lakes Area,'
Ont. Dept. Mines, Vol. XLIX, 1940 ; Pt, 6.



bedded with it. No injections of felsitic material were noted in the massive 
grey quartzite to the north or in the lavas to the south.

Some local shearing of the dikes has developed sericite in the feldspars 
and elongated individual crystals of feldspar parallel to the walls of the dike. 
Towards the west 'end of the showing, the dikes show a banding of the consti 
tuent muscovite, quartz, and feldspar. It could not be determined whether 
this was produced at the time of injection of the dikes while they were in a 
plastic state or whether it occurred at some later time.

No major faulting in the area was recognized, although some long, nar 
row valleys in the sedimentary strata to the east of Linklater lake indicate 
that a strike displacement exists along the bedding-planes there. A minor 
cross-fracture towards the east end of the showing shows a displacement of 
the beds of a few inches in a north-south direction.

ECONOMIC GEOLOGY

Cassiterite is the most important economic mineral occurring on the 
property. The presence of beryl was also noted. Though neither mineral 
occurs in sufficient quantity to make commercial extraction possible, grab 
samples of local concentrations of cassiterite assay as much as 5 per cent. 
This, together with the fact that all the work has been concentrated on one 
claim, would indicate the possibility of economic deposits of cassiterite 
occurring elsewhere in the area.

The main showing lies in an east-west direction between claims Nos. 
4,778 and 4,783 to the north and 4,781 and 4,784 to the south. The Ontario 
Forestry Branch fire tower on the south side of the east end of Linklater 
lake is a convenient landmark in the area. The work starts about one claim 
length east of the tower and continues eastward for a distance of 1,800 feet. 
The zone has been exposed in a series of 18 intermittent cross-trenches, up 
to 50 feet in length, along a picket line striking N.82OW. Channel-sampling 
was carried out by San Antonio Gold Mines across the dikes that carried 
visible cassiterite mineralization. According to San Antonio mine officials 
grab samples assay, in proportion to the density of the mineral showing, as 
high as 5 per cent tin* The best channel sample was 1.83 per cent tin across 
a width of 0.5 feet. Sampling along the picket line by San Antonio engineers 
for a distance of 800 feet from the highest-grade sample failed to give 
assays higher than 0.78 per cent tin over a width of 0.5 feet.

A selected grab sample from the main showing, at station 500 on the 
picket line, which exhibits heavy visible cassiterite mineralization, was 
assayed by the Provincial Assay Office and gave 2.60 per cent tin. Other 
grab samples of pegmatitic material taken by the writer assayed as follows: 
(1) Trench at station 1,400 on the picket line: tin, 0,04 per cent. (2) East- 
west trench at station 1.540 on picket line: tin, trace. (3) Gossan 11 chains 
south of station 700 on picket line: tin, trace; gold, nil. (4) Narrow aplite 
dike on claim No. 4,795 of San Antonio property: tin, trace. (5) Pegmatite 
dike containing beryl from reef on claim No. 4,795 of San Antonio property: 
tin, trace; beryl, trace. (6) 20-foot wide aplite dike on claim No. 4,795 of 
San Antonio property: tin, trace. (7) Pegmatite dike on Lingman property 
l claim north of claim No. 4,783 on east shore of Linklater lake: tin, trace. 
(8) Pegmatite stringer 6 chains east of San Antonio east boundary and 3 
chains north of picket line: tin, trace.

Cassiterite mineralization was identified by~ the writer in narrow f el- 
site dikes in trenches on the picket line over a distance of 1,500 feet and a 
width of 50 feet. Individual dikes are mere stringers of granitic material 
averaging 6 inches in width and 30 feet in length. They have been injected 
along the bedding-planes of the impure quartzite and occur more frequently 
near the magnetite bands. A trenched width of 50 feet will contain an average 
of 6 of these small injections. The main cross-stripping is located 500 feet 
from the west end of the picket line and extends for 50 feet to the east. The 
greatest concentration of cassiterite occurs at this trench. One 6-foot sec 
tion of a dike, averaging 0.4 feet in width, was estimated by eye to contain 
5 per cent cassiterite. An 8-foot section of a parallel dike 2 feet away, 
averaging 0.3 feet in width, was estimated by eye to contain 2 1/2 per cent 
cassiterite. The mineralization is not homogeneous in an individual stringer 
but forms local concentrations extending over a distance of several feet. 
Cassiterite may also be seen easily by eye 1,500 feet from the west end of 
the picket line. Here, a small stringer l foot wide and 3 feet long was esti-



mated to contain 11/2 per cent cassiterite. Other stringers along the 
trenched zone were estimated by eye to contain less than l per cent cas 
siterite. No particular concentration of the tin occurs along the walls of the 
dike, which are sharp and unaltered. The texture of the narrow granitic in 
jections in which the cassiterite occurs varies between a pegmatite and an 
aplite. An intermediate type between the two has large augens of pink feld 
spar as much as 2 inches in length, elongated along the strike. It is thought 
that the texture may be controlled by the cooling conditions of the granitic 
injections together with some local shearing. The cassiterite is more plenti 
ful in the fine-grained pink stringers. It is associated with small flakes and 
quarter-inch books of white to yellowish muscovite. Other minerals occur 
ring in the dikes are- quartz, up to 20 per cent in some cases; scattered 
clusters of tourmaline needles, up to a quarter of an inch in diameter; and 
occasional small red garnets, a tenth of an inch in diameter. The cassiterite 
ranges in size from crystals the size of a match-head to submicroscopic 
particles. The cassiterite is black in colour and easily confused with tourma 
line clusters.

Positive identification of the cassiterite crystals can be made in the 
field by placing a few grains of finely granulated zinc on the mineral and add 
ing a drop of dilute hydrochloric acid. When examined with a glass after a 
few minutes, a coating of grey metallic tin will be found on the mineral if it 
is cassiterite. The fine material may be identified by crushing the rock and 
panning. The cassiterite, which has a high specific gravity, will be seen at 
the end of the tail and can be checked with the zinc test.

A traverse was made one claim east of the east boundary of the San 
Antonio group, and a similar type of sedimentary rock containing narrow 
aplitic dikes was noted. The greenstone contact lies 7 chains south of the 
picket line at this point. No pegmatite or aplitic dikes were observed within 
the greenstone itself. The contact strikes N.70OW. and dips 70OS., and there 
appears to be a strike fault along the contact of the sediments and greenstone 
at this point.

A traverse was made south to the greenstone contact from a point 700 
feet from the west end of the picket line. The contact here is 11 chains south 
of the picket line. A rusty gossan containing bands of sugary quartz and iron 
pyrite, which was encountered at this point, appears to be a narrow iron 
formation band in which pyrite replacement has occurred.

The northern granite mass is well exposed on the shore of Linklater 
lake one claim north of the No. l post of claim K. 4,783, where it is cut by a 
2-foot pegmatite dike containing muscovite, feldspar, quartz, garnets, and 
magnetite.

PETROGRAPHY

Two thin sections were made of material from the main showing at 
station 500 on the picket line. The sections were examined by Dr. H. B. D. 
Wilson, Department of Geology, University of Manitoba. A summary of Dr. 
Wilson's report made by the writer follows.

No. l section was made from the felsitic material carrying heavy cas 
siterite mineralization. The composition of the rock is as follows: ortho 
clase, 65-70 per cent; quartz, 20 per cent; muscovite, 5-10 per cent; cas 
siterite, 3-5 per cent; accessory minerals, apatite and an unidentified 
mineral. The rock appears to represent a sheared cassiterite-bearing pegma 
tite in which the original coarser-grained minerals have been granulated. 
The original larger feldspar grains have been crushed and the fragments 
rotated. In one case the present grains are only slightly out of orientation 
and outline an original lath-shaped feldspar of larger dimensions. The quartz 
grains are strained and sutured and appear to be the result of elongation and 
recrystallization of original quartz. Fine-grained quartz also occurs with 
muscovite along small shear zones and surrounding some of the feldspar 
grains.

From its extinction angle, the mica appears to be muscovite. The 
grains tested did not give a flame test for lithium. The mica occurs mostly 
with quartz and along slips, but a few grains are associated with the feldspar.

The cassiterite occurs mainly with the feldspar and is rare in quartz 
and micaceous bands. Thus it appears to be an original constituent rather



then associated with the later mineralization along the small shear zones.

Two small prisms of apatite were observed in the section. An unidenti 
fied prismatic isotropic mineral with high positive relief and faint yellow 
tinge occurs in the feldspar bands, in places closely associated with the cas 
siterite.

No. 2 slide was taken across the contact of a cassiterite-bearing pegma 
tite stringer and the sedimentary wall rock, with the object of determining 
whether cassiterite occurred in the sedimentary wall rock as well as in the 
pegmatite. It appears that the cassiterite is confined to the pegmatite.

The section is made up of three rock types: pegmatite and light and 
dark sedimentary bands.

The pegmatite is similar to specimen No. l above, except that it con 
tains prominent elongate patches of apatite (0.5 mm. to 3.5mm.) concentrated 
near the sedimentary contact.

A typical dark band of the sediment is composed of quartz, 70-75 per 
cent; sericite, 10 per cent; hornblende, 5 per cent; magnetite, 10 per cent; 
and apatite, 3 per cent. It has fairly even, fine-grained, granular texture, 
with the average grain size about 0.1 mm,

A typical light-coloured band consists of quartz, 55 per cent; sericite, 
20 per cent; epidote, 20 per cent; magnetite, 3-5 per cent; and traces of 
apatite and zircon. The texture is similar to the dark bands. The sericite 
and epidote are apparently derived from original feldspar grains now almost 
completely altered.

The section represents a finely banded, metamorphosed, argillaceous 
sediment, with a pegmatite dike injected along the bedding.

BERYL DIKES

Scattered beryl crystals, making up an estimated 5 per cent of a 2-foot 
lens of pegmatite over a length of 10 feet, were seen on claim No. 4,795. 
The dike occurs in a small reef of sediments on the east side of a large bay 
on the south shore of Linklater lake. The dike, which has been injected into 
the impure sediments, strikes N.70OW. and dips 75OS. It pinches off within a 
few feet to the east and extends under the water to the west. The beryl 
crystals are from a quarter of an inch to l inch in diameter and are approxi 
mately l inch long. They are yellowish to pale-green in colour, and their 
distribution throughout the dike is irregular. Some tourmaline and .red gar 
net are associated with the beryl. No cassiterite mineralization was noted 
by eye.

A second beryl dike is exposed on claim No. 4,792, approximately 10 
chains southeast of the No. 4 post. The dike, which is 3 feet in width, isVx- 
posed for a length of 15 feet. It contains an estimated 2 per cent beryl, 
which occurs in scattered green-coloured crystals half an inch in diameter. 
Twenty-five feet east of this along strike, the dike is again exposed. Within 
a few feet of this dike were several large pieces of coarse pegmatite float 
containing scattered garnets and beryl crystals up to half an inch in diame 
ter.

An aplite dike 20 feet in width is exposed by a trench approximately 
400 feet east of the point where the south boundary of claim No. 4,799 inter 
sects the shore of Linklater lake. It is approximately 100 feet north of the 
claim line at this point. The dike strikes east-west and dips steeply to the 
south. The south wall has not been uncovered because of deep overburden. 
South of this, and separated by 7 feet of sedimentary material, is a similar 
aplitic dike 2 1/2 feet in width. A second stripping 20 feet west of this ex 
posed the two dikes again. Cassiterite was reported to have been panned 
from this dike. The composition of the dike is similar to that of the felsitic 
material from the main tin showing to the east except that the former has a 
larger content of quartz and muscovite. Scattered tourmaline and garnet 
crystals were present. The quartz and muscovite lie in bands parallel to 
the walls of the dike.

The location of this dike is approximately at the contact of the sedi 
ments and greenstone, which may account for its greater width. The actual



contact is covered by overburden at this point.

DISCUSSION

The Linklater lake tin deposit has many of the characteristics of other 
tin deposits in the world that occur at or near the contact of acidic granite 
rocks. It is interesting to note that the granite mass to the north is the more 
acid muscovite-potash type stated by Jones1 to be usually associated with tin 
deposits.

The deposit, in its associated minerals and granitic host rock, appears 
to be more like the tin deposits of southeastern Manitoba and the Yellowknife- 
Beaulieu region than to the Yukon-British Columbia deposits. The mineral 
assemblage, which consists of tourmaline, beryl, fluorite, and possibly lith 
ium minerals, is very similar to that of the pegmatites in Manitoba or the 
North West Territories, though the fine-grained, somewhat banded nature of 
the felsite dikes is not characteristic of them.

The possibility that the Linklater tin deposits form part of a larger tin 
belt extending eastward from the Bird River deposits in Manitoba between 
latitude lines 50 and 51 cannot be overlooked. The southeast Manitoba depo 
sits occur in this latitude; traces of tin were identified this summer spectro- 
chemically in sedimentary gneisses in the Oneman Lake area, District of 
Kenora; The Linklater Lake deposits occur in this latitude; and W. L. Good- 
win2 mentions that tinstone float was picked up several years ago north of 
Tashota, 60 miles to the east of Linklater lake.

CONCLUSIONS AND REGOMMENDATION

The Linklater lake tin occurrence, where uncovered, is not of economic 
importance. In view of the local concentration of tin values up to 5 per cent 
in picked specimens, it is not unreasonable to expect that minable widths may 
occur elsewhere in the area. Careful prospecting along the whole zone of the 
granite-sediments contact and southwards to the greenstone is warranted.

1. W. R. Jones, "Tinfields of the World," Mining Publications, Ltd., Lon 
don, 1925.

2. W. L. Goodwin, "Geology and Minerals of Ontario,'* Industrial and Edu 
cational Publishing Co., Gardenvale, Que., 1929.
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