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SUMMARY

This report is based on a f la Id study of the deposit 
and is supplemented by a laboratory study of specimens 
collected in the field.

The ore-bearing formation, a conglomeratic hornblende- 
biotite schist is partly enclosed by granodiorite 
masses and itself encloses quartz-scheelite veins. The 
assemblage is cut by late quartz diorite dikes.

The minerals of economic interest are scheelite and 
molybdenite, particularly the former. The scheelite is 
generally coarse-grained and fractured, and is of high 
purity. Estimates indicate a grade in the region of 
0.355& scheelite or 3^9 pounds Wo* per ton of rock for 
the southern mineralized zone the area of more immediate 
interest. Tonnage is estimated at 790 per vertical foot.



GEOLOGICAL REPORT ON THE MICHIPICOTEN TUNGSTEN DEPOSIT 
Twp. 32. Range 23. Dist, of Algoma. Ontario

Location and Means of Access

The Michipicoten Tungsten Deposit is located on the north shore of 
Lake Superior, in Township 32, Range 23, District of Algoma, Province 
of Ontario. The position of the map area is shown on the key map 
insert of Map No. l accompanying this report.

The only means of access to the property at the present tiros is 
by water transportation. The nearest rail terminus is at Michipicoten 
Harbour, about 9 miles to the east. An automobile road between the 
village of Wawa and Michipicoten Harbour is currently being planned.

Ownership of Claims

The deposit and adjoining ground is covered by a group of twelve claims 
held by Louis Moyd, Box 13, Bancroft, Ontario.

Claim No.

SSM 21916 
22081 
22219
22222
22223
22309
22310
22311
22312
22313
22328
22404

Description of Field Work

The field work on which this report is based was carried out in a 
four-month period from May to September, 1952.

A transit-surveyed base line was established extending along the
central portion of the favorable zone from a point on the shore northward
for 5290 feet. The bearing of this line, as based on astral observations
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id H3407'W. This line is the basis for the grid used on the 
accompanying maps. At a distance of Uf6U feet, a secondary base 
line was turned off at an angle of 25000 I eastward from the first* 
The latter was extended for 2200 feet.

Using these base lines for control the adjacent area was mapped by 
plane-table and alidade. Elevation contours were plotted in the 
field at vertical intervals of twenty feet, using as datum plane 
the level of Lake Superior at the beginning of June, 1952. Secondary 
control was obtained by using points previously established by 
W. M. Zilbersher of.Crane Co.

Tape and compass lines have been run four hundred feet apart at 
right angles to the primary base line, the elevations recorded, and 
geology mapped* Some areas of lesser interest were covered by pace 
and compass mapping also at 400 foot intervals.

Trenches have been dug at intervals along the major zone of mineral 
ization, at right angles to the structure. Where interesting quantities 
of mineralization were found, the area was stripped to lay bare the 
rock permitting observation and detailed mapping of the ore.

Strippings and trenches have been mapped in detail. The deposit near 
the shore has been mapped at a scale of five feet to the inch, and is 
shown on Maps 3A and 3B; the other strippings and trenches at ten 
feet to the inch. The detailed mapping was done during daylight and 
was followed by nocturnal work with an ultra-violet lamp, utilizing 
the fluorescent property of scheelite. The area of the scheelite grains 
was measured and these measurements were used as a basis for estimating 
the grade of the deposit.

The writer's wife was field assistant in the geological mapping.

Petrographic work referred to in this report was done in the Crane Co. 
laboratories by C. C. Woo of the Engineering Department.

Topography and Vegetation

The topography in the region of the scheelite deposit is fairly rugged, 
particularly in the areas underlain by granodiorite. The maximum 
difference in elevation mapped is 500 feet, although hills higher than 
500 feet above lake level were encountered in the course of the pace 
and compass traversing. Many hills have fairly gentle slopes, but 
steep bluffs and cliffs are common.

The areas underlain by schist have usually been more deeply weathered 
than those underlain by granodiorite or syenitic rock, and commonly 
occur in valleys, whereas the latter types are more generally found on 
higher ground.

The map area is traversed by several small streams which, in general, 
have a parallel trend. One stream follows the ore-bearing schist. 
Another follows a persistent northwest-trending valley thought to be a 
fault zone, and shown on Map l cutting across the northeast group of claims.
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All the streams shown on the map had a continuous flow during the 
summer of 1952, but the volume was very small during the driest periods,

The area has been glaciated and glacial striae are rather common. 
Glacial drift obscures much of the bedrock in the valleys. Old beach 
gravels have been noted a considerable distance from the lake, at ele 
vations of more than one hundred feet above the present lake level.

Forest cover is quite heavy and consists mostly of birch, balsas, and 
spruce. Moss and lichens commonly cover the rock. There is very 
little swampy ground in the map area and those areas shown on Map l 
have been formed as a result of beaver drams.

Geological Observations

Table of Formations 
(based on E.M. Burwash, 1935)

Pleistocene and Recent Glacial and post-glacial deposits 

Keweenawan Basic dikes

Algoman Granodiorite and hornblende syenite;
scheelite-bearing quartz veins

Upper Huronian Conglomeratic schist (Dore' series?)

Conglomeratic Schist

The scheelite-bearing veins are restricted to this formation. It 
is similar in many respects to the Dore conglomerate, first named 
by A.P. Coleman and A.B. Willmott in 1902. The schist is typically 
a dark, well-foliated rock with the foliation generally parallel to 
the contacts of the enclosing granoiiorite, striking in a northwesterly 
direction. The dip of the foliation is generally steep, between 45 
and 90 degrees.

In this fine-grained groundmass is embedded foreign material, mostly 
in the form of lenses and rounded boulder-like masses of greatly 
varying size. The schist is commonly crumpled and contorted (See figure 1) 
and drag-folds are sometimes develooed. These drag-folds indicate 
strike-slip movement, but offer conflicting evidence for relative directions 
of motion. The tendency of the schist to "wrap" itself around irregularities 
in the quartz of the quartz-scheelite veins suggests that at least some 
movement of the schist has taken place after the emplacement of the former.

The groundmass of the schist consists mostly of hornblende or biotite, 
more or less quartz, and minor amounts of feldspar and epidote, and 
accessories. In one specimen were observed alternating laminae of actino- 
lite-rich and actinolite-poor layers of quartzite (C.C. Woo). As a rule, 
the mafic mineral adjoining the ore-bearing veins is biotite, while 
farther away it tends to be hornblende. Petrographic examination of 
typical specimens of the biote and hornblende sciil^t indicates the composition 
given below:
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Figure 1: Photograph 
showing the intense crump 
ling in the schist.

Figure 2: Photograph of 
conglomeratic schist. Host 
of the boulders have grano- 
dioritic composition.

Figure 3 s Granodioritic 
boulder in schist. Note 
the bending of the folia 
tion around the boulder.
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Biotite Schist- ^ 
(from 260N, 20B)

Biotite 51* 
Quart* &Q 
Epidote 6 
Feldspar 2 
Pyrite l 
Sphene, hematite

Page 5

Hornblende Schist 
(f rea DOS, OON)

Hornblende 
Quartz 50 
Feldspar 5 
Epidote) ). 
Iron oxides) ?

The narrow band of schist close to the base line, and which extend* as 
far north as A2CON is more or less free of the foreign matter, although 
some boulder-like material has been found in it. , AU the other schist 
mapped, however, is heavily charged:with it, amounting in some cases 
to almost fifty percent of the rock. The boulders and cobbles are commonly 
well rounded, as shown in figures 2 and 3* Their compositions are 
variable, and boulders of massive actinolite, bedded sedimentary-like 
boulders, and cobbles of granitic composition have been noted. They are 
unsorted as to size. The foliation of the schist commonly bends around 
the boulders, suggesting later movement or compaction of the schist 
(See Fig. 3).

The majority of the boulders are of a granodiorite composition, very 
close to that of the large bodies of granodiorite, described later in 
this report. A petrographic analysis given below illustrates this 
similarity. The boulder is that shown in figure 3, and was several feet 
from the contact with the granodiorite whose composition is also given for 
comparison.

Qranodlorlte Boulder in Schist Main Mass of Granodiorite

Albite 50* 
Quartz 32 
Epidote 8 
Biotite 6 
Leucoxene 3 
Chlorite l 
Hematite 
Carbonate 
Rutile

Albite
Quartt 50

3
3

Epidote
Biotite
Leucoxene l
Chlorite 2
Hematite
Carbonate
Pyrite

Of the possible explanations for this phenomenon, the two most likely 
are that: 1) the schist, remobilized after emplacement of the grano 
diorite, has had fragments of the granodiorite incorporated into itself, 
or that 2) the boulder has been selectively replaced by material of 
granodiorite composition. The first hypothesis is supported in part 
by the evidence of late movement of the schist; the second hypothesis 
will be discussed later in considering the origin of the granodiorite.

In addition to the well-rounded boulders, there are locally abundant 
lenticular masses of granodiorite composition in the schist. These 
may be drawn-out cobbles of clastic origin. C.C. Woo, however, has 
found evidence that points to a metasomatic origin of the albite. This 
evidence includes large, well-crystallized feldspar crystals truncating 
the schistosity of the host-rock. Segregations or crystal clusters of 
albite and oligoclase have also been observed in the schist, truncating
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the foliation. Woo ha* noted ghost inclusions of schist in one feldspar 
mass which become less abundant and smaller away from the contact of the 
feldspar body and the schist.

Calcite has been found near the crests of the folds of the crumpled schist 
which suggests either a secondary origin for the calcite, or a movement 
of it to a low-pressure area from its original position.

Close to the quartz-acheelite veins the biotite has been changed to a 
coarse-grained, light-colored mica. This is largely true of the schist 
septa in the quartz veins. Spectrograph!c analysis of the two types of 
mica at the University of Chicago indicate that recrystallization has 
resulted in the loss of such elements as cobalt and nickel and the 
partial loss of iron from the fine-grained mica.

Pyrite, almost exclusively in the form of cubes, is found in the schist 
characteristically close to the scheelite-bearing quartz veins, within 
ten to twenty feet of such quartz. With proximity to the quartz, the 
pyrite crystals tend to increase in size.

The schiet-granodiorite contacts are mostly well-defined and sharp, and 
parallel motion has often been localized there; as evidenced by crumpling 
and drag-folding in the schist. Shreds of schist commonly occur in the 
granodiorite up to several feet from the contact. Some of the narrow 
bands of schist enreloped in the granodiorite show evidence of graniti 
zation. In several instances a complete gradation can be seen from a 
well foliated dark schist, through a foliated grey rock, to a massive pink 
granodiorite. The gradational zone is about ten feet wide.

The area between 3600N and 4500N and close to the base line is shown 
on Haps l and 2 as'a mixture of granodiorite and schist. This zone is 
a complex of these rock types in bands from several feet to twenty or 
thirty feet wide. Individual bands can be traced only with considerable 
difficulty because of the moss and vegetative cover on the rock. The 
schist here is heavily charged with granodiorite material, mostly in 
lenticular masses. Shreds of schist are common in the granodiorite.

In summary it may be said that the conglomeratic schist is probably of 
clastic origin, but has been modified by alteration and local replacement 
by soda-rich material. Primary relationshios have been somewhat obscured 
by subsequent movements in and around the schist.

Granodiorite

This rock occupies the greater portion of the area mapped. In the field 
it looks like a typical granitic rock—medium to coarse-grained, equi** 
granular, from grey to pink in color. It is generally massive and Jointed, 
although frequently a faint foliation more or less parallel with the 
schist-granodior^te contacts can be discerned. This becomes more pror.ounced 
with proximity to the contacts, and in several cases the granodiorite becomes 
quite schistose close to the contact. This foliation may have been formed 
rather late, and have the same origin as the movements along the coatact, 
previously referred to. These structures are also roughly parallel, to 
prominent linear features seen on aerial photographs of the region, and 
which may be interpreted as faults.
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The northerly-trending schist-granodiorite contacts are almost always 
parallel to the foliation in the schist. Other contacts, however, 
appear to truncate sharply the regional strike. This is clearly seen 
on Map l in the area bounded by 5900N and 6AOON and by 4002 and 900E. 
In the few instances where the actual contact in these cases could be 
observed, the schist swings very abruptly into parallelism with the contact. 
This structure could be attributed either to forces exerted during the 
emplacement of the granodiorite, or to later movements of the schist.

Petrographic analyses of several specimens of granodiorite by C,C. Woo 
are given below:

Granodiorite from 
790N. 2118W

Albite 
Quart2 50 
Biotite 2 
Chlorite 2 
Hornblende l 
Epidote 2 
Carbonate l 
Leucoxene l 
Pyrite l 
Hematite

Granodiorite from 
5900N. 30E

Feldspar (mostly albite)
Quartz 45
Biotite 5
Sericite
Epidote
Chlorite
Pyrite
Hematite
Apatite

These rocks can be classified as granodiorite, or perhaps more properly 
as a soda-granite or albite granite.

The feldspar in this rock has abundant inclusions of sericite and 
hematite wnich tend to have a zonal distribution following crystal 
outlines (C.C. Woo), Woo cites this as evidence for the metasomatic 
origin of the feldspar, supported by the checkerboard twinning of 
some of the feldspar.

Some of the quartz in the granodiorite has a peculiar bluish tinge and 
is coarser-grained than average. This feature can be observed more 
often near the margins of the granodiorite masses. Woo notes that 
these quartz "granules" have the typical mosaic texture of quartzite 
and that this is further evidence for the metasomatic origin of the rock.

Quartz veins are very conraon throughout the granodiorite, but these are 
without exception barren of ore mineralization*

Regarding the origin of the granodiorite, microscopic investigation cited 
above strongly suggests granitization as the cause of some of it at least. 
This is supported by the truncation of regional structure by the grano 
diorite masses and by the observation of a gradation between some schist 
bands and massive granodiorite. Further evidence is given by the presence, 
in the schist, of replacement feldspars of the same composition as those 
in the granodiorite. The granodiorite boulders in the schist show some 
evidence of being feldspathized quartzites, with approximately the same 
composition as the granodioritea.
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Hornblende Syenite

This rock type baa been found only in the northeast corner of the 
map area studied. It is a coarse-grained aassive rock of the 
following mineralogical composition:

Hornblende Syenite 
from 8000N. 2700E

Hornblende 
Albite 36 
Biotite 8 
Quartz 3 
Sphene 3

and minor epidote, clinozoisite, apatite, ilmenite 
and leucoxene.

C. C. Woo suggests that this rock has resulted from amphibolitization 
of a rock of granodiorite composition,

Basic Dikes

These intrusive rocks are found irregularly distributed throughout 
the map area. They occur as dikes from several inches to thirty feet 
in width, with an apparent random orientation. The larger dikes are 
rather regular in strike for distances up to at least 1200 feet. They 
represent the last stage of igneous activity in the area, as they cut 
across all other geologic structures of the consolidated rocks. The 
larger dikes show evidence of motion of the walls relative to each other. 
This is clearly shown on Maps l and 2 in the area along the base line 
between 2AON and 280N.

The basic dikes are generally quite fine-grained and very dark In color. 
A petrographic analysis by C. C. Woo gives the following composition:

Basic Dike 
from 300N. 90W

Oligoclase 
Quart t 13 
Myrmekite 13 
Hornblende 14 
Biotite 2 
Chlorite 17 
Epidote 12 
Ilmenite ) 
Apatite ) 
Leucoxene) 15 
Rutile ) 
Hematite )

Mineralogic ally this rock could probably be classified as a quartz iiorite, 
but text ur ally it has the appearance of a metamorphosed basic rock. The 
feldspar, hornblende, and myrmekite have been partly altered to form 
chlorite, epidote, and ilmenite. The minerals are randomly oriented, and 
the rock breaks with a conchoidal fracture.
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General; There are three principal zones of scheelite mineralization: 
The southern one which extends southward at least to the shore of Lake 
Superior and which is the most promising one from an economic standpoint; 
an intermediate zone which is at 150E and extends from 2400N to 2900N; 
and a northern zone which is at 150E and extends from 4300N to 5000K. There 
is, in addition, other scheelite mineralization, but of lesser importance than 
the above.

The three principal zones, as well as other scattered mineralization, lie 
within 150 feet from the base line — a line striking N3AOW. The long axes 
of the quartz veins of the southern veins strike about 20O east of the 
base line. Scheelite has also been found at a point on the lake shore 
SOON, 1040W. Here only a few small grain.* were observed.

The southern mineralized zone consists of a number of irregular quartz 
veins, mostly lenticular in shaoe with the long axes of the veins slightly 
northwest of the strike of the entire zone. This can best be seen from 
Map 3A. The zone is up to 30 feet wide with individual quartz veins up to 
25 feet wide. To the south the quartz disappears under the water and can 
be observed Just west of point 00,00. Trench No. 2 at 860N has exposed 
a considerable width of small, irregular quartz blobs with only sparse 
mineralization, although just north of No. 2 there is a fairly large 
lens of quartz, but with sparse mineralization also. It appears, then, 
that the strong mineralization of the south zone comes to an end some 
where between Trench 1A at 650N and Trench 2 at 860N.

In the region of Trench 2A (1060N) a minor amount of quartz was found 
approximately on strike with the large que *tz lens Just north of No. 2 
Trench. Only a few tiny scheelite grains * ere observed,

At 1200N, Just west of the base line there is some quartz exposed on the 
side of a cliff formed by granodiorite. Some shreds of schist adhere to 
this wall, suggesting that the quartz here is at the contact between 
granodiorite and schist. There is fairly abundant coarse scheelite in 
this quartz. The exposed granoilorite-schist contact to south and to 
north, however, fails to show this mineralization and it must be assumed that 
this particular vein has only a short extent. Unfortunately the overburden 
in that area is too deep to permit trenches to be dug to bedrock to 
determine more closely the dimensions of this mineralization.

The intermediate zone, a little over i*X feet long, consists of quartz 
veins and lenses at the contact between granodiorite and schist. The 
zone is from three to five feet in width and there is fine-grained 
scheelite sparsely distributed throughout.

The northern ore zone consists of a number of quite large quartz veins 
forming a zone striking northeasterly relative to the map grid. The 
section showing aDpredable scheelite mineralization is about 600 feet 
long, extending from 4300N to 4900N. The distribution of scheelite in 
the quartz is very erratic in this area, and much of the quartz is 
almost or entirely barren. This applies particularly to the veins toward 
the eastern side of this zone. The heaviest scheelite mineralization w&s 
found in two exposures, 43AON, SOW and 4840N, OOE. The latter is par 
ticularly rich and contains abundant coarse-grained scheelite in crystal 
clusters In veinlets.
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•:' Detailed Description of Ore Mineralisation: The most prominent 
mineral associated with the ore is quarts. Due to differential weathering 
and erosion it stands higher than the enclosing schist, sons times up to 
five feet. The veins are irregular in outline, commonly with crenulate 
borders (Se* figure 4 and Map 3A). As a rule they are roughly conformable 
to the foliation of ths schist, with steep to vertical dips. In some 
cases, however, the veins truncate the schistosity, and the form of the 
veins is such that they give the impression of having replaced the schist, 
rather than simply having filled fractures. This i*) clearly seen in several 
places on Map 3A and in figure U .

Included in the quarts and cutting across it are shreds and septa of schist, 
with the mica commonly coarse and recrystallized.

The scheelite occurs as grains, crystals, crystal clusters, and veinlets 
of varying size. The largest mass of scheelite observed is about 18 inches 
by 12 inches, and is shown in figure 5. Veins of scheelite several inches 
in width and several feet long have been found. The scheelite is present 
mostly along schist septa in the quartz or at the margin of quartz veins, 
'ithough scheelite is also fairly cooraon entirely enclosed by quarts or 
in the schist with no immediately adjoining quartz. In fact, several of 
the richest portions are in the schist, with quartz several feet away. 
However, no scheelite has been found at a greater distance than two or three 
feet from quartz.

The distribution of scheelite in the ore zone is very erratic, a feature 
tending to make sampling procedure difficult.

The scheelite is cream to buff in color and when weathered has a white 
dusty coating which somewhat masks the fluorescence. It is typically 
fractured (See figure 6) with the fractures almost invariably filled with 
clear quartz.

Qualitative spectrograph!c analysis of a scheelite sample indicates quite 
high purity. Molybdenum and rare earths are practically absent. This purity 
is also evidenced by the color of the fluorescence a bluish-white color. 
Additional elements in the scheelite, particularly molybdenum tend to 
modify this color.

Molybdenite is fairly conmon. It is generally fine-grained and occurs 
mostly in schist septa in the quartz. In a few instances it was also 
observed in the quartz itself.

Pyrite is coanon in the ore zone and extends into the schist for trn 
to twenty feet away from the margins of the quartt. It is present only 
as cubes and these increase in size with proximity to the quartz veins. 
The largest crystal found had an exposed area of six square inches. 
Pyrite may be a guide to the presence of scheelite in quartz, since 
pyrite was observed in the adjoining schist wherever there is scheelite 
in the quartz. Where the quartz is barren, however, the pyrite is usually 
absent.

Several copper stains were observed in the northern mineralized area and 
these may indicate the presence of chalcopyrite, although this mineral 
itself was not observed.
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Figure 4) Photograph of 
quartz veins in the schist. 
Note the crenulate borders 
of the quartz in the fore 
ground, and the replacement 
structure of the quartz in 
the background.

Figure 5: Scheelite. 
Photograph on left taken 
in daylight to show 
scale. One on right 
shows the same grains 
flucrescing under ultra 
violet light.

Figure 6: Scheelite photo 
graphed under ordinary light. 
Note fractured appearance.
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Other gangue minerals include mica, feldspar, and calcite. The mica 
is coomonly coarse and light-colored and has probably been formed by 
re-crystallization of the schist. Feldspar is commonly closely associated 
with the mica in the quartz veins. Two types of feldspar have been 
noted-albite and oligoclase—hence of a similar composition to that 
in the schist and granodiorite. Some coarsely crystalline feldspar has 
also been found in the schist close to the quartz veins. Calcite is 
found in relatively minor amounts in the ore zone.

A few late tourmaline-filled fractures were observed cutting the quartz 
of the northern ore zone.
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This report la baead'on a field Btutfcr of .tba ,d*poyit 
'and iff tn^plfSMmted by a laboratory study of apet&nana collected 
in tt* fiald. V

Tho ore-bearlnc fom&tion, a conglomeratic hornbliroda- 
biotit^ eohifft/ la partly .enelowd by graDodiorit* naaM* and 
ittelf enclofffta quart*-schoel;Lte velia, - Tho asaonblaga ie art ty 
late quarts diorite dike*.

Tho ninorala df eco&onio interest ara echcelito and 
, particulBrly tijo forwor. Toe echeeUte i0 

end fractured, and la of high purity*

.-*",--

indicate a grndo in the rogion of. 0.35^ aoheoUte or 3*9 poundir 
Voj par ton of rock for the ffouthem cdneralited roba-* the area 
or oorft lanedl&tc! iatorcst, Tonnage is estimated at 790 per vertical 
foot.
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GEOLOGICAL REPORT ON THK HICHIPICOTKN TUN08TEN.DEPOSIT. 

TWP. 32. Rance 23. Dist, of Algoma. Ontario.

Location and means of Aocesa.

The Michipicoten Tungsten Deposit is located on tho north ahoreof 
Lake Superior, in Township 32, Range 23, District of Algoma, 
Province of Ontario, The position of the map area is shown on the 
key map insert of Map No.l accompanying this report.

The onlt means of access to the property at the present tine is 
by water transportation. Th* nearest rail terminus is at Michipicoten 
Harbour, about 9 miles to the vast. An automobile road between the 
village of Wawa and .lichipicoten Harbour is currently being planned.

Ownership of Claims.

The deposit and adjoining ground is covered by a group of twelve 
claims held by Louis Moyd, Box 13, Bancroft, Ontario.

Claim No.

SSM 21916 
22081 
22219
22222
22223 
22309 
2?310
22311
22312
22313
22328
22404

Description of FlAd /fork..

The field work on which this report is uased wae carried outin a 
l:mr-nu;n period from Miiy to September 1952.

A transit-surveyed base line was established extending along the 
central portion of the favourable zone fron a point on the shore 
northward for 5290 feet. 0Tho bearing of this line, as based on 
astral observations is N34 7'W. T his line is the basis for th- 
grid used on the accompanying maps. At a distance of 4764 feet, 
a secondary base line wan turnd off at an angle of 25 00* eastward 
from tho first. The latter was extended for 2200 ftet.



Using these bade lines tor control the adjacent area.was 
mapped by plane-table and alidade. Elevation contours wore 
plotted in the field at vertical intervals of twenty feet, 
using aa datum-plane the level of Lake Superior at the beginn 
ing of June 195^* Secondary control was obtained by using 
points previously established by W.M.Zilbersher of Crane Co.

v Tape and compass linos have boon run four huidred feet 
apart at rig.it angles to the structure. Where interesting 
quantities of mimirliuation were round, the area was stripped 
to lay bare the rock permitting observation and detailed 
mapping of thu ore.

Strippings and trenches have been ronppediri detail. 
The deposit near the nhore hao buei. mapped at a scale of 
five foot to the inch, and is shown on Maps 3A and 3U; the 
other stripping mi trenches at ten feet to the inch. The 
detailed napping v;as done during daylight and was followed 
by nocturnal work with an ultra-violet lamp, utilising the 
fluorescent property of (scheelite. The area of the schee 
lite grains uao raosurod and these measurements wero used as 
a basis for estimating tho grade of the deposit.

The writer's wife was fiult: assistant in the 
geological mapping.

Petographic v/ork was refem J to in this report was 
done in the Cra-.e Co. Laboratories by G.G. nV-o of the 
Engineering Department.

Topography arid Vegetation.

Tho topography in the rotf on of the scheelite 
deposit is fairly ru( r ged. particularly in '.hf-, areas under 
lain by granodiorite. The r.iuximurc difference in elevation 
napped is 500 feet, alt.hou.--h hills hjf.her than 500 feet 
above lake level wero encoxintered in the course of trie pace 
and compass trav( rsin^;. .'any hills have fairly gentle 
slopes, but steep bluffB anrt cliffs ara common.

T.-ifj areas urcierlain uy schitt have usually benn 
r.'.ore d*-epl/ weathered than those underlain by granodiorite 
or syonitic rock, anU concionly occur in valleys, whereas 
the .tatter typon ere more generally found on higher ground.

The nap area is traversed by several small .treaais 
which, in eer- ern ^* have a parallel trend. One stream follows 
the bre-buarin^ schist. Another :ollows a persistent north 
west-trending valley thought, to be a fault zone, and shown 
on r*; l cuttint; across the northeast ,;roup of claims.
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ite Sohiat Hornblende Schii 
260H, 20E) (from OoS, 60N){from

- . f ,
Biotite 5I# Hornblende 
Quartt 40 Quart* 50 
Epidote 6 . Feldspar 5 
Feldspar 2 Epidote ) 5 
Pyrite l Iron Oxides ) ' 
Sphene, hematite

The narrow band of schist close to the base line, 
and which extends as far north as 4200N is more or less 
free of the foreign matter, although some boulder-like 
material has been found in it. All the other schist 
mapped however, is heavily charged with it, amounting in 
some cases to almost fifty percent of the rock . the 
boulders and cobbles are coumonly well rounded as shown 
in figures 2 and 3. Their compositions are variable and 
boulders of massive actinolite, bedded sadimuntary-like 
boulders and cobbles of granitic composition have been 
noted. They are unsorted ;s to size. The foliation of 
the schist coianonly bends around the boulders, suggesting 
later novenent or compaction of the ochint (see Kig.3)*

The majority of the boulders, are of granodiorite 
composition, very close to that of the larj;o bodies of 
granodiorite, described later in thin report. A petro 
graphic analysis given below illustrates this similarity. 
The boulder is that shown in figure 3, tind was several feet 
from the contact with the granodiorite whose composition is 
also givon for comparinon.

Granodiorite jjoi^ldcr in schist. .Hafr fiasa of Granodiorite.

Aluite U^ Albite 50?i
Quartz 50 Quartz 32
Epidote 3 Epidote B
biotite 3 biotite 6
Leucoxene l Leucoxene 3
Chlorite 2 Chlorite l
Hematite Hematite
Carbonate Carbonate
Pyrite XxxifcB Rutile

Of the possible explanations for this phenomenon, 
the two most likely are that: 1} tho schist, remobilized after 
emplacement of the granodiorite, has had fragments of the 
granodiorite incorporated into itself, or that 2) the boulder 
has been selectively replaced by material of granodiorite 
composition. The first hypothesis is supported in part 
by the evidence of late movement of the cchist; the second 
hypothesis will be discussed later in considering the origin 
of the granodiorite.



In addition to the well rounded boulders, there are 
locally abundant lenticular aa sees of gran  diorite composi 
tion in the schist. These may be drawn-out cobbles of clastic 
origin. C.C.Woo. however, has found evidence that points to a 
metasomatic origin of the albite. This evidence includes 
large, well crystallised feldspar crystals truncating the 
schistosity of the host-rock. Segregations or crystal 
clusters of albite -and oligoclase have also been observed in 
the schist, truncating the foliation. Woo has noted ghost 
inclusions of schist in one feldspar mass which become less 
abundant and smaller away front the contact of the feldspar 
body and the schiA.

dacite has bnen found near tho crests of the folds 
of the crumpled schist which suggests either a secondary 
origin for thr calcite or a movement of it to a low-pressure 
area from ito original position.

Close to the quartz-scheelite veins the biotite 
has been changed to a coarse-grained, -ight-coloured mica. 
This is largely true of the schist septa in the quartz veins. 
Spectographic analysis of the two types of mica at the 
University of Chicago indicate that recrystallization han 
resulted in the loss of ouch-elements as cobalt and nickel 
and the partial Ions of iron frow the fine-grained mica.

Pyrite, almost exclusively in tho form of cubes , 
is found in the nchiet, characteristically clone to the 
scheelite-bearin^ quart* veins, with.n ten to twenty feet of 
such quartz. With proximity to the quartz, the pyrite 
crystals tend to increase ir. size,

The nchist-granodiorite contacts are mostly well- 
defined and sharp, and parallel motion has often been localized 
there, as evidenced by crumpling arid drag-folding in the schist, 
Shreds of schist commonly occur in the granodiorite up to 
several feet JVon the contact. Some of t.henarrow bails of 
schist enveloped in tho granodiorite show evidence of graniti 
zation. In several instances a complete gradation car. be 
seen from a well foliated dark schist, through a foliated 
grey rock, to a massive pink granodiorite. The gradational 
zone is about ten feet

The area between 3600K and J+500N and close to the 
base line is shown on .-laps l ?.r,c 2 as a mixture of /-ranodiorite 
and schist. This zone i.v a complex of these rock types 
in bands fron ceveral feet to twenty or thirty feet wide. 
Individual bands can be traced only with considerable 
difficulty because of the mons and vegetation cover on the 
rock. The schist here is heavily charged with granodiorite 
material, mostly in lenticular masses. Shreds of schist 
are common in the granodiorite.
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In summary it may b* said t; ha t the conglonerate la 
probably of clastic origin, but ha.8 been modified by alteration 
and local replacement by soda-rich material. Primary 
relationships- have been somewhat obscured by subsequent 
movements in and around the schist.

Granodiorite.

This rock occupies thw greater portion of the area 
napped. In the field it looks liVe a typical granitic rock- 
medium to coarse-grained equi-granular; fron grey to pink in 
colour. It is generally massive and Jointed although frequ 
ently a faint foliation nore or lesn parallel with the 
schist-granodiorite contacts can be discerned. This 
becomes more pronounced with proximity to the contacts, and 
in several cases the granodiorite becomes quite schistose else 
to the contact. The foliation nay have been formed rather 
late, and have the same origin as the movements along the 
contadt. previously referred to. These structures are 
also roughly paralleltr, the prominent linear features seen 
on aerial photograph j of the region, and which zaay be 
interpreted as faults.

The northerly-trending schist-granodiorite contacts 
are almost always parallel to the foliation in the schist. 
Other contacts however, appear to truncate sharply the regional 
strike. Thip is clearly seen on Map l in the area 
bounded by 5900N and 6^00N and by Z*OOK and 900E. 
In the few instances where the actual contact in those cases 
could bc observed, the schist swings very abruptly into 
parallelism with the ontact. This structure could be attr ib- 
uted either to forces exerted during the emplacement of the 
granodiorite or to later movements of the schist.

Petrographic analyses of seveiral specimens of 
granodiorite by -J,C.Woo are j:iven below:-

Granodiorite from Granodiorite from 
" 5900M. 30f"

Albite 4(#S Feldspar (no: t. l y albite 
50 iuartJi-iuartz

biotite 2 biotite 
Chlorite 2 sericite 
Hornblende l Epidote 
Epidote 2 Chlorite 
Carbonate l Pyrite 
Leucoxene l Henatite 
Pyrite l Apatite 
Hematite

These rocks can be classified as granodiorite or 
perhaps more properly as a soda-grtnite or alttJtc granite,



The feldspar in this rock has Abundant inclusions 
of sericite and hematite which tend to have .a zonal distrib 
ution folowwing crystal outlines {CC.WooK, Voo cites this 
as evidence for the Metasomatic origin of the feldspar., 
supported by the checkerboard twinning. of soae of the feldspar.

Some of the quarts in the granodiorite has a peculiar 
bluish tingo and in coarser grained then average* This 
feature can be observed nore ogten near the margins of the 
granodiorite moses. Woo notes that these quarts 
"granules" have the typical mosaic texture of quartzite and 
that this is further evidence for the me ta own tic origin of 
the rock.

Quarts! veins are vez-y common throughout the 
granodiorite, but these are without exception barren of 
ore mineralization.

uecarding the origin of the granodiorite, 
raicrosconic investigation cited above strongly suggests 
granitization as the cause of soae of it at least. This 
is supported by the truncation of regional structure by 
the granodiorite masses and by the observation of a gradation 
between some schist bends and xaassive granodiorite. Further 
evidence is given by the presence in the schist of 
replacement feldspars of the same composition as those in 
the granodiorite. Vhe granodioritic boulders in the schist 
show some evidence of being feldspathizod qua rt z it ee, with 
approximately t-.ho sane composition in the granodiorites.

Syenite

This rock type has butm found only in the northeast 
corner of the map area studied. It is a coarse-grained 
massive rock of thn following mineralogical composition:

Hornblende Syenite 
from 80QON. 2700E

Hornblende 
Albite 36 
Biotite 8 
Quartz 3 
Sphena 3

and minor epidote, clinozoisite, apatite, ilmenite and 
leucoxene.

C.C. Woo suggests that this rock has resulted from 
amphibolitization of a rock of granodiorite composition.
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Basic Dykes. .; , ^
l ' '" , - 1

These intruaives rocks are found irregularly distri 
buted throughout the map area. They occur as dikes fron 
several inches to thirty feet, in width, with an apparent, 
random orientation. lw larger dikes are rather regular 
in strike for distances up to at least 1200 feet. .They rep 
resent the last stage of igneous activity in the area, as 
they cut across all other geologic structures of the consoli 
dated rocks. The larger dikes show evidence of notion of ' 
the walls relative.to each other. This*clearly s'lown on 
Maps l and 2 in the area along the base line between 240N and 
280N.

The basic dikes are generally quite fine-grained 
and von' dark in color. A petrographic analysis by C.C.Woo 
gives the following composition. .

BaaiciDyke 
from 3QOK. 90W

Oligoclase 14^ 
Quartz 13 
Myrmekite 13 
Hornblende 14 
Biotite 2 
Chlorite 17 
Epidote 12 
Ilmenite } 
Apatite ) 
Leucoxene ) 15 
Rutile ) 
Hematite )

Mineralogicallv this rock could probably be classified 
as a quarts diorite, but t ex t ur ally it hat* t h o appearance of 
a metamorphosed basic rock. The feldspar, hornblende and 
myrmekite have been partly altered to form chlorite, epidote 
and ilmenite. The minerals e.re randomly oriented and the 
rock breaks with a conchoidal fracture.

Quartg-Scheelite Veins

General: Tnerea are throe principal zones of scheelite 
minerliza'tion. The southern one which extends southward 
at least to the shore* of Lake Superior, and which is the 
most promising one* from an economic standpoint; an intermediate 
zone which is at 150E and extends fron 2400N to, 2900N: and 
a northern zone which is at 150E and extends from 4300H to 
5000K. There is in addition other scheelite mineralisation 
but of lesser importance than the abovu.



The three principal tones aa well aa other scattered 
mineralization, lie within 150 foot from the bane line   m 
line striking N3Vw. The long axes of the quarts veins 
of the southern veins strike about 20 east of the base line. 
Scheelite has also been found at a point on thelake shore 
BOON, 1040W. Here only a few small grains were observed.

The southern rainerliaed zone consists of a number 
of irregular quartz veins, mostly lenticular in shape with 
the long axes of the veins slightly northwest of the strike 
of the entire sone. This can best be seen fron Hap 3A. Tho 
zone is up to 30 foot wide with individual quarta veins up 
to 25 feet wide. To the south the quartz disappears under 
the water and can be observed just west of point 00,00. 
Trench Ho.2 at 860N has exposed a considerable width of snail 
irregular quartz blobs with only sparse mineralization, 
although Jurt north of No.2 there is a fairly large lens of 
quartz, but with sparse mineralisation also. It appears, 
then, that the stroru; mineralization of the aouth zone cones 
to an end somewhere between Trench 1A at 650K and Trench 
2 at 660N.

Inthe region of Trench 2A (1O60N) a minor amount 
of quartz was found approximately on strike with the lar^e 
quartz lens just north of No.2 Trench. Only a few tiny 
scheelite grains wero observed.

At 1200N, just west of the baau line therti IB some 
quartz exposed on the side of a cliff formed by granodiorite. 
Sone shreds of schist adhere to this wall, suggesting that the 
quartz hore ia at tho contact between granodiorite and schist. 
There is fairly abundant coarse scheelite in this quartz. The 
exposed granodioriteSchist contact to south and to north, 
however, fails to show this .linerlization and it laust bo 
assumed th-.t this particular voin has only a short extent. 
Unfortunately the overburden in that ar A is too deep to 
permit trenches t Le dug to bedrock tt. determine nore 
closely the dimension? of this mineralization.

The intermediate zou*;, a little over 400 feet long, 
consist? oi" quartz veins and lensus at the contact between 
granodiorite arid schist. The sone is from URB to five 
feet in width and th*re ia fine-grained scheelite sparsely 
distributed throutfiout.

The northern ore? zone cor.siats of a nunuer of quite 
large quartz veins forming Q zone striking northeasterly, 
relative to the nap grid. The section snowing appreciable 
scheelite mineralisation is about 6-JJ feet long, extending 
fron 43 'ON to 4900N. I he dstribution of scheelite in 
tho quarts is very erratic in this area and ouch of O.t 
quartz is almost or entirely ui r ren. This applies



particularly to the veins toward the eastern side of this 
zone. The heaviest scheelite rulnerlization was found 
in two exposures, 434ON, HOW and 4840N.OOE. The latter 
is particularly rich and contains abundant coarse-grained 
scheelite in crystal clusters in veinlets.

Detailed Description of Ore Mineralisation: The most 
prominent mineral associated with the ore is quartz. Due 
to differential weathering and erosion it stands higher than 
tho enclosing schist, sometimes up to five feet. The veins 
are irregular in outline, coinnonly with crenulate borders 
(See figure 4 and Map 34). As a rule they are roughly 
confornable to the foliation of the schist, with steep to 
vert leal dips. In some cases, however, the veins truncate 
the schintocity and t 10 fora of the vwins is such tlv.t thoy 
give thr impression of having replaced tho schist, tather 
than sinply having filled fractures. This is clearly seen 
in several places on Map 3A and in figure 4.

Included in the quarta and cutting, acrosn it aro 
shreds arc', septa of schist, with trie mica commonly coarse 
and recrystallizod.

The scheelite occurs ao grains crystals, cryotal clu 
sters an voinleta of varying size. The largest nasa of 
scheelite observed io about 18 inches by 12 inches, and is 
shown ir; figure 5. Veir-s of scheelite several inches 
in width ad several foot long have bi:en found, . The schee 
lite is present mostly alonf schist septa in the quartz at 
tho margin of quartz veins, although scheelite is also 
fairly coonon entirely enclosed by quarts xxitxa,or in the 
schist with no imnodiately joinin : quarts. In fact, several 
of the richest portions are in the schist, with quarts 
several feet away. However, no scheelite has oee? found at 
a greater distance than two or t.hree feel fron. quart sj,

The distribution of scheelite in thn ore is very 
erratic, a feature tenrtin-- to uake sampling procedure 
difficult.

The scheelite is cream to buff in color, imd when 
weathered \-.'S A white riuoty coating which somewhat masks the 
fluorescence. It is typically fractured (oee figure 6) 
with tho fractures almost invariably filled with clear quarta.

Qualitative spoctographic analysis of a scheelite 
sanplo indicates quite high purity. Molybdenum and rare 
osrthfl are practically absent. This purity is also evidenced 
by the color of the fluorescence a bluinh-white color. 
Additional elements in tho ochtit;lito, particularly molybdenum 
tend to Bodify this colorl

Molybdenite is fairly cocvnon. It is generally 
fine-grained and occurs mostly in schist septa in thequartg. 
In a few instances it was also observed in the quartz itself*
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Pyrite is conraon in the ore tone and extends into 
the schist for ten to twenty feet away fron the margins of the 
quartz. It is present only as cubes and there increase in 
size with proximity to the quarts veins. The largest 
crystal found had an exposed area of six square inches. 
Pyrite niay bc a guide to the presence of scheelite in quartz 
since pyrite was pbserved in the adjoining schist. Where- 
ever there is scheelite in the quartB, Whore the quartt is 
barren, however, the pyrite is usually absent.

Several copper stains were observed in the northern 
mineralized aroa and those nay indicate the presence of the 
chalcopyrite; although this mineral itself was not observed.

Other gangue minerals include mica, feldspar, and cal 
cite. The mica is commonly coarse and light-colored and 
has probably been formed by re-crystallization of the schist. 
Feldspar is coraroonly closely associated with the mica in the 
quartz veins. Two typos of feldspar have been noted- 
albite and oligoclase- hence of a similar composition to 
that in the schist and granodiorite. Some coarsely 
crystalline feldspar hi'.s also been found in the schist close 
to the quartz veins. Calcite is found in relatively minor 
amounts in the ore zone.

A fow late tournaline-filled fractures were observed 
cutting the quartz of thr northern oro zone.
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