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by 
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INTRODUCTION

The occurence of gold deposits "within the sphere of influence" of major strike 
faults in the Porcupine and Kirkland-Larder areas has led to the widespread ex 
ploration of these structures and their possible extensions into unexplored ground. 
TheDestor-Porcupine fault had been projected across the northern part of Garrison 
township, district of Cochrane, and explored by diamond-drilling and geophysical 
surveys in 1946. Owing to the unsatisfactory results and generally unsettled conditions 
in the mining industry, exploration in 1947 was at a minimum and was largely con 
fined to assessment work. Some blocks of claims have lapsed, changed hands, or 
been restaked within the last year. At the time of writing there is no ground open for 
staking within the township.

During the field season of 1947, the geological mapping of Garrison township 
was completed by the writer and his assistants. The field-mapping was carried out 
on a scale of 1,000 feet to l inch, and a preliminary map on the scale of half a mile 
to l inch accompanies this report. This continues eastward the work of the Depart 
ment in mapping the Porcupine East belt, started in 1944. To date four townships 
and part of a fifth ha ve been mapped, namely the townships of Carr, Beatty, Guibord, 
Michaud and part of Munro.

The writer acknowledges again the helpful co-operation of individuals and min 
ing companies in placing the geological results of diamond-drilling at his disposal; 
and he is especially indebted to N. Hogg, resident geologist at Timmins for the 
Ontario Department of Mines, f or logging and correlating the geology of most of the 
holes drilled in the township.

Garrison is an unsubdivided township, and the surveys of its boundaries were 
made at various times between 1903 and 1918. As it was found impossible to pre 
pare a satisfactory base map from existing survey data, a new survey of the town 
ship was made in June and July, 1947.

Access

The northern part of the township will be crossed by the gravel-surfaced high 
way No. 101. This road was completedas far as Garrison creek by September, 1947. 
At that time the right-of-way had been cut out across the remainder of the township 
and in parts cleared, stumped, or graded. The crossing at Garrison creek is 26 
miles east of Matheson, which is on the Ontario Northland Railway and No. 11 high 
way.

During June, 1947, road conditions were so bad that travel was only possible 
by trucks or army vehicles, and even by September sections of the highway through 
a swamp in Hislop township were not passible for ordinary cars. Owing to the clay 
fill in parts of the road, poor road conditions may be expected during the break-up 
period in the spring of 1948.
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A sand and gravel road to the Buff onta mine branches off the new highway near 
Perry lake in Michaud township and enters Garrison township just north of Halfway 
lake. This road continues as a wagon road beyond the Buffonta, east and south-east 
into Harker and Elliott townships. A road to the Garthack property on the south 
boundary of the township leaves the Buff onta road at Garrison creek but can only be 
travelled by car as far as Orecar lake owing to a wash-out at that point.

GENERAL GEOLOGY

The bed rock in Garrison township is all of Precambrian age. The rocks are 
exposed in isolated areas, much of the township being drift or swamp-covered. Depths 
of drift from 100 to 300 feet are often encountered in drilling.

The rocks exposed include sediments, volcanics, ultrabasic and basic dikes and 
sills of several ages, and granitic and related intrusives. As the contacts between 
the sediments and volcanics are drift-covered or faulted, their age relationships 
are unknown. The terms Keewatin and Timiskaming, therefore, will not be used in 
this report, following practice previously adopted in the townships mapped to the west. 
The terms Haileyburian (?), AlgomanC?), Matachewan(?), and KeweenawanC?) have 
been used because they designate certain lithological types and therefore convey to 
the reader more than if all the intrusives were grouped under one heading. This 
seems especially desirable because there are at least four ages of diabase.

Much of the geology of the township, and particularly that within the main fault 
zone, is known only from diamond-drill cores.

The Precambrian formations are tentatively arranged as follows, the form- 
ational numbers being those used previously in adjoining townships.

Table of Formations 

PRECAMBRIAN

Keweenawan(?):
7. Quartz diabase, diabase, olivine diabase.

Intrusive contact 
Matachewan(?):

6. Quartz diabase, diabase.

Intrusive contact 
Algoman(?):

5. Granite, syenite, feldspar porphyry, quartz-feldspar porphyry, felsite, 
lamprophyre.

Intrusive contact 
Haileyburian(?):

4. Gabbro, diabase, peridotite, dunite, serpentine.

Intrusive contact 
Volcanics

3. Rhyolite, fragmental lava.
2. Andesite, basalt, diabasic lava, spherulitic lava, fragmental lava, tuff and 

chert, talc-chlorite schist.

Faulted contact 
Sediments

1. Greywacke, arkose, quartzite, argillite, conglomerate, iron formation 
chlorite schist

Sediments

A belt of sediments crosses the northern part of the township from east to 
west and is well exposed in one area adjacent to the Destor-Porcupine fault zone in 
the north central part of the township. The east and west sections have been found 
by diamond-drilling. Where unaltered, the rock types recognized are greywacke, 
arkose, quartzite, and minor amounts of conglomerate and iron formation.
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In most of the exposures the rocks are highly fractured and altered, show little 
to no trace of bedding, and have the appearance in a hand specimen of a pink, buff, 
yellow, or grey felsite. The term "felsitized sediment" has been used locally to des 
ignate these rocks. Thin-section study of these "felsitized sediments" suggests that 
in some the presence of white mica and carbonate is the cause of the colour changes, 
but in others there are no noticeable mineral additions to the normal mineral assem 
blage of the rock that would account for the colour changes. It is possible that the 
colour change is partly due to a change in the state of the iron present from ferrous 
to ferrie. The origin of this felsitization and fracturing may be twofold : first, thermal 
metamorphism by the large granite mass to the south, and second, movements and 
hydrothermal activity during the period of development of the Destor-Porcupine 
fault zone.

Remnants of finely laminated iron formation from a few feet to 100 feet in 
thickness are present. The folding of these beds is complex and indicates the great 
extent of folding and faulting to which the felsitized sediments have been subjected.

Pebble conglomerate was found in diamond-drill cores at the east end of the 
belt.

Relatively unaltered, well-bedded greywacke outcrops on the Teddy Bear trail 
on the Linton property, and on the Hastings property.

The western extension of the belt has been found in diamond-drill holes on the 
Garrison Creek property and on the Broulan (which adjoins the Garrison Creek on 
the west) in Garrison township and on the Caswell property (Wright-Hargreaves op 
tion) in Michaud township. On the Caswell property, finely laminated iron formation, 
which contains some jasper bands, and coarse gritty greywacke are present as narrow 
interbeds in the greywacke. This assembladge is similar to that seen on the Brydges 
claims and suggests to the writer the continuity of these sediments across the 
Destor-Porcupine fault zone.

In a diamond-drill hole that crossed the granite contact on the Wright-Harg- 
reaves property south of the main fault zone, well-banded biotite gneiss occurs. 
These rocks when examined in thin sections are found to be biotite gneiss and cor 
dierite-biotite gneiss. The presence of cordierite would indicate that these rocks 
are probably sediments. This is the only locality where such rocks have been re 
cognized to date j no other sediments in the area being metamorphosed by the granite 
to this degree. It is possible that these gneisses represent a continuation of the belt 
of sediments found in diamond-drill holes on the Broulan and Garrison Creek prop 
erties. The writer, however, prefers at present to consider them inter-flow sed 
iments in the volcanics, such as those found south of the belt of sediments in the 
southwestern part of Michaud township.

The structure of the belt of sediments maybe anticlinal because top determin 
ations by grain gradation in drill cores indicate tops both north and south, on the 
north and south sides of the belt. Over much of the exposed area of the beltj how 
ever, no data are available.

The Destor-Porcupine fault zone is the south boundary of the belt east from 
the property of Cobalt Products, Limited, whereas to the west of this property the 
belt lies to the south or along the south limits of the fault zone. Until additional drill 
ing has been carried out, it will not be possible to determine what is the horizontal 
displacement of the belt by the fault zone.

Volcanics

Scattered areas of volcanics were mapped, the largest outcrop areas being 
near the north boundary of the township west of Garrison creek and in the south cen 
tral part of the township. Isolated outcrops were found elsewhere.

The lavas are mainly basic to intermediate in composition and consist of a 
monotonous series of diabasic flows with lesser amounts of pillow and, rarely,spher 
ulitic lavas. Acid lavas, largely fragmental, were mapped near the north boundary 
of the township to the east and west of Garrison creek.

The lavas in the northern part of the township face north; those in the south 
have tops to the south.



Adjacent to the granite, the lavas have been amphibolitized and sheared and 
contain much epidote as irregular stringers. Within fault zones, particularly the 
Destor-Porcupine fault, the lavas are slightly to strongly carbonatized or altered
to talc-chlorite schist. TI .. , . , 0 .HaileyburianC?)

Ultrabasic to basic rocks, ranging from dunite to gabbro or diabase with min 
or amounts of anorthositic gabbro and enstatite gabbro, are found in a band across 
the northern part of the township. The dunite is completely surpentinized, and the 
gabbro much altered. Isolated occurences of these rocks are recorded in drill holes. 
These rocks are gabbro or diabase, some being as basic as feldspathic pyroxenite.

The occurrences in the northern part of the township are believed to form a 
sill intrusive into the lavas, but owing to the numerous cross-faults and strike-faults, 
their relationships to one another and the volcanics is not clear. This sill is poss 
ibly part of a horizon that extends f romMcCool township in the west, across Garrison 
township, east into Harker township, forming there the Ghost range of hills. The sill 
has exposed widths of from 200 to 500 feet. In the northeastern part of the township, 
exposures and drill cores suggest that two sills may be present.

The contact between the serpentmized dunite and gabbro is usually highly shear 
ed and is presumed to be an old strike fault.

AlgomanC?)

The centre of the township is occupied by a stock of granite and syenite. The 
stock is covered largely by mature mixed forest and is poorly exposed except in the 
canyon, a deep north-south valley which crosses the centre of the granite mass, and 
a small area of old burn on the northeastern part of the mass.

The rock is a pink or pink and white, massive, fine-to medium-grained horn 
blende granite and is remarkably uniform in composition and texture. No detailed 
microscopic study of the mass has been made. Marginal phases, as seen in drill 
cores, are hornblende syenite.

Granite, syenite, quartz and feldspar porphyries, felsite, and lamprophyre are 
found cutting the lavas in diamond-drill cores. Within the Destor-Porcupine fault 
zone, these rocks have been brecciated and replaced by carbonate and chlorite.

Carbonatized Rocks

Within the zone of the Destor-Porcupine fault, which crosses the township from 
west to east, all the rocks involved in the movements have been fractured,sheared, 
and in part highly altered. Besides the development of talc-chlorite schist from the 
lavas, which has been previously noted, there has been widespread carbonatization. 
The carbonatization has been very variable, there being all gradations from part 
ially carbonatized to completely carbonatized rocks. The altered or carbonate rocks 
occur in shades of grey, buff, cream, yellow, and green. Drilling has indicated widths 
of carbonate or zones of alternating carbonate, felsite, and syenite from a few feet 
to more than 500 feet, but owing to the complex cross-faulting and attendant diffi 
culties of correlation, the greatest length of carbonate found to date is not more than 
2,000 feet.

MatachewanC?)

North-south diabase dikes that may be assigned to the Matachewan have not 
been mapped within the boundaries of the township. Two small dikes cut off by faults 
outcrop in Michaud township just west of Garrison township between mile posts XII 
and XIII.

Keweenawan( ?)

Diabase dikes trending approximately N. 70OE. are included here, although 
their age relationship to north-south diabase dikes is not known. In the townships 
to the west, dikes with this strike were found to be younger than the north-south 
dikes.
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Scattered outcrops of a medium-to coarse-grained diabase containing scatt 
ered large altered feldspar crystals were mapped in the southeastern part of the 
township. These exposures are thought to represent a dike about 400 feet wide 
trending N.700E.

Within the Destor-Porcupine fault zone, diamond-drilling has revealed the pre 
sence of a f airly persistent narrow dike, which has been called theNewfield diabase. 
The rock is a fresh quartz diabase. It has been found by drilling on the Broulan, 
Garrison Creek, Hastings, Wright-Hargreaves, andNewfield properties over a len 
gth of 3 miles. The general trend isN.70oE. ? but the position of the dike is variable; 
It has been found both near the north and south contacts and in the centre of the 
fault zone. A small exposure of a lithologically similar rock was mapped in the 
western part of the Mining Corporation ground (east of the Linton property) in the 
northeast part of the township.

A fresh olivine diabase dike, 75 feet wide, trending N.200W., cuts felsitized 
sediments on the Linton claims. The rock is placed in this group owing to its un 
usual freshness and the presence of olivine. It is very similar to the large dike of 
olivine diabase found in Carr and Beatty townships to the west.

STRUCTURAL GEOLOGY

But for the exploration of the Destor-Porcupine fault zone by diamond-drill 
ing little information on major fault structures could have been derived from the 
few outcrops. Known major fault zones in the townships to the west extend east into 
Garrison township. These structures ha ve been proved by diamond-drilling to extend 
across the township through the properties of Broulan, Garrison Creek, Cobalt 
Products, Hastings, Wright-Hargreaves, Garrcon, Inspiration, Brydges, Linton, 
Morningdale, and Mining Corporation. The diamond-drilling on these properties has 
shown the presence of numerous strike and cross-faults and strong shearing in the 
lavas with the development of talc-chlorite schist and carbonate bodies. Minor bod 
ies and dikes of syenite, felsite, and lamprophyre are abundant in this zone. The fault 
zone ranges from 400 to 2,000 feet in width, the widest part being at the assumed 
junction with the Munro fault. On the Broulan property it dips about 73ON., but on 
the properties to the east the structure is so complex that the dip is uncertain. On 
theNewfield property the position of the porphyry body indifferent drill-holes may 
be best explained by a north dip.

In the northwestern part of the township, the lavas face north. To the south 
near the Destor-Porcupine fault, a few scattered determinations in the lavas show 
tops to the east or south, indicating an anticline pitching east. The south limb of this 
anticline is transected by the Munro fault, which runs south of Twin lake.

Just north of the Destor-Porcupine fault in the centre of the township is a belt 
of sediments with a maximum width of 2,500 feet. Owing to the " felsitization " of 
these rocks, bedding is rare to absent. Remnants of iron formation indicate highly 
complex folded structures within the belt. Intense shearing along the north side of 
the belt and development of carbonate there and within the belt suggest the presence 
of at least three strike faults trending about N.70oE.Top determinations within the 
belt are so few as to be almost meaningless, both north ana douth determinations 
being obtained in such positions as to suggest an anticlinal structure. To the west this 
belt is drag-folded or cross-faulted and lies to the south of the Destor-Porcupine 
fault zone.

The lavas in the southern part of the township face south. The strikes of the 
lavas as the gra'nite mass is approached swing and are parallel to the granite-vol 
canics contact. Practically no determinations were available in the lavas to the east 
and souteastof the granite mass owing to the lack of outcrops, intense metamorphism, 
and shearing.

As no evidence of any crosscutting rslationships between the granite and lavas 
was found, and the top determinations in the lavas f ace away from the granite stock, 
it would appear that the granite is a concordant intrusive implaced within a dome 
of the lavas..

Scattered exposures and lack of horizon markers have made it impossible to 
show more than a few of the many cross-faults that are probably present. Many 
scarps and gulleys are believed to indicate cross-faults and are shown on the map 
as assumed faults. Only in the northwestern part of the township has it been poss-



ible to map many cross-faults. There, outcrops of gabbro-dunite sill arc separated 
from one another by numerous lineal valleys, and contacts are offset, which indi 
cates a series of cross-faults trending mainly between the north and northeast. The 
abundance of cross-faulting here at intervals of 200 to 600 feet may indicate that 
similarly closely spaced faults exist all across the township. If such a condition does 
exist, it is not surprising that it is exceedingly difficult to project assumed contacts 
and faults between diamond-drill holes or in drift-covered areas.

Within the granite mass there is a straight valley, known locally as the canyon, 
trending N. 15^V. This valley is an extension of the Garrison creek valley in the 
northern part of the township. It is assumed that it may be the site of a cross-fault 
because the quartz vein on the Garrison Harbour property has an apparent horizon 
tal offset of 100 feet or a vertical displacment of about 70 feet, depending on whether 
the west side has moved north or upwards. It is also possible that this valley is a 
wind gap, having been developed by an earlier Garrison creek in pre-glacial times.

ECONOMIC GEOLOGY

Prospecting and exploration in Garrison township have been largely confined 
to the search for gold deposits, although some attention has been paid to deposits of 
massive sulphides.

Gold has been found in deposits in the sediments, volcanics, or intrusiy.es under 
a variety of conditions. Although the occurences are well mineralized, assays indi 
cate that few of them carry economic quantities of gold.

The following types have been prospected or explored by drilling:

1. Interflow chert bands with finely disseminated sulphides or lenses of massive 
sulphides: Depollo (on the north boundaryof the township) and Bird properties.

2. Acid igneous rocks, mainly quartz, quartz-feldspar, or feldspar porphyry and to 
a lesser extent granite or syenite mineralized with pyrite: Newfield and Wright - 
Hargreaves properties.

3. Pegmatite stringers with pyrite in sheeted zones in lavas or sediments: Buffonta 
and Mining Corporation properties.

4. Quartz veins:-
a. White quartz with pyrite: Garrcon property.
b. White quartz with pyrite and chalcopyrite: Deloye Deep and Bambi properties, 
c. Quartz, white and black, with pyrite, chalcopyrite, and galena: Garrison Har 

bour property.
d. White quartz with galena: Brydges property.
e. Breccia quartz veins with sulphide mineralization largely confined to wall rock 

inclusions: Bambi property.

5. Quartz-carbonate (buff or green quartz-carbonate bodies mineralized withfinely 
disseminated pyrite and carrying mainly low gold values): Broulan, Garrison Creek, 
Cobalt Products, Hastings, Wright-Hargreaves, Newfield, and Brydges properties.

Grab samples of the best mineralized material from all types of occurences 
were taken by the writer and were assayed for gold. Most of them gave low to negli 
gible values. Samples carrying galena gave from 0.5 to 2.3 ounces of s i!.*"1 r per ton.

Drilling on theNewfield and Wright-Hargreaves properties has outlined a lineal 
body of porphyry within the Destor-Porcupine fault zone. Sections of commercial 
grade gold ore were cut, but the work to date has not indicated whether the body is 
of any economic importance.

In 1935,1936, and 1937, underground exploration on the Garrcon property was 
carried out from a 62-degree inclined shaft, 260 feet deep, on the 120 and 240-foot 
levels, and a total of 4,293 feet of drifting and crosscutting was done. Diamond drill 
ing amounted to 16,099 feet. Several small ore shoots were outlined, but the results 
on the whole were unsatisfactory.

In 1937, the open pit at Amca, now the Buffonta, mine provided some ore mat 
erial for a 50-ton mill, which has since been dismantled, with a recorded gold pro 
duction valued at 31,298. Diamond-drill exploration by the company and others 
during the years 1937, 1939, 1941-43, and 1946-47 totals approximately 22,000feet.
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The Garrcon and Buffonta properties are inactive at the present time.

Future Exploration

Data available to the writer indicate that past and recent diamond-drilling in 
the township totals over 130,000 feet. The De stor-Porcupine fault zone has a length in 
the township of 32,000 feet, and 65 diamond-drill holes, totalling 56,000 feet, have 
entered or are in this zone. Seventy per cent of the footage drilled was confined to 
a length of about 6,000 feet, so that much of the fault zone remains unexplored.

Many branch or cross-faults associated with the Destor-Porcupine fault zone 
have been explored only slightly or not at all. It seems reasonable to expect that 
these should receive some attention in futu"re programmes of exploration.

January 15, 1948



Linn

Ontario Department of Mines



LEGEND
PRECAMBRIAN 

KEWEENAWAN C?)

Quartz diabase, diabase (7a), olivine 
diabase f7b).

MATACHEWAN t?)
"———l

3 Quartz diabase, diabase.

Granite, syenite, feldspar porphyry, quartz 
-feldspar porphyry, felsite, lamprophyre.

Gabbro, diabase (4b); peridotite, dunite, 
and serpentine f4d.

VOLCANICS

Rhyolite: fragmental lava.

//\ Andesite, basalt: pi/tow lava, diabasic
//j lava, spherulitic lava, fragmental /eva,
SSl tuff and chert, talc-chlorlte schist,

SEDIMENTS
Greywacke, arkose, quartz/te, argillite, 
conglomerate^ iron formation flr)t 
chlorite schist.

SYMBOLS

Geological boundary, defined^nd tsfu/ntd.

Direction in which lavs flows face, 
(general symbol}.

Direction in which lava flows face, 
indicated by shape of pi/lows.

Strike and dip of vertical bedding. 

Strike and dip of schistosity.

Strike and dip of vertical schistosity.

Direction in which beds face indicated by 
tion in grain size.

Magnetic declination approx. ll'W (1947).

SOURCES OF INFORMATION

Geological maps and drilling plans of Mining 
Companies. Geology of diamond drill holes by N.Hogg, 
1946,1947. J. Satterly and assistants, 1947. 
Geology by J. Satterly and assistants, 1947.

PRELIMINARY MAP OF

GARRISON TOWNSHIP
DISTRICT OF COCHRANE,

ONTARIO

Scale: l Inch to '/z Mile.


