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INTRODUCTION

During the 1947 field season, a detailed geological survey supplemented by 
magnetometer work was made of the area surrounding the Joburke gold discovery, 
which had resulted in widespread staking during 1946. It was hoped that this work 
might reveal the structural conditions related to the gold occurence and thus serve 
as a guide in further exploration. While the geological mapping is not yet complete 
and much magnetic surveying remains to be done, it is felt that a certain measure of 
success has been obtained. Considerable folding and faulting not previously known 
have been indicated.

ACKNOWLEDGMENTS

Work in Keith township was greatly f aciliated by the kind co-operation and hos 
pitality of the personnel of Joburke Gold Mines, Limited, and related interests. The 
writer is especially indebted toE.MacLeod, B. Alexander, D. Mode, and E. G. Bishop, 
of Joburke Gold Mines, Limited, and to C. P. Robertson, consulting geologist for 
Hoodoo Lake Mines, Limited. The outcrops on the property of Keith Gold Mines, 
Limited, were mapped by a transit survey made by Phil Eckmann, who generously 
provided the writer with this material and the opportunity to make a geological ex 
amination of the property. Mr. Robertson also did the outcrop mapping on the prop 
erties of MacLeod-Cockshutt Gold Mines, Limited, and Dulama Gold Mines, Limited, 
and went over these with the writer.

The assistants showed great perseverance in traversing the heavy drift county 
in the search for small outcroppings. D. Aitkens, who acted as senior assistant, has 
provided the writer with valuable data on the nature of the "serpentine rocks" of the 
area, based on microscopic studies of more than 50 thin sections.

LOCATION AND ACCESS

The main line of the Canadian National Railways north from Capreol traverses 
the eastern and northern parts of Keith township and the southwestern part of Muskego. 
The nearest divisional point is Foleyet, which is situated a few miles west of the 
northwest corner of the map area and is the closest supply base. Joburke siding is 
now the main stopping-off place within the map area, and accomodation may be ob 
tained there. The Joburke camp and mine site lie about 11/2 miles due west of the 
railway station and are reached over a rough road by foot, wagon, or truck. The area 
may be readily reached by water from the south by means of the Opeepeesway and 
Woman rivers and Horwood lake.

Travelling within the area has to be done on foot except in the eastern part of 
Keith township, through which the Groundhog river runs, and in the vicinity of the 
boundary between Keith and Muskego townships, where a number of lakes afford easy 
travel by water.
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TOPOGRAPHY

T he Keith-Muskego area is one of heavy overburden where the rock outcroppings 
are few and seldom well exposed. The forest cover is quite heavy over most of the 
area. Near the west boundary of Keith township the drift country grades off irregu 
larly into cedar-spruce -swamp and then open swamp, but otherwise the area is not 
a swampy one. The outcrops shown on the preliminary map represent the general 
ized areas within which there are places where the rock is exposed or may be exposed 
with a hammer or grub hoe. The best exposures of rock are near the southwestern 
part of Slate Rock lake, where there are small sections of park-land and a rather light 
drift mantle.

GENERAL GEOLOGY

The Precambrian rocks of the area cannot be classified as to age groups until 
further and more widespread mapping has been completed. A tentative arrangement 
of the Precambrian formations mapped is given below:-

Table of Formations

Diabase:
Diabase and quartz diabase dikes.

Granite; Porphyry:
Various granitic masses and gneissic equivalents; quartz, quartz-feldspar, and 

feldspar porphyries (not all of one age)

Serpentine:
"Serpentine rock" (altered dunite) sill-like masses.

Diorite; Gabbro:
Dioritic to gabbroic dikes and sills (probably not all post-volcanics).

Sediments:
Quartzite, greywacke, arkose, conglomerate, argillite; phyllite, schist, slate. 

(Occur at various horizons in the major volcanic complex).

Rhyolite:
Acid lavas and related pyroclastics; porphyries; interbedded quartzites (believed 

to be interbedded in the major volcanic series). (Includes some small bands of 
acid rocks not stratigraphically related to the main rhyolite horizons).

"Greenstone":
Intermediate to basic lavas and related rocks of widespread occurrence through 

out the'map area; undifferentiated dioritic sills; some sediments; schistose 
equivalents.

Iron Formation:
Banded quartz-hematite and quartz magnetite horizons in the greenstone series 

(largely confined to the south-central part of the area).

"Greenstone"

The rocks grouped under the general term "greenstone" comprise a wide 
variety of generally basic volcanic rocks ranging in texture from fine to coarsely 
crystalline. They range from rather fresh-looking, pale blue-green dacitic lavas to 
rusted, dark-green to black basalts. Pillow structures are rarely seen, partly owing 
to the heavy overburden but probably largely owing to the fact that they were not 
developed. Flow-top breccias are found in some places. Granular-textured volcanics, 
which are believed to be tuffs, are fairly abundant and in places provide structural 
information. Associated with, the volcanics are some sedimentary interbeds, especially 
on the property of Garnet Gold Mines, Limited, and around Slate Rock lake. Locally, 
the volcanics have been sheared to yield schists and gneisses. The "greenstone 
areas are not believed to represent a single stratigraphical unit but rather a complex 
group of mainly volcanic formations sliced up by several strike-and cross-faults,



-3-

Iron Formationr
Iron formation is quite prominent across the south-central part of the area. 

In the northern parts of the Joburke and Garnet properties it is strongly developed 
as one or more persistent bands interbedded with the lavas. South of this main iron 
horizon on the Joburke property, there are a number of less extensive horizons, 
some of which are largely banded hematite and quartz and only slightly to moderately 
magnetic. Similar to these, and yet not definitely related, are the wider horizons of 
banded quartz and hematite observed at the east end of the lake at the Joburke camp, 
(Mackeith lake) and extending eastwaird beyond the railway tracks. North of Joburke 
station this formation becomes highly'magnetic over a zone 50 to 100 feet wide, where 
it is bordered by a gabbro dike. These eastern exposures of the banded iron formation 
have a maximum width of 200 feet, whereas the western and northern bands are sel 
dom more than 30 to 50 feet in width. The eastern iron formation also differs in 
having a wide band of sediments or tuff along the south contact. The banded quartz- 
hematite formations to the east and west of Mackeith lake, therefore, cannot be defin- 
ately related to each other. In addition, the faults known to exist under this lake 
complicate the structure, and lithological and stratigraphical similarities between 
the iron bands would have to be very definite before they could be linked up with 
certainty.

The only iron formation seen in the area apart from the south-central belt lies 
south of Slate Rock lake, where a narrow band has been traced for a few hundred 
feet. It strikes northwest-southeast and is cut by a diabase dike.

South of Groundhog River station and on strike across the Groundhog river, 
there is a pyritic zone in the volcanics on which much test-pitting has been done. 
It was previously regarded as an iron formation but is now known to represent a 
sulphide replacement.

Rhyolite

The rhyolite formations shown on the preliminary map are not regarded as a 
stratigraphical unit. Immediately north of Keith lake there is a narrow band of acid 
rocks interbedded with "greenstone" and siliceous sediments. Both lavas and tuffs 
appear to be represented. This formation seems to extend eastward beyond the limits 
indicated on the map but may grade or pass out into the sediments. Heavy overburden 
prevents further mapping. Occasional small exposures of similar rocks were seen 
in the greenstone areas of this horizon about l 1/2 miles to the east. The Keith lake 
rhyolite horizon is believed to be an integral part of the mixed volcanics-sediments 
formation of this section.

The major rhyolitic formation is that occuring across the southern part of the 
area. It appears to be a part of the greenstone series, though the relations are con 
fused by the presence of a major strike fault along most of the north contact where 
the adjacent rocks are observable, while elsewhere the contact relations are masked 
by heavy drift. The rhyolitic formation includes rhyolite and dacite lavas and their 
unsorted tuffaceous and agglomerate equivalents,-numerous quartz, quartz feldspar, 
and feldspar porphyries; and bedded tuffs and some sediments.

Sediments

The sediments shown separately on the preliminary map represent only those 
units which are large enough to be shown under the limiting conditions of the scale 
and which form recognizable horizons. They do not represent a single stratigraphical 
horizon but rather a numuer 01 norizons in the "greenstone" complex. Along the 
strike fault on the north side of the major rhyolite horizon, the sediments are large 
ly argillaceous. In the northeastern part of the Garnet property and again to the 
northwest, the sediments are fine-grained impure ;uartzites. Around Slate Rock lake 
the sediments show gradations from conglomerate to argillite. North of Slate Rock 
and Keith lakes the sediments are much metamorphosed and properly termed slates, 
schists, and phyllites

Diorite and Gabbro

The diorite and gabbro group of rocks includes all those coarse-grained, 
intermediate to basic rocks which for the most part occur as sills in the volcanic 
complex. They may represent intrusives of the same age or younger than the vol 
canics. Some of them are exceptionally coarse and quite feldspathic.
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Serpentine

The serpentine rocks occur as large elongate bodies in the volcanic complex 
and appear to be sills. The serpentine rock represents an altered ultrabasic rock, 
which is properly termed a pyroxene-bearing magnetite dunite.

Granite and Porphyry

The granite and porphyry rocks of the area include the plutonic masses border 
ing parts of the map area, a sill and a small boss of granite near Groundhog River 
station, and numerous porphyry masses and dikes in the vicinity of Slate Rock lake. 
Some of the porphyry bodies in the last named section are believed to be much older 
than the bordering granites of the area and their gneissic phases.

Diabase

The diabase rocks are represented by a few dikes of diabase and quartz diabase, 
which trend north and south across the older formations.

STRUCTURAL GEOLOGY

The gathering of structural information was difficult owing to the heavy drift 
mantle over most of the area. Top determinations were made locally from pillow 
structures, f low-top breccias, and chilled contacts in the volcanics, grain gradations 
in both tuffs and sediments, and certain other phenomena. The same symbol has been 
shown on the map to indicate these sporadic top determinations. Drill-hole data 
have supported the surface information in most cases. From the top determinations 
and general oceurrenceof the rhyolite rocks at Joburke, an anticlinal "nose" of 
greenstone plun^i.ig eastward is indicated. There is no other indication of such a 
fold in the south-central part of the area, but a sharp change in the strike of the 
formations is found near the first bend in the railway west of Joburke station.

The sedimentary formations south of Slate Rock and Keith lakes seem to be 
preserved in a canoe-shaped basin with some rather tight folding at either end. The 
nose of the fold has been mapped at the west end, but at the east end the relations 
are only conjectural. The relations of these sediments with those west of Slate Rock 
lake are not known. Folding is quite evident in the sediments north of Slate Rock 
lake, where dioritic sills intrude the sediments. The folds plunge at shallow angles 
to both the east and west. This folding maybe related to the intrusion of thediorites 
rather than to the regional folding.

Faulting is quite evident in Keith and Muskego townships. The formations appear 
to be liced by a number of important strike faults, the movements along which are 
of unknown proportions. Final mapping in the immediate area around Joburke may 
reveal information on the movements of the strike fault through this area. The struc 
tural picture is further complicated by the presence of numerous north-south faults 
whose relations with the strike faults are still quite puzzling. Much diamond-drill 
ing will have to be done to afford a better understanding of the fault relations. The 
north-south faults appear to be both younger and older than the strike faults.

ECONOMIC GEOLOGY

Interest in the area at present centres around the operations of Joburke Gold 
Mines, on whose property interesting drill results were obtained in 1946 and active 
underground exploration is now in progress. The veins occur in an anticlinal "nose" 
of greenstone, which is bordered on the south by rhyolite formations and on the 
north by rhyolites and a major strike fault. The shaft f j om which three levels have 
been opened, is located between the two major surface showings lying just south of 
the old concession line to the southeast of Mackeith lake. The veins occur within 
the same fault block. Similar veins occur in neighbouring fault blocks but are offset 
as if they had been faulted, though the faults are not yet proved as post-vein. Most 
of the vein locations have been shown on the map prepared by Nelson Hogg, of the 
Ontario Department of Mines, which was published in August 1946. Diamond-drilling 
and underground work indicates a strong vein zone across the shaft-site fault block. 
The vein or vein network material ranges in width from a few feet up to 50 feet. 
Since Mr. Hogg's map was published, two other vein locations have been uncovered
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to the northwest of the present shaft site and immediately adjacent to the strike 
fault. These vein zones are probably the easterly extension of the veins exposed 
near the concession line where it is crossed by a quartz-diabase dike.

The vein material is largely quartz, carbonate, and pyrite with a minor amount 
of chalcopyrite and, very rarely, visible gold. The presence of chalcopyrite is re 
ported as a good indicator of values.

*

Somewhat similar vein material has been uncovered and drilled on the Hoodoo 
property to the southeast of thejoburke showings. The Hoodoo veins do not lie within 
the same "greenstone nose" as the Joburke showings but occur in a related fold 
structure.

The detailed mapping so far completed in the area has indicated a structural 
condition on the Joburke property, which is not found elsewhere. This offers some 
explanation of the Joburke occurence, but the mapping shows little evidence of the 
possible occurrence of similar structures elsewhere in the area. The most likely 
chance of finding similar structures seems to be to the northeast of Joburke, where 
there is a pronounced change in regional strike and much faulting.

As the strike fault does not follow the rhyolite belt to the east of Joburke, future 
exploration might well be directed towards tracing the fault to the east and the search 
for f old structures along its south side rather than towards exploring the extensions 
of the rhyolite or acid volcanic belt. If the Joburke strike fault could be picked up 
far to the west in Ivanhoe township, it might also be best to look for fold structures 
along its south side.

The search for gold values elsewhere in Keith and Muskego townships does 
not seem to have produced encouraging results. Many veins in the Slate Rock lake 
section carrying appreciable quantities of pyrite, but values from grab samples are 
negligible and pannings are poor. East from the northern part of Keith lake and 
White Duck lake for about 2 miles, veins were observed carrying both pyrite and 
arsenopyrite. Gold samples of some of these gave low values in gold.

March, 1948.




