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INTRODUCTION

The area described herein was mapped during the field season of 
1950. Pace and compass traverses were spaced approximately at quarter- 
mile intervals with occasional greater local detail. The map accompanying 
this preliminary report is somewhat generalized and shows tentative 
interpretations of some structural relationships that are still in doubt.

Adjoining Map Areas and Previous Publications

Ontario Department of Mines publications are available for Barrie l 
township to the west and Olden and Oso townships 2 to the southeast and the 
writer's preliminary report on South Canonto and Palmerston townships is in 
course of publication.

The only previous published map showing any geology in Clarendon 
township is the 1901 map of Ells, 3 of the Geological Survey of Canada, on a 
scale of 4 miles to the inch.

Access

A network of good gravel roads provides access to within two or 
three miles of nearly any point in the township. Ardoch is some 20 miles by 
road from Sharbot Lake on No. l highway and a similar distance from North 
Brook on No. 41 highway.

Parts of some of the limestone areas are cleared for farming. Bush 
travel is good.

GENERAL GEOLOGY

All bed rock is Precambrian. About half of the township is underlain 
by a more or less typical assemblage of Grenville-type crystalline limestones 
and dolomites together with various schists and gneisses. The degree of 
metamorphism is rather high, but original bedding can be identified in many 
places and a good deal of the bedding is rather flat.

Underlying these Grenville-type rocks are highly metamorphosed 
volcanics.

A conglomerate below the volcanics has been identified in the region 
south of Plevna lake near the west boundary of the township.

1. V. B. Meen, "Geology of the Grimsthorpe-Barrie Area," Ont. Dept. 
Mines, Vol. LI, 1942, pt. 4.

2. W. D. Harding, "Geology of the Olden-Bedford Area,"Ont. Dept. Mines, 
Vol. LVI, 1947, pt. 6.

3. R. W. Ells, Geol. Sur. Can., Perth Sheet, No. 119, 1901.
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Extending across the map is a narrow band of sedimentary rocks 
believed to be distinctly younger than the main mass. These consist of 
limestones, varved sediments, and some conglomerate and are described in 
further detail below.

About one-third of the township is underlain by granite. A complex 
of diorite, gabbro, and granite rocks with the crescent-shaped outline of a 
phacolith occurs between Ardoch and Plevna, and these rocks are intrusive 
into the Grenville-type sediments.

Table of Formations

CENOZOIC

Mostly a rather thin mantle or till, gravel, sand and kame deposits. 
Marl in Ardoch lake.

PRECAMBRIAN

Gabbro-diorite complex with a considerable variety of rock types,
including some granite.

Granite and granite gneiss; quartz-feldspar pegmatites. 
Younger Sediments: Blue bedded limestone and varved sediments:

thin band of Hastings-type chert conglomerate at east boundary
of township. 

Various schists and gneisses believed to be mostly of sedimentary
origin but including some volcanics in the vicinity of Mosque lake;
some narrow limestone bands; Mica-garnet-sillimanite schist
containing kyanite in vicinity of Fernleigh. 

Crystalline limestone and dolomite, with various proportions of
iaterbanded gneiss; schist-and amphibolite. 

Volcanics, mostly highly altered and including hybrid rocks near
granite contacts; boulder granite conglomerate below the volcanics
in region of Plevna lake.

Volcanics

The volcanics occur in three narrow bands crossing the southern part 
of the township and in a fourth area of more irregular outline south of Plevna 
lake. The rocks are mostly biotite and hornblende schists and gneisses and, 
for the most part, would defy interpretation as to origin were it not that they 
occur as mappable units which can be traced westward to areas of pillowed 
lavas and agglomerates in Barrie township. The continuity and uniform width 
of the three southern bands where they are in contact with granite is note 
worthy.

Boulder Granite Conglomerate

Boulder granite conglomerate underlies the volcanics in one local 
area. It is found on both the north and south sides of the small granite mass 
south of Plevna lake and just inside the west township boundary. Although 
this preliminary report is not the place for a detailed description, the rocks 
are of some special interest because the close field resemblance between the 
boulders and the material of the granite mass strongly suggests that the 
conglomerate is resting on the granite with erosional unconformity. If this 
were the case, here would be a pr e-Grenville granite. On the other hand, 
there is some field evidence that the granite may be intrusive into the vol 
canics and limestones, and laboratory work must be carried out before de 
tailed comment is in order.

Crystalline Limestone and Dolomite

Crystalline limestone and dolomite are not particularly unusual for 
this general area. A detailed description will be omitted at this time, and the 
reader is referred to reports on adjoining areas mentioned under the earlier 
heading of "Previous Publications." Comment on a dolomite occurrence will 
be found below under "Economic Geology." A band of limestone, which 
crosses the central part of the township has been assigned to "younger 
sediments" for certain structural and other reasons.
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Schist and Gneiss

The schist and gneiss are for the most part rather fine grained 
biotite and siliceous schists. Around the outer margin of the Plevna diorite- 
gabbro complex they approach in places the appearance of a granite. In the 
vicinity of Mosque lake some volcanics may be included in the unit shown on 
the preliminary map.

An unusual mica schist, which contains kyanite, sillimanite, and 
staurolite, is described below under "Economic Geology."

Younger Sediments

In a zone from a quarter of a mile to half a mile in width, which 
passes through Fernleigh and to the north of Ardoch, occur certain sediments 
which have been mapped as being younger than the main mass of Grenville- 
type sediments. The evidence for this is found largely in Palmerston 
township to the east and will be described in more detail in another publi 
cation. These rocks consist of rhythmically bedded "varved"* sediments 
(the varves averaging about 2 inches in width) and limestones, which have a 
rather unique appearance in that they are distinctly bedded, are on the whole 
rather pure, and have a characteristic bluish colour.

The zone is bounded on the south by a "limestone conglomerate" of 
probably autoclastic (brecciatecDlorigin.^ On the north these younger rocks 
apparently are cut off by a strike (or near strike) fault, which has been 
traced across the map sheet and a further 15 miles to the northeast to the 
vicinity of Clyde Forks in Lavant township.

A very narrow band of Hastings-type conglomerate occurs on the 
south margin of these younger sediments just at the east boundary of the 
township.

Granites

At least two distinct types of granite occur but are not shown 
separately on the preliminary map. The Plevna Lake granite and much of the 
granite in the northwestern part of the township is a rather fine grained 
pink type, often with a very low percentage of dark minerals. Almost all of 
the granite in the south half of the township is of a much coarser texture 
with prominent biotite and distinct foliation. Grey rather than pink 
predominates, and structurally this granite is highly concordant with the 
volcanics and sediments.

Gabbro-Diorite Complex

The gabbro and diorite are not unlike many other intrusive masses 
in southeastern Ontario in that they show a considerable variety of 
composition, ranging from quite dark amphibolitic rocks through to pink 
and grey granitic types, and there is considerable local complexity of 
structural relations between the various types.

The outcrop pattern strongly suggests the form of a phacolith, but 
there is some evidence (which will not be detailed here) of a structural 
unconformity at the west nose of the structure between the limestones and 
the schist band.

Pegmatites
Quartz-feldspar pegmatites are abundant in the granites of the south 

half of the township and in the limestones and other sediments northeast of 
Ardoch. They seem to be quite barren of useful mineralization.

1. Using "varves" in the sense that does not necessarily imply an asso 
ciation with glaciation.

2. V. B. Meen, Ont. Dept. Mines, Vol. Lt 1942, pt. 4, pp. 17, 18.
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STRUCTURE

The broad structural features are indicated on the accompanying 
map, including locations of the main anticlinal and synclinal axes. A set of 
joints trending about S. 60O E. is well developed throughout most of the area 
and controls the direction of many of the streams. Most of the larger struc 
tural features show clearly on the aerial photographs. The plunge of folds 
and lineal elements is mostly at low angles in the central part of the town 
ship but steepens to easterly plunges of 30 to 45 degrees in the eastern part. 
It might be noted here that in the townships to the east there is evidence of 
northward overturning of strata, and some evidence has been noted of south 
ward overturning in townships to the west of Clarendon.

ECONOMIC GEOLOGY 

Kyanite and Sillimanite

Remarkable for its continuity, a band of distinctive schist, which is 
seldom more than 100 yards wide, can be traced across the 9-mile width of 
Clarendon township and a further 15 miles northeastward across the town 
ships of Palmerston, South Canonto, and Lavant. Over most of this distance, 
the schist is made up of muscovite, biotite, and feldspar and contains garnet 
and sillimanite. The presence of abundant hard "knobs" of the size of hen's 
eggs is characteristic.

In the central part of Clarendon township, near Fernleigh, the schist 
contains in places considerable kyanite along with sillimanite and staurolite. 
The Fernleigh portion of the band is considered worthy of attention, having 
regard to the possibility of locating a commercial deposit of kyanite, which 
has use as a refractory material, as does sillimanite.

i

The kyanite occurs in elongated crystals up to 8 inches in greatest 
dimension. Some of the best material is closely related to quartz veins, 
suggesting that hydrothermal activity may have been important in the 
formation of the deposit.

One typical outcrop may be seen on the power line a little over half 
a mile northeast of Fernleigh postoffice, and there is another about 100 feet 
beyond the end of the road which runs northwest from the Ardoch-Fernleigh 
road at a point about 2 miles northeast of Fernleigh.

This band of schist is much too small to be shown on the prelimi 
nary map, but occurs it across the township close to and immediately north 
of the fault which is shown on the map as forming the northwest boundary of 
the younger sediments.

Schist of similar appearance may be found on the main power lines 
about 2 miles northeast of the Ardoch-Plevna road, but no kyanite or 
staurolite was found except as mentioned above.

Dolomite

Along the northeast shore of Plevna lake there are exposures of 
quite pure dolomite, and this local area might be worth some attention. The 
small dolomite grains are poorly bonded together with the result that the rock 
weathers readily to a fine dolomite sand.

Marl

There may be a considerable amount of marl in Ardoch lake, about 
two miles east of Ardoch postoffice.

Talc

At the extreme north-east corner of the township, a band of talcose 
schist is well exposed on the shore of Mosque lake. An attempt was made to 
work the deposit a few years ago just outside Clarendon township in Pal 
merston. Such material as can be seen would appear to be below commercial 
grade but might offer some promise from further exploration.
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Tremolite

South of the Plevna-Ompah road and northeast of the diorite-gabbro 
complex, there has been very extensive alteration of the limestone to pure- 
white tremolite. If a use could be found for this mineral, this area would be 
worth consideration.

Gold 

Boerth Property

The Boerth property is located just south of the main power lines, 
three-quarters of a mile southwest of the Ardoch-Plevna road. According 
to Department of Mines reports, l some gold bullion was produced here in 
1899. Some of the vein material is still well exposed in trenches and open 
to about 100 yards in width, are interlain with limestones. Those veins that 
can still be seen all cut diagonally across the schist bands, paralleling the 
principal regional joint pattern. Apparently the veins do not persist into the 
limestone. They consist of quartz and show widths up to 2 feet or more; the 
principal mineralization seen was arsenopyrite. No visible gold was seen, 
and no assay information is available at this time. There are about a dozen 
locations readily available for sampling.

Webber Property

The workings of the Webber property are located west of the Boerth 
and less than a quarter of a mile northeast of what is locally called Swagger 
lake. Trenching and shaft-sinking had been done several years ago over a 
length of some 200 feet on a foot-wide quartz vein, which parallels the 
regional trend. Only some arsenopyrite and pyrite were seen, although it is 
said that some good gold values occur.

There are other old workings on the main power lines about a mile 
and a half east of the Ardoch-Plevna road.

Gold values are also said to occur on the farm of George Weiss, 
31/2 miles west of Ardoch school, in erratic quartz veins in limestone. 
No assays are available.

Iron

One and a half miles from the northeast corner of the township along 
the branch power line, disseminated magnetite occurs in dark schists in 
quantity sufficient to disturb the compass needle over a considerable area.

RECOMMENDATIONS TO PROSPECTORS

The kyanite, dolomite, and talc showings described above warrant 
some further attention. Gold apparently does occur in the area in a zone that 
happens to be approximately parallel to the main power lines. Apparently no 
modern assay records exist, and some of these showings deserve resam 
pling. Disseminated magnetite occurs as described above and is worth some 
study. The abundant pegmatites are apparently quite barren. Should a com 
mercial use be found for tremolite, the deposits referred to above could 
have some merit.

1. Percy Hopkins, Ont. Dept. Mines, Vol. XXX, 1921, pt. 2, p. 15. 
W. G. Miller, Ont. Dept. Mines, Vol. XI, 1902, p. 203.
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LEGEND
CENOZOIC

G/ac/a/ debris, kame deposits 
of sand and gravel.

PRECAMBRIAN
Gabbro-diorite complex including 
some granite.

Granite, granite gneiss, pegmatite.

Younger sediments: blue limestone, 
varved sediments, chert conglomerate 
of Hastings type. 
Schist and gneiss of various types 
believed to be mostly of sedimentary 
origin. Minor limestone. 
Crystalline limestone and dolomite 
with minor amounts of schist and 
gneiss.

SYMBOLS
Road.

Power line.

MINERAL OCCURRENCES 
REFERENCE

K Kyanite

T Talc

Dol Dolomite

Tr Tremolite
Prospect shaft or pit. Au g0/^

Fe Iron
Mineral occurrence.

Strike and dip of schistosity. 
Strike and vertical dip of schistosity.

Strike and dip of bedding.

Anticlinal ar/s.

Synclinal axis. Fault.

PRELIMINARY MAP OF

CLARENDON TOWNSHIP
FRONTENAC COUNTY 

Scale: l inch to 2 miles


