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Abstract 

Cashel township, comprising about 75 square miles,is near 

the southwestern border of the Grenville province of the Canadian 

Precambrian Shield. Western and central parts of the township 

are underlain by a Proterozoic metavolcanic-metasedimentary 

sequence at least 15,000 feet thick which was regionally 

metamorphosed to the greenschist facies in the southwestern part 

of the area and to the lower and middle almandine facies in the 

central and northern parts of the area. The regional metamorphism 

culminated after the sequence was folded about northeast-trending 

axes, but before the emplacement of granitic and mafic intrusive 

rocks. 

The metavolcanic-metasedimentary sequence, whose base is 

unknown, is divided into 4 formations which decrease in relative 

age from east to west in the area and which can be traced 

southwestwards and northwards into adjacent townships. A thick 

formation of mafic and minor felsic metavolcanics forms the lower 

part of the sequence and grades upward over a few hundred feet 

into a thin formation composed mainly of felsic and intermediate 

metavolcanics. Metasediments, consisting of a formation composed 

mainly of metagreywacke and minor calcareous metasandstone and 

metasiltstone, overlain by a formation composed mainly of carbonate 

metasediments, overlie the metavolcanics. The metagreywacke unit 

interfingers westward with the lower part of the overlying 

carbonate metasedimentary unit, and, locally, both units interfinger 

with the upper part of the underlying metavolcanics. The volcanic 

rocks were extruded into a dominantly marine environment in 

which was deposited the carbonate metasediments. Greywacke was 

i ' » 
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probably derived locally from tectonically active volcanic areas 

within the original basin of deposition. 

A small trondhjemite stock intruded metasediments and 

metavolcanics in the southwest corner of the township, and much 

of the eastern half of the township is underlain by sodic granitic 

rocks and contaminated gabbro and diorite of the Weslemkoon 

batholith which intruded the metavolcanics. This mass truncates 

metamorphic isograds defined in the metavolcanics and metasediments 

and contact metamorphosed metavolcanics in the greenschist and 

lower almandine amphibolite facies terranes. Intense deformation 

of the metavolcanics and metasediments accompanied the emplacement 

of the batholith. Mafic sills and dikes, which are concentrated 

between two major fault zones, were intruded after the sodic 

granitic rocks. Calcite and quartz fissure veins, found locally 

in metasediments and mafic sills and dikes in the southwestern 

part of the township, may be post-Middle Ordovician in age and 

are the youngest rocks exposed. 

The area was subjected to Pleistocene glaciation, and Recent 

deposits consist of swamp accumulations, marl, and,locally, 

fluvial and lacustrine deposits. 

Zones of pyrite- and pyrrhotite-bearing, rusty-weathering 

schists, in which a few concentrations of pyrite have been 

explored, are found throughout the area in the metasediments and 

metavolcanics. Gold, silver, copper, and lead mineralization are 

found in quartz veins, and lead, barite, and silver mineralization 

are found in late calcite fissure veins. A thin unit of 

siliceous iron formation is present in metavolcanics in the 





central part of the township. Talc mineralization is abundant 

locally in mafic metavolcanics near the Weslemkoon batholith and 

is probably of hydrothermal origin. A small amount of marble 

has been quarried for dimension stone. 
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Geology of Cashel Township 

By 
i 

S. B. Lumbers 

Introduction 

General 

Cashel township, which covers an area of about 75 square 

miles in the east-central part of Hastings county, is shown on 

the Bancroft, Coe Hill, Mazinaw Lake, and Denbigh map sheets of 

the National Topographic Series. The village of Gunter in the 

southwestern part of the township and the settlement of McCrae 

near the east-central boundary of the township are the main 

centres of population. 

Geological investigations and mineral exploration have been 

carri'ed out in the area for over 100 years. Although gold, silver, 

lead, zinc, copper, iron, pyrite and talc mineralization are 

present in the area, marble quarried for dimension stone is the 

only mineral production reported. 

Present Geological Survey 

Geological mapping of Cashel township, which was carried out 

by the author and his assistants during the 1963 field season, was 

done by pace-and-compass traverses, generally run at l/4 mile 

intervals, perpendicular to the strike of the various rock units, 

and tied to roads, lakes, streams, and other topographic features. 

Geological data were plotted in the field directly on acetate 

sheets fitted over 4-inch to one mile air photographs. This 

information was then plotted on the manuscript map, on a scale of 

1,320 feet to one inch^ prepared by the Cartography Section of the 

1Geologist, Ontario Department of Mines, Toronto. 
Manuscript received by The Director, Geological Branch, Sept 9 1966 
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Ontario Department of Mines from maps of the Forest Resources 

Inventory of the Ontario Department of Lands and Forests. 

Topographic additions and alterations were made to the manuscript 

map by the author. As the final map (No. , back pocket) was 

produced on a scale of one inch to l/2 mile, many of the outcrops 

had to be generalized and slightly enlarged. Outcrop areas which 

are shown on map No. consist either of continuous rock 

exposure, or of many small outcrops. 

About 400 rock handspecimens were collected during the field 

mapping for petrographic and chemical examination in the laboratory. 

The results of the laboratory work supplemented field observations 

and aided in preparing the classification of the rocks shown by 

symbols in map No. (back pocket). 

Acknowledgments 

The author was assisted in the field by C. J. Hodgson, 

T. J. Beesley, W. E. Roscoe, and R. A. Tivy. Mr. Hodgson, as 

senior assistant, did independant geological mapping and assisted 

in some of the laboratory studies. 

Mr. L. H. Wright, Deputy Chief Ranger, Ontario Department of 

Lands and Forests, Gilmour,stored equipment for the author between 

the 1962 and 1963 field seasons. The author is indebted to numerous 

residents of the area who rendered assistance in many ways. 

Means of Access 

The main means of access to Cashel township is by the 

Weslemkoon Lake road which extends eastward from highway No. 62, 

about twenty-four miles north of the town of Madoc, through the 

villages of Gilmour in Tudor township and Gunter in southwestern 
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Cashel township, to Weslemkoon Lake in northwestern Effingham 

township. From the road leading eastward from Gunter in 

southwestern Cashel township, a gravel road, which is maintained 

by the Hydro Electric Power Commission of Ontario, extends 

southward into northern Grimsthorpe township and then eastward 

along the power line in northern Grimsthorpe township to within 

half a mile of the southeast corner of Cashel township where a 

branch road extends northward to a gravel pit near the southwest 

shore of Whitefish Lake in the southeast corner of Cashel township. 

Near the centre of Cashel township, a gravel, forest access road 

extends northward from the Weslemkoon Lake road to a township 

road at Dry Narrows between Mayo and Gin Lakes in southern Mayo 

township. Most other parts of Cashel township are accessable 

either by tractor roads constructed during logging operations, by 

old wagon roads, or by trails. 

Natural Resources and Development 

Except for McCrae near the east-central boundary, settlement 

is confined to the southwestern quarter of the township where the 

village of Gunter was established in the mid 1800?s. The township 

was subdivided into lots and concessions in 1860 and 1861, and by 

the 1870*s a few farms had been cleared in the vicinity of Gunter. 

Most of the land can be classed as either marginal or submarginal 

for agricultural purposes, and most of the farms established by 

the early settlers are now abandoned. 

Although some mixed farming is carried on near Gunter, summer 

residents and lumbering provide the major sources of income for the 

residents of the area. Cottages have been established on Mephisto, 
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Cashel, Horse, Gunter, and Hinchcliffe lakes, and two sawmills 

were active in the area during 1963• Pine, spruce, hemlock, 

balsam, cedar, maple, beach, poplar, ironwood, and birch are cut 

in the area. 

Bass, pickerel, trout, perch, and pike are caught in the 

lakes and streams within the township, and white-tailed deer, 

black bear, weasel, mink, skunk, muskrat, beaver, rabbit, and fox 

are the main game and fur-bearing animals. 

Previous Geological Work 

Prior to the present study, no detailed mapping had been 

carried out in the map-area, but reconnaissance studies were made 

in parts of the area by Vennor (1S70), by Adams and Barlow (1910), 

and by Thomson (1943). Other references to the geology of the 

area are found in Hewitt (1956) and in Hodgson (1965). Preliminary 

geological maps of Cashel township compiled by the author were 

published in 1964 (Lumbers, 1964a). 

The Bancroft (G.S.C., 1950a), Denbigh (G.S.C., 1952a), Coe Hill 

(G.S.C., 1950b), and Mazinaw Lake (G.S.C., 1952b) aeromagnetic 

sheets include the map-area, and Abraham (1951) describes 

aeromagnetic anomalies within that part of the area covered by the 

Coe Hill sheet. 

Physiography and Pleistocene Geology 

Physiography 

General 

The map-area lies within the Cashel peneplane division of 

Kay*s (1942a) Lake Ontario homocline which forms the north limb 

of the Allegheny synclinorium (Kay, 1942b) and which is a south-
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sloping surface that was deeply eroded in Precambrian time. The 

Cashel peneplane is a resurrected, glaciated, Precambrian erosion 

surface with a local relief of about 100 feet and a gentle 

southward slope averaging about 7 feet to the mile. 

Relief 

In Cashel township, the maximum relief is about 400 feet. 

The highest elevations, which form a water parting (Figure 1) 

separating the Ottawa River drainage basin from the Lake Ontario 

drainage basin, are found in the northern and east-central parts 

of the township. Elevations along the water parting range from 

about 1250 to 1500 feet; the highest point is about one mile 

south of the most southerly tip of Aide Lake in north-central 

Cashel township. South of the water parting, the average 

elevation gradually decreases to about 1100 to 1150 feet at the 

southern boundary of the township. North of the water parting, 

elevations range from 1100 to 1400 feet, and at the northern 

boundary of the township the average elevation is about 1250 feet. 

Local relief in the metavolcanic-metasedimentary terrane in the 

western and central parts of the township is as much as 200 feet 

(Photo 1), but within the granitic terrane in the eastern part of 

the township the local relief is rarely more than about 50 feet. 

The grain of the topography closely conforms to the layering and 

foliation of the underlying metavolcanics and metasediments, but 

irregular topography is characteristic of the granitic terrane. 

Drainage 

Cashel township is drained by three drainage systems; the 

Moira: River system, the Trent River system, and the Madawaska 
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River system. The Madawaska River system is part of the. Ottawa 

River drainage basin; the other two river systems belong to the 

Lake Ontario drainage basin. South of the water parting (Figure 

most of the western part of the township is drained by the Trent 

River system via its main tributary, Beaver Creek. The southern 

and southeastern parts of the township are drained by the Moira 

River system and its main tributaries, the Black River and 

Partridge Creek. The area north of the water parting is drained 

by the Madawaska River system via Aide and Coburn creeks, which 

flowonortheastward into Weslemkoon Lake, and by Egan Creek which 

flows northwestward into the York River. Most of the waterways 

are not navigable, but waterways which connect Mephisto Lake with 

Limerick and Dark lakes to the west in Limerick township are 

easily navigable by small boat. 

Many of the small streams of the area have been dammed by 

beavers. The resulting flooding of these streams has created 

numerous small ponds and swampy areas, or has enlarged previously 

existing ponds. 

Rock Exposure 

For the most part, rock exposure ranges between 20 and £0 

percent, and the drift cover is thin. Outcrops are most abundant 

near the water parting and in the southern half of the township. 

In general, the metavolcanics and intrusive rocks are better 

exposed than the metasediments which are more soluSafble and were 

less resistant to the abrasive action of the moving ice that 

covered the area during the Pleistocene. The largest lakes and 

the thickest drift accumulations are found in the marble-rich 
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terrane in the western part of the township; in places within the 

granitic terrane in the eastern part of the township, extensive 

sand and gravel deposits and swampy areas are present (Figure 1). 

Pleistocene Geology-

Some of the main features of the Pleistocene geology in the 

map-area are shown in Figure 1. Although four glacial stages 

occurred during the Pleistocene Epoch in the Great Lakes region, 

evidence of only the last ice-sheet, the Wisconsin, is found 

within the map-area. Moreover, of the two lobes of the Wisconsin 

ice-sheet recognized in the central and eastern parts of southern 

Ontario (Chapman and Putnam, 1951), orientations of glacial striae 

and of roches moutonees indicate that the map-area was affected 
A 

only by the northern lobe which advanced southward across the 

central part of southern Ontario to the Lake Ontario basin. 

Within the map-area, the average direction of ice movement as 

determined from five glacial striae is S 3° W and is similar to 

average directions recorded in adjacent townships (Lumbers, in 

press). Roches moutonees found in the granitic terrane in the 
7J 

eastern part of the township are oriented within a few degrees 

of south. 

Till in the form of ground moraine is the major glacial deposit 

in the area and is commonly a gravelly to sandy loam containing 

numerous pebbles and boulders most of which are derived locally 

from the Precambrian bedrock. The ground moraine is generally 

not more than a few feet thick, but rare thicker accumulations 

are found in valleys and in depressions between rock ridges. 

Podzolic soils have formed on much of the ground moraine; where 
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marble is the predominant bedrock, brown forest soils are common. 

Details of soil types and their distribution within Hastings 

county are given by Gillespie et al (1962). 

Small deposits of sand and gravel overlie, and, in places, 

are interstratified with, the ground moraine. These deposits, 
of 

which areAboth glaciofluvial and glaciolacustrine origin, are 

commonly bedded and most are found at the borders of lakes and 

swampy areas, and along stream valleys. Most of these deposits 

are thin and richer in sand than in gravel; the thickest deposits 

are found at the southern border of the township near the Black 

River and near the settlement of McCrae in the east-central part 

of the township. Thinly bedded varved clay is exposed in places 

along the shores of Mephisto Lake (Photo 2) and along the 

waterway connecting Mephisto and Limerick Lakes. Muck soils 

predominate in swampy areas, and in some lakes and bogs overlying 

marble, marl has accumulated (see page 69 ). Many of the swampy 

areas represent ponds, small lakes, and extensions of existing 

lakes which shallowed and were converted to bogs as the result of 

isostatic adjustments following the retreat of the ice-sheet. 
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Bedrock Geology 

Preliminary Statement 

Cashel township is in the central part of the Bancroft-Madoc 

area (Lumbers, 1964b) of the Grenville Province of the Canadian 

Precambrian Shield. The eastern two-thirds of the township are 

within the northwestern flank of the Elzevir-Ashby dome (Lumbers, 

in press) which contains the oldest superficial rocks and some 

of the oldest intrusive rocks found in the Bancroft-Madoc area. 

A complexly folded and faulted, Proterozoic metavolcanic-

metasedimentary sequence underlies about two-thirds of the township 

and is divided into four formations which decrease in relative age 

from east to west. The Tudor metavolcanics, which consists 

mainly of mafic metavolcanics and whose base is unknown, is the 

oldest formation and is overlain by the Oak Lake formation 

consisting of intermediate and felsic metavolcanics. The Vansickle 

formation, which consists mainly of metagreywacke and calcareous 

metasandstone and metasiltstone, overlies the Oak Lake formation 

and, locally, the Tudor metavolcanics. The Dungannon formation, 

composed largely of marble, overlies the other three formations, 

but, locally, tongues of the lower part of the Dungannon formation 

separate the Vansickle formation from the underlying Tudor 

metavolcanics and Oak Lake formation. 

The west-central part of the Weslemkoon batholith, which 

consists largely of trondhjemite and granodiorite, intruded the 

Tudor metavolcanics and underlies much of the eastern half of the 

township. A small trondhjemite stock in the southwest corner of 

the township is probably a satellitic body of the Wadsworth 

Trondhjemite in adjacent southeastern Limerick township (Lumbers, 
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in press). Altered mafic sills and dikes intruded the metasediments 

and granitic rocks. Post-Middle Ordovician, calcite and quartz 

fissure veins found locally in the southwestern part of the 

township are the youngest rocks exposed. 

Metavolcanics and Metasediments 

General 

Metavolcanics and metasediments in Cashel township are a 

continuation of the metavolcanics and metasediments mapped in 

eastern Limerick and northeastern Tudor townships (Lumbers, in 

press). Rusty-weathering pyrite- and pyrrhotite-bearing schist 

units, which are shown in map No. (back pocket) by a separate 

pattern, developed in both the metavolcanics and metasediments and 

are discussed in the Economic Geology section. 

Mineral assemblages of the metavolcanics and metasediments in 

Cashel township show that their regional-metamorphic grade increases 

in intensity from the greenschist facies in the southern part of 

the township to the almandine amphibolite facies in the central 

and northern parts of the township. Three isograds defined in 

Limerick township on the basis of the composition of plagioclase 

in the metavolcanics and metasediments can be extended eastward 

into Cashel township (Figure 4 ) where they are truncated by the 

Weslemkoon batholith and its contact metamorphic aureole. The 

zoned albite isograd, which marks the boundary between middle and 

upper greenschist facies rocks and the disappearance of most 

primary microtextures in the metavolcanics and metasediments, is 

coincident with the garnet isograd in metasediments of suitable 

bulk chemical composition. The oligoclase isograd marks the 

boundary between upper greenschist and lower almandine amphibolite 
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facies rocks and is coincident with the staurolite isograd in rocks 

of suitable bulk chemical composition. The andesine isograd marks 

the boundary between lower and middle almandine amphibolite facies 

rocks and the first appearance of diopside and andalusite in rocks 

of suitable bulk chemical composition. Middle greenschist facies 

rocks can be correlated with the quartz-albite-biotite subfacies 

of the greenschist facies of Turner (Fyfe et al, 195#, p. 217-224), 

whereas upper greenschist facies rocks can be correlated with 

Turner's quartz-albite-epidote-almandine subfacies. Mineral 

assemblages of some of the almandine amphibolite facies rocks, 

particularly those between the oligoclase and andesine isograds, 

are typical of Turner*s staurolite-quartz subfacies of the 

almandine amphibolite facies. 

Next to the greenschist facies terrane in southern Cashel 

township, the contact metamorphic aureole of the Weslemkoon 

batholith is zoned with an outer zone of albite-epidote hornfels 

facies rocks and an inner zone of hornblende hornfels facies rocks. 

Near the almandine amphibolite fa^ees terrane, the inner zone of 

hornblende hornfels facies rocks gradually widens and next- to the 

almandine amphibolite facies terrane, the outer zone of albite-

epidote hornfels facies rocks is absent. 

Metavolcanics 

General 

A thick metavolcanic sequence which was mapped in northeastern 

Tudor and southeastern Limerick townships and divided into the 

Tudor metavolcanics and the Oak Lake formation (Lumbers, in press), 

continues northeastwards into Cashel township and underlies most of 
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the southern, central, and north-central parts of the township 

(Figure 4 ). The Tudor metavolcanics, which is composed of 

mafic metavolcanic^ flows derived mainly from basalt and andesite, 

and minor mafic pyroclastic rocks and felsic metavolcanics, is 

overlain by the relatively thin Oak Lake formation which is 

composed of felsic metavolcanics, mafic pyroclastic rocks, and 

mafic metavolcanic flows derived mainly from andesite and dacite. 

Both formations were intensely deformed by the intrusion of the 

Weslemkoon batholith which, in Cashel township, was emplaced 

within the Tudor metavolcanics. In addition to this thick 

metavolcanic sequence, two, thin, mafic metavolcanic flows not more 

than about two feet thick are present in carbonate metasediments 

overlying the Oak Lake formation in lot 30, concession II, Cashel 

township. 

Lithology 

Mafic Metavolcanics 

Within the greenschist facies terrane in southwestern Cashel 

township, the metavolcanic sequence is composed mainly of amphibole 

mafic metavolcanics which probably are derived from basaltic and 

andesitic flows (Lumbers, in press). These rocks can be traced 

along their strike into the almandine amphibolite facies terrane 

where they consist of foliated and layered amphibolite. Greenschist 

facies mafic metavolcanics near the top of the metavolcanic sequence 

between Hinchcliffe and Horse lakes, in the vicinity of felsic 

metavolcanics, and in a northeast-trending zone as much as half a 

mile wide that extends from lot 27, concession I.;to lot 1$, 

concession IV; are mainly amphibole-poor mafic metavolcanics which 

probably are derived from andesitic and dacitic flows. Locally, 
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the amphibole-poor mafic metavolcanics also are interlayered with 

the amphibole mafic metavolcanics. The amphibole-poor mafic 

metavolcanics can be traced along their strike into the almandine 

amphibolite facies terrane where they consist of layered biotite 

amphibolite and hornblende-quartz-plagioclase gneiss. At the 

north-central boundary of Cashel township and in adjacent parts 

of southern Mayo township, the metavolcanic amphibolites and 

hornblende-quartz-plagioclase gneiss were mapped by Hewitt and 

James (1955) as metagabbro, metadiorite, and metasediments. 

Amphibole mafic metavolcanics, whose major constituents in 

approximate order of decreasing abundance are actinolite, albite_, 

epidote, quartz, carbonate, chlorite, and iron-titanium oxide 

minerals, are foliated, fine- to medium-grained, green to dark 

greemrrocks which display a variety of primary textures and 

structures such as grain gradation within flows, phenocrysts of 

altered plagioclase, amygdules,Aand pillows. Pillow structures 

are particularly abundant but are generally deformed and only 

rarely sufficiently well preserved to give dependable top 

determinations. Most of these rocks contain quartz, quart-z-

carbonate, and carbonate veinlets and lens-like masses oriented 

both parallel and at an angle to the foliation; southeast of the 

prominent zone of felsic metavolcanics that extends northeastward 

from the southern boundary of lot 30, concession I to lot 1#, 

concession IV, quartz veins are particularly abundant, and the 

amphibole mafic metavolcanics are sericitized locally. Near the 

almandine amphibolite facies^ terrane, chlorite, epidote, and 

abundance 

carbonate decrease in abundant, albite shows reversed zoning, the 

pleochroism of actinolite increases in intensity, and the amphibole 
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mafic metavolcanics grade into foliated and layered amphibolites 

which are composed mainly of hornblende and plagioclase, and minor 

quartz and iron-titanium oxide minerals. 

Foliated amphibolite is dark green to black, fine-grained, 

and rarely contains medium-grained, euhedral magnetite crystals, 

fine- to medium-grained garnet porphyroblasts, and medium-grained 

hornblende porphyroblasts. Poorly preserved, primary volcanic 

textures and structures, such as grain gradation within flows, 

pillows, and amygdules are common; relic plagioclase phenocyrsts 

are rare. Foliation is marked by aligned hornblende prisms and 

lineations are generally present. Foliated amphibolite commonly 

grades into foliated, layered amphibolite which contains numerous, 

alternating, hornblende-rich and plagioclase-rich layers parallel 

to the foliation. Near the greenschist facies terrane, the 

layering is poorly developed and discontinuous, and it commonly 

is marked by lens-like hornblende aggregates only a fraction of an 

inch long. With increasing metamorphic grade, the layers thicken 

and are more continuous than near the greenschist facies terrane 

(Photo y). Garnet porphyroblasts are rare, but coarse-grained 

hornblende porphyroblasts as much as half an inch long are common. 

Near the greenschist facies terrane, primary volcanic structures 

are rarely preserved in the layered amphibolite but are absent 

elsewhere. Quartz veins, which are both discordant and concordant 

to the foliation and layering are abundant in the amphibolites. 

Amphibole-poor mafic metavolcanics generally contain about 5 

to 20 percent medium- to coarse-grained, poorly oriented, 

actinolite porphyroblasts scattered in a fine- to medium-grained, 

green to greyish green foliated matrix in which the major 

constituents in approximate order of decreasing abundance are 
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albite, quartz, chlorite, biotite, epidote, carbonate, iron-

titanium oxide minerals and white mica. Locally, medium-grained 

biotite and magnetite porphyroblasts are present. Most of the 

primary textures and structures found in the amphibole mafic 

metavolcanics also are found in the amphibole-poor mafic 

metavolcanics. Foliation is defined by aligned micas and chlorite; 

near the almandine amphibolite facies terrane, foliation increases 

in intensity, actinolite porphyroblasts increase in abundance, 

chlorite and epidote decrease in abundance, albite shows reversed 

zoning, incipient mineral layering is common, and the amphibole-

poor mafic metavolcanics grade into layered biotite amphibolite 

and hornblende-quartz-plagioclase gneiss. 

Layered biotite amphibolite differs from layered amphibolite 

by containing l) abundant biotite in hornblende-rich layers, 2) 

more plagioclase-rich layers, 3) abundant medium- to coarse-grained 

hornblende porphyroblasts and coarse-grained, feathery, hornblende 

aggregates, 4) more garnet porphyroblasts, and 5) slightly better 

developed layering, particularly near the greenschist facies 

terrane. Hornblende-quartz-plagioclase gneiss, which contains 

less than twenty percent hornblende mainly as medium- to 

coarse-grained porphyroblasts, is commonly interlayered with the 

layered biotite amphibolite. Primary volcanic structures are 

rarely preserved in the layered biotite amphibolite and 

hornblende-quartz-plagioclase gneiss, but some 1600 feet west of 
<t-(oiitAch, Wt^-quM-ti-VoriiHenJe-pUgiocUK rock., 

Upper Partridge Lake, jp&®r±y layered biotite ampltj^olito^ which 

contains less than thirty percent mafic minerals, displays larg< 

well preserved pillows with dark green selvages rich in biotite, 

epidote, and hornblende which stand out strikingly against the 

light grey interior of the pillows. 
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Where contact metamorphosed by the Weslemkoon batholith, the 

mafic metavolcanics consist mainly of fine- to medium-grained, 

massive to foliated, dark green to black, amphibolite which 

commonly contains thin, discontinuous quartz-plagioclase layers. 

Amphibolite immediately adjacent to the intrusion in the southern 

half of the township commonly has a granoblastic texture, and, 

rarely, primary volcanic structures are preserved. In the northern 

half of the township, sheared and crumpled, fine- to medium-grained, 

foliated amphibolites, which contain plagioclase porphyroblasts 

and in which quartz-plagioclase layers are particularly abundant, 

are found within 700 feet of the intrusion (Photo 4); locally some 

amphibolite interlayered with felsic metavolcanics was converted 

into biotite-rich schist (Photo 5J« In places near the batholith, 
treimo li + e- ckloi-i-te. - 1"^lc rock , 
ta-H ft*ttremainu-cliluiiLe mjhi-sfr, which locally contains anthophyllite 

is found in the cores of steeply plunging drag folds or in zones 

up to 100 feet wide that parallel the foliation in the amphibolites 
lo 

(Photo &). For a more detailed discussion of the talc 

mineralization see page 61 . 

Within the greenschist facies terrane, mafic lapilli metatuff 

and meta-agglomerate are interlayered locally with the felsic and 

amphibole-poor mafic metavolcanics, and, rarely, with the 

amphibole mafic metavolcanics. These mafic pyroclastic rocks 

contain deformed, felsic and mafic metavolcanic fragments and, 

rarely, epidotized lapilli and bombs in a foliated, fine- to 

medium-grained matrix composed largely of biotite, feldspar, quartz, 

and amphibole; garnet porphyroblasts are present locally, 

particularly near the almandine amphibolite facies terrane. Within 

the almandine amphibolite facies terrane, fragments in the mafic 
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pyroclastic rocks are intensely deformed and generally elongated 

down the dip of the foliation; some lapilli metatuff can be 

traced along strike into hornblende-garnet-biotite-plagioclase-

quartz gneiss (Photo V) which is particularly common in sequences 

rich in layered biotite amphibolite. 

Felsic Metavolcanics 

Felsic metatuff, lapilli metatuff, and meta-agglomerate are 

abundant in the Oak Lake formation, but are found only locally in 

the Tudor metavolcanics. Massive to foliated, quartzo-feldspathic 

rocks which lack bedding and probably are derived largely from 

felsic flow rocks, are interbedded locally with pyroclastic rocks 

in the Oak Lake formation and form several thin units in the 

Tudor metavolcanics, particularly in the northern part of the 

township. 

The pyroclastic rocks are similar in lithology to the felsic 

pyroclastic rocks found in Limerick township (Lumbers, in press). 

Within the greenschist facies terrane, most of the metatuff is 

fine-grained, foliated, laminated to thin-bedded, and is 

mineralogically similar to feldspathic metagreywacke (see page Zo ). 

Within the almandine amphibolite facies terrane, the metatuff 

commonly contains medium-grained garnet and muscovite porphyro-

blasts in a fine-grained, intensely foliated, biotite-feldspar-

quartz matrix, and the laminated to thin-bedded habit of the 

rock is poorly preserved. Some of the rusty-weathering schists, 

particularly those which show laminated bedding, could be 

metatuff (see page £3 ), Lapilli metatuff contains numerous, 

fine-grained, quartzo-feldspathic lapilli in a foliated, 

fine-grained,matrix mineralogically similar to the metatuff. In 



IS 

general, within the greenschist facies terrane the lapilli are 

only slightly deformed, but within the almandine amphibolite 

facies terrane, the lapilli are intensely deformed, and the rock 

commonly grades into garnet-biotite-quartz-feldspar gneiss which 

rarely contains staurolite. Meta-agglomerate is similar to the 

lapilli metatuff, but fragments are larger, and they are better 

preserved in the almandine amphibolite facies terrane. Plagioclase 

generally predominates over potassic feldspar in the felsic 

pyroclastic rocks, but a few of these rocks, particularly in the 

Oak Lake formation, are rich in potassic feldspar. 

Rocks that possibly are derived from felsic flows weather 

light grey to pale pink. Within the greenschist facies terrane, 

most of these rocks are sericitized and foliated, but massive 

varieties containing relic felty and trachytic microtextures and 

recrystallized quartz and feldspar phenocrysts are found locally 

near the southern boundary of the township; fine-grained garnet 

and chloritoid porphyroblasts are found in some of the foliated 

rocks. Within the almandine amphibolite facies terrane, most 

of these felsic rocks are fine-grained quartzo-feldspathic schist 

and gneissAwhich contain variable amounts of biotite and carbonate, 

and, commonly, medium- to coarse-grained muscovite and garnet 

porphyroblasts'3 relic primary microtextures are absent, but 

recrystallized feldspar phenocrysts are found rarely. In the 

quartzo-feldspathic gneiss, quartz, biotite, and carbonate are 

concentrated in crude, discontinuous layers, and near the northern 

boundary of the townships, medium-grained andalusite porphyroblasts 

are present. 

The mineralogy of the assumed felsic metavolcanic flows 
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particularly the scarcity of potassic feldspar and the abundance 

of quartz, indicates that they are derived largely from sodic 

rhyolite. Nevertheless, some of these rocks, especially in the 

upper part of the metavolcanic sequence, contain potassic 

feldspar as a major constituent and are probably derived from 

potassic rhyolite. Metatrachyte in which quartz is only a minor 

constituent appears to be rare. A thin, persistent, felsic, 

metavolcanic unit mapped in the Tudor metavolcanics in northeastern 

Tudor township (Lumbers, in press) continues northeastward into 

Cashel township where it extends from lot 30, concession I to 

lot l£, concession IV. Most of the rocks within this unit are 

lithologically similar to the felsic metavolcanic flows, but the 

presence locally of interbedded felsic lapilli metatuff, the 

persistence of the unit which can be traced along strike for eight 

miles, its thinness, and its concordant nature with the enclosing 

mafic metavolcanics suggest that these rocks could be metamorphosed 

welded tuffs. 

Metasediments 

General 

Metasediments that underlie much of western Cashel township 

are a continuation of the Vansickle and Dungannon formations 

mapped in eastern Limerick township (Lumbers, in press) and can be 

divided lithologically into three major groups: 1) carbonate-poor 

metasediments, 2) carbonate metasediments, and 3) calcareous 

metasandstone and metasiltstone. Carbonate-poor metasediments, 

which are derived largely from feldspathic metagreywacke, form 

most of the Vansickle formation (Figure 4- ) and a few, thin 

members of the Dungannon formation which is composed largely of 
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carbonate metasediments derived from impure limestone and 

dolostone. Rocks of the calcareous metasandstone and metasiltstone 

group, which are assigned mainly to the Vansickle formation, are 

derived from calcareous feldspathic greywacke, which contained 

30 to 50 percent carbonate, and from sandy and silty limestone 

and dolostone rich in clastic, non-carbonate minerals. These 

rocks represent the transition zone between the predominantly 

clastic sedimentation of the carbonate-poor metasedimentary group 

and the predominantly chemical and biochemical sedimentation of 

the carbonate metasedimentary group. With increasing metamorphic 

grade, rocks of the calcareous metasandstone and metasiltstone 

group are progressively decarbonatized (Lumbers, in press), and 

most of these rocks in the map-area are characterized by abundant 

amphibole. 

Lithology 

Carbonate-Poor Metasediments 

Feldspathic metagreywacke, which is lithologically similar 

to the feldspathic metagreywacke in Limerick township, constitutes 

most of the carbonate-poor metasediments in the map-area. This 

rock is exposed mainly within the almandine amphibolite facies 

terrane where it is essentially a fine- to medium-grained, grey 

to brownish grey, biotite-plagioclase-quartz schist which contains 

medium- to coarse-grained porphyroblasts of biotite, muscovite, 

and garnet, and, rarely, a few, fine-grained porphyroblasts of 

staurolite. Where exposed in the greenschist facies terrane in 

the southwestern part of the township, the feldspathic metagreywacke 

rarely contains mica and garnet porphyroblasts, chlorite is 

commonly present, and the foliation is not as pronounced as in 
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the almandine amphibolite facies terrane. The metagreywacke is 

even bedded, and bedding, which is best preserved in the 

greenschist facies terrane, ranges in thickness from about half 

an inch to rarely over three feet. Rhythmic alternations are 

common in which beds composed of medium to fine sand alternate 

with beds composed of fine sand and coarse silt, and in which 

the sandy beds are generally much thicker than the silty beds; 

graded bedding is rare,, Biotite and muscovite form as much as 

sixty percent of the silty beds in the rhythmic alternations. 

"Where interbedded with carbonate metasediments or with calcareous 

metasandstone and metasiltstone, almandine amphibolite facies 

metagreywacke commonly contains a few coarse-grained porphyroblasts 

of hornblende. 

¥ithin the metagreywacke sequences, particularly within the 

sequence in the southwestern part of the township, pink- to 

grey-weathering meta-arkose is interbedded rarely with the 

metagreywacke. The meta-arkose is composed of fine- to 

medium-grained quartz, feldspar, and minor carbonate, and of less 

than fifteen percent micas. Plagioclase constitutes most of the 

feldspar, but potassic feldspar is abundant in some of the 

meta-arkose. 

Calcareous Metasandstone and Metasiltstone 

Within the greenschist facies terrane, rocks of the calcareous 

metasandstone and metasiltstone group consist of calcareous, 

feldspathic metagreywacke and porphyroblastic actinolite 

metasediments which form thin units interbedded with phlogopitic 

and tremolite marble of the Dungannon formation; these units are 
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particularly abundant near metavolcanics of the Tudor metavolcanics 

and the Oak Lake formation, and near metagreywacke of the Vansickle 

formation^. Calcareous feldspathic metagreywacke, which is 

similar in appearance to feldspathic metagreywacke, contains 30 

to 50 percent carbonate and less than ten percent amphibole. 

Porphyroblastic actinolite metasediments (Photo c) are grey to 

dark green rocks which contain 10 to 40 percent spherical, medium-

to coarse-grained, porphyroblastic aggregates of chlorite and 

actinolite in a fine-grained, foliated matrix composed largely of 

quartz, carbonate, albite, and biotite. 

Within the almandine amphibolite facies terrane, rocks of 

the calcareous metasandstone and metasiltstone group are mainly 

porphyroblastic hornblende metasediments most of which are found 

in the Vansickle formation where they commonly separate 

metagreywacke of this formation from carbonate metasediments of 

the Dungannon formation; a few, thin units of porphyroblastic 

hornblende metasediments also are interbedded with carbonate 

metasediments of the Dungannon formation. Porphyroblastic 

hornblende metasediments are greenish grey to dark green rocks 

containing 10 to 40 percent spherical, medium- to coarse-grained, 

hornblende aggregates and coarse-grained, feathery hornblende 

porphyroblasts disseminated in a poorly foliated matrix composed 

largely of quartz and plagioclase, and variable amounts of biotite 

and carbonate. The porphyroblastic hornblende metasediments vary 

greatly in texture and in mineralogy, even within individual 

outcrops; most commonly,hornblende porphyroblasts and biotite are 

aligned to give the rock a well developed foliation and lineation, 

but in some varieties, the hornblende porphyroblasts are poorly 
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aligned and have grown across the foliation in the matrix. Where 

biotite is abundant, the rock commonly contains coarse-grained 

garnet porphyroblasts and is essentially a hornblende-rich 

metagreywacke. In their mineralogy, some porphyroblastic 

hornblende metasediments are similar to layered biotite amphibolite 

and hornblende-quartz-plagioclase gneiss of volcanic origin, but 

the following features of these metasediments distinguish them 

from the metavolcanics: 1) most of the hornblende is present as 

porphyroblasts; 2) mineral layering is poorly developed, but relic 

bedding is preserved; Eeassi^ 3)Athe matrix is finer grained than 

quartzo-feldspathic layers in the metavolcanics; 4) the 

mineralogy is much more variable across the strike than in the 

metavolcanics\ and 5) metagreywacke and carbonate metasediments 
">l»*-ir>i«.+*ly 

are commonlyAinterbedded with the porphyroblastic hornblende 

metasediments. 

Locally, the porphyroblastic hornblende metasediments grade 

into lens-like masses of dark green to black, foliated para-

amphibolite which is essentially a plagioclase-hornblende rock 

containing more than forty percent hornblende as equigranular 

grains and, rarely, as porphyroblasts. Except for the lack of 

associated volcanic structures, the para-amphibolite is 

indistinguishable from foliated and layered amphibolites of 

volcanic origin. Where developed only locally within beds of 

porphyroblastic hornblende metasediments, rocks mapped as para-

amphibolite are probably intensely altered metasediments, but in 

the core of the Dixon Lake syncline in lots 2# and 29, concession 

XV", a relatively thick sequence of para-amphibolite free of 

porphyroblastic hornblende metasediments and of rocks of the other 
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metasedimentary groups could be of volcanic origin. 

Carbonate Metasediments 

Carbonate metasediments, which form most of the Dungannon 

formation, are composed mainly of carbonate, graphite, and 

variable amounts of calcium-magnesium silicate and magnesium 

silicate minerals, and are subdivided as shown in Table 2. The 

same subdivision were also recognized in the regionally 

metamorphosed carbonate metasediments that underlie Tudor and 

Limerick townships (Lumbers, in press). 

Within the greenschist facies terrane in southwestern Cashel 

township the carbonate metasediments consist of interbedded, 

grey, dark grey, or bluish grey, fine-grained marble and fine

grained phlogopitic and tremolitic marble which contain fine- to 

medium-grained phlogopite and tremolite porphyroblasts, fine-grained 

chlorite, and detrital grains of quartz and feldspar. The marbles 

commonly contain fine-grained pyrite as sparsely disseminated 

grains and, rarely, as streaks along joints; medium- to 

coarse-grained, white calcite patches and veinlets oriented at 

an angle to the bedding are abundant (Photo 8). Both marbles are 

finely laminated to thin bedded, and bedding is defined by 

concentrations of aligned phlogopite and tremolite in even-bedded 

interbeds only a fraction of an inch thick, by dark coloured 

layers rich in graphite, and by uneven-bedded interbeds of 

calcareous metasandstone and metasiltstone, and feldspathic 

metagreywacke (Photo @). Generally, fine-grained marble is more 

abundant than fine-grained phlogopitic and tremolitic marble, but, 

locally, interbeds rich in silicate minerals and phlogopitic and 
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tremolitic marble increase in abundance, particularly near the 

metavolcanics and near relatively thick sequences of metagreywacke. 

Near the almandine amphibolite facies terrane, the 

fine-grained marbles grade into fine- to medium-grained marbles, 

and with increasing metamorphic grade the carbonate metasediments 

show: 1) progressive decarbonation; 2) progressive decrease in 

the abundance of graphite, and, because abundant, fine-grained 

graphite produces dark grey marbles, progressive increase in 

light grey to white marbles; 3) progressive increase in the ability 

of the rocks to flow without fracture or faulting, and in 

consequence, progressive decrease in the degree of preservation 

of bedding; 4) progressive increase in the grain size of calcite, 

graphite, and porphyroblastic silicate minerals; 5) an increase 

in the abundance of white calcite patches and veinlets most of 

which are parallel to the bedding; 6) a decrease in the abundance 

of pyrite and the appearance of pyrrhotite; and 7) a decrease in 

the abundance of phlogopite and tremolite and the appearance of 

biotite, actinolite, and, rarely, hornblende. 

Fine- to medium-grained marble and fine- to medium-grained 

phlogopitic and tremolitic marble constitute most of the lower 

almandine amphibolite facies carbonate motaootfo between the 

oligoclase and andesine isograds (Figure 4 )• Medium-grained 

marble and calc-silicate granofels and gneiss are common in 

intensely deformed zones near the western boundary of the township 

north of the Limerick Lake fault, and these rocks constitute most 

of the carbonate metasediments north of the andesine isograd. 

Coarse-grained marble is confined mainly to the intensely deformed 

zone that contains the Dixon Lake syncline (Figure ^ ) in the 

northwestern part of the township. 
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In addition to tremolite, actinolite, phlogopite, biotite, 

quartz, and feldspar which constitute most of the impurities in 

the lower almandine amphibolite facies marbles, middle almandine 

amphibolite facies carbonate metasediments contain minor amounts 

of hornblende, diopside, scapolite, and epidote, and biotite is 

much more abundant than phlogopite. Coarse-grained marble is 

generally light grey to white, but pale brown to pink varieties 

are found locally; bedding is poorly preserved and non-carbonate 

impurities are concentrated in coarse knots or lens-like streaks. 

Dolomite-rich marbles, which commonly weather rusty-brown to 

buff, appear to be rare and occur mainly near the metavolcanics. 

Massive rocks composed largely of coarse-grained tremolite are 

found rarely within the almandine amphibolite facies terrane and 

are probably derived from siliceous dolostone. Marble tectonic 

breccia formed by local flowage within marble which contained 

thin sandy and silty beds is found throughout the township but 

is particularly common within the almandine amphibolite facies 

terrane. 

Stratigraphy 

The distribution of the stratigraphic units recognized 

within the metavolcanic-metasedimentary sequence is shown in 

Figure 4j and the inferred, pre-folding relationship of these 

units is shown in Figure 2. As mentioned in the discussion of the 

metavolcanic-metasedimentary lithology, the metavolcanic sequence 

is a continuation of the Tudor metavolcanics and Oak Lake 

formation mapped in Tudor and Limerick townships (Lumbers, in 

press), and the metasediments are a continuation of the Vansickle 

and Dungannon formations mapped in eastern Limerick township. 
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According to isotopic data, the metavolcanic-metasedimentary 

sequence is Proterozoic in age, and the Tudor metavolcanics, the 

oldest of the four formations, may have a mean age of about 

1310 + 15 million years (Lumbers, in press). Although the complex 

structure of the sequence prevents reliable thickness estimates, 

the present exposures of the sequence probably represent a 

thickness of at least 15,000 feet. 

Features such as abundant pillow lavas, and the presence of 

a few, interbedded, thin, marble units, indicate that the 

metavolcanic sequence was extruded into a marine environment in 

which was deposited the carbonate metasediments of the Dungannon 

formation. The Tudor metavolcanics, whose base is unknown, is 

probably the thickest formation in the area, and the top of this 

formation generally interfingers with the base of the Oak Lake 

formation. Nevertheless, in a few places in the central and 

northern parts of the township, the Oak Lake formation is absent 

and rocks of either the Vansickle, or the Dungannon formations 

overlie the Tudor metavolcanics without angular unconformity. A 

few tongues of the Tudor metavolcanics are found in the lower 

part of the Oak Lake formation, and the boundary between these 

two formations is arbitrarily placed where metamorphosed felsic, 

andesitic, and dacitic rocks compose about fifty percent of the 

sequence. In central and northern parts of the township where 

the metavolcanics and metasediments plunge northward, thin felsic 

metavolcanic units and metamorphosed andesitic and dacitic rocks 

appear to be slightly more abundant in the Tudor metavolcanics 

than to the southwest in southern Cashel, Limerick, and Tudor 

townships. 
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Metagreywacke and calcareous metasandstone and metasiltstone 

of the Vansickle formation form tongues in the lower part of the 

Dungannon formation and overlie the Tudor metavolcanics and Oak 

Lake formation. Where overlying the metavolcanics, the Vansickle 

formation consists mainly of metagreywacke which locally 

interfingers with rocks of the upper part of the Oak Lake formation. 

Nevertheless, towards the west where the Vansickle formation 

intertongues with carbonate metasediments of the Dungannon 

formation, the metagreywacke grades laterally into calcareous 

metasandstone and metasiltstone. Metagreywacke exposed in the 

northwest corner of the township is in the eastern flank of the 

Egan Lake dome (Lumbers, in press) and forms part of the Grassy 

Lake quartzite which was defined by Hewitt and James (1955) as a 

member of the Dungannon formation. This metagreywacke is probably 

a northwestward continuation of the Vansickle formation. Within 

the map-area, numerous, thin, calcareous metasandstone and 

metasiltstone members and a few relatively thick metagreywacke 

members are found in the Dungannon formation, and, locally, the 

lower part of the formation interfingers with the upper part of 

the underlying Oak Lake formation. 

When traced northward from Cashel township into Mayo township, 

the Tudor metavolcanics and the Oak Lake formation, which underlie 

the Dungannon formation, and the Vansickle formation, which 

underlies and forms tongues in the lower part of the Dungannon 

formation, were found by the author to constitute the Hermon 

formation of Hewitt and James (1955) which, according to these 

workers, overlies the Dungannon formation and forms the upper 

part of the Mayo group. The stratigraphic sequence of Hewitt 
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and James is therefore revised and two groups are recognized: 

1) the Hermon group dominated by metavolcanics and 2) the Mayo 

group dominated by metasediments. In approximate order of 

decreasing relative age the Hermon group consists of the Tudor 

metavolcanics, the Oak Lake formation, the Vansickle formation, 

the Turriff metavolcanics (Lumbers, in press), and the Burnt Lake 

formation (Lumbers, in press), and the Mayo group consists of the 

Dungannon formation and the Apsley formation and Lasswade marble 

exposed in southern Faraday, western Wollaston, Ghandos, and 

northwestern Methuen townships (Lumbers, 1966). Within the 

Bancroft-Madoc area, the upper part of the Hermon group interfingers 

with, or is equivalent to, the lower part of the Mayo group, and 

mafic metavolcanics in the lower part of the Tudor metavolcanics 

are the oldest rocks exposed. Some members of the Dungannon 

formation defined by Hewitt and James either belong to other 

formations of the Hermon group, or are intrusive into the Dungannon 

formation: the Grassy Lake quartzite is included in the Vansickle 

formation, the Turriff rusty schist is included partly in the 

Vansickle formation and partly in the Turriff metavolcanics 

(Lumbers, in press), the Turriff basic volcanics is included in 

the Turriff metavolcanics (Lumbers, in press), and the Wendsley 

Lake rhyodacite is actually an albite granite intrusion emplaced 

within the Dungannon formation (Lumbers, in press). 

Intrusive Rocks 

Granitic Rocks and Contaminated Mafic Intrusive Rocks 

General 

Granitic rocks,consisting of tonalite, trondhjemite, granodiorite, 
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sodic granite, aplite and pegmatite, form two masses in the 

map-area: l) the west-central part of the Weslemkoon batholith 

in the eastern part of the township, and 2) a small trondhjemite 

stock in the southwest corner of the township. In addition, 

contaminated gabbro and diorite was formed locally at the borders 

of the Weslemkoon batholith by the assimilation and reaction of 

mafic metavolcanics with granitic magma. The granitic rocks of 

Cashel township are part of a series of sodic granitic and 

syenitic rocks which are widespread in the central and eastern 

parts of the Bancroft-Madoc area and which form a distinct age 

group, about 1250 + 25 million years (Lumbers, 1964b; in press; 

Silver and Lumbers, 1966). 

Weslemkoon Trondhjemite-Granodiorite 

General 

The Weslemkoon Trondhjemite-Granodiorite (Figure 3) is exposed 

over more than 200 square miles in Grimsthorpe, Cashel, Mayo, 

Ashby, Denbigh, Abinger, and Effingham townships, and mapping of 

the southern and eastern limits of the mass in Effingham and 

Abinger townships is incomplete. For the most part, the batholith 

was emplaced within the Tudor metavolcanics, but the northeastern 

part in Denbigh township ^OMnahi.^ was emplaced within metasediments. 

Various parts of the batholith adjacent to Cashel township were 

mapped by Meen (1942), Hewitt and James (1955), and Evans (1964); 

Hodgson and the author did reconnaissance mapping in the batholith 

in Effingham township, and Hodgson (1965) studied the general 

petrology of the batholith in northern Grimsthorpe, Cashel, Mayo, 

Ashby, Denbigh, and Effingham townships. Contact relationships 

between the batholith and younger potassic granitic rocks in 
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southeastern Effingham and in Abinger townships have not been 

studied in detail. 

Some of the major features of the batholith as revealed by-

work to the end of 1965, are summarized in Figure J,. In plan, 

the batholith is mushroom-shaped with a roughly circular northern 

lobe about 14 miles in diameter, and a gently curved, elongate 

southern lobe, about 10 miles long and 4 miles wide, which extends 

southward from the south-central part of the northern lobe. The 

batholith is a mesozonal igneous intrusion which was emplaced 

after the culmination of the regional metamorphism in the 

surrounding metavolcanics and metasediments. The southern lobe 

intruded greenschist facies metavolcanics upon which a zoned 

contact metamorphic aureole was superimposed; the northern lobe 

intruded almandine amphibolite facies metavolcanics and 

metasediments which were contact metamorphosed only near the 

greenschist facies terrane in Cashel township. Along the southern 

and western margins of the northern lobe, discontinuous, narrow 

zones of contaminated gabbro and diorite separate the granitic 

rocks of the batholith from the surrounding metavolcanics. 

Locally along the northwestern, northern, and eastern borders of 

the northern lobe, the adjacent country rocks underwent 

granitization, and migmatitic facies of the country rocks are 

present, particularly where the contact of the lobe dips eastward 

under a sequence of eastward dipping metagreywacke in southwestern 

Denbigh township (Evans, 1964). Near the margins of the southern 
are absent, 

lobe, granitized and migmatitic country rocks, and contaminated 
rare. 

border phases of the batholith are •©&*©**£-. 

The northern lobe shows a poorly defined compositional zoning 
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and consists mainly of trondhjemite, granodiorite, and tonalite; 

sodic granite and granodiorite are concentrated near the western 

and central parts of the lobe and are partly surrounded by a zone 

rich in tonalite. Elsewhere in the northern lobe, trondhjemite 

predominates, but, locally near the margins of the lobe, 

concentrations of granodiorite are present. Trondhjemite and 

granodiorite constitute most of the southern lobe, but the areal 

distribution of these phases is more random than in the northern 

lobe. 

Structural Relations 

For the most part,contacts of the batholith appear to be 

vertical to subvertical, but the northeastern and eastern contacts 

of the northern lobe appear to dip northeastward and eastward. 

In general, the surrounding metavolcanics and metasediments wrap 

around the lobes of the batholith and appear to have partly 

accommodated themselves to the boundaries of the batholith. 

Nevertheless, in many places the contact of the southern lobe 

and, in Cashel township, the southern contact of the northern 

lobe sharply transect foliation in the metavolcanics, (see 

Figure 1+) and the north and south ends of the southern lobe show 

markedly discordant relations. Near the southern border of Gashel 

township, the western margin of the southern lobe is in fault 

contact with the metavolcanics. In many places, dike-like 

apophyses of the southern lobe extend out into the metavolcanics, 

but such apophyses are rare in the northern lobe. Angular 

metavolcanic inclusions, which show evidence of rotation, are 

abundant locally within the southern lobe, particularly near the 
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margins. A few country rock inclusions are found near the margins 

of the northern lobe but are rare within the interior of the lobe. 

Granitic rocks of the northern lobe are intensely foliated 

with abundant schlieren and granitic gneisses which are best 

developed near the marginal and central parts of the lobe. 

Gneissosity is caused by elongated quartz and plagioclase 

aggregates and by discontinuous biotite-rich layers only a few 

millimetres thick. In the southern lobe, the granitic rocks are 

less intensely foliated than in the northern lobe, and, locally, 

near the central part of the lobe these rocks are massive. In 

unweathered outcrops of the granitic rocks within both lobes, 

compositional layering parallel to the foliation is present and 

is marked by biotite-rich and biotite-poor layers as much as 

three feet thick; in places a colour banding is present in which 

grey bands containing magnetite as the chief accessory 

iron-titanium oxide mineral alternate with pink bands containing 

hematite as the chief accessory iron-titanium oxide mineral. 

In both lobes several features of the foliation, such as 

deflection around country rock inclusions, marked variations in 

trend over short distances, and truncation by late dike phases of 

the batholith, suggest that it is a primary flow layering. In 

the northern lobe, this flow layering defines an assymetric 

schlieren dome (Balk, 1937), and, in general, flow layers near 

the margins of the lobe are conformable with the foliation in the 

surrounding metavolcanics and metasediments. In the southern 

lobe, the flow layering is mainly slightly to markedly discordant 

with the foliation in the surrounding metavolcanics. 
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Lithology 

The typical lithology of both the northern and southern 

lobes of the batholith is found in Cashel township. In addition, 

most of the sodic granite found within the batholith, and most of 

the contaminated gabbro and diorite found at the western and 

southern margins of the northern lobe are exposed in the map-area. 

Dikes and irregularly shaped patches of fine-grained trondhjemite 

and granodiorite, dikes of aplite, granite pegmatite, and 

porphyritic granodiorite, and quartz veins are widespread 

throughout the major phases of the batholith, both within and 

without the map-area, but are rare in the sodic granite. 

Tonalite, trondhjemite, granodiorite, and sodic granite are 

light coloured rocks composed of feldspar, quartz, and subordinate 

ferromagnesian minerals. Most of these granitic rocks are 

medium-grained, but some facies are porphyritic with coarse-grained 

feldspar phenocrysts and clots of quartz grains as much as l/4 

inch in diameter. In Cashel township near the southern margin of 

the northern lobe and near the margin of the southern lobe, 

porphyritic granitic rocks containing a fine-grained groundmass 

are found locally. Modes of typical specimens of each of the 

granitic phases are listed in Table 3 together with chemical 

analyses of the trondhjemite, granodiorite, and sodic granite. 

Except for the sodic granite which invariably weathers pink and 

contains abundant muscovite, the granitic rocks are transitional 

and cannot be distinguished reliably in handspecimen. Muscovite, 

epidote, sphene, zircon, carbonate, apatite, and opaque minerals 

are accessory constituents in the tonalite, trondhjemite, and 

granodiorite; accessory hornblende and chlorite are common in the 
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tonalite, are rare in the trondhjemite, and are absent in the 

granodiorite. Garnet, biotite, apatite, epidote, zircon and 

opaque minerals are accessory constituents found in the sodic 

granite. Plagioclase in the tonalite and trondhjemite invariably 

shows normal or oscillatory zoning and ranges in composition 

from An25 t 0 ^nL0 ^n *^e t o n a l i t e anc* from An-,,- to An^Q in the 

trondhjemite. In the granodiorite, plagioclase is only slightly 

zoned and ranges in composition from An^o t 0 An25; plagioclase 

in the sodic granite is not zoned and has an average composition 

of about Any. 

Features present in the granitic rocks which are indicative 

of late-stage recrystallization, suggest that granites of the 

northern lobe which were emplaced within almandine amphibolite 

facies country rocks, cooled more slowly than granites of the 

southern lobe which were emplaced within greenschist facies 

country rocks. In the southern lobe, plagioclase is commonly 

saussuritized, rarely albitized, and has irregular grain 
bou.r \ < J a . r ies 

grjoundmapp; potassic feldspar is slightly perthitic, and 

myrmekite is common. In the northern lobe, plagioclase, which 

is only slightly altered, is granular with smooth grain boundaries 

and near potassic feldspar grains, albite rims are common; 

potassic feldspar is rarely perthitic, and myrmekite is rare. 

Available data do not permit a precise statement of either the 

method, or relative order of emplacement of the four major granitic 

phases. Intrusion^ breccias consisting of blocks of one granitic 

phase in a matrix of another granitic phase are found in many 

unweathered outcrops. Locally, the sodic g**ae±£i-e is in sharp 

contact with the other granitic phases, and, rarely, blocks of 
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each of the other granitic phases are found in the sodic granite. 

These facts suggest that the sodic granite could be a distinct 

intrusive phase slightly younger than the other granitic phases. 

Nevertheless, Hodgson (1965) cites evidence which suggests that 

diffusion of alkalies could have been an important process 

informing the sodic granite and associated granodiorite in the 

western and central parts of the northern lobe. 

Zones of contaminated gabbro and diorite found near the 

western and southern margins of the northern lobe, consist of a 

heterogeneous mixture of mafic metavolcanics, gabbroic and dioritic 

rocks, fine-grained white aplite, and dikes of medium-grained 

trondhjemite and granodiorite. Commonly, the zones are in sharp 

contact with trondhjemite and granodiorite near the margin of the 

batholith, but, locally, diorite and gabbro grade into the granitic 

rocks through narrow zones of tonalite and hornblende-bearing 

trondhjemite. The gabbro and diorite are medium-grained, massive 

to intensely foliated rocks composed of plagioclase, hornblende, 

and subordinate amounts of scapolite, biotite, epidote, sphene, 

and opaque minerals. Plagioclase, which generally is zoned 

oligoclase-andesine and is more abundant than hornblende, ranges 

in composition from about An2Q to Ancc; a few reversely zoned, 

fine-grained granules of plagioclase, which are similar to 

plagioclase granules found in the mafic metavolcanics, are present 

in many of the gabbroic and dioritic rocks. Numerous irregularly 

shaped patches of foliated and layered amphibolites in various 

stages of conversion into diorite and gabbro, and a few blocks 

of felsic metavolcanics are found in the gabbro and diorite. Near 

the mafic metavolcanic contact, the gabbro and diorite grade 



37 

irregularly into zones of foliated amphibolite containing numerous 

plagioclase porphyroblasts and white aplite dikelets which 

generally are only a few inches wide and consist of quartz, 

plagioclase, and minor carbonate. Within 60 to 600 feet of the 

contaminated zones, the mafic metavolcanics are partly chloritized 

and contain zones of tremolite-chlorite-talc rocks (see page 61 ). 

Apparently, assimilation and reaction of mafic metavolcanics with 

the granitic magma caused the development of the gabbroic and 

dioritic rocks. In Cashel township, a few, small patches of 

contaminated gabbro and diorite are found at the northern margin 

of the southern lobe, and within the lobe some of the mafic 

metavolcanic inclusions contain irregularly shaped patches of 

gabbroic and dioritic rocks similar in appearance and mineralogy 

to the contaminated gabbro and diorite. 

Late-stage jointing in the granitic rocks probably provided 

access for many of the granitic dikes and quartz veins found 

throughout the batholith and for hydrothermal solutions which 

caused sericitization, hematitization, and minor chloritization 

adjacent to joint surfaces. Although differing in texture, dikes 

of fine-grained trondhjemite and granodiorite and of porphyritic 

granodiorite are mineralogically similar to the medium-grained 

variety of these rocks. Pegmatite and aplite consist of potassic 

feldspar, sodic plagioclase, quartz, and subordinate muscovite, 

biotite, and tourmaline. A few relatively wide pegmatite dikes 

are zoned with a quartz-rich core and a feldspar-rich border 

containing graphic intergrowths of quartz and feldspar. Most of 

the pegmatite and aplite dikes post-date the dikes of fine-grained 

trondhjemite and granodiorite and of porphyritic granodiorite, 

and most of the quartz veins post-date the pegmatite and aplite 
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dikes. Nevertheless, at least three generations of fine-grained 

trondhjemite and granodiorite are present because these rocks 

are found as 1) inclusions in the major phases of the batholith, 

2) dikes in the major phases of the batholith, and 3) late dikes 
9 

which cut across both pegmatite dikes and quartz veins (Photo li). 

Trondhjemite in Southwestern Cashel Township 

In the southwest corner of the township, a small trondhjemite 

stock, which is elliptical in plan with a maximum diameter of 

about 700 feet, intruded rocks of the Oak Lake and Dungannon 

formations. The stock is about l/2 mile east of the northeastern 

end of the Wadsworth Trondhjemite exposed in northeastern Tudor 

and southeastern Limerick townships (Lumbers, in press) and 

could be a satellitic intrusion of this larger mass. Trondhjemite 

of the stock which is medium-grained, leucocratic, and massive, 

is composed mainly of zoned albite-oligoclase and quartz. In 

places, muscovite, pyrite, and carbonate are abundant minor 

constituents, and, rarely, biotite forms as much as ten percent 

of the rock. Metatuff inclusions and irregularly oriented quartz 

veins are common in the trondhjemite, and near the northeastern 

margin of the stock, shallowly dipping quartz veins in the 

trondhjemite contain galena, chalcopyrite, and pyrite 

mineralization (see page S% ) . 

Mafic Sills and Dikes 

Mafic sills and dikes are abundant in the metasediments 

of the Vansickle and Dungannon formations in the southern part 

of the township and in the southern lobe of the Weslemkoon 

batholith in the southeastern part of the township. A few mafic 

dikes are found in the Tudor metavolcanics near the southern 
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boundary of tne township and in the most southerly part of tne 

nox-onern lobe of the Weslemkoon batholith; elsewhere these mafic 

intrusions are absent. The mafic sills and dikes are younger 

than both the major folding in the metasediments and metavolcanics 

and the granitic rocks of the area, and are associated spatially 

with the Elzevir-Ashby dome (see page 44 ) which remained a 

positive structural feature throughout most of the tectonic 

history in the Bancroft-Madoc area. 

The zone of mafic sills and dikes found in rocks of the 

Vansickle and Dungannon formations is bounded roughly on the 

northwest and north by the St. Ola and Mephisto Lake faults 

(Figure 4) and on the southeast and east by metavolcanics of the 

Oak Lake formation and Tudor metavolcanics. Within this zone, 

which is the eastern extension of a prominent zone of mafic sills 

and dikes mapped in northern Tudor and southeastern Limerick 

townships (Lumbers, in press), the mafic intrusions show the 

same major features as in the continuation of the zone to the 

west. Most of the intrusions, which are less than 100 feet wide 

and are steeply dipping, follow the major structural trends in 

the metasediments. Along their strike, the intrusions pinch and 

swell, and branching is common. Fine-grained border zones are 

present in many of the sills and dikes, and country rocks 

underwent contact metamorphism for as much as ten feet from the 

margins* of the intrusions. A few of the intrusions can be traced 

across major faults which traverse the zone, without apparent 

displacement. 

Within the Weslemkoon batholith, many of the mafic dikes have 

fine-grained margins and trend parallel to the major trends of 
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jointing in the host granitic rocKS. With the exception of a few 

porphyritic dikes containing medium- to coarse-grained plagioclase 

phenocrysts, the dikes are similar in mineralogy and in texture 

to the dikes and sills found in the metasediments and in the 

Tudor metavolcanics near the southern boundary of the township. 

The mafic intrusions consist mainly of massive, medium-grained 

metagabbro and metadiorite in which uralitized pyroxene and 

saussuritized plagioclase are major constituents,and biotite, 

pyrite, pyrrhotite, chalcopyrite, and iron-titanium oxide minerals 

are minor constituents; plagioclase generally constitutes 40 to 

50 percent of these rocks. Deformation is rare and primary 

hypidiomorphic-granular and ophitic microtextures are commonly 

present. Foliation found near the borders of some sills and dikes, 

is caused by aligned plagioclase laths. In a few of the intrusions, 

particularly in those within the ¥eslemkoon batholith, plagioclase 

is only slightly altered and the rocks are uralitized diorite 

and gabbro. Mineralogical and textural features of these rocks, 

together with the preservation of contact metamorphic aureoles 

suggest that the alteration was caused by autometamorphism rather 

than ,by regional metamorphism. 

Late Calcite and Quartz Fissure Veins 

A few calcite and quartz veins, which fill northwest-trending 

fault fissures, are found in rocks of the Vansickle and Dungannon 

formations in southwestern Cashel township, and some of the veins 

cut across the mafic sills and dikes. The veins are similar in 

lithology and structure to calcite and quartz fissure veins found 

in Tudor and Limerick townships which are probably post-Middle 
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Ordovician in age (Lumbers, in press). 

The calcite veins contain minor amounts of quartz, barite, 

galena, sphalerite, and pyrite, and the quartz veins contain 

minor amounts of calcite, chalcopyrite, pyrite, and tourmaline. 

Both vein types, which have slickensided walls, contain angular 

inclusions of adjacent country rocks, and the vein minerals are 

medium- to coarse-grained. The veins pinch and swell both along 

the strike and down the dip and are either vertical or subvertical. 

Most of the veins found by the authro have undergone some 

exploration, and details of this work and the mineralization of 

the veins are given in the Economic Geology section (see page 5£ ). 

Comparison of Bedrock Geology to Aeromagnetic Data 

When aeromagnetic data obtained from maps published by the 

Geological Survey of Canada (G.S.C. 1950a; 1950b; 1952a; 1952b) 

are superimposed upon the bedrock geology of the map-area, it is 

evident that 1) the generalized isomagnetic contours follow the 

regional structural trends in the metasediments and metavolcanics, 

2) the highest magnetic intensities are produced by mafic 

metavolcanics and by rusty-weathering schists, 3) the lowest 

magnetic intensities are produced by metasediments and by granitic 

rocks, 4) there is no appreciable increase in magnetic intensity 

over areas underlain by abundant mafic sills and dikes, and the 

presence of these rocks is not evident from the aeromagnetic data, 

and 5) two magnetically anomalous areas are present both of which 

are mild positive anomalies. 

The highest positive anomaly, which has a magnetic relief 

of about 500 gammas and is centred on the northern boundary of 

lot 12, concession VI, is underlain by foliated and layered 
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amphibolites of tne Tudor metdvolcanics which contain a narrow 

zone of rusty-weathering schist not more than about 100 feet 

wide. Disseminated pyrrhotite and minor magnetite are present 

in the rusty-weathering schist, and minor, accessory magnetite 

and pyrrhotite are found in the amphibolites; no large 

concentrations of sulphide or iron-titanium oxide minerals were 

found in rocks exposed near the anomaly. A second positive 

anomaly with a magnetic relief of about 400 gammas is centred on 

lots 17 and IB, concession IX; the bedrock is poorly exposed in 

the vicinity of the anomaly, but outcrops of porphyroblastic 

hornblende metasediments, metagreywacke, and rusty-weathering 

schist are found. Sulphide and iron-titanium oxide minerals are 

rare in the metasediments; the rusty-weathering schist contains 

disseminated pyrrhotite, pyrite, and, rarely, magnetite. About 

2300 feet northeast of the central part of the anomaly, siliceous 

iron formation is exposed (see page io ). 

Near the top of the metavolcanic sequence in the greenschist 

facies terrane in southwestern Cashel township, a linear zone of 

relatively high magnetic intensity can be correlated with locally 

abundant magnetite in amphibole-poor mafic metavolcanics and mafic 

pyroclastic rocks of the Tudor metavolcanics and Oak Lake 

formation, and with disseminated pyrrhotite in rusty-weathering 

schist hear the top of the Oak Lake formation. In general, 

greenschist facies mafic metavolcanics have a higher magnetite 

content, a lower pyrrhotite content, and slightly higher magnetic 

intensities than almandine amphibolite facies mafic metavolcanics 

which contain pyrrhotite as the chief sulphide mineral and 

ilmenite as the chief iron-titanium oxide mineral. Near the 
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Weslemkoon batholith, albite-epidote hornfelsAhornblende hornfels 

facies mafic metavolcanics, which have relatively low magnetic 

intensities, contain abundant sphene and sulphide minerals, but 

magnetite is generally much less abundant than in the regionally 

metamorphosed mafic metavolcanics. 
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Structural Geology 

General 

Interpretation of the structure and stratigraphy in Cashel 

township shown in Figure 4 is based upon data given in map 

No. (back pocket). Metasediments in the western part of the 

township are in the eastern part of a synclinorium whose axis 

trends northeastward from north-central Tudor township through 

southeastern and eastern Limerick and northwestern Cashel townships 

to east-central Mayo township. Metavolcanics and rocks of the 

Weslemkoon batholith within the map-area are in the western flank 

of the Elzevir-Ashby dome which extends north from southern 

Elzevir to northern Ashby townships and east from Tudor to 

western Barrie townships. The dome is underlain by rocks of the 

Tudor metavolcanics and Oak Lake formation, by the Weslemkoon 

and Elzevir batholiths, and by the Grimsthorpe, Lingham Lake, 

Mount Moriah, and Canniff stocks (Lumbers, 1964b, Figure 7). In 

general, axial surfaces of major folds within the synclinorium 

dip west to northwest, but in Cashel and Mayo townships near the 

Elzevir-Ashby dome, the dip of the axial surfaces steepens to a 

subvertical attitude. Metasediments of the Vansickle formation 

in the northwest corner of the township are in the southeastern 

flank of the Egan Lake dome (Lumbers, in press) which is in the 

central part of the synclinorium. The St. Ola and Limerick Lake 

faults in the southwestern part of the township are of regional 

extent and offset the oligoclase isograd. 

Folding 

The metasediments and metavolcanics are complexly folded 

particularly in the central and northwestern parts of the township. 
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In general, the principal fold pattern developed before the 

culmination of the regional metamorphism as is indicated by the 

common occurrence of undeformed, randomly oriented porphyroblasts 

of various metamorphic minerals in both the metasediments and 

metavolcanics. Nevertheless, a second period of folding, which 

probably accompanied the emplacement of the Weslemkoon batholith, 

resulted in the intense deformation found in the metasediments 

and metavolcanics flanking the batholith. The main fold axes 

trend northeast to east; near the Weslemkoon batholith and in the 

southwestern part of the township, major and minor folds and 

most of the mineral lineations plunge west to southwest, but 

elsewhere in the township folds and mineral lineations plunge 

north to northeast. 

As in adjacent Limerick township (Lumbers, in press), fold 

styles change with increasing grade of regional metamorphism and 

with the major rock type involved in the folding. With increasing 

metamorphic grade, the metavolcanics and metasediments show an 

increase in ductility, or in the ability to flow without fracture 

or faulting. In general, during folding in each of the metamorphic 

zones, the carbonate metasediments had the highest ductility and 

the metavolcanics had the lowest ductility. 

The Cashel syncline, which is the most prominent fold in the 

area and whose axis trends east to east-northeast, plunges 50 to 

70 degrees westward, and the axial surface is subvertical. The 

syncline, which can be traced eastward into the Weslemkoon 

batholith, in east-central Effingham township (Figure 3), probably 

influenced the emplacement of the batholith and could have 

existed as a major structure before the batholith was intruded. 
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Numerous minor buckles, which plunge steeply southwestward, are 

present in the northern limb of the syncline and appear to be 

related to movement accompanying the emplacement of the batholith. 

Faults considerably complicate the fold in the central part of 

the township. 

Southwest of the Cashel syncline and south of the St. Ola 

and Limerick Lake faults, foliation and bedding in the 

metavolcanics and metasediments are subvertical and trend 

consistantly northeast. North of these faults and west of the 

Cashel syncline, the metasediments are intensely contorted and a 

few major folds can be identified. West of Cashel Lake, an 

anticline, which plunges southwestward and whose axial surfaces 

dips steeply southeast, extends into southeastern Limerick 

township where the hinge portion of the fold was intruded by a 

small syenite stock (Lumbers, in press). In the northwestern 

part of the township, axial surfaces of folds west of Mephisto 

Lake, of the Dixon Lake syncline, and of an anticline flanking 

the Dixon Lake syncline on the northwest dip west to northwest, 

and the folds plunge northeastward. In the vicinity of Mephisto 

Lake, cross-folding is suggested by the shallowly dipping to 

nearly horizontal limbs of the complex folds. 

Faulting 

Several lineaments, which are readily apparent on air 

photographs and are shown in the accompanying maps, are probably 

faults because they coincide with one or all of the following 

features: 1) zones of shearing, mylonitization, brecciation, and 

complex contortion, 2) displacement of geological contacts, and 
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3) prominent scarps. In Tudor and Limerick townships, two major 

systems of faulting were recognized (Lumbers, in press): a 

northeast system in which strike orientations range from 

north-northwest to east-northeast, and a northwest system in 

which strike orientations range from northwest to west. In Cashel 

township, the same two major systems of faulting can be recognized, 

but in the central part of the area, the fault pattern is complex 

and appears to be related largely to deformation accompanying the 

emplacement of the Weslemkoon batholith. Most of the faults 

recognized appear to be subvertical. 

The St. Ola and Limerick Lake faults, which are the major 

members of the northeast system in Cashel township, can be traced 

southwestwards through southeastern Limerick and northwestern 

Tudor townships to northern Lake township. Both faults, which 

show left-handed offsets, truncate and displace the zoned xlbite 

and oligoclase isograds and the movement along the faults appears 

to have had both horizontal and vertical components. Within these 

fault zones in Cashel township, rock exposure is poor, but sheared, 

mylonitized, and complexly contorted rocks are found, and marble 

is invariably medium- to coarse-grained, regardless of the grade 

of regional metamorphism. Although these faults probably have 

undergone relatively late movement, they probably originated at 

an early stage in the tectonic history because a few mafic sills 

and dikes can be traced across these faults without apparent 

displacement, and in the central part of the township, the Limerick 

Lake.fault is truncated by the zone of complex faulting which is 

probably related to deformation accompanying the emplacement of 

the Weslemkoon batholith. 
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The most prominent west to northwest trending faults in the 

map-area are the Sleeper Lake fault, the Mephisto Lake fault, and 

faults west of Cashel Lake. Complexly contorted zones and 

truncation and displacement of lithologic units are found along 

most of these faults in the metasediments. Outcrops are scarce 

within the Sleeper Lake fault in the Weslemkoon batholith, but, 

in places, a scarp 50 to 75 feet high is present, and the granitic 

rocks are intensely hematitized and sericitized; the fault can 

be traced southeastwards to central Effingham township. At 

least some of these faults have undergone later movements than 

the faults of the northeast system, and some are younger than the 

emplacement of the Weslemkoon batholith. In Tudor and Limerick 

townships, late calcite and quartz fissure veins are associated 

with faults of the northwest system (Lumbers, in press); although 

no prominent northwest-trending faults are found near the late 

calcite and quartz fissure veins in southwestern Cashel township, 

these veins do trend northwestward. 
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introduction 

Concentrations of base and precious metals and of nonmetallic 

minerals, and some industrially useful rocks are found within 

the map-area. Zone?of rusty-weathering schists containing 

pyrite and pyrrhotite as disseminated grains and as locally 

developed massive streaks and lens-like bodies are widespread, 

and talc mineralization is abundant locally in mafic metavolcanics 

near the Weslemkoon batholith. Minor gold, silver, lead, 

zinc, copper, and barite mineralization have been found in 

calcite and quartz veins, ana a thin unit of siliazous iron 

formation is present in the central part of the township. 

A/small amount of marble has been quarried for dimension stone, 

and marl is present in some of the lakes underlain by marbles. 

Some of the sand and gravel deposits of the area have been 

utilized for local road construction. 

Prospecting and Mining Activity 

In contrast to townsnips to the west which were opened for 

development relatively early in the 1800*s, Cashel township was 

not opened for development until the 1860Ts and as a consequence, 

prospecting and mining activity began relatively late in the 1800rs. 

Recorded data concerning mineralization in the area dates back 

to about 1900, but some old pits, for which no record could be 

found may have been opened earlier. The earliest prospecting 

in the area was for pyrite, gold, and lead, and by 1907, two 

pyrite occurrences in rusty-weathering schists had been explored 
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by test pits, Between 1916 and 1918, Cashel Copper Mines Limited 

explored copper and lead mineralization nesr the northeastern 

border of the small trondhjemite stock in lot 31, concession I, 

but since 1918, available records show no further work WPS performed 

on this deposit. In 1938, the Madoc Talc and Mining 

Company of Trenton explored talc mineralization in lots 16 

and 17, concession XII, and after sinking a 90-foot shaft and 

performing 175 feet of lateral work, the deposit WPS abandoned. 

In 1963. the Grenville Marble Company, Limited, examined marble 

in lot 19, concession VII, by diamond drilling and exploratory 

quarrying and shipped twelve cubic yards of marble to Port Hope. 

Several workings, which contain no visible mineralization, 

were found by the p.uthor or are reported by Thompson (1943, p.73)* 

No data concerning these workings could be obtained by the author 

either from local residents or from the literature, and the 

four old workings listed by Thompson as occurring in lot 30, 

concession I, lot 26, concession IT, lot 27, concession IIT, 

and lot 21, concession IV, could not be located. In lot 25, 

concession VIII, about 700 feet west of Beaver Creek, three 

closely spaced pits, which are largely filled with forest 

litter and with small cedar and birch trees, were sunk in marble. 

A small dump which is overgrown by moss and brush, is ne?r the 

most northerly pit and contains a few broken fragments of non-

mineralized quartz vein material. On the eastern side of a 

logging road near the northwest boundary of lot |7, concession 

VIII, a' shallow trench, which appears to have been excavated 

relatively recently, contains >-
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no bedrock exposure, but a few broken fragments of non-mineralized 

quartz vein material are scattered about the trench. 

Base and Precious Metal Mineralization 

Rusty-Weathering Schists 

Much of the sulphide mineralization, not only within 

Cashel township, but also within the Bancroft-Madoc area, is 
n 

fould in rusty-weathering schists. These rocks, which are 

found in all the metavolcanics and metasediments in the map-area, 

are similar in appearance and in mineralogy to rusty-weathering 

schists in Tudor and Limerick townships (Lumbers, in press) 

and are fine-grained, intensely foliated rocks which on unweathered 

surfaces are light to dark grey. Quartz veins and quartz vein 

networks are present locally in many rusty schist units. 

AS shown in map Wo. (back pocket), the rusty schists 

are best developed in intensely deformed rocks in the northwestern 

and central parts of the township, and the thickest units are 

found either at metagreywacke-carbonate metasediment contacts, 

or at metagreywacke-metavolcanic contacts. Narrow units of 

rusty schist are common near the western margin of the northern 

lobe of the Weslemkoon batholith, but except in the Oak Lake 

formation between Sanford and Hinchcliffe lakes, rusty schist 

units are rare elsewhere in the township. 

Mineralogically, rusty schists developed in the metasediments 

invariably contain quartz and sericite as major constituents, 

and feldspar, chlorite, and biotite are common minor constituents; 

carbonate is found in some rusty schists developed in carbonate 



52 

metasediments. Rusty schists developed in metavolcanics commonly 

contain quartz, bjc/ijtite, and chlorite as major constituents, 

and feldspar and sericite are generally minor constituents. 

The relative quantities of pyrite and pyrrhotite, which are 

the main opaque minerals, in the rusty schists, vary greatly 

but these minerals commonly form between 5 to 10 percent of 

the rock Minor magnetite is present in some rusty schists 

and sphalerite and chalcopyrite are rare constituents in rusty 

schists developed at metavolcanic-metagreywacke contacts. 

Graphite is found in some rusty schists, particularly those 

containing calcite and abundant pyrite. 

'Narrow veinlets and lens-like bodies of massive pyrite, 

and, rarely, of massive pyrrhotite are present in many of the 

rusty schist units. Noteworthy concentrations of pyrite are 

found in rusty schist units in lot 31, concession XII, in the 

Maidens property in the north halves of lots 22 and 23, concession 

VII, on the west side of the Weslemkoon Lake road near the southern 
and j»0+w o* &v»n+«r L*.k* it* *»t i t , c e n C i j t i o n IV. 

boundary of lot' 20, concessional^,, Pyrite concentrations at the 

Maidens property and south of Gunter Lake have undergone some 

exploration and are described below. 

Although the origin of the rusty schists is unknown, fertures 

of these rocks in Tudor and Limerick townships suggest that 

many are of hydrothermal replacement origin, but that sdme could 

represent tuffaceous sediments which contained as original 

constituents much of the iron and sulphur now combined in the 

pyrite end pyrrhotite (Lumbers, in press). In Cashel township. 

rusty schists in the central part of the area and near the 

Weslemkoon batholith could be of hydrothermal origin, but 
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elsewnere in tne township, many of tne rusty schists, particularly 

the relatively thick units in the northwestern part of the 

township and those of the Oak Lake formation between Sanford 

and Hinchcliffe lakes, could be metatuff. Rusty-weathering 

metatuff in Tudor and Limerick townships is characterized by 

laminated bedding, abundant graphite and pyrite, ana the lack 

of pyrrhotite (Lumbers, in press). Compositional layering, which 

is intensely crumpled and is suggestive of bedding, was found 

in rusty schists in northwestern Cashel township, and rusty schist 

in lots 28, 29, and 30, concessions XIV and XV, partly envelop 

rocks mapped as para-amphibolite but which may be of volcanic 

origin (see page 23}. Rusty schist of the Oak Lake formation 

locally contains distinct laminated bedding and abundant graphite. 

Whatever tne origin of the rusty schists, available data indicate 

that pyrite and pyrrhotite are the main opaque constituents 

and that iron-titanium oxide and other sulphide minerals are 

rare. Concentrations of gold and arsenic, which are present 

rarely in rusty schist units in Tudor and Limerick townships (Lumbers 

in press) were not detected in rusty schist units in Cashel 

township. 

&.F. Maidens Property (4) 

B.F. Maiaens of Belleville, Ontario, owns two patented 

mining claims at the northern end of Cashel Lake. Claim 2758, 

the most easterly of the two claims, consists of the north half 

of lot 22, concession VII, and claim 2759 consists of that part 

of lot 23, concession Vll north of the road allowance along 

the northern shore of Cashel Lake. 

The property is underlain mainly by steeply dipping carbonate 

•̂  BraeKe-H«d -figures -following names o-f proper+ies and occurrences refer "+» laax-Hon K/os. 
in rna.p No. 0 « c k fockat). 



54 

metasediments of the Dungannon formation which contain a few, 

thin, interbedded units of feldspathic metagreywacke and 

porpyroblastic hornblende metasediments, a few mafic sills, 

and two zones of rusty-weathering schist developed in northward 

plunging synclines. Both rusty schist zones are exposed in 

the top and in the southern and eastern slopes of a prominent 

hill which rises about 100 feet above the level of Cashel Lake. 

In the southern slope of the hill, a hook-like extension of 

the most westerly of the two rusty schist zones contains 

concentrations of pyrite exposed along the strike for about 

thirty feet in an open cut and stripped area. The pyrite 

mineralization was explored in the early 1900fs, but no work 

appears to have been performed on the property in recent years. 

The marble and the rusty schists are commonly in sharp 

contact, but, locally, marble immediately adjacent to the rusty 

schists contains sparsely disseminated pyrite and is coarse

grained. In the open cut, the rusty schist contains as much 

as forty percent pyrite as fine-to medium-grained disseminated 

grains and massive stringers in a dark grey, fine-grained, 

quartz-rich matrix containing sericite and minor graphite and 

carbonate. A few calcite veinlet.s and lens-like masses are 

present sparingly. Elsewhere in the rusty schist zone and in 

the zone to the east, which has been partly stripped, no 

concentrations of pyrite comparable to that in the open cut were 

found, but narrow, unmineralized quartz veins and quartz vein 

networks are found locally. The cut was in poor condition for 

examination when visited by the author in 1963, but Fraleck 

(1907,]'. 163). -^ 
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gives the following description of the workings: 

A hill rises sharply above the level of the lake to a hoight of eighty feet. Half way 
up the hill a trench forty feet long has exposed a deposit of pyrites. In the north end 
of the trench, the pyrite uncovered is fifteen feet wide. An average of seventy-five per 
cent, of the pyritous material yielded 38.83 per cent, of sulphur. The country rock of 
the deposit is a chlorite schist and the strike is east and west. 

In 1938, Thompson (1943, p.65) examined the mineral izat ion 

in the open cut and gives the following d i s c r i p t i o n : 

At the main test pit the pyrite body is mostly covered by a rusty capping, but a body of. 
sulphide material, from 8 feet to 10 feet in width and 30 feet in length, is indicated by the extent 
of rusty zone. It is not exposed elsewhere along the strike. Four samples were taken for assay 
from the pyrite exposure at the test pit. Samples No. 1 and 2 make a continuous section across 
the full width of freshly exposed material. The results are as follows:— 

Sample No. 

1 
2 
3 
4 

Width chipped 

.42 inches 
45 inches 
17 inches 

Grab sample of 
best material 

Gold 

none 
none 
none 
none 

Copper 

none 
none 
none 
none 

Sulphur 

percent. 
18.90 
29.39 
16.59 
31.62 

<Bdi'aike;lljU.a figm^CG—£izl£&wi-ng—ftgmec of 

*=t3gcroggcnceo xuHuv LU l u m l i u n Pto3Tr^jgNfe%EJto^=--—f^feggfcggggfesfe^ 

Gunter Occurrence C8.) 

Just soutn of Gunter Lake in lot 23, concession IV, an 

old shaf t , which i s now f i l l e d i n , and a dump containing 

broken fragments of rus ty sch i s t and fragments of massive, fine

grained pyr i t e with s t reaks and l e n s - l i k e bodies of quartz 

cons t i t u t e t n e Gunter occurrence. Wo rock i s exposed at the 

shaft, but metatuff of the Oak Lake formation is exposed about 

t en feet soutn of tne shaf t . The occurrence i s described by 

Fralec^k (1907, p.163) as fol lows: 
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A Bhaft has been sunk on the lead to a depth of twenty feet in alternate bands of 
quartz and pyrite. The work was done while prospecting for gold. The soil on tho 
surface is quite unaltered, and no gossan, fahlband or other indications of a pyrite 
deposit are risible. The pyrites in the shaft, however, uniformly increased with depth. 
A sample representing two-thirds of tho dump yielded 39.60 per cent, of sulphur. The 
total width of the vein is five feet. 

Lead referred to by Fraleck is probably a typographical 

error as no lead mineralization was found in the fragments 

on the dump. 

Gold, Silver, Lead, Zinc, and Copper 

Within the map-area, gold, silver, lead, zinc, and copper 

are concentrated only in quartz and calcite veins. At the Cashel 

Copper occurrence in lot 3±, concession 1, minor concentrations 

of gold, silver, lead, and copper are found in quartz veins, 

which are probably related genetically to a small trondhjemite 

stock, and in lot 20, concession I, concentrations of gold and 

silver are found in a galena-bearing quartz vein in the outer 

part of the Weslemkoon batholith contact metamorphic aureole. 

Concentrations of lead and silver, and traces of gold, copper, 

and zinc are found in the late calcite fissure veins in lot 29, 

concession IV, and lot 28, concession III. Elsewhere in the 

township, narrow discontinuous, quartz veins, which rarely 

contain traces of pyrite and pyrrhotite, are common in the 

metavolcanics and feldspathic metagreywacke. Grab samples 

collected by the author from a few of tnese veins containing 

traces of pyrite and pyrrhotite showed upon assay no gold 

or silver. Hoffmann (1901, p.27R) reported that a sample 

from a tourmaline-bearing quartz vein in lot 31, concession VI 

showed upon assay no gold and silver. Within this lot, a late 
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quartz fissure vein, containing abundant, medium-to coarse

grained, dark brown tourmaline crystals and crystal aggregates, 

was found, but mineralization other than tourmaline was not 

detected in the vein. 

Gold and Silver Occurrence, Lot 20, Concession I 0) 

At the base of a cliff on the east side of an old wagon 

road near the southern boundary of lot 20, concession I, an old 

pit about 20 feet long and 10 feet wide, and which was filled with 

water and forest litter at the time of the author's visit in 

1963, has been excavated in contact metamorphosed mafic meta-

volcanics. Metavolcanics exposed in the cliff above the eastern 

side of the pit contain a flat-lying, rusty-weathering shear 

zone, and just south of the pit near the wagon road, a small dump 

consists of broken fragments of galena-bearing quartz vein 

material. Near the eastern side of the pit, a narrow quartz vein 

barren of mineralization is poorly exposed, but no other bedrock 

is exposed in the pit. yuartz vein material comprising the dump 

is commonly drusy and galena forms massive pockets, disseminated, 

crystals, and crystal aggregates. Chalcopyrite is rarely 

intergrown with the galena, and a few specs of pyrite are present 

in the quartz. A grab sample of the galena-bearing quartz 

collected by the author gave upon assay C04 ounces gold per 

ton, 9^56 ounces silver per ton, and a trace of copper, A grab 

sample of the galena-bearing quartz collected by Thompson 

(1943, p-31) gave upon assay 0,01 ounces gold per ton and 5.10 

ounces silver per ton. Thompson states he was informed, "that 

the quartz in the test pit is believed to be a large piece of 

float". 

At the top of a hill about 260 feet east of the dump, a 
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trench, 70 feet long, 5 to 7 feet wide, and as much as 6 feet 

deep, exposes p zone of quartz veinlets, ranging in width from 

l/8 to 12 inches in sheared', silicified, rusty— weathering, 

mafic metavolcanics containing minor disseminated pyrite and 

pyrrhotite. An outcrop about sixty feet northeast of the trench 

consists of sericitized pnd carbonatized mafic metavoicancis pnd 

minor meta-agglomerpte. yuartz veins within the trench, which 

strike N25°W, are commonly drusy and contain abundant tourmaline 

?s disseminated crystals and as massive lens-like aggregates, and 

pyrite and chalopyrite as sparsely disseminated grains; locally 

massive pyrite stringers containing variable amounts of intergrown 

chalcopyrite are found near the walls of the veins, A grab sample 

collected by the author from one of the quartz veins contained 

abundant tourmaline and disseminated pyrite and chalcopyrite, 

and gave upon asspy traces of gold and silver. 

o 
Cashel Copper Occurrence (2) 

Between 1916 and 1918, Cpshel Copper Mines, Limited, 

explored copper, le?d, gold, and silver mineralization near the 

northeastern border of the small trondhjemite stock in lot 31, 

concession I (O.B.M., 1917, 1918). A shaft 5-5 feet by 10.5 

feet was sunk to a depth of 80 feet to examine chalcopyrite 

mineralization in a quartz vein near the contact between the 

tronhjemite and carbonate metasediments of the Dungannon 

formation. Within the trondhjemite south of the shaft, three 

flat-lying quartz veins which are less than one foot wide and 

are exposed in a shallow pit and in outcrops of the trondhjemite, 

contain^ disseminated crystals of galena as much as one inch 

in size, minor disseminated chalcopyrite and pyrite, some calcite, 

and, rarely, disseminated pyrrhotite. The z> 
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sulphide minerals constitute as much as ten percent of the quartz 

veins which, locally, are drusy. 

When the autnor visited the occurrence in 1963, the shaft 

was partly boarded up and filled with debris, but an old dump 

near the shaft contains broken fragments of carbonate 

metasediments, trondnjemite, and minor quartz, A grab sample 

collected by the author from one of the mineralized quartz 

veins in the trondnjemite south of the shaft gave upon assay 

0.01 ounces gold per ton and 0.87 ounces silver per ton. 

Galena Occurrence, Lot 29, Concession IV (3) 

InNfield near the road in the southeastern part of lot 29, 

concession IV, a steeply dipping, late calcite fissure vein 

striking W70"W has been exposed by 2 trenches and stripping for 

about 100 feet along tne strike. Country rocks cut by the vein 

consist of interbedded feldspathic metagreywacke and marble, and 

a few, narrow sills of altered gabbro and diorite. The vein, 

which ranges in width from 2 to 4 feet and locally displays 

comb structure and druses, contains sparsely disseminated, 

euhedral crystals of galena as much as j* inch across, a few 
•fraeti of p / r i f e And 

streaks of massive galena, minor barite, and^sphalerite. A 

grab sample collected by the author from the vein ana containing 

a few disseminated cubes of galena, gave upon assay 2.50 ounces 

silver per ton and traces of gold and copper. Although ThomVson 

(1943, f«54) briefly describes the vein, no data concerning the 

exploration work could be obtained by the author. 
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Galena Occurrence, Lot 28, Concession III (7) 

About 700 feet west of the soutnwest corner of Hinchcliffe 
)ake. 

baok in lot 28, concession III, two old pits were opened to 

explore galena mineralization in a late calcite fissure vein 

whicn cuts across marble of the Dungannon formation. When the 

author visited the pits in 1963, they were largely filled with 

forest litter and logs, and a aump near the pit was overgrown 

by moss and brush. Nevertheless, the calcite vein,which 

strikes W60°W, dips vertically to 70" northeast.and is about two 

feet wide, is poorly exposed at both pits where it contains 

sparsely disseminated galena crystals and minor barite. At 

one of the pits, a stringer of massive galena about one inch 

wide is present near the centre of the vein. 

About î 70 feet soutnwest of the calcite vein, a narrow 

quartz vein, which cuts across fine-grained marble and a 

narrow sill of altered gabbro, contains a few specs of pyrite 

and chalcopyrite and has been explored by a shallow pit. A 

grab sample of the vein collected by the author gave upon assay 

traces of gold and silver. 

Iron 

In lot 16, concession IX on the east side of the forest 

access road just north of the gravel road that extends northwest

wards, intensely deformed iron formation is exposed in the 

eastern half of an outcrop of rusty-weathering schist. The 

iron formation consists of serveral elongate bodies of massive 

magnetite irregularly distributed in a groundmass of medium-

grained, granular quartz. Mo^eHf* p«b*Uy «*«es no+ -form more 
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than about fifteen percent of the rock which appears to grade into 

rusty schist through a zone containing abundant, coarse-grained 

porphyroblasts of garnet. 

Magnetic attraction noted in rusty schists in the 

northwestern part of the township is caused by minor concentrations 

of magnetite and pyrrhotite. The aeromagnetic anomaly in the 

Tudor metavolcanics centred on the northern boundary of lot 12, 

concession VI, (see page 41) could be caused by iron formation 

which is covered by drift, but no magnetic attraction was noted 

during mapping in this area. 

Nonmetallic Minerals and Industrially Useful Rocks 

Barite 

Barite, as coarse-grained, tabular crystals and, rarely, 

as rosette-like aggregates of tabular crystals, is found 

sparingly in the late calcite fissure veins in lot 29, concession 

IV, and lot 23, concession III. Most of the barite is 

concentrated in drusy portions of the veins and is commonly 

associated with the galena mineralization. 

Talc 

Introduction 

Concentrations of talc are found locally in mafic 

metavolcanics of the Tudor metavolcanics near the northern lobe 

of the Weslemkoon batholith in lots 15 and 16, concessions XIV 

and XV, lot 16, concession XIII, lots 16 and 17, concession XII, 

and near the western boundary of lot 2, concession VII; 

concentrations of talc are also present within a mafic metavolcanic 
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inclusion near the western margin of the southern lobe in lot 16, 

concession II. The largest concentrations of talc exposed are 

along the forest access road in the northern part of the township 

(Figure 5) where, within 600 feet of contaminated gabbro and 

diorite of the northern lobe, talc-rich zones, which are 

concordant generally with the foliation in the host metavolcanics? 

range in width from 4 inches to 100 feet. Of the various talc 

concentrations present, only those in the south halves of lots 

16 and 17, concession XII, have undergone exploration work. In 

October, 1963, Primary Gold Mines Limited staked four claims in 

the north halves of lots 16 and 17, concession XII, and the 

south halves of lots 16 and 17, concession XIII. 

General Description of the Mineralized Zones 

Along the forest access road most of the talc-bearing zones 

(Figure 5) are either in mafic metavolcanics containing thin 

felsic metavolcanic units, or at the contact between mafic and 

felsic metavolcanics. Quartz and quartz-carbonate veins are 

common in the talc-bearing zones which appear to dip subvertically 

and pinch and swell along the strike; although no subsurface 

data are available, it is probable that the zones also pinch and 

swell with depth. Mafic metavolcanics adjacent to the zones are 

extensively chloritized, biotitized, and carbonatized; locally, 

the mafic metavolcanics were converted to rusty-weathering 

schists. Some of the talc concentrations in the metavolcanics 

are in the core of drag folds which plunge 60° to 75° southwest 

and which apparently were developed during the emplacement of the 

Weslemkoon batholith. 
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Across the strike, the various talc-bearing zones along the 

forest access road are extremely variable in mineralogy, but, in 

general, the host amphibolites of volcanic origin grade into 

talc-rich rocks through rocks consisting of various mixtures of 

chlorite, clinozoisite, tremolite, anthophyllite, dolomite, and 

iron-titanium oxide minerals. Most commonly, the talc-rich rocks, 

which are medium- to coarse-grained and consist mainly of talc, 

dolomite, tremolite, and anthophyllite, and contain 2 to 15 

percent disseminated iron-titanium oxide minerals, are bordered 

by chloritized and carbonatized amphibolite containing tremolite 

and minor anthophyllite (Photo 10). In both the talc-rich rocks 

and in the altered amphibolite, the anthophyllite is commonly 

intergrown with tremolite, and both amphiboles are partly replaced 

by talc. Locally, rocks composed mainly of tremolite and minor 

anthophyllite, both of which form crystals as much as three inches 

long, are found adjacent to some talc-rich zones. Crystals of 

talc as much as an inch in size are found near the borders of 

some talc-rich zones,and for the most part, talc within the zones 

occurs as fine- to medium-grained, intergrown flakes, although 

fine-grained, compact masses of talc are found locally. The 

amphibole content of the talc-rich rocks varies greatly both 

across and along the strike, and many of these rocks are rusty on 

weathered surfaces due to oxidation of iron-titanium oxide 

minerals. 

Talc-rich rocks of the zone in lot 2, concession VII, contain 

30 to 60 percent talc (mainly as fine- to medium-grained, intergrown 

flakes) abundant tremolite, minor anthophyllite and dolomite, and 

as much as ten percent iron-titanium oxide minerals. The zone, 
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which is poorly exposed about eighty feet south of contaminated 

gabbro and diorite of the Weslemkoon batholith, can be traced 

along strike for about 130 feet, and to the south, the zone 

grades through an anthophyllite-tremolite-chlorite rock into 

contact metamorphosed amphibolite of the Tudor metavolcanics. 

The width of the talc-rich zone is unknown, but as much as 50 

feet of the talc-rich rock is exposed across the strike. 

In lot 16, concession II, within a mafic metavolcanic 

inclusion in trondhjemite of the Weslemkoon batholith, talc-rich 

rocks are exposed over a length of about 150 feet and a width of 

as much as 20 feet. The talc-rich rock, which is rusty on 

weathered surfaces, contains minor tremolite, chlorite, 

anthophyllite, and variable amounts of iron-titanium oxide minerals; 

unlike the talc of the other talc-rich zones in the area which 

generally occurs as fine- to medium-grained, intergrown flakes, 

the talc of this zone is generally fine-grained and compact. In 

places, the talc-rich rock grades into contact metamorphosed 

amphibolite through zones of chloritized and serpentinized 

amphibolite. 

Chemistry and Utilization 

A sample of talc-rich rock collected from the south half of 

lot 16, concession XIV (T-l, Figure 5) and a sample of talc-rich 

rock found near the old shaft at the Madoc Talc and Mining 

occurrence (T-2, Figure 5) were analyzed by the Laboratory 

Branch, Ontario Department of Mines; for silica, ferric iron, 

alumina, lime, and magnesia with the following results: 
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T-l T-2 

Si02 

Fe203 

A1203 

CaO 

MgO 

loss on ignit: 

Standard 

Lon 

reflectance 

performed on the two sampl 

55-36 

5.32 

2.23 

2.43 

26.74 

5.71 

and oil 

.es with 

T-l 

abs< 

the 

orption 

41.49 

6.05 

2.33 

4.20 

23.36 

16.00 

tests were also 

following results 

T-2 

Reflectance 60.5 % 72.5 % 

Oil Absorption 29.72$ 24.97$ 

The chemical analyses reflect the abundance of iron-titanium 

oxide minerals and dolomite in the talc-rich rocks. Although 

more data are needed, the available chemical and mineralogical 

data suggest that the talc concentrations would require 

considerable beneficiation to be acceptable for most uses in the 

paint, ceramic, paper, cosmetic, and pharmaceutical industries. 

Nevertheless, the talc is probably suitable as a dusting agent 

or filler where high purity is not required. 

Origin 

Although the genesis of the talc-rich zones cannot be defined 

precisely with the available data, they appear to be of 

hydrothermal origin and were most likely formed during the latter 

stages of emplacement of the Weslemkoon batholith. Many of the 

zones, particularly those in the northern part of the township, 

appear to be partly controlled by secondary structures formed in 
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the metavolcanics during the emplacement of tha batholith. If 

talc-rich zones other than those mapped exist, then they are 

most likely to be found near the margin of the batholith. 

Madoc Talc and Mining Occurrence (6) 

According to available records (O.D.M., 1939; Spence, 1940), 

from January to October, 1938, talc mineralization in lots 16 and 

17, concession XII, which was staked in 1937 by J. S. Reeves of 

Madoc, underwent exploration by the Madoc Talc and Mining 

Company, Limited. A 90-foot shaft was sunk on a talc-rich zone 

exposed in lot 17, concession XII, a 50-foot cross-cut was 

opened at the &5-foot level, and the talc-rich zone was examined 

by 125 feet of drifting. The shaft, which has been filled in, 

is at the eastern edge of the forest access road about 150 feet 

north of the cabin on the western side of the road near the 

eastern boundary of lot 16, concession XII (Figure 5). A 

prominent talc-bearing zone, whose surface dimensions could not 

be determined, is exposed in a hill above the shaft, and two 

narrow talc-bearing zones less than three feet wide were found 

near the east side of the road north of the shaft. Spence (1940, 

P. 76) describes the mineralization in the workings as follows: 

Inspection of the workings and 
material hoisted showed the deposit to consist of a vertical band, apparently 
at least 50 feet wide, made up of a greenish, rather fine-grained, chloritic 
talc schist. The band has suffered considerable shearing, with the develop
ment of thin layers or sheets of more highly talcose material. Within 
the schist lie some masses of a hard, dense, black rock, which may be 
of an intrusive nature, or which are possibly unaltered intercalated 
members of the original schist complex. 
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In its general character, the talcose material rather resembles that 
of the "grit rock" of the talc deposits of the Waterbury district, in Ver
mont: it is of variable mineral composition, with zones containing con
siderable carbonate (dolomite) in fairly coarse grains, while semi-
chloritized, fibrous hornblende is abundantly present as.'small knots in 
some bands. In part, the rock is of a soapstone, rather than a foliated 
talc, nature, and this type might perhaps serve for sawing into blocks. 
Selected samples of the cleanest talc yielded a powder having good slip 
but of off-colour grade: run-of-mine material showed a considerable 
grit content and would probably only be suitable for the trades employing 
lower grade, grey talc, such as the rubber and roofing industries. 

An analysis of a sample of the crude talc from this deposit, made in the 
laboratory of the Bureau of Mines, showed: 

Silica 4008 
Ferrous oxide i-70 
Ferric oxide fl-87 
Alumina 1-75 
Lime 4-85 
Magnesia 29-81 
Carbon dioxide 13-45 
Water above 105*C 4-12 

Total 99-63 

This would indicate a rather large content of dolomite, and the 
amount of iron present (in part as magnetite) is much above that of a 
good commercial talc. 

Marble 

In the map-area, the various types of marbles and calc-silicate 

gneiss of the Dungannon formation are potential sources of 

building stone. As shown in Table 2 and in the discussion of the 

lithology of the carbonate metasediments (see page 24), greenschist 

facies marbles are fine-grained, dark grey to grey rocks, whereas 

almandine amphibolite facies marbles are mainly grey to white and 

range in grain size from fine to coarse. Greenschist facies 

marbles commonly break readily along thin, closely spaced, silicate 

mineral-rich interbeds, but because of the increased grain size 

and decreased degree of preservation of bedding, almandine 

amphibolite facies marbles are more massive and compact than the 

greenschist facies marbles and break with difficulty along relic 

silicate mineral-rich interbeds. Most of the marbles are calcitic 
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and are easily attacked by acids. Greenschist and almandine 

amphibolite facies marbles of Tudor, Limerick, and Cashel townships 

are lithologically similar, and a description of the general 

features of several cut and polished specimens of these marbles is 

given elsewhere (Lumbers, in press). 

L i *H • t"« ci 
Grenville Marble Company Property (5) 

In 1963, the Grenville Marble Company, Limited, held a 
a 
guarry permit on lot 19, concession VII. Some prospecting in 

the form of diamond drilling and exploratory quarrying was carried 

out, and in November, 1963, twelve cubic yards of marble were 

shipped to Port Hope. 

Workings on the property consist of a pit, 12 feet long, 9 

feet wide, and as much as 4 feet deep, on the east side of the 

Weslemkoon Lake road in the northeastern part of lot 19, concession 

VII, and a stripped area about 370 feet long on the lower slope 

of a hill which rises about fifty feet above the western shore 

of the small lake straddling the boundary between lots 18 and 19, 

concession VII. During the autumn of 1963, a small quarry face 

was opened for about 100 feet near the northern end of the 

stripped area (Photo 11). 
5 

Rocks exposed in the vicinity of the workings consitX 
A 

mainly of fine- to medium-grained marble with minor, interbedded, 

fine- to medium-grained phlogopitic and tremolitic marble. 

Locally, sparsely disseminated pyrite is present in the marbles, 

particularly near veinlets of coarse white calcite. In the hill 

above the stripped area, a few narrow sills of altered gabbro and 

diorite are exposed, and marble adjacent to the sills is coarse

grained locally. Bedding in the marbles strikes N10°E, is 
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subvertical, and, locally, is intensely contorted. Away from 

the workings, both across and along the strike of the marbles, 

fine- to medium-grained phlogopifttic and tremolitic marble 

appears to be more abundant than fine- to medium-grained marble, 

and interbeds of feldspathic metagreywacke and calcareous 

metasandstone and metasiltstone are widespread. 

A chemical analysis of a specimen of the fine- to 

medium-grained marble collected from the quarry face is given by 

Hewitt (1964, ?. 15) as follows: silica and silicates, 6.50 

percent; iron oxides (-F^C^), O.B7 percent; alumina (AI2O3), 0.6l 

percent; lime (CaO), 47.40 percent; magnesia (MgO), 3.55 percent; 

carbon dioxide (CO2), 40.30 percent. The marbles, which are 

grey to light grey with numerous, white calcite veinlets, contain 

abundant fine-grained flakes of graphite; polished surfaces of 

the marbles have a striking appearance and are dark grey to black 

with numerous white calcite veinlets. 

Marl 

Recent deposits of marl are found in shallow bays of Gunter, 

Cashel, and, rarely, Mahnisto lakes in the carbonate 

metasediment-rich terrane in the southwestern and west-central 

parts of the township. The thickest deposits are generally in 

bays, adjacent to swampy areas, and deposits in excess of six 

feet in thickness are found in shallow bays at the southwest tips 

of Gunter and Cashel lakes, and near the east-central part of 

Cashel Lake in lot 24, concession VI; greyish white marl is 

exposed in a bank as much as four feet high which extends for 

about eight feet along the western shore of a point in lot 24, 
. t 

concession VI, 3/4 of a mile sough of the northern shore of 
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Cashel Lake. Impurities such as clay minerals, quartz, and 

organic matter are abundant in all the marls. 

Sand and Gravel 

A few of the sand and gravel deposits shown in Figure 1 have 

been utilized for local road construction. Most of the deposits 

are relatively shallow, and they generally contain a relatively 

high proportion of sand to gravel. 

Suggestions for Future Exploration 

The rusty-weathering schists rarely contain concentrations 

of pyrite and traces of sphalerite and magnetite. Nevertheless, 

similar schists elsewhere in the Grenville province of southeastern 

Ontario are known to contain gold_, silver, lead, copper, and 

arsenic mineralization in associated quartz and carbonate veins. 

Moreover, the fahlbands of Norway, Sweden, and Finland (Gammon, 

1966; Marmo, I960), which are similar in their geologic setting 

and mineralogy to many of the rusty schists, also are known to 

contain late vein deposits of base and precious metals. Thus, 

these empirical relationships indicate that even though the rusty 

schists of Cashel township may lack large concentrations of 

sulphide minerals, they should be prospected carefully for 

possible mineralization in associated quartz veins. 

Because the major concentrations of gold in Cashel township 

are apparently confined to the greenschist facies terrane either 

in quartz veins in the sodic granitic rocks, or in quartz veins 

within metavolcanics near the sodic granitic rocks of the 

Weslemkoon batholith, the contact metamorphosed metavolcanics and 

adjacent parts of the Weslemkoon batholith appear to be worthy of 
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additional prospecting. In general, mineralized quartz and 

carbonate veins were emplaced at various times during the complex 

geologic history of the Bancroft-Madoc area: some veins, such 

as the late quartz and calcite fissure veins, were emplaced at a 

late stage; others are found in intrusive rocks and their 

associated contact metamorphic aureoles; and still others could 

have been emplaced during the earliest stages of the tectonic 

history. Although much more data are needed to fully appreciate 

the economic potential of the mineralized veins, it seems clear 

that within the Bancroft-Madoc area, much of the gold 

mineralization occurs in the greenschist. facies terrane, in quartz 

and quartz-carbonate veins within metavolcanics near the earliest 

(1250 + 25 million year) group of intrusions characterized by 

abundant dioritic and sodic granitic rocks (Lumbers, 1964b). 

Talc-rich zones found in the Tudor metavolcanics near the 

Weslemkoon batholith appear to be genetically related to the 

emplacement of the batholith, and if additional zones are present} 

they are most likely to be found near the margin of the batholith 

in mafic metavolcanics. Talc-rich zones found near the forest 

access road in northern Cashel township, and possibly the zone 

in lot 2, concession VII, appear to be of sufficient size to 

justify subsurface exploration and additional petrographic and 

chemical examination. 
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Table 1 

Table of Formations 

CENo/zOIC 

Recent 

Swamp, lake, and stream deposits; marl 

Pleistocene 

Varved clay, sandy and silty boulder clay, sand, 
pebble gravel, boulder gravel 

Unconformity 
POST MIDDLE ORCOVICIAN 

Late Calcite and Quartz Fissure Veins 

intrusive contact 

PROTEROZOIC 

Intrusive Rocks 

Mafic Sills and Dikes 

Altered gabbro and diorite 

intrusive contact 

Contaminated Mafic Intrusive Rocks 
Contaminated gabbro and diorite formed by the 
assimilation and reaction of mafic metavolcanics 
with granitic magma. 

Granitic Rocks 
Granite pegmatite and aplite, sodic granite, 
granodiorite, tronchjemite, tonalite 

intrusive contact 

Metasediments and Metavolcanics 

Carbonate Metasediments 
Marble, phlogopitic .-.:nd tremolitic marble, calc-
silicate granofels and gneiss, tremolite rock 

Calcareous Metasandstone and Metasiltstone 
Calcareous feldspathic metagreywacke, porphyroblastic 
actinolite metasediments, porphyroblastic hornblende 
metasediments, para-amphibolite 

Carbonate-Poor Metasediments 
Feldspathic metagreywacke, meta-arkose 

Felsic Metavolcanics 
Felsic flow rocks, metatuff and lapilli metatuff, 
meta-agglomerate 

Mafic Metavolcanics 
Amphibole mafic metavolcanics, amphibole-poor 
mafic metavolcanics, foliated and layered amphibolite, 
layered biotite amphibolite, hornblende-quartz-
plagioclase gneiss, mafic pyroclastic rocks, 
siliceous iron formation, tremolite-chlorite-talc rock 
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Table 3 

Modal and Chemical Analyses of the Major Rock Types of the 

Weslemkoon Batholith in Cashel Township 

Rock Type Tonalite 

(specimen No.) (63-L-33#) 

Trondh ie.riit' 

(63-L-276 

Granodiorite 

(63-L-314) 

Sodic Granite 

(63-L-352) 

Modes (volume oercent ) 

Quartz 

Plagioclase 

Percent An 

K feldspar 

Biotite 

Mus fovitp 

Others 

Totals 

22.2 

62.1 

25-35 

0.1 

15.6 

Trace 

100.0 

20.2 

68.9 

20-25 

0.2 

10.0 

0.7 

100.0 

26.4 

52.7 

25 

8.6 

11.8 

0.5 

100.0 

27.9 

47.9 

7 

17.2 

6.9 

0.1 

100.0 

Chemical Analyses (weight percent)2 

Si02 

AI2O3 

Fe203 

FeO 

MgO 

CaO 

Na20 

K20 

H20+ 

H20-

C02 

Ti02 

p2o5 

MnO 

Cr203 

v 2o 3 

Zr0o 

65.3 

17.1 

0.16 

3.08 

1.92 

2.53 

5.07 

2.06 

0.33 

0.20 

0.08 

O.48 

0.12 

0.03 

0.02 

0.01 

0.03 

69.8 

15.9 

0.50 

2.37 

1.43 

2.59 

4.43 

2.51 

0.14 

0.21 

nil 

0.40 

0.11 

0.05 

0.01 

0.01 

0.03 

72.6 

15..2 

nil 

0.87 

0.22 

0.54 

5.03 

3. S3 

0.17 

0.20 

0.02 

0.28 

0.04 

0.04 

0.001 

0.001 

0.005 

Totals 98.5 100.5 99.0 

Modal analyses by C. J. Hodgson 

Chemical analyses by Laboratory Branch, Ontario Department of Mines 
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CASHEL TOWNSHIP 

Location! The centre of Cashel township, Hastings County, is about 22 
miles east*-BOutheast of Bancroft, The township lies within a small, 
unique area of the Grenville province of northeastern North America, 
characterised by the abundance of volcanic rocks accompanied by 
chemical and clastic sediments^ all metamorphosed to low and intermediate 
grades. These rocks, which are best exposed in central Hastings County, 
contain most of the gold and arsenic mineralization known in the 
Grenville province. 

Mineral Exploration* Ho mineral production has been reported from the 
map-area. From late in the nineteenth century to the present, 
prospecting, staking, and exploration have been carried out periodically* 
No claims were recorded during the field season, but some.exploration 
work was done on a marble prospect in the central part of Cashel 
township. 

General GeolOigyi Precambrian met a sediments, metavolcanics, and acidic 
to basic intrusions underlie the area. 

The metavolcanics (unit  1 ) and metasediments (units 2-4) have been 
metamorphosed to the greenschist fades in the southwest part of the areaj 
in the remainder of the township these rocks are in the lower and middle 
amphibolite fades., 

The metavolcanics, the oldest rocks in the township, are a 
continuation of the Tudor Hetavolcanics mapped previously in Tudor and 
Grimsthorpe townships, south of Cashel township. This formation has 
been traced north around the northwest margin of the Weslemkoon batholith, 
into Mayo and Ashby townships, where it had been previously mapped as 
metagabbro and metasediments. Silicification, carbonatizatlon, and 
sericitizatlon are common in low grade parts of this unit; silicification 
and carbonatization are abundant in intermediate grade parts, but 
sericitiaEatlon is absent. 

Within each of the three metasediment units narrow layers of the 
other two units are commonly found but are too small to show on the map^ 
The marbles are particularly impure and only local areas are scarce in 
thin, interlayered clastic metasediments Fine-grained marble is 
restricted to the greenschist fades. Medium- to coarse-grained marble 
is mainly confined to axial zones and nose portions of steeply plunging 
folds and it generally contains less impurities than other marble types. 

The two lobes of granitic rocks in the eastern half of the town
ship are part of the Weslemkoon batholith that has an exposed area of 
over 200 square miles in Cashel, Mayo, Grimsthorpe, Effingham, Ashby, 
Denbigh, and Ablnger townships. Within Cashel township, the batholith 
Is cf»mposed mainly of trondhjemite and granodiorite. Both of these rock 
types are similar In appearance and could not be separated for mapping 
purposes. Two small areas are composed of quartz monzonlte with only 
rare trondhjemite and granodiorite^ Granite pegmatite and aplite dikes 
occur throughout the batholith in Cashel township, but are rare in the 
quartz monzonlte areas; metagabbro, porphyritic metagabbro, and 
uralltized gabbro dikes are common In the southern lobe, but are rare in 
the northern lobe. 

The granitic rocks In the northern lobe are markedly more gneissic 
than those in the southern lobe. The narrow, discontinuous contaminated 
gabbro and diorite zone between the batholith and the metavolcanics in 
the northern lobe disappears in southern Mayo township. A similar zone 
occurs at the southern contact of the batholith with metavolcanics in 
»mithw«*tern £ffinghan township. Metavolcanics at the contact along the 
northern lobe are highly gneissic, contorted, brecciated, and rarely 
migmatitlc. Metavolcanics at the contact with the granite along the 
southern lobe are commonly hornfelsed and in places chloritizatlon -is a 
common feature. 

Fine-grained marble near metagabbro sills in the southwestern part 
of the township has undergone contact metamorphism resulting in a 
coarsening in grain size and a light grey to white colour^ Many of the 
metagabbro sills have locally intruded marble and clastic metasediment 
layers at a small angle. These metagabbro sills are a continuation of a 
zone of siuilar sills mapped in northern Tudor and southern Limerick 
townships, where they intrude both granitic and metasedimentary rocks. 
Metagabbro dikes in the Weslemkoon batholith are possibly equivalent in 
age to the metagabbro in this zone of sills* 

Structural Geology: The structural geology of the township is dominated 
by a large re-entrant syncllne of metavolcanics in the Weslemkoon 
batholith. Much faulting within the metavolcanics and adjacent 
metasediments appears to be related to this structure. Except in the 
southwest part of the area where the metasediments and metavolcanics 
consistantly strike northeastward, the metasediments appear to have 
undergone much flowage folding that has introduced complex structural 
patterns and considerably complicated stratigraphic interpretations. 
Four major lineaments, which probably represent faults, are'present within 
the metasediments. Greenschist fades rocks are mainly confined to the 
south side of two of these lineaments! one that strikes southwest from 
the southwest corner of Cashel Lake; and one that strikes east from the 
northeast shore of Cashel Lake. 

Sheared rusty schists are commonly developed: .in sharp flexures 
within amphibolite fades metasediments. Elsewhere, rusty schists are 
confined to narrow sheared zones in metavolcanics or at metavolcanlc-
metasediment contactsv 

Economic Geology; Gold, silver, lead, copper, and talc mineralization 
are present in the area. 

Locality It On the southern boundary of Cashel township and in 
adjacent Grimsthorpe township, a few quartz veins in the Tudor 
Metavolcanics have been explored by pits and trenches. Small amounts of 
gold and silver have been reported from these veins. A small tonnage of 
quartz, containing galena, is piled along the side of wagon road near 
one of these pitsv 

Numerous known occurrences of gold and silver in the Tudor 
Metavolcanics in Tudor, Grimsthorpe, Elzevir, and Madoc townships suggest 
these metavolcanics offer excellent prospecting for these metalSt 
Quartz-tourmaline veins are ccwnmon throughout the Tudor Metavolcanics, 
particularly near and within contact metamorphic aureoles adjacent to 
intrusive rocks. Carbonatized and serlcitized zones up to 4 mile wide 
were mapped in southern Cashel township. 

Locality 2; Minor diss^inated chalcopyrite in quartz veins that 
cut a small offshoot of the Wadsworth Trondhjemite in the southwestern 
corner of the township, is the only concentration of copper found to 
date in the townships. Minor amounts of galena are also present in the 
quartz veins and in marble at the contact of the intrusion. A shaft 
5 by 10 by 50 feet deep was sunk on the contact between marble and 
trondhj^nite in I9 I6 by Cashel Copper Mines Limited, 

Locality 3; Although galena bearing calcite"barlte fracture fillings 
are widespread in Tudor, southern Limerick, Madoc, and Lake townships 
to the south and west of the map-area, only one calclte-barite vein 
containing minor crystals of galena has been found In Cashel township,. 
The vein ranges between 2 and 3-5 feet wide and has been exposed in a 
test pit and by stripping for 50 feet. 

Locality 4i An open cut on the side of a ridge near the northeast 
corner of Cashel Lake exposes highly disseminated pyrite in a rusty 
schist layer. Pyrite comprises up to 50 percent of the rusty schist in 
this open cut. 

Numerous rusty schists developed in narrow sheared zones and 
containing up to I5 percent disseminated pyrite and pyrrhotite are 
present in the Tudor Metavolcanics, particularly in the vicinity of the 
Weslemkoon batholith. Large areas of similar rusty schists are common 
in metasediments in Cashel and many other townships in the Grenville 
province of southeastern Ontario, No concentration of sulphide minerals 
other than pyrite and pyrrhotite has been found in the rusty schists, 
but traces of nickel, gold, copper, lead, and zinc are commonly found. 
Their widespread occurrence and consistent association with sharp 
structural closures suggests that the rusty schists could be potential 
sources of base and precious metals<, 
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LEGEND FOR CASHEL TOWNSHIP 

PRECAMBRIAN 
PLUTONIC ROCKS 

Granitic Rocks* 

6 6a Granite pegmatite and aplite. 
6b Medium— to coarse—grained quartz monzonlte; leucocratic 

quartz monzonite; gneissic quartz monzonlte. 
6c Fine-grained quartz monzonlte, 
6d Medium- to coarse-grained trondhjemite; medium— to 

coarse-grained granodioritee 
6e Fine-grained trondhjemite; fine-grained granodiorite* 
6f Gneissic trondhjemite; gneissic granodiorite, 
6g Porphyritic trondhjemite and porphyritic granodiorite dikes, 

Dloritlc and Gabbroic Rocks** 

5 5a Contaminated £;abbro and diorite. 
' ' 5b Metagabbro and uralltized gabbro, 

5c Porphyritic metagabbro. 

METASEDIMENTS 
Carbonate Rocks*** 

4 4a Fine-grained, laminated, blue-grey marble. 
' 4b Fine- to medlum-grained, laminated, blue-grey marble. 

4c Medium- to coarse-grained, massive, blue-grey and white 
marble*. 

4d Marble tectonic breccia^ 
4e Calc-silicate rock. 

Carbonate—Rich Psammo-Pelitlc Rocks'; Par a-Amphibolite 

3 3a Para-amphibollte.. 
- - ' 3b Psammo—pelitic rock with greater than 10% amphibole 

porphyroblasts and commonly containing some 
Interlayered 4 rocks. 

3c Garnetiferous varieties of 3b. 

Psammo-Pelitic Rocks 

2 2a Muscovite-biotite-feldspar-quartz schist; greenschist fades*. 
'  2b Garnetiferous muscovite-biotlte-plagloclase-quartz 

schist and gneiss; amphibolite iacies. 
2c Psammo-pelitic rocks with less than 10% amphibole 

porphyroblasts. 

Rusty Schist 

R„Sc Rusty-weathering, pyrite- and pyrrhotite-bearing schists 
derived from metasediments and metavolcanics. 
Magnetite is rarely present. 

METAVOLCANICS 

Basic to Intermediate Volcanic Rocks (Greenschist Fades) 

1 la Massive and foliated, fine-grained metabasalt, 
lb Massive and foliated, fine-grained meta-andesite.. 
Ic Gabbroic metabasalt^ 
Id Dloritlc meta-andeslte« 

Basic to Intermediate Volcanic Rocks (Amphibolite Fades) 

1 le Fine-grained amphibolite and fine-grained garnet amphibolite. 
If Medium— to coarse-grained, layered amphibolite and 

biotite amphibolite, 
Ig Medium- to coarse-grained, layered, garnet-biotite 

amphibolite, 
Ih Talc-tremolite-chlorlte schist (some contains anthophylllte)^ 

Acid Volcanic Rocks and Pyroclastic Rocks 

1  11 Rhyolite; tuff. 
1 Im Agglomerate* 

In Tuffaceous rocks (may include some psammo-pelitic rocks), 

•Major mafic mineral in quartz monzonlte is rauscovlte with only minor 
biotite. Major mafic mineral in trondhjemite and granodiorite is 
biotite with no or minor muscovite, 

••Contaminated gabbro and diorite were formed by the assimilation and 
reaction of intermediate and basic volcanics with granitic magma. They 
contain numerous inclusions of hornfelsed and gneissic metavolcanics, 

•••Numerous thin layers of pelitic marble are commonly interlayered 
with 4a and 4b rocks, but are rare and poorly defined in 4c rocks^ 

SYMBOLS 

^^'^iL Muskeg or swampc < 1 ^ ? Strike and dip of schlstosity^ 

^ Boundary of muskeg or swamp, *-*-» | Strike of vertical schistosity. 

River, creek, stream, R = *—» Strike of schistosity, dip 
rapids; F B falls^ unknown^ 

z z ) ^ - . i| Bridge, Strike and dip of gnelssoslty, 

= = - j Motor road, gravelled, -4" | Strike of vertical gneissosity, 
not gravelled*. "^^nzz 

; , Lineatlon (plunge known, 
Wagon road, plunge unknown)c 

Trail, portage, winter road. Drag-folds, (Arrow indicates 
1 direction of plunge). 
Glacial striae^ 

1 Fault, indicated or assumed^ 
Small rock outcrop., Z Z Z I Z I Z 

 < V \ A ° A / T | V I Fault, inclined, vertical*, 
' /' Boundary of rock outcrop, 
- (6) Location of mining property* 
/ ^ ' . T Geological boundary, defined, ' ' 
— — approximate, assumed, ^ Building. 

— S t r i k e and dip; direction of I ^ I Shaft, vertical, 
top unknown, • 

I  - t D f>f Test pit • 
—+— Strike and vertical dip; z m ^ ^ 

direction of top unknown^  ^ G P Gravel pit. 

^ Direction in which lava flows Trench, 
face as indicated by shape ""̂  
of pillows. Mine dump. 

MA Magnetic attraction. 

LIST OF MOiING PROPERTIES. CASHEL TOWNSHIP 

1^ Gold, Silver and Lead, Lot 20, Concession I, 
2, Copper, Lead, Cashel Copper Mines Limited. 
3. Lead, Lot 29, Concession TV^ 
4  Pyrite, Lot 23, Concession VXI, 
5, Marble, Grenville Marble Company, 
6. Talc, Madoc lalc and Mining Company, 

— 

— 

-
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LEGEND F O R CASHEL TOWNSHIP 

PRECAMBRIAN 
PLUTONIC ROCKS 

Granitic Rocks* 

6 6a Granite pefimat ite and aplite. 
' 6b Medium- to coarse-i^rained quarts inon«onite; leucocratic 

quartz monzonite; gneissic quartz monzoiiite,,
6c Fine-£irained quartz monzonit e,
6d Medium- to coarse-urained trondhjemi t e; medium" to 

coarse-israined granodiorite^ 
6e Fine-s:rained trondhjemite; fine-drained sjranodi orite« 
6f Gneissic trondhjemitej gneissic cranodiorite,
6s. Porphyritic t rondh j emit e and porphyrit i c i^ranodiorite dikes^ 

Dioritic and Gabbroic Rocks** 

5 5 5a Contaminated e;abbro and diorite,
' ' 5b Met a5?:abbro and uralitized gabbro,

5c Porphyritic metaecabbro. 

METASEDTMENTS 
Carbonate Rocks*** 

4 4a Fine-grained, laminated, blue-fircy marble. 
' ' 4b Fine— to medium-grained, laminated, blue-g^rey marble^ 

4c Medium- to coarse-grained, massive, blue-grey and white 
marble^ 

4d Marble tectonic breccia^ 
4e Calc-silicate rock, 

Carbonate-Rich Psammo- Pelitic Rocks; Para-Amphibolite 

3 3a Para-amphibolitCu 
^—-— ' 3b Psammb-pelitic rock with greater than 10^ amphibole 

porphyroblasts and commonly containing some 
interlayered 4 rocks,

3c Garnetiferous varieties of 3b• 

Psammo-Pelitic Rocks 

2 2a Muscovite-biotite-feldspar-quartz schist; greenschist facies^ 
' 2b Garnet if erous muscovite-biot ite-plagioclase—quartz 

schist and gneiss; amphibolite facies,
2c Psammo-pelitic rocks with less than 10^ amphibole 

porphyroblasts. 

Rusty Schist 

R „ S c Rusty-weathering, pyrite- and pyrrhotite-bearing schists 
derived from metasediments and metavolcanics. 
Magnetite is rarely present, 

METAVOLCANICS 

Basic to Intermediate Volcanic Rocks (Greenschist Facies) 
[ ^ 

1 la Massive and foliated, fine-grained metabasalt,
lb Massive and foliated, fine-grained meta-andeslte^ 
Ic Gabbroic metabasalt^ 
Id Dioritic meta-andesite^, 

Basic to Intermediate Volcanic Rocks (Amphibolite Facies) 

1 I le Fine-grained amphibolite and fine-grained garnet amphibolite^ 
If Medium- to coarse-grained, layered amphibolite and 

biotite amphibolite,
Ig Medium- to coarse-grained, layered, garnet-biotite 

amphibolite,
Ih Talc-tremolite-chlorite schist (some contains anthophyllite)^ 

Acid Volcani c Rocks and Pyroclast ic Rocks 

I 1 11 Rhyolite; tuff. 
' 1 Im Agglomerate^ 

In Tuffaceous rocks (may include some psammo-pelitic rocks)• 

*Major mafic mineral in quartz monzonite is muscovite with only minor 
biotite. Major mafic mineral in trondhjemite and granodiorite is 
biotite with no or minor muscovite. 

**Contarainated gabbro and diorite were formed by the assimilation and 
reaction of intermediate and basic volcanics with granitic magma. They
contain numerous inclusions of hornfelsed and gneissic metavolcanics, 

***Numerous thin layers *if pelitlc marble are commonly interlayered 
with 4a and 4b rocks, but are rare and poorly defined in 4c rocks^ 

SYMBOLS 

ai Mu«k«g or swamps < i°» Strike and dip of schlstosity 

'1, ̂  Boundary of muskeg or swamp. Strike of vertical »chistosity^ 

River, creek, stream, R " <—> Strike of achlstosity, dip
rapids; F • falls* unknown.^ 

ri):^: r Bridge. | Strike and dip of gneissosity^ 

- ~ - - Motor road, gravelled, — S t r i k e of vertical gneissosity, 
not gravelledc f^i^zz: 

Lineation (plunge known,
Wagon road, plunge unknown)^ 

Trail, portage, winter road« -3:* Drag-foldfl« (Arrow indicates 
.  _ . direction of plunge). 

Glacial striae^ 
irtrtM Fault, indicated or assumed^ 

Small rock outcrops 
— _ _ — oAa i/i|vi Fault, inclined, verticals 

J Boundary of rock outcrop. 
(4) Location of mining property^ 

.-•̂ ^ Geological boundary, defined, * ' 
— — app roximat e, assumed, H Building, 

—L^ Strike and dip; direction of g Shaft, vertical,
top unknown* ^z^iz^ 

I , • pif Test pit,
— S t r i k e and vertical dip;

direction of top unknown^ ^ Gravel pit. 

A Direction in which lava flows jjQ Trench,
face as indicated by shape 
of pillows.  * ^ Mine dump* 

MA Magnetic attraction. 

LIST OF MIKING PROPERTIES. CASHEL TOWNSHIP 

1. Gold, Silver and Lead, Lot 20, Concession le 
2. Copper, Lead, Cashel Copper Mines Limited. 
3. Lead, Lot 29, Concession IV«,
4. Pyrite, Lot 23, Concession VII,
5« Marble, Grenville Marble Company,
6. Talc, Madoc Talc and Mining Company, 

CASHEl TOWNSHIP 

Location: The centre of Cashel township, Hastings County, is about 22 
miles east-southeast of Bancroft. The township lies within a small,
unique area of the Grenville province of nortl^ieastern North America,
characterized by the abundance of volcanic rocks accompanied by
chemical and c3 ast ic sediments, all metamorphosed to 1ow and intermediate 
grades. These rocks, which are best exposed in central Hastings County,
contain most of the gold and arsenic mineralization known in the — 
Orenville province. 

Mineral Exploration. No mineral production has been reported from the 
map-area. From late in the nineteenth century to the present,
prospecting, staking, and exploration have been carried out periodically. 
No claims were recorded during the field season, but some exploration 
work was done on a marble prospect in the central part of Cashel 
township, 

General Geology, Precambrian metasediments, metavolcanics, and acidic 
to basic intrusions underlie the area. 

The metavolcanics (unit 1) and metasediments (units 2-4) have been 
metamorphosed to the greenschist facies in the southwest part of the area;
in the remainder of the township these rocks are in the lower and middle 
amphibolite facies. 

The metavolcanics, the oldest rocks in the township, are a 
continuation of the Tudor Metavolcanics mapped previously in Tudor and 
Grimsthorpe townships, south of Cashel township. This formation has 
been traced north around the northwest margin of the Weslemkoon batholith,
into Mayo and Ashljy townships, where it had been previously mapped as 
metagabbro and metasediments, Silicificatlon, carbonatization, and 
sericitization are common in low grade parts of this unit; silicificatlon 
and carbonatization are abundant in intermediate grade parts, but 
sericitization is absent, 

Within each of the three metasediment units narrow layers of the 
other two units are commonly found but are too small to show on the map^ 
The marbles are particularly impure and only local areas are scarce in 
t hin, interlayered clastic metasediment ̂  Fine-grained marble is 
restricted to the greenschist facies. Medium- to coarse-grained marble 
1 s mainly confined to axial zones and nose portions of steeply plunging
folds and it generally contains less impurities than other marble types, 

The two lobes of granitic rocks in the eastern half of the town
ship are part of the Weslemkoon batholith that has an exposed area of 
over 200 square miles in Cashel, Mayo, Grimsthorpe, Effingham, Ashby,
Denbigh, and Abinger townships. Within Cashel township, the batholith 
is composed mainly of trondh jemj te and granodiorit e.. Both of these rock 
types are similar in appearance and could not be separated for mapping
purposes. Two small areas are composed of quartz monzonite with only
rare trondhjemite and granodiorite. Granite pegmatite and aplite dikes 
occur throughout the batholith in Cashel township, but are rare in the 
quartz monzonite areas; metagabbro, porphyritic metagabbro, and 
uralitized gabbro dikes are common in the southern lobe, but are rare in 
the northern lobe. 

The granitic rocks in the northern lobe are markedly more gneissic 
than those in the southern lobe. The narrow, discontinuous contaminated 
gabbro and diorite zone between the batholith and the metavolcanics in 
the northern lobe disappears in southern Mayo townships A similar zone 
occurs at the southern contact of the batholith with metavolcanics in 
southwestern Effingham township. Metavolcanics at the contact along the 
narl>iern lobe are highly gneissic, contorted, brecciated, and rarely
migmatitic, Metavolcanics at the contact with the granite along the 
southern 1obe are commonly hornf elsed and in places chloritization is a 
common feature* 

Fine—grained marble near metagabbro sills in the southwestern part 
of the township has undergone contact metamorphism resulting in a 
coarsening in grain size and a light grey to white colour. Many of the 
metagabbro sills have locally intruded marble and clastic metasediment 
layers at a small angle. These metagabbro sills are a continuation of a 
zone of siL,ilar sills mapped in northern Tudor and southern Limerick 
townships, where they intrude both granitic and metasedimentary rocks,
Metagabbro dikes in the Weslemkoon batholith are possibly equivalent in 
age to the metagabbro in this zone of sills. 

Structural Geology: The structural geology of the t ownship is dominated 
by a large r(^--entrant syncline of metavolcanics in the Weslemkoon 
batholith. Much faulting within the metavolcanics and adjacent 
metasediments appears to be related to this structure. Except in the 
southwest part of the area where the metasediments and metavolcanics 
consistantly strike northeastward, the metasediments appear to have 
undergone much flowage folding that has introduced complex structural 
patterns and considerably complicated stratigraphic interpretations. 
Four major lineaments, which probably represent faults, are present within 
the metasediments, Greenschist facies rocks are mainly confined to the 
south side of two of these lineaments: one that strikes southwest from 
the southwest corner of Cashel Lake; and one that strikes east from the 
northeast shore of Cashel Lake., 

Sheared rusty schists are commonly developed in sharp flexures 
within amphibolite facies metasediments, Flsewhere, rusty schists are 
confined to narrow sheared zones in metavolcanics or at metavolcanic-
metasediment contacts. 

Economic Geology: Gold, silver, lead, copper, and talc mineralization 
.ire present in the area. 

Locality 1: On the southern boundary of Cashel township and in 
adjacent Grimsthorpe township, a few quartz veins in the Tudor 
Metavolcanics have been explored by pits and trenches. Small amounts of 
gold and silver have been reported from these veins, A small tonnage of 
quartz, containing galena, is piled along the side of wagon road near 
one of these pits^ 

Numerous known occurrences of gold and silver in the Tudor 
Metavolcanics in Tudor, Grimsthorpe, Elzevir, and Madoc townships suggest 
these metavolcanics off er excellent prospecting for these metals„
Quartz—tourmaline veins are common throughout the Tudor Metavolcanics,
particularly near and within contact metamorphic aureoles adjacent to 
intrusive rocks, Carbonatized and sericitized zones up to 4 mile wide 
were mapped in southern Cashel township. 

Locality 2; Minor disseminated chalcopyrite in quartz veins that 
cut a small offshoot of the Wadsworth Trondhjemite in the southwestern 
corner of the township, is the only concentration of copper found to 
date in the township. Minor amounts of galena are also present in the 
quartz veins and in marble at the contact of the intrusion, A shaft 
5 by 10 by 50 feet deep was sunk on the contact between marble and 
trondhjemite in I9I6 by Cashel Copper Mines Limited, 

Locality 3: Although galena bearing calcite-barite fracture fillings 
are widespread in Tudor, southern Limerick, Madoc, and Lake townships 
to the south and west of the map-area, only one calcite-barite vein 
containing minor crystals of galena has been found in Cashel townships 
The vein ranges between 2 and 3.5 feet wide and has been exposed in a 
test pit and by stripping for 50 feet. 

Locality 4: An open cut on the side of a ridge near the northeast 
corner of Cashel Lake exposes highly disseminated pyrite in a rusty
schist layer. Pyrite comprises up to 50 percent of the rusty schist in 
this open cut. 

Numerous rusty schists developed in narrow sheared zones and 
containing up to 15 percent disseminated pyrite and pyrrhotite are 
present in the Tudor Metavolcanics, particularly in the vicinity of the 
Weslemkoon batholith. Large areas of similar rusty schists are common 
in metasediments in Cashel and many other townships in the Grenville 
province of southeastern Ontario, No concentration of sulphide minerals 
other than pyrite and pyrrhotite has been found in the rusty schists,
but traces of nickel, gold, copper, lead, and zinc are commonly found,
Their widespread occurrence and consistent association with sharp
structural closures suggests that the rusty schists could be potential 
sources of base and precious metals^ 

Locality 5: Fine- to medium-grained, blue-grey marble north of 
Horse Lake in central Cashel township is currently being quarried by the 
Grenville Marble Company, 

Parts of the Tudor Metavolcanics, particularly near or within 
contact aureoles around intrusive rocks, could also be explored as a 
possible source of Terrazzo chips or roofing granules. 




