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FOREWORD

Prior to 1983, only reconnaissance level geological 

information was available for the Howland Area. The present 

detailed mapping project was designed to encourage mineral 

exploration interest and to provide a mineral and land use 

evaluation for the area. This project is part of a four-year 

program to investigate the geology of the Grenville Province 

of southern Ontario near the Town of Minden.

The Precambrian bedrock of the area hosts several metallic 

and non-metallic mineral occurrences. Stratiform zinc 

deposits, iron, metamorphic-metasomatic molybdenum, and 

uranium mineralization have the greatest potential in the 

area. Non-metallic mineral occurrences in the area contain 

tremolite, graphite and marble.

V.G. Milne, Director 

Ontario Geological Survey
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ABSTRACT

LOCATION MAP Scale: 1:1 584 000 or 1 inch to 25 miles

Figure l: Key 4nap showing location of the Howland area.

The Howland map area lies 140 km northeast of Toronto, by 

road and covers approximately 270 km2.

Bedrock is Middle to Late Proterozoic in age, and is 

within the Grenville Structural Province. The map area is 

near the northwest margin of the Central Metasedimentary Belt 

of the Grenville Structural Province. All Precambrian rocks 

have been regionally metamorphosed to lower to upper 

amphibolite facies.

The oldest rocks in the map area are the Glamorgan Gneiss 

Complex, which consists of an older, sodic suite of tonalite 

to trondhjemite gneisses, and a younger, potassic suite of 

granite gneiss. The sodic suite is probably of igneous 

origin, and may in part be basement to the Grenville Super-
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group. The potassic rocks may be of igneous or sedimentary 

origin, but despite the protolith, are considered part of the 

Complex. The northwest margin of the Glamorgan Gneiss complex 

is in faulted contact with the Denna Lake Structural Complex, 

and the Glamorgan Complex has probably been thrust to the 

northwest over the Denna Lake Complex. The southern contact 

of the Glamorgan Complex with the Grenville Supergroup may be 

a fault, or an unconformity.

To the south, the Glamorgan Gneiss Complex is flanked by 

metasedimentary and metavolcanic rocks of the Grenville 

Supergroup. The stratigraphic succession from oldest to 

youngest probably is: dolomitic marble; interbedded dolomite 

and calcite marble; metaquartzarenite lenses, with local 

quartz-pebble metaconglomerate; hornblende-rich metawackes and 

reworked amphibolitic metatuffs. Calcite marbles, in places 

interbedded with metaquartzarenite and metawacke lenses 

overlie the older metasedimentary rocks. Dolomite marbles in 

the area may locally be stromatolitic.

Syntectonic intrusions southeast of the Glamorgan Gneiss 

Complex include gabbro and diorite plutons, 'nepheline 

syenite 1 suite units, and the Union Lake and Crystal Lake 

granodiorite plutons. The gabbro and diorite plutons extend 

northeast from Kinmount to Salerno Lake. Sulphide mineraliza 

tion is common in marbles adjacent to the margins of the 

diorite plutons, whereas magnetite-skarn deposits are common 

in marbles adjacent to the gabbros. Rocks of the 'nepheline

-xxi x-





syenite 1 suite occur in two belts. The Gooderham Syenite Belt 

parallels the southeastern margin of the Glamorgan Complex, 

and consists of stratiform, coarse-grained, magnet ite-bering , 

monzodiorite to hornblende-pyroxene monzodiorite plutons. The 

Tory Hill Belt is located northeast of Crystal Lake, and 

consists of irregular, fine-grained syenite, possibly of 

volcanic origin. Both syenite belts extend east of the map 

area towards Bancroft.

The northwest margin of the Glamorgan Gneiss Complex 

consists of brecciated and tectonically disrupted lithologies 

of the Denna Lake Structural Complex. Most of this terrane 

consists of marble breccia, containing clasts and fragments 

up to hundreds of metres in diameter. All Grenville Super 

group lithologies lying southeast of the Glamorgan Gneiss 

Complex, and disrupted equivalents of the syntectonic 

intrusions, ar2 present in the Denna Lake Structural Complex. 

The Denna Lake Complex was probably brecciated during develop 

ment of the boundary between the Central Gneiss Belt and the 

Central Metasedimentary Belt of the Grenville Province. This 

boundary is located only 5 km west and northwest of the 

Howland area.

Extensive late pegmatite sheets cut all older lithologies 

in the map area, but are most abundant in the Denna Lake 

Structural Complex, and near the late granodiorite plutons. 

Metamorphic grade ranges from lower amphibolite in the south- 

east corner of the map area, to upper amphibolite in the 

northwest. Deformation also increases to the northwest.
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Mineral exploration has concentrated on magnetite-skarn 

iron deposits (the abandoned Victoria, Howland and Paxton 

Mines in the area) and uranium mineralization associated with 

late tectonic pegmatite sheets. Molybdenum is common as 

disseminated flakes in the Denna Lake Complex. Dolomite 

marbles in the map area host significant Zn sulphide 

mineralization, and at higher-metamorphic grades, contain 

significant tremolite deposits. REE mineralization has been 

found in magnetite ores from the Victoria iron mine.

Middle Ordovician arkose, shale, and limestone of the 

Shadow Lake and Gull River Formations overlie Precambrian 

rocks in the southwest corner of the map area. Extensive sand 

and gravel deposits of Pleistocene age occur along the Burnt 

and Irondale Rivers.
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-1-
GEOLOGY OF THE HOWLAND AREA

Haliburton, Peterborough and Victoria Counties

by

R.M. Easton

INTRODUCTION

The Howland map-area lies between Latitudes 44 0 45'N and 

44 0 52'30"N and Longitudes 78 0 30'W and 78 G 45'W and is in the 

Counties of Haliburton, Peterborough and Victoria. The area 

covers about 270 km2 and is about 14 km by 20 km. The 

map-area is located 140 km northeast of the City of Toronto 

and includes parts of Galway, Lutterworth, Snowdon, and 

Somerville Townships. The northeast corner of the map-area 

lies 5 km south of the Town of Minden.

Sporadic mineral production was reported from the 1870's 

to the 1890's, chiefly iron production from the Howland, 

Paxton and Victoria Mines. No mineral production has been 

reported in the map-area from that time to the 1983 field 

season, although sporadic staking has occurred and a number of 

small occurrences have been found and explored. 

Access

The area can be reached by Highway 35 from Lindsay and 

' Peterborough to the south, and by Highway 503 from Bancroft to 

the east. Highway 35 parallels the western boundary of the 

map area, and provides access to the western third of the map 

area. Highways 503, 121 and Haliburton County Road l (former 

ly Highway 519) provide access to the remainder of the map 

area. Numerous secondary roads are present and provide
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further access. Two abandoned Canadian National Railway Lines 

follow the Burnt and Irondale River Valleys, and provide 

additional access.

The Burnt River is navigable by canoe, and flows in a 

southerly direction through the central part of the map area. 

The Irondale River is also navigable by canoe, and flows in a 

southeasterly to easterly direction parallel to Highway 503 

through the east-central part of the map area. The Burnt and 

Irondale Rivers join 3 km northeast of the village of 

Kinmount. All lakes in the area are small. Some of the 

larger lakes are surrounded by cottage sites and can be reach 

ed by secondary roads.

Services are available in the village of Kinmount in the 

south-central part of the map area, and in the town of Minden, 

located 5 km north of the map area on Highway 35 and Highway 

121. 

Physiography

Relief in the map is about 75 m, and gradually increases 

from about 275 m above sea level in the southern part of the 

map area to about 350 to 375 m in the north and northeast part 

of the map area. This rise in elevation corresponds to the 

change from carbonate metasediments in the south to gneissic 

rocks in the north. Relief is also more subdued in the area 

underlain by carbonate metasediments. Most areas underlain by 

carbonate metasediments have been cleared in the past. Dip of 

most geologic units is shallow, and hence closely reflects 

small differences in topography. The lowest areas in the area
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are present along the Burnt and Irondale Rivers and near Davis 

Lake.

Most of the map area is drained by the Burnt and Irondale 

Rivers and their tributaries, although parts of the extreme 

western part of the map area drain into the Gull River located 

west of Highway 35. All these rivers drain into the Trent 

River System.

Distribution of outcrop is variable. Exposures are 

abundant in areas underlain by granitoid and gneissic rocks, 

locally making up to 80 percent outcrop. Poorer exposures are 

found in the southeastern part of the map area which is 

underlain mainly by carbonate metasediments. Here, outcrop 

ranges from 20 to 50 percent of the area. Large swamps are 

also common in areas underlain by carbonate metasediments. 

Many low outcrops are present in cultivated and open fields in 

the southeastern part of the area. Many of the old mine sites 

dating from the 1890's are almost completely overgrown. 

Glaciofluvial deposits are common along the Burnt and Irondale 

Rivers, mantling older topography. Carbonate metasediments 

outcrop poorly in these valleys, while gneissic rocks are more 

resistant and form falls at Three Brother's Falls north of 

Kinmount, at Kinmount, and southwest of Kinmount on the Burnt 

River. The falls at Furnace Falls on the Irondale River are 

formed by a siliceous dolomite horizon. 

Previous Geological Work

Previous geological work in the area is limited. Some of 

first work was a reconnaissance survey of the Haliburton-
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Bancroft area by Adams and Barlow (1910) for the Geological 

Survey of Canada. In this and subsequent surveys, the map 

area was at the margin of the main area of interest, and 

received only minor attention. Satterly (1943) and Hewitt and 

Satterly (1957) examined part of the area during the course of 

the preparation of l inch to 2 mile compilation maps of the 

Hal i burton-Bancroft region, and made some improvements to the 

map of Adams and Barlow (1910).

Considerable work has been undertaken in the area 

immediately east and north-east of of the map area. Bright 

(1980) has produced a l inch to l mile (1:63 360) compilation 

map of the Eels Lake area and has mapped in Cavendish and 

Anstruther Townships (Bright, 1975, 1976, 1977, 1981). 

Armstrong and Gittins (1968, 1970) mapped Glamorgan Township 

at l inch to 1/2 mile scale (1:31 680), including the eastern 

part of the Glamorgan Gneiss Complex. Chesworth (1966, 1969, 

1970, 1971) examined in detail the eastern part of the 

Glamorgan Gneiss Complex, and Pride (1983) started a geochem 

ical study of the eastern Glamorgan Complex. Wu (1984), as 

part of a doctoral thesis on the stable isotopic composition 

of Grenville granitoids examined the Union Lake granodiorite 

pluton. Caley and Liberty (1952) have studied in detail the 

Paleozoic rocks in the southwest corner of, and south of, the 

map area. C. Kaszycki mapped the Quaternary Geology of the 

Minden area at 1:50 000 scale as part of a doctoral thesis at 

the University of Illinois. Finamore and Bajc (1983) have 

mapped the Quaternary Geology of the Fenelon Falls area due 

south of the map area at 1:50 000 scale.
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Present Geological Survey

Map R2M1(back pocket, scale 1:)S8HO) presents the 

results of the geological survey carried out by the author and 

his assistants during the summer of 1983. Preliminary Map P. 

2699 (Easton and Bartlett, 1984) at a scale of 1:15 840 was 

released in 1984, and a preliminary report on the geology of 

the area was reported in the 1983 Annual Summary of Field Work 

(Easton, 1983). A field trip guide covering part of the map 

area was released in 1984 (Easton et al . , 1984). The adjacent 

Digby-Lutterworth area to the west was mapped in 1984 (Easton, 

1986) and the Lochlin area to the north was mapped in 1985 

(Easton, in prep.).

Vertical aerial photographs at a scale of l inch to 1/4 

mile (1:15 840) were supplied by the Cartography Section, 

Surveys and Mapping Branch, Ontario Ministry of Natural 

Resources and were used for mapping control. Acetate overlays 

were used to record data that were collected on traverses 

which were run by the pace and compass method. Information 

from mapping was plotted on Forestry Inventory Resources base 

map 447783. Recent information with respect to roads, build 

ings, powerlines, roads, and shoreline features were added to 

the base map. Geology was not tied to surveyed lines. 

Traverses were not spaced at regular intervals, but were 

designed to include as many of the major outcrop areas as 

possible, particularly in areas of complex geology and along 

contacts between major rock units. 
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Teralnology

In order to avoid confusion, a number of terms used in 

the discussion of the general geology are defined below. 

PRECAMBRIAN TINE SCALE

The Precambrian time scale used divides Precambrian time 

into two eras; the Archean (older than 2500 Ma) and the 

Proterozoic (between 2500 Ma and 570 Ma). The Proterozoic is 

divided into Early (2500 Ma to 1600 Ma), Middle (1600 Ma to 

900 Ma) and Late (900 Ma to 570 Ma). 

FOLIATION, SCHISTOSITY, GNEISSOSITY, CLEAVAGE

Foliation is used to describe all types of megascopically 

recognizable structural surfaces of metamorphic origin (Turner 

and Weiss, 1963). Several distinguishable types of foliation 

include compositional layering, preferred orientation of 

mineral grains and localized slip features. Gneissosity and 

schistosity are the most common varieties of foliation in the
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map area. Schistosity is a planar structure in a metamorphic 

rock due to abundant, preferentially oriented grains, 

especially micas. Schistosity is accompanied by a fissility 

best developed in rocks rich in micaceous minerals. Gneiss 

osity denotes a layering of metamorphic origin defined by the 

alternation of layers, streaks or lenticles of contrasting, 

mineralogy or texture. Cleavage denotes a parting in the rock 

resulting from the parallel growth of micaceous or elongated 

minerals in fine grained rocks. 

METAMORPHIC GRADE, ISOGRAD AND ISOREACTION-GRAD

Metamorphic terminology follows that of Winkler (1979). 

Metamorphic grade refers to large pressure-temperature zones 

which are subdivided with respect to increasing temperature 

and the associated coexisting mineral assemblages which exist 

for a given bulk rock composition. Generally five metamorphic 

grade divisions are referred to, these are very low (prehnite- 

pumpellyite), low (greenschist), medium (amphibolite) high 

(granulite) and a low temperature-high pressure metamorphism 

(blueschist). In addition, contact metamorphism is associated 

with some plutonic rocks. The term isograd is used to define 

degree of metamorphism by the first appearance of an 'index 1 

mineral in rocks of a particular bulk rock composition. 

Isograd is a general term in the sense that the reaction 

producing the mineral change is not necessarily known. When 

the minerals involved in the reaction are observable, the term 

isoreaction-grad is used. 

ROCK CLASSIFICATION

Terminology for all plutonic rocks in the area follows
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the recommendations of Streckeisen (1976) (Figure 2). 

Classification of marbles is based on CaOrMgo ratio, after 

Storey and Vos (1981).

Trondhjemite is used in the sense of Barker (1979). A 

trondhjemite is a leucotonalite (colour index ^10) where the 

plagioclase feldspar is oligoclase or andesine, has over 2(^ 

quartz, and less than 10* potassium feldspar. This definition 

is similar to that of Streckeisen (1976). 

GENERAL GEOLOGY 

Introduction and Geological Sumwary

The map area lies within the Central Metasedimentary 

Belt, subzone IV-A as defined by Wynne-Edwards (1972) only 10 

to 15 km southeast of the boundary between the Central Meta 

sedimentary Belt and the Central Gneiss Belt (Wynne-Edwards, 

1972) (Figure 3). The Precambrian rocks of the area may be 

divided into four main groups. In order of decreasing age 

these are: 1) the Glamorgan Gneiss Complex which underlies 

the central half of the map area; 2) meta- sedimentary and 

minor metavolcanic supracrustal rocks of the Grenville Super 

group; 3) younger, foliated and unfoliated plutonic rocks 

which intrude the supracrustal s and the Glamorgan Gneiss 

Complex, and 4) a structural complex in the west and north 

west part of the map area consisting of disrupted Grenvi-lle 

Supergroup strata. Late tectonic pegmatite sheets and dikes 

cut all of the above units. Paleozoic strata unconformably 

overlie Precambrian rocks in the southwest corner of the map 

area. The general stratigraphic succession of rocks in the 

area is given in Table l, and a comparison of lithologic
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units in the map area with those of other workers in adjacent 

areas is given in Table 2. Figure 3 shows the regional 

geologic setting of the map area, and figure 4 is a general 

ized geologic map of the area, simplified from Map 2699 (back 

pocket)

The oldest rocks in the map area belong to the Glamorgan 

Gneiss Complex, defined herein, which consists of a sodic and 

a potassic suite. The sodic suite is the older unit, and 

consists dominantly of tonalite gneiss, some of which is 

locally trondhjemite, and which forms the core of the Gneiss 

Complex. The margin, and much of the western portion of the 

Glamorgan Gneiss Complex consist of syenogranitic gneiss of 

the potassic suite. The syenogranitic rocks may be intrusive 

into the sodic gneisses. The syenogranitic gneisses may be 

derived from either an igneous or a sedimentary parent. The 

large body of relatively homogenous tonalite gneiss is 

probably derived from an igneous parent. The contact between 

the gneisses and the adjacent supracrustal rocks of the 

Grenville Supergroup on the southeast side of the Gneiss 

Complex is only exposed in one locality. The contact is 

sharp, and all the rocks adjacent to it are highly strained. 

As far as can be determined, the stratigraphically lowest 

units in the Grenville Supergroup in the area are adjacent to, 

and face away from the southeast margin of the Glamorgan 

Gneiss Complex. It is possible that the contact between the 

. Glamorgan Gneiss Complex and the Grenville Supergroup is a 

tectonically modified unconformity, and that the Glamorgan 

Gneiss Complex was basement to the Grenville Supergroup. It
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is equally possible the contact is a fault. The northwest 

contact of the Glamorgan Gneiss Complex with the Denna Lake 

Structural Complex is a fault contact and the Glamorgan Gneiss 

Complex overlies part of the Denna Lake Structural Complex. 

Kinematic indicators in the tonalite gneisses of the Glamorgan 

Gneiss Complex, such as potassium feldspar augen, indicate 

tectonic transport of the Glamorgan Complex to the northwest, 

over the Denna Lake Complex, probably as a thrust-nappe sheet.

Grenville Supergroup metasedimentary and metavolcanic 

rocks occur in the eastern portion of the map area. In the 

north, near Salerno Lake and adjacent to the Glamorgan Gneiss 

Complex, the general stratigraphic succession in the area is 

dolomite marble, meta-arkose, and feldspathic 

metal itharenite. The dolomite marble contains layers and 

lenses of metaquartzarenite. The section is overlain by 

massive, relatively pure, calcite marbles. In the southern 

part of the map area, near Crystal Lake, the lowest part of 

the supracrustal section consists of metaquartzarenite and 

metaaconglomerate, overlain by arkosic meta-arenite and 

feldspathic metal itharenites which grade into a succession of 

meta-arenite, metawacke, and reworked metavolcanic rocks, 

consisting of metatuffs, reworked metatuffs and clastic 

metasedimentary rocks derived from a volcanic terrane. This 

succession, as the one in the north, is overlain by massive 

calcite marbles, and marble interlayered on a decimetre to 

metre scale with siliceous clastic metasedimentary rocks. The 

Crystal Lake and Salerno Lake stratigraphic successions may be
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1 ithocorrelative. No attempt has been made to correlate these 

rocks with the Hermon and Mayo Groups established in the 

Hastings Basin (e.g. Table 2) because several major faults 

separate the Howland area from the Hastings Basin (Figure 3), 

and the difficulty found in attempting to correlate 

stratigraphy between the northern and southern part of the map 

area. In addition, as noted by Davidson (1984), the Grenville 

Province is probably composed of a number of allochthonous 

domains, and stratigraphy cannot commonly be correlated from 

one domain to the next. Thus, regional stratigraphic 

correlation across major fault zones in the Grenville Province 

is somewhat tenuous at present.

The Grenville Supergroup strata in the area are intruded 

by three chemical suites of plutonic rocks. The oldest is a 

group of slightly alkaline, mafic intrusive rocks of diorite 

and gabbro composition which outcrop in the Furnance 

Falls-Irondale area, and seem to follow two regional trends, a 

northeast trend for the diorites and an east-northeast trend 

for the gabbros. Possibly consanguineous with the mafic 

intrusive rocks are a series of alkaline plutonic rocks which 

are the westward extension of the 'nepheline syenite 1 belts 

present in the Bancroft area. Two belts occur in the Howland 

area. The more northern belt of mainly leucocratic monzonite 

and monzodiorite stratabound plutonic bodies, some of which 

are nepheline-bearing, occurs along the southeastern margin of 

the Glamorgan Gneiss Complex and is termed herein the 

Gooderham Syenite Belt. A second belt of mesocratic, fine-
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grained monzonitic to syenitic rocks occurs north of Crystal 

Lake (Figure 4). These rocks are termed the Tory Hill Syenite 

Belt, and may be in part extrusive in origin. The third group 

of plutonic rocks is a granodiorite suite, consisting of the 

Union Lake Granodiorite and the Crystal Lake Pluton (Figure 

4), both of which are late-tectonic plutons.

The western and northwestern part of the map area is 

underlain by a heterogeneous assemblage of tectonically 

disrupted strata, and is termed the Denna Lake Structural 

Complex. It consists of a marble tectonic breccia that 

contains fist to house-sized and larger (up to 500 X 500 m) 

blocks of rusty-weathering siliceous metasedimentary rocks, 

tremolite-bearing dolomite marbles, bedded calcite marbles, 

amphibolite, and a variety of granitoid rocks and quartzo- 

feldspathic gneisses ranging from diorite to granite in 

composition, and showing varying degrees of tectonic 

disruption. The zone is also characterized by aeromagnetic 

and airborne gamma-ray spectrometric anomalies, and is a zone 

of molybdenum mineralization. It is also an area of pegmatite 

dike swarms, mainly of syenite and granite composition. The 

pegmatite dikes may be deformed or undeformed. The presence 

of deformed pegmatite dikes, the inclusion of tectonically 

disrupted Grenville Supergroup lithologies, and the absence of 

cross-cutting diorite, gabbro, alkaline or granodiorite 

intrusions common elsewhere in the Central Metasedimentary 

Belt, all indicate that the deformation observed in the Denna 

Lake Structural Complex occurred late in the geological
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hi story of the map area. This late deformation is probably 

related to the nearby Central Gneiss Belt/Central 

Metasedimentary Belt boundary zone'.

Late syenite and granite pegmatite dikes cut all units in 

the area, except the unconformably overlying Paleozoic strata, 

and some mafic dikes. The mafic dikes may be of Precambrian 

or Paleozoic age. Paleozoic strata of the Basal and Simcoe 

Groups of Middle Ordovician age unconformably overlie the 

Precambrian rocks in the southwestern corner of the map area, 

and consist of red and green shales and lithographic 

limestone.

Metamorphic grade in the area increases towards the 

northwest from lower amphibolite grade near Crystal Lake 

(southeastern corner) to upper amphibolite grade near Denna 

Lake (northwestern corner). Structurally, all units strike 

north to northeast and have shallow dips to the southeast. 

All rocks except the granite pegmatite dikes and the Paleozoic 

strata have a penetrative l ineation-schistosity (L-S) 

metamorphic fabric with a prominent southeast plunging shallow 

lineation. Two older fold sets are present in both the 

Grenville Supergroup and the Glamorgan Gneiss Complex which do 

not fold the L-S fabric. A late, east-trending, subhorizontal 

warping about a shallow-plunging axis folds the L-S fabric in 

both the Grenville Supergroup and Glamorgan Gneiss Complex 

rocks. The intensity of cataclasis and strain in the area 

increases from southeast to northeast, coincident with 

increasing metamorphic grade,-and proximity to the Central 

Gneiss Belt/Central Metasedimentary Belt boundary.
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A variety of mineralization is present within the map 

area. Metallic mineralization includes zinc sulphides in 

dolomitic marbles; pyrite, pyrrhotite, copper, zinc, cobalt 

and nickel sulphides in and around diorite intrusions; and 

sporadic zinc and copper occurrences in the Glamorgan Gneiss 

Complex. Molybdenite mineralization is common in marbles and 

pegmatites in the Denna Lake Structural Complex. Iron 

deposits in the area include magnetite skarn deposits 

associated with gabbro intrusions, and weathering horizons 

(gossan zones) developed over sulphide-rich carbonate and 

siliceous clastic metasedimentary rocks. Some of the 

magnetite skarn deposits were past producers of iron ore at 

the turn of the century. Radioactive mineralization consists 

of uranitite and thorite in syenite pegmatite dikes. 

Non-metallic minerals in the area include tremolite in 

marbles, relatively pure dolomite marbles, and graphite. Sand 

and gravel deposits also occur in the region. 

PRECAMBRIAN 

NIOOLE PROTEROZOIC 

Older Gneissic Rocks (Glamogan Gneiss Complex)

The Glamorgan Gneiss Complex underlies the central half 

of the map area, stretching from the southwest to the north 

east corner, and can be divided into six mappable units on the 

basis of lithology. These units correspond to lithodemic 

units (roughly equivalent to formations) as described in the 

revised Code of Stratigraphic Nomenclature (NACSN, 1983), and 

are listed below in.order of interpreted decreasing age:
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1) Kinmount Lithodeme (map unit la)

2) Kendrick Creek Lithodeme (map unit Ib)

3) Howland Lithodeme (map unit le)

4) Davis Lake Lithodeme (map unit Id)

5) Paxton Lithodeme (map unit le)

6) Crego Lake Lithodeme (map unit 2a)

The Howland, Davis Lake and Paxton Lithodemes may be roughly

coeval .

The distribution of these units is illustrated in Figure 

5, which is simplified from Map 2699 (back pocket). The units 

are formally described as stratigraphic units later in this 

section. The first five lithodemes consist mainly of 

tonalitic gneiss, and are referred to informally as the 

'sodic 1 suite. The last lithodeme consists of granite gneiss, 

and is referred to informally as the 'potassic 1 suite of the 

Glamorgan Gneiss Complex.

The Glamorgan Gneiss Complex consists of two main parts. 

The Central or Main part of the Complex, extends from the 

southwest corner of the map area through Kinmount to the 

northeast corner of the map area. The central part of the 

Complex also extends east of the map area into Glamorgan 

Township (Figure 3), where it has been studied by Chesworth 

(1966, 1968, 1970, 1971), Armstrong and Gittins (1968), Bright 

(1977, 1980) and Pride (1983). The second part consists of a 

large wedge-shaped area of gneisses lying between Davis and 

ftenna Lakes, that are almost completely surrounded by 

tectonically disrupted rocks of the Denna Lake Structural
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Complex (Figure 4, 5). This wedge consists mainly of 

syenogranite gneiss of the Crego Lake Lithodeme.

The tonalite and syenogranite gneisses of the Glamorgan 

Gneiss Complex have previously been termed, informally, as the 

Glamorgan Batholith (Adams and Barlow, 1910); the granitic 

rocks of Glamorgan Township (Chesworth, 1966, 1968, 1970); the 

Glamorgan Gneiss Dome (Wynne-Edwards, 1972); the Glamorgan 

Gneiss Dome and the Glamorgan Pluton (Bright, 1977, 1980); and 

the Glamorgan Migmatite Complex (Pride, 1983). None of these 

terms have been formally defined as stratigraphic terms, and 

in most instances, have been applied on the basis of only 

reconnaissance mapping of the region. It is proposed that the 

tonalite and syenogranite gneisses of the Kinmount, Kendrick 

Creek, Howland, Paxton, Davis Lake and Crego Lake Lithodemes 

be referred to as the Glamorgan Gneiss Complex (map Units l 

and 2), as outlined on Figures 4 and 5. As will be discussed 

in detail further in the section, there is some question 

regarding the relationship between the sodic (map Unit 1) and 

the potassic suite rocks (map Unit 2) of the Glamorgan Gneiss 

Complex. The potassic suite rocks may be metasedimentary in 

origin, and to the east, have been correlated by Bright (1977, 

1980) with the Anstruther Lake Group of the Grenville Super 

group (Bright, 1977, 1980). The parentage of the potassic 

suite rocks in the Howland area cannot be firmly determined. 

Because these rocks are spatially and intimately associated 

with the sodic rocks of the Glamorgan Gneiss complex, they are 

best considered as part of the Glamorgan Gneiss Complex, until 

demonstrated otherwise.
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SODIC SUITE 

Kinmount lithodeme

The unit is named for the town of Kinmount, which is underlain 

by the unit, and the reference locality is located on Highway 

503, 500 m northeast of the Town of Kinmount.

The Kinmount Lithodeme (map Unit la) consists of homo* 

geneous, grey to dark-grey, medium grained, biotite-horn- 

blende-quartz-plagioclase gneiss with millimetre to centimetre 

scale pods and layers of syenite and syenogranite pegmatite 

which parallel gneissosity, are spaced centimetre to deci 

metres apart, and are characterized by potassium feldspar 

augen (Photographs l and 2). The overall composition of the 

unit is granodiorite to tonalite. The contact of the Kinmount 

Lithodeme with the Kendrick Creek Lithodeme is gradational on 

the scale of several metres. The contact with the Crego Lake 

Lithodeme is interlayered, and was either intrusive, or has 

been tightly folded, or both. The contact with the Howland 

Lithodeme is not well exposed, but it is abrupt, and may be 

tectonic. The Howland Lithodeme may be a highly strained 

variety of the sodic gneisses of the Glamorgan Gneiss Complex.

Chemical analyses of the Kinmount Lithodeme are reported 

in Table 3, (Analyses l and 2). Chemically, the rock is a 

tonalite. Colour index, and the modal proportion of micro 

cline are too high for the rock to be classed as a 

trondhjemite. The high Ba content of the rock interferes with 

feldspar staining procedures. The uniformity of this rock 

over long distances, and the lack of well-defined compo-
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sitional layering in the unit, suggest that this unit may have 

been derived from an igneous parent. The gradational contact 

with the Kendrick Creek Lithodeme may indicate that the 

Kinmount and the Kendrick Creek tonalites are of similar 

parentage, perhaps as phases of an igneous pluton, now highly 

modified by tectonic and metamorphic processes. 

Kendrick Creek Lithodeme

The unit is named for Kendrick Creek, along which it is 

well-exposed. The reference locality is a 750 m stretch along 

Highway 121, north and south of the junction with Haliburton 

County Road l (formerly Highway 519). The Kendrick Creek 

Lithodeme (map Unit lb, lj) consists of homogeneous, grey, 

medium-grained, mesocratic to leucocratic potassium feldspar- 

biotite-hornblende-quartz-plagioclase gneiss of tonalite to 

granodiorite composition (Photograph 3). Locally, it can be 

classed as a trondhjemite, but the colour Index is usually too 

high. Near contacts with the Kinmount Lithodeme, it contains 

millimetre to centimetre scale layers of syenogranite 

pegmatite which parallel gneissosity, but unlike the Kinmount 

Lithodeme, are spaced on a decimetre to metre scale, and are 

less abundant than in the Kinmount Lithodeme. With increasing 

distance away from the contact, these layers become uncommon. 

Locally the Kendrick Creek Lithodeme contains centimetre to 

metre scale schlieren of diorite and amphibolite (Photograph 3 

and 4). Schlieren are abundant in parts of the Kendrick Creek 

Lithodeme, and can be mapped (map Unit lj). Some of the 

schlieren are actually sheath folds (Photograph 4).
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Analyses of the Kendrick Creek Lithodeme are presented in 

Table 3, analyses 3 and 4, and in Table 4. The analyses in 

Table 4 are from Chesworth (1966) and Armstrong and Gittins 

(1968); and based on the sample location map of Chesworth 

(1966), they correspond to the Kendrick Creek Lithodeme. The 

rocks are all tonalitic gneisses, and locally are transitional 

to trondhjemitic gneiss. The unit is homogeneous, and areally 

extensive. An igneous parentage therefore is most probable, 

and it is possible that the Kinmount Lithodeme is related to 

the Kendrick Creek Lithodeme, possibly as part of the same, 

now highly modified, igneous body. 

Howland Lithodeme

The Howland Lithodeme is named for Howland Lake, and it 

is well-exposed at the junction of Highway 121 and Upper Dutch 

Line Road (Figure 5, Photograph 5) and 2 km northeast of the 

town of Kinmount on Highway 503, where the road changes 

direction from heading northeast to east. The Howland 

Lithodeme (map Unit le) is a heterogeneous gneiss 

characterized by l to 2 m scale interlayering of tonalite, 

quartz diorite, granodiorite, monzogranite, syenogranite and 

amphibolite in roughly equal proportions (Photograph 5). This 

lithodeme is most commonly found within 500 m of the margin of 

the Glamorgan Gneiss Complex, commonly near the contact 

between the Kinmount/Kendrick Creek Lithodemes and the Crego 

Lake Lithodeme (Figure 5). South of Kinmount, the Howland 

Lithodeme may have been intruded by what is now gneiss of the 

Crego Lake Lithodeme. The Howland unit may in fact be a
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highly strained and tightly folded amalgamation of the three 

main units of the Glamorgan Gneiss Complex - namely, the 

Kinmount, Kendrick Creek and Crego Lake Lithodemes. In 

addition, some of the rocks of the lithodeme are 

carbonate-bearing, particularly the amphibolites, and some 

highly modified supracrustal rocks may also compose part of 

this unit. No chemical analyses are available for this unit, 

because of its highly varied nature. 

Davis Lake Lithodeme

The Davis Lake Lithodeme (map Unit Id) is exposed along 

the shores of, and to the northwest of Davis Lake. The 

lithodeme is heterogeneous, consisting of syenogranite gneiss, 

similar to that comprising the Crego Lake Lithodeme (map Unit 

2a), but which contains rafts and house-sized blocks of 

quartz-piagioclase-biot1te * hornblende gneiss with centimetre 

to decimetre scale layering, possibly relict bedding; 

amphibolite; gabbro; and granodiorite and tonalite gneiss. 

The reference locality extends for 500 m to the northwest 

along a Lutterworth Township road at the northwest tip of 

Davis Lake. Gneissosity is very shallow dipping in this area, 

ranging from horizontal to 5 0 . The Davis Lake Lithodeme is 

interpreted to be a contact zone between the Denna Lake 

Structural Complex and the main body of the Glamorgan Gneiss 

Complex, and in part is a zone of tectonic disruption. It is 

possible that the Davis Lake Lithodeme may originally have 

been an intrusion breccia, which has been subsequently 

modified. Regardless of origin, the unit is distinctive, and 

mappable (Fi gure 5).
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Paxton lithodeme

The Paxton Lithodeme (map Unit le) is only exposed in the 

vicinity of the Paxton Mine, and is somewhat similar to the 

Davis Lake Lithodeme, except that it contains an abundance of 

white to pink weathering calcite as veins, pods and lenses in 

the rock. The calcite may be associated with the Denna Lake 

Structural Complex, which may underlie the gneisses exposed at 

the mine, or it may be related to a calcite-pegmatite dike 

swarm in the area of the mine. However, the contact relations 

between rock units in this area are not well-exposed. As with 

the Davis Lake Lithodeme, the unit is both distinctive, and 

mappable, if somewhat areally restricted. 

Other Lithologies

In addition to the five lithodemes described above, a few 

other lithologies are present locally within the Glamorgan 

Gneiss Complex, but are not formally defined as stratigraphic 

units. Map unit lg consists of dark-green weathering, 

microcline-quartz-pyroxene-plagioclase-hornblende amphibolite, 

present as layers, lenses, rafts and small zones in the 

Kinmount, Kendrick Creek and Crego Lake Lithodemes. In some 

instances, for example along Haliburton County Road l within 

and l km north of the map area, these amphibolites may be the 

remnants of mafic dikes which intruded the sodic gneiss of the 

complex, before deformation. In other areas, such as along 

Highway 503 south of Crego Lake the origin of these 

amphibolitic rocks cannot be established.
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Where the Glamorgan Gneiss Complex cannot be subdivided, 

because of lack of good exposure, or in areas where the units 

are extremely heterogeneous, the gneisses are unsubdivided, 

and designated as map unit Ih. Gneisses near the northwestern 

margin of the main body of the Complex are commonly difficult 

to subdivide because of superimposed tectonic effects and high 

strain regimes. 

POTASSIC SUITE 

Crego Lake Lithodeme

The type locality of the Crego Lake Lithodeme is along 

the south shore of Crego Lake, for which the unit is named. 

The Crego Lake Lithodeme (map Unit 2a) consists of homogeneous 

monzogranitic to syenogranitic gneiss, commonly containing 5% 

to 10X magnetite. The rock is leucocratic, and is layered on 

a centimetre to decimetre scale (Photograph 6). The layers 

are composed of varying amounts of feldspar and quartz. Mafic 

minerals account for only 2% to S/& of the rock, and consist of 

a greenish biotite, relict after hornblende or pyroxene. 

North and northwest of Davis Lake this unit is characterized 

by quartz grains elongated in the plane of the gneissosity 

(map Unit 2a). Contacts with the Kinmount and Kendrick Creek 

lithodemes are sharp, and are characterized by a zone 25 to 50 

m wide where the units are interlayered on a l m to 2 m scale. 

The original contact was probably intrusive, as the syeno- 

granitic gneiss locally shows cross-cutting relationships with 

gneissosity in the two older lithodemes, but has been sub 

sequently modified by folding and metamorphism. An analysis
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is shown in Table 3, Analysis 5. Analyses of a similar unit 

analyzed by Chesworth (1966) in Glamorgan Township are given 

in Table 4.

To the east of the Howland area, in the Eels Lake sheet, 

rocks similar to the Crego Lake Lithodeme have been assigned 

to the Anstruther Group of the Grenville Supergroup (Bright, 

1977, 1980). Bright (1977, 1980) considered similar syeno- 

granite gneisses in the area of the Cheddar and Anstruther 

Gneiss Domes to be metasedimentary in origin, being remobi- 

lized meta-arkose and meta-arenite, and he introduced the term 

Anstruther Lake Group for these rocks. According to E.G. 

Bright (geologist, Ontario Geological Survey, Toronto, person 

al communication, 1983) evidence for metasedimentary origin 

does exist for these rocks in the vicinity of Cheddar Lake. 

However, Bright (1977, 1980) assigned the syenogranite gneiss 

on the eastern margin of the Glamorgan Gneiss Complex also to 

the Anstruther Lake Group because of stratigraphic position 

and composition, but no convincing evidence of a metasediment 

ary origin was observed in the Glamorgan area (E.G. Bright, 

geologist, Ontario Geological Survey, Toronto, personal 

communication 1983). In the Howland area, the syenogranite 

rocks of the Crego Lake Lithodeme are only found in close 

association with the sodic gneisses of the Glamorgan Gneiss 

Complex (Figure 5), and no evidence of a metasedimentary 

origin for these rocks was observed in the Howland area. As a 

result, these rocks are considered as a separate unit - the 

Crego Lake Lithodeme - which is tentatively assigned to the
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Glamorgan Gneiss Complex. This assignment does not have any 

genetic connotation. The author considers the lithodeme to be 

of igneous origin. However, it is possible that this unit may 

have originally been derived from a sedimentary parent, but 

has been highly modified, and in fact may have been remobi- 

lized as an igneous melt and transported from its original 

source. The Crego Lake Lithodeme was not assigned to the 

Anstruther Lake Group because the Group has not yet been for 

mally defined as a stratigraphic unit, with designation of a 

reference section. Also, the inclusion of the Anstruther Lake 

Group with the Grenville Supergroup assigns a genetic conota- 

tion to the unit - namely, a supracrustal origin. Hence, 

until the origin of this unit can be resolved, it is tenta 

tively assigned to the Glamorgan Gneiss Complex. Even if this 

unit is demonstrated to have a metasedimentary parentage, it 

can still be considered as part of the Glamorgan Complex in 

terms of stratigraphic nomenclature, and the rock-strati 

graphic unit - the Crego Lake Lithodeme - can be retained, and 

correlated with the Anstruther Lake Group in its type area 

when it is defined formally. 

Overview

The Kinmount, Kendrick Creek, and Crego Lake Lithodemes 

account for 20*, 40*, and 30* respectively, of the exposed 

Glamorgan Gneiss Complex in the map area (Figure 5). These 

three lithodemes are considered to be igneous in original 

character because of their homogeneous nature, widespread 

continuity, and lack of well-defined compositional layering.
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The three other lithodemes are minor in terms of areal extent, 

and seem to represent highly strained border zones, associated 

with contacts between the three main lithodemes and the margin 

of the Gneiss Complex itself.

The three main lithodemes define a stratigraphic sequence 

within the Glamorgan Gneiss Complex, consisting of a core of 

Kinmount tonalitic gneiss surrounded by a broad shell of 

Kendrick Creek tonalitic gneiss with a marginal zone of 

varying width, consisting mainly of the Crego Lake syeno- 

granitic gneiss. Locally, within the marginal zone are bands 

of the Howland, Davis Lake and Paxton gneisses (Figure 5).

Gneissosity within the Glamorgan Gneiss Complex generally 

trends from 340 0 to 020 0 , dipping shallowly to the south east, 

from 5 0 to 20 0 . Near the southeast margin of the Complex, 

dips of up to 45 0 are realized. Because of the shallow dips 

of the rock units in the Complex, topography has an effect on 

the distribution of lithology in the Complex (Figure 5), as 

may gentle warping of the complex by Grenville fold 

structures. For example, the Kinmount Lithodeme is exposed 

for several kilometres to the north of Kinmount Creek, which 

is about 30 m lower than the surrounding topography. The 

Davis Lake area is the topographically lowest part of the map 

area, and it is here that the Denna Lake Structural Complex 

almost wraps around the Paxton Plate in this area (Figure 5). 

This may be because erosion, as reflected in the topography, 

has exposed the Denna Lake rocks which probably underlie the 

Paxton Plate.
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The Glamorgan Complex gneisses all show the regional 

southeast plunging lineation common in the area. The 

structural history of the gneisses is difficult to unravel. 

Gneissosity was developed in the gneisses prior to intrusion 

by the diorite plutons west of Kinmount, and to the east, 

these plutons are affected by all subsequent deformation 

events. The syenite layers in the Kinmount Lithodeme are 

highly strained, and were probably related to a very early, or 

pre-Grenvi11 e igneous event. Thus, it is possible that the 

Glamorgan Complex was basement to the Grenville Supergroup, 

but a detailed structural investigation is needed in order to 

establish this with certainty.

The Glamorgan Complex in the Howland area differs from 

descriptions of the Glamorgan Complex in the Glamorgan 

Townshij. region (Chesworth, 1966, 1968, 1970, 1971; Armstrong 

and Gittins, 1968; Pride, 1983). These differences are 

real, based on a reconnaissance of this area by field party 

personnel in the Bark Lake area. The eastern Glamorgan 

Complex, outside of the Howland area, is more migmatitic than 

to the west, consisting of a tonalite gneiss cut by a much 

greater amount of syenite and syenogranite layers parallel to 

gneissosity, and as late pegmatite dikes. Similar relations 

are observed in adjacent supracrustal units, which are also 

more migmatitic, with a higher portion of leucosome, than to 

the west. Additional mapping will be required in Snowdon 

Township to document the changes that occur from west to east 

in the Glamorgan Complex, however it should be realized that
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these differences do exist, and that the western part of the 

Glamorgan Complex may be better suited for detailed studies, 

because of the absence of this later, migmatitic phase, and 

greater degree of homogenity.

The Glamorgan Gneiss Complex typically has a shallow, 

southeast dipping gneissosity, and an internal stratigraphy 

that is repeated about a central axis (Figure 5). Along the 

west margin, syenogranitic gneiss north and northwest of Davis 

Lake forms a wedge-shaped slab with sharp contacts, that is 

surrounded by tectonically disrupted marbles of the Denna Lake 

Structural Complex. All units in the complex show evidence of 

high strain, asymmetric feldspar augen, 'C and S' structures, 

shear band structures, and the direction of overturning of 

folds of gneissosity all display northwest vergence. The 

geometry and stratigraphy of the Glamorgan Gneiss complex, 

therefore, are consistent with thrust-nappe emplacement, and 

the complex is probably allochthonous, having been thrust 

northwest over the Denna Lake Structural Complex. 

METAYOLCANICS AND METASEDIMENTS (GRENVILLE SUPERGROUP) 

Netavolcanic Rocks

Metavolcanic rocks in the area consist of a series of 

mafic to intermediate composition metatuffs, reworked 

metatuffs, and metasedimentary rocks rich in volcanic detritus 

that crop out on the north shore of Crystal Lake (map Unit 3) 

(Figure 4). Four main subdivisions are present within this 

unit:
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1) quartz-chl orite-amphibole-plagioclase schist, consisting 

of millimetre to centimetre-scale beds (map Unit 3a). 

Many beds contain amphibole-quartz-chlorite clots l to 5 

centimetres long, which may be relict clasts. This unit

is probably derived from tuff or lapi11 i-tuff, or is a 

reworked tuff or l api 11 i-tuff. It possibly consists of 

products from a number of volcanic events. A chemical 

analysis of this unit is presented in Table 5, Analysis 

1.

2) quartz-chlor1te-amphibole-plagioclase interbedded with 

feldspathic metal itharenite and minor metasiltstone, in 

roughly equal proportions (map Unit 3b) (Photograph 7). 

Both amphibole-rieh and meta-arenite beds are from two to 

ten centimetres thick. A chemical analysis of the mafic 

component of this unit is given in Table 5, Analysis 2.

3) Coarse grained, massive amphibolite, intercalated with

marble (map Unit 3c). This unit is massive, and about 10 

m thick. It may be a small flow or a sub-volcanic 

intrusion. A chemical analysis is presented in Table 5, 

Analysi s 4.

4) A quartz-biotite-hornblende-plagioclase schist (map Unit 

3d), consisting of l to 10 cm beds of varying 

composition, probably a fine grained tuff or a reworked 

tuff. An analysis is presented in Table 5, Analysis 3. 

The stratigraphic position of these rocks in the area is 

indicated in Figure 6. They occur above quartz arenite and 

conglomerate in the Crystal Lake area, and are overlain by
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massive, calcite marbles, with minor siliceous clastic 

metasediment interbeds. The metavclcanic rocks may be derived 

from a volcanic terrane located further east in the Cavendish- 

Anstruther area (Figure 3), and they may represent distally 

deposited tuffs, or reworked, redeposited volcanic material, 

or both. Hornblende-bearing, quartz-poor gneisses in the 

Salerno Lake area (Figure 6) may be the stratigraphic 

equivalents of the metavolcanic rocks, and occur at the 

transition between a quartz arenite, arkose and feldspathic 

litharenite sequence and overlying massive calcite marbles. 

The rocks in the Salerno Lake area contain more quartz and 

plagioclase than the rocks in the Crystal Lake area, and the 

Salerno Lake area rocks may be more distal to the volcanic 

area, and contain more redeposited and reworked volcanic 

detri tus.

As shown in Figure 7, the metavolcanic rocks form a group 

distinct form the other siliceous clastic metasedimentary 

rocks in the map area. The Ti02 and A1203 ratios in the 

metavolcanic rocks (Figure 7) are consistent with these rocks 

being derived from a mafic to intermediate volcanic source 

region, either as primary tuffs or redeposited volcanic 

material.

Netasediaentary Rocks 

SILICEOUS CLASTIC METASEDINENTARY ROCKS

Siliceous clastic metasedimentary rocks of the Grenville 

Supergroup occur in two main geologic settings in the map 

area: a) as thick units consisting of a variety of clastic
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metasedimentary rocks, including meta-arkose, quartzarenite, 

metawackes, feldspathic litharenite and metaconglomerate , 

mainly in the Bow-Salerno and the Crystal Lake areas (Figure 

8); and b) as centimetre to decimetre thick oeds interlayered 

with carbonate metasedimentary rocks throughout the 

southeastern part of the map area.

Figure 6 is a schematic diagram showing stratigraphic 

columns for the Crystal, Salerno and Bow Lake areas 

respectively. The siliceous clastic metasedimentary rocks in 

each area will be described below, as will be the general 

stratigraphic succession of each area.

In the Crystal Lake area, the base of the stratigraphic 

section is truncated by the Crystal Lake Pluton. From oldest 

to youngest, the stratigraphic section consists of:

at least 10 to 20 m of relatively pur;: quartz arenite 

(map Unit 4e), with weak, l to 2 m scale bedding, and 

locally containing thin lenses of magnetite parallel to 

bedd i ng;

5 m of fine-grained, dark grey and grey calcite and 

dolomite marble and calc-silicate rocks (map Unit 6r); 

20 to 30 m of meta-arenite and feldspathic metalith- 

arenite (map Unit 4a, c) with l to 10 cm scale beds, with 

well-preserved cross-bedding and graded bedding; 

30 to 50 m of interbedded arenaceous metasedimentary and 

amphibole-rieh metavolcanic rocks (map Unit 3a, b). 

The section is repeated about a synformal axis present l 

km north of Crystal Lake (Map 2699, back pocket). On the
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north side of the synform, the quartzarenite contains inter- 

beds of met aeong lomerate (map Unit 4t) with ovoid c last s l to 

5 cm in length and width of quartzarenite, and leucocratic 

granitoid rocks, mainly tonalite and granodiorite. The 

quartzarenite in the area is locally brecciated, possibly due 

to the proximity of the Irwin Fault (Figure 4). The strati 

graphic section on the north limb of the synform also differs 

in that syenitic rocks occur near the contact between the 

siliceous clastic metasedimentary rocks and the clastic 

metasedimentary/metavolcanic succession. These rocks belong 

to the Tory Hill Syenite Belt, and are described in a later 

section. A few representatives of these rocks occur on the 

south limb of the synform (Map 2699, back pocket). The 

Crystal Lake section lies in the area of lowest metamorphic 

grade in the map area, and as a result, sedimentary features 

such as bedding, graded bedding and cross-bedding are well 

preserved. Coarse sillimanite is present in some of the more 

aluminous beds, but no other porphyroblasts were observed in 

the clastic sedimentary rocks, except for some andalusite 

porphyrobl asts from the mixed metasedimentary/metavol cam'c 

unit. The andalusite porphyroblasts are now masses of 

sericite, and only the crystal form on the weathered surface 

allows for identification of these crystals.

The stratigraphic section in the Salerno Lake area 

(Figure 4, 6) is similar to that at Crystal Lake, except that 

metamorphic grade is higher in the Salerno Lake area, 

obliterating original sedimentary textures. In addition,
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local high strain zones in the Salerno Lake area hamper 

lithologic identification. The sequence consists, from oldest 

to youngest, based on a few graded beds still preserved in the 

section, of:

30 to 50 metres of medium-grained, calcite and dolomite 

marbles with (map unit 6f, 6j, 6c) centimetre to metre 

scale compositional layering; relatively pure marbles are 

massive; those containing mica grains are generally 

strongly foliated. Upsection, rusty-weathering 

metasiltstone with millimetre-scale laminations becomes 

interbedded with the marbles, and becomes more abundant 

upsectlon;

30 to 50 m of fine-grained quartzofeldspathic felsite and 

schist (map unit 4b, 4d, 4g) bearing 5X to 10/& biotite 

and accessory magnetite, are probably derived from wac'*es 

and arkoses. Metaquartzarenites occur locally. In 

general this unit 1s relatively uniform compositionally 

in terms of grain size, and bedding style, both 

vertically and along strike;

30 to 50 m of weakly foliated hornblende-quartz-feldspar 

felsite (map unit 4h) interstratified on a decimetre to 

metre scale with quartzofeldspathic (^ biotite) felsite 

(map Unit 4g) in the lower part of the unit, it is 

massive, and uniform over a thickness of 10 metres or 

more in the upper part of the section. Quartz is absent 

in parts of the unit. The unit may represent detritus 

from a volcanic source. Hornblende constitutes 15% to
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ZO/t of the rock. This unit is resistant, and forms 

ridges.

30 m or more of highly-strained biotite wackes and 

quartzofeldspathic felsite (map unit 4i , 4j, 4d), 

probably derived from arkose;

The stratigraphic section in the Bow Lake area (Figures 

4, 6) is similar to that at Salerno Lake, except that rapid 

facies changes exist between the siliceous clastic and 

carbonate metasedimentary rocks. Briefly, the sequence 

consists of, from oldest to youngest:

Glamorgan Complex gneisses, Crego Lake syenogranitic 

gneisses form the base of the metasedimentary sequence. 

Contact is a zone of high strain, perhaps a fault, 

perhaps an unconformity, or both;

50 m of tremolite-bearing, dolomite marble (map Unit 6j); 

10 m of metaquartzarenite, with minor beds of metawacke. 

Bedding is on a decimetre to metre scale. The metaquartz 

arenite varies rapidly in thickness laterally, may be 

present as lenses, possibly related to depositional 

channels and ranges from l to 50 m in thickness; 

^00 m of carbonate metasedimentary rocks. Low in the 

section, dolomite and calcite marbles are interbedded on 

metre scale. Locally siliceous clastic metasedimentary 

rocks (metawackes), and centimetre scale layered calcite 

and dolomite marbles are present. With increasing 

stratigraphic height, calcite marbles become predominant, 

and siliceous clastic metasedimentary beds fewer in 

abundance.
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Figure 6 provides a comparison between these three sections, 

and presents a composite section. Although l ithologically 

similar, it is not possible to trace directly any units 

between the Crystal Lake and Salerno Lake areas, thus the 

correlation should be regarded as tentative.

Bright (1977) introduced a number of stratigraphic units 

in the Eels Lake area. Extending his stratigraphy west into 

the Howland area, the three stratigraphic sections described 

above correspond to the following units of Bright (1977): 

Bow Lake -- Tory Hill Formation (Hermon Group) 

Salerno Lake -- Salerno Formation (Mayo Group) 

Crystal Lake -- Catchacoma Formation (Hermon Group) 

Based on mapping in the Howland area, the Bow Lake and Salerno 

Lake stratigraphic sequences can be directly related in terms 

of both stratigraphic units, and stratigraphic succession. It 

is unlikely that they belong to two different stratigraphic 

groups as outlined by Bright (1977), especially as the Salerno 

Formation is separated by roughly 900 to 1500 m of section 

from the Tory Hill Formation (Bright 1977). The above 

comparison comments more on the difficulty of carrying 

stratigraphic units established in the Hastings Basin across 

major faults in the Grenville Province than it does on the 

relative merits of a particular stratigraphic correlation. 

For the present, this author does not wish to correlate the 

Bow-Salerno and Crystal Lake sequences to the east of the map 

area, nor are any new stratigraphic terms to be introduced at 

this time. Additional mapping will be needed in order to
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carry stratigraphic correlation further to the east of the 

Howl and area.

In addition to the accumulation of feldspathic and 

quartz-arenite clastic metasedimentary rocks in the 

Bow-Salerno and Crystal Lake areas, clastic metasedimentary 

beds are common within the marble sequence. Metawacke, 

metaturbidites, with distinct graded beds and incomplete Bouma 

sequences, and metaquartzarenites and feldspathic metalithar- 

enites are commonly found as 2 to 25 cm thick beds interlayer- 

ed with calcite marbles. Where these beds are particularly 

abundant, they can be mapped as a stratigraphic unit (map Unit 

5 - interlayered carbonate and clastic metasedimentary 

rocks). Elsewhere, they are too thin to be mapped on an 

individual basis. These beds are commonly rusty-weathering, 

and contain mainly pyrite and pyrrhotite. 

INTERLAYERED CARBONATE AND SILICEOUS METASEDIMENTARY ROCKS

In parts of the map area, carbonate and siliceous 

clastic metasedimentary rocks are interlayered on a millimetre 

to decimetre scale, and it is not possible to separate the 

individual components on the scale of the map. These 

interlayered rocks represent a distinct facies regime, and are 

designated as a separate unit (map Unit 5) (Figure 8). The 

unit is further subdivided on the basis of whether carbonate 

or siliceous metasedimentary rocks predominate, and on the 

relatively purity of the two end members (i.e. pure calcite or 

dolomite marble; quartzarenite or wacke). The subdivisions 

that were mapped in the Howland area are listed below:
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interlayered carbonate and siliceous metasediments ,

precise composition of beds not known, marble component

dominant (map Unit 5a);

interlayered carbonate and siliceous metasediments,

precise composition of beds not known, siliceous

component dominant (map Unit 5b);

interlayered calcite marble containing siliceous

impurities (quartz) and rafts and lenses of

carbonate-bearing, siliceous metasediments, the remnants

of boudinaged and tectonically disrupted beds (map Unit

Se);

interlayered calcite marble and calc-silicate rocks,

marble component dominant (map Unit 5d);

interlayered calcite marble and calc-silicate rocks,

calc-silicate component dominant (map Unit 5e);

interlayered, pure calcite marble and arenite, marble

component dominant (map Unit 5f);

interlayered, pure calcite marble and arenite, arenite

component dominant (map Unit 5g).

The dominant clastic beds are either metaquartzarenite or 

feldspathic meta-arenite, as 2 to 10 centimetre thick beds 

with minor carbonate matrix or cement; as greywacke 

turbidites, with 5 to 25 cm thick beds locally preserving 

Bouma sequences; or as metasiltstone and metawacke in 2 to 10

centimetre thick beds, with fine laminations. At higher 

metamorphic grades, these rocks are quartzofeldspathic schists 

and gneiss, lacking any discernable sedimentary textures.
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The interlayered carbonate and clastic metasedimentary 

rocks occur in two settings. As a transition zone between 

siliceous clastic sequences and relatively pure, thick marble 

sequences; and as discrete zones within the marble sequences 

(Map 2699,back pocket, Figure 8). Figure 8 shows the areal 

extent of this unit, which is truncated by the Irwin Fault, 

and illustrates that this is a definite stratigraphic horizon. 

CARBONATE METASEDIMENTARY ROCKS

Carbonate metasedimentary rocks occur in two parts of the 

map area. The southeastern part of the map area contains 

stratigraphically continuous marble sequences which are 

associated with siliceous clastic metasedimentary rocks and 

which are considered to be part of the Grenville Supergroup. 

These rocks are described below. Carbonate rocks also occur 

in the western and the northwestern part of the map area, on 

the opposite side of the Glamorgan Gneiss Complex. These 

rocks are predominantly marble tectonic breccias, and are 

tectonically disrupted. These carbonate rocks are assigned to 

the Denna Lake Structural Complex, and are described under 

that stratigraphic unit. These rocks were in part derived 

from Grenvi11 e Supergroup marbles, similar to those described 

below.

Carbonate metasedimentary rocks in the southeastern part 

of the map area are subdivided on the basis of CaO: MgO ratio, 

determined in the field using HC1. Field designations have 

been confirmed by chemical analyses, which also permit finer 

subdivision of marble types based on CaO:MgO ratios. The
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primary distinction is between calcite and dolomite marbles. \ 

Other subdivisions can be made on the basis of grain size, 

type and scale of bedding and interlayering with other marble 

type, and exotic mineralogy. The subdivisions mapped within 

the area are listed below:

fine-grained, massive, calcite marble (map Unit 6a); \ 

fine to medium-grained, bedded, calcite marble (map Unit

6b); ^
i

medium to coarse-grained, massive, calcite marble (map ~
i i 

Unit 6c), this is the most extensive marble unit; - |

calcite and dolomite marble, not visibly interbedded (map

Unit. 6d);

calcite and dolomite marble, interbedded (map Unit 6f); ]

fine-grained, massive dolomite marble (map Unit 6g);
FI

fine to medium-grained, bedded, dolomite marble (map Unit l

6h); (Photograph 8) .^

medium to coarse-grained, massive, dolomite marble (map

Unit 6i), with 6j, the most extensive dolomite marble - ,

unit;

dolomite marble with layers and lenses of fine-grained

siliceous material (quartz grains and clastic siliceous

metasedimentary rocks) (map Unit 6j ) ;

skarn (map Uni t 6m) ; \

pale-green weathering, weakly-layered, pyri t i ferous ,
i 

dolomitic and calcitic marble with quartz segregations

(map Unit 6n) ; and
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dark, impure calcite marble and calc-silicate, millimetre 

to centimetre scale bedding, quartz grit common (map Unit 

6r), only exposed with quartz arenite sequence at Crystal 

Lake.

The distribution of the major subdivisions of the carbonate 

and other metasedimentary rocks of the southeastern part of 

the map area is illustrated in Figure 8, which has been 

simplified from the map in the back pocket. Dolomite marbles 

are restricted to two areas, within 500 m of the Glamorgan 

Gneiss Complex, and south of Salerno Lake. The dolomite 

marbles are host to zinc mineralization in the region (see 

Economic Geology Section). Calcite marbles abound throughout 

much of the rest of the area. Some large scale folding and 

faulting can be noted by the tracing of some of the clastic 

metasedimentc.ry units interlayered with the marbles (Figure 

8), but for much of this area, little stratigraphic 

subdivision has been possible. Shallow-dipping schistosity 

and regional foliation in the marbles hamper stratigraphic 

analysis, as many exposures in the area are probably bedding 

or foliation plane surfaces.

No attempt has been made to assign any of the carbonate 

rocks in the area to the Hermon/Mayo subdivisions used further 

to the east.

Grain size distribution in the marbles reflects 

metamorphic grade in the area, with both increasing to the 

northwest. Increase in metamorphic grade is also reflected in 

the presence of tremolite and diopside in the higher grade, 

magnesian and dolomitic marbles.
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Some unusual structures are present in the dolomite 

marbles south of Bow Lake. The rocks in the area consist 

mainly of tremolite, with very minor diopside, and millimetre 

scale laminated quartz segregations. These quartz 

segregations resemble similar structures that occur in the 

Belmont-Marmora area of the Grenville Supergroup at low 

metamorphic grade (Bartlett and Moore, 1985). The Belmont 

structures have been interpreted as stratiform stromatolites, 

and the structures at Bow Lake may be of similar origin. 

HAFIC INTRUSIVE SUITE

Mafic intrusive rocks are found as a series of generally 

small (100 to 500 m across) bodies that extend along a 

northeast trending line from Kinmount to Furnance Falls to 

Salerno Lake. The distribution of these plutons, and the 

possibly related syenite group of plutons is shown in Figure 

9, which also shows lithologically similar rocks in the 

adjacent Eels Lake area. Two types of plutons are present:

(a) a diorite group, comprising several small bodies that are 

in close proximity (F on Figure 9), and which may include the 

Bark Lake and Minnecock Lake diorites to the northeast. These 

plutons exhibit a northeast orientation (Figure 9); and

(b) a gabbro group, comprising the bodies indicated by G and H 

on Figure 9 and the Glamorgan Gabbro to the east (Figure 9). 

The gabbro plutons may be oriented along an east-east- 

northeast trend (Figure 9).
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Diorite Group

Several small bodies outcrop in the map area (map Unit 

7f. 7g) (F, Figure 9), mainly in the vicinity of Furnace Falls 

and given the close spacing of these bodies, and their similar 

lithological character, they may be connected at depth. Road- 

cuts along Highway 503 between Kinmount and Irondale which 

expose the plutons show that in many instances, the dip of the 

contact between the diorites and the marble country rock is 

shallow, with the marbles overlying the diorite, and with the 

contact following topography. The diorites produce a 10 to 

100 m wide contact metamorphic aureole in the marbles. 

Sulphide mineralization, in the form mainly of pyrite and 

pyrrhotite, in addition to cobalt, copper, lead and zinc- 

bearing sulphide phases occur in the adjacent marbles, and in 

the diorites near the contact of the intrusion, commonly as 

coatings on joints and fractures. Several small properties 

are described in the Economic Geology Section on Sulphide 

Mineralization (p. 105).

The diorites have colour indices of 20 to 35, and consist 

of hornblende-oligoclase and quartz-biotite-andesite gneiss. 

The diorites are foliated, with a prominent schistosity, 

generally striking 045 0 and dipping 15 0 to 25 0 to thesouth- 

east. The southeast, shallow-plunging lineation common 

throughout the Howland area is also observed in the diorites. 

Despite being deformed, and probably metamorphosed, the 

diorite plutons still preserve igneous textures, particularly 

towards the more massive cores of the bodies. The core of the 

plutons are medium- to coarse-grained, and homogeneous, but
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the margins of the plutons show a wide variation in grain 

size, textures and composition. Rafts of marble are commonly 

incorporated into diorite near the margins of the bodies. 

Contacts with the marbles are sharp.

Two small diorite bodies (J, Figure 9) cut gneisses of 

the Glamorgan Gneiss Complex.west of Kinmount. Texturally 

these bodies resemble the diorites near Furnance Falls, except 

that these diorites are more homogeneous near their margins, 

probably reflecting the difference in country rock composition 

between the two areas. These diorite plutons also serve to 

establish that the Glamorgan Gneiss Complex, at least the 

Kinmount, Kendrick Creek and Crego Lake Lithodemes were 

gneissic prior to intrusion of the diorites.

A representative chemical analysis is given in Table 6, 

Analysis 3. A sample of the Bark Lake diorite from Armstrong 

and Gittins (1968) is shown for comparison (Table 6, 

Analysis 4). 

Gabbro Group

One large body (H, Figure 9) and a second small body (G, 

Figure 9) are present in the map area (map Unit 7b, 7c, 7d). 

Pluton H (Figure 9) is located south of Salerno Lake, and 

includes several phases. All phases show a well-developed 

schistosity, generally northeast-trending and dipping 20 0 to 

30 0 to the southeast, in addition to the southeast-trending 

lineation common in the area. Grain size increases towards 

the core of the pluton, where the gabbros take on a more 

massive appearance. Igneous textures are better preserved
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towards the core of the pluton. The pluton has been affected 

by regional deformation and metamorphism. The marginal phase 

is a fine- to medium-grained hornblende-andesine-biotite 

gabbro. Scapolite is a common replacement of plagioclase in 

the marginal phase of the gabbro, probably due to a reaction 

between plagioclase and calcite in the marbles during upper 

amphibolite grade metamorphism of the body (Winkler, 1979). 

The bulk of the body is made up of coarse-grained, locally 

poikiloblastic gabbro, with relicts of poikilitic phenocrysts 

preserved in places. Associated with the pluton on its 

southeastern margin is a leucogranite body, (map Unit 9a), 

which has a colour index of 5, is pink to white weathering, 

and is commonly a mass of kaolinite due to weathering of 

feldspar. In the field, the rock was classed as a monzo- to 

syenogranite because of its colouration. Thin ^ection 

examination reveals only about 20/& of the feldspars are 

orthoclase, oligoclase and andesine feldspar are dominant, and 

the rock is a leucogranodiorite. The mafic minerals are 

chloritized, but were probably mainly biotite. Pluton H and 

its associated granodiorite resembles the Duck Lake Sill in 

Chandos Township (Shaw, 1962). The Duck Lake Sill is a 

gabbroic body, which has an associated granodiorite (Heaman et 

al., 1983). A similar origin is suspected for pluton H. A 

chemical analysis of the gabbro phase of the pluton is given 

in Table 6, Analysis 1.

A small gabbro body (Pluton G, Figure 9) is also present 

about 500 m southwest of the larger gabbro body. It is
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medium- to coarse-grained, and more homogeneous than the 

larger body. Lithologically the two rocks are similar.

Magnetite skarn deposits in the area, including the 

Howland and Victoria Mines, are associated with the contact 

zone of the gabbro plutons in the area (Figure 9), and are 

discussed in more detail in the Economic Geology Section on 

Iron (p. 84). 

SYENITE INTRUSIVE SUITE

The syenite intrusive suite consists of two linear -belts 

of small plutons, one located within 500 m of the southeastern 

margin of the Glamorgan Complex, apparently stratabound and 

hosted in dolomitic marbles (Plutons A, B, C and D, Figure 9); 

and the other located on the north shore of Crystal Lake, in 

association with quartzite, arenites and reworked metavolcanic 

rocks (E, Figure 9). Both belts are the westward continuation 

of the 'nepheline syenite 1 belts of the Bancroft area. The 

first group lies on the western extension of the 'nepheline 

syenite' bodies near Gooderham in the Eels Lake area, herein 

termed the 'Gooderham Syenite Belt' (Figure 9). The second 

group of plutons lies on a faulted extension of a second 

'nepheline syenite 1 belt that runs through Tory Hill, herein 

herein termed the 'Tory Hill Syenite Belt' (Figure 9). 

Distinctive lithologic and textural differences are present 

between rocks of the two belts, and it is unlikely that they 

are the same units repeated through large-scale folding.

Before proceeding, a brief discussion on the terminology 

of alkaline rocks in the Bancroft Area of the Grenville
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Province is warranted. Historically, the alkaline rocks of 

the Gooderham and Tory Hill Syenite Belts, and a third belt 

further to the southeast (Figure 9) have been referred to as 

'nepheline syenites' (c.f. Adams and Barlow, 1910; Gittins, 

1967; Appleyard, 1974). This term encompasses a wide variety 

of rock types, many of which are not syenites (sensu stricto), 

and which contain variable amounts, or in some cases, no 

nepheline (e.g. Adams and Barlow, 1910; Gittins, 1967; 

Appleyard, 1974). As used within the Grenville Province, the 

term 'nepheline syenite' is confusing, especially when 

discussing individual bodies. Because of historical usage, 

the term 'syenite suite 1 and 'syenite belt' are retained for 

these rocks, however, the description of these rocks will 

follow the terminology of Streckeisen (1976) (Figure 2). This 

usage provides ready comparison with the silica-saturated 

plutonic rocks in the area, particularly where nepheline 

contents are low, and more accurately describes the 

composition of these rocks. 

Gooderham Syenite Belt

"Syenitic" rocks of this belt extend from the 

southeastern margin of the Glamorgan Gneiss Complex near 

Highway 121' south of Kinmount, to Irondale. All bodies are 

located within a few hundred metres of the contact with the 

Glamorgan Gneiss Complex, and are hosted in dolomite and 

calcite marbles. These bodies are stratabound, if not 

stratiform. Four main groups of rocks are present in this 

belt, and are indicated by letters A, B, C, D on Figure 9. In
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some cases, overburden separates some of the small bodies from 

each other, and it is possible that these isolated outcrops 

may in fact be continuous below the overburden. The bodies at 

point D, Figure 9 are of this type.

The "syenitic" rocks of the Gooderham Belt in the area 

are a series of discontinuous bodies along the belt, as shown 

in Figure 9. The same may be the case in the Eels Lake area, 

where overburden conceals relationships between individual 

outcrops, and it is not always possible to establish direct 

continuity between plutons. Nevertheless, the belt itself is 

continuous, and is controlled by stratigraphy.

Grain size in the plutons of the Gooderham Belt is 

medium- to coarse-grained, and although metamorphosed, the 

bodies show igneous textures, and are in sharp contact with 

the country rocks. These bodies would thus appear to be 

igneous in origin, and not related to some processes of 

nephelinization (see discussions in Gittins, 1967; Armstrong 

and Gittins, 1968; Appleyard, 1974). The preservation of 

igneous textures in the Gooderham Syenite Belt in the Howland 

area may be related to the fact that the bodies are hosted in 

marble, marble which has deformed plastically, and protected 

the plutonic rocks from some of the more severe deformation 

events that have occurred in the area (Appleyard, 1974).

The body indicated by A, Figure 9, (map Unit 8e), is 

located about 100 m east of the marble-Glamorgan Gneiss 

Complex contact. The body is sill-like, dipping about 15o 

to the southeast, as do the host marbles. Trends in the
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alkaline rocks parallel those in the marbles and the Glamorgan 

Complex contact. The rocks are in sharp contact with the 

marbles, and no contact metamorphic effect was observed. The 

contact is well exposed on Lot l, Concession 11 and 12, 

Lutterworth Township, about 150 to 200 m west of Highway 121. 

The pluton forms a steep ridge that strikes north-north-north 

east. The rock is a pink weathering, homogeneous, leucocratic 

gneiss composed of about 65* plagioclase feldspar of oligo 

clase to andesine composition; 25* microcline and orthoclase, 

21 to 5* mafic minerals, now chloritized, but probably relict 

after hornblende, and l* to 3* magnetite. The rock does not 

contain quartz, and hence, may be nepheline-bearing, although 

none was observed. The rock is classed as a leucocratic 

monzodiorite.

Body B (map Unit 8d) (Figure 9) consists of a 200 to 250 

m thick, 500 m long stratiform body that dips about 30o 

east, as do the adjacent marbles, and which is located 300 m 

east of the Glamorgan Gneiss Complex. A small outcrop of 

l ithologically similar rock is located about 400 m south of 

the main body, and the two may be continuous beneath the 

intervening overburden. The rock is coarse-grained, with a 

hypidiomorphic granular texture, is white-weathering with a 

colour index of 5 to 10, and locally contains 10* to 15* 

magnetite. In thin section, the rock consists of 75* andesine 

and oligoclase feldspar, 15* potassium feldspar, 5* to 10* 

opaques, l* coarse calcite, as crystals, not as interstitial 

material, 2* to 5* chloritized mafic minerals, relict after
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biotite, and possibly hornblende, and 1/& to 2% nepheline. The 
presence of nepheline has been confirmed by X-ray diffraction. 

This rock is classed as magnetite-bearing, leucocratic 

nepheline-monzodiorite, and would be part of the "white alkali 

syenite" suite of Adams and Barlow (1910). An analysis of 

this rock is given in Table 6, Analysis 6.

Body C (map Unit 8a) (Figure 9) is the largest of the 

'syenitic' bodies in the Howland area, and is 250 to 350 m 

thick, and outcrops over a length of about 500 m. As with the 
other bodies, it is stratabound, and dips 35 0 to the south- 

east, parallel to the adjacent marble. The body is pinkish to 
reddish weathering, and is layered, consisting of bands formed 

by varied proportions of feldspar, hornblende and pyroxene. 

The rock is meso- to melanocratic, with colour index varying 

from 20% to 50/U The alternating layers give this rock a very 
heterogeneous appearance in outcrop. The layering in the rock 

can be traced between outcrops for distances of 10 to 30 m, 

and may be primary in origin. Reddish weathering, the rock 

only contains about 20* potassium feldspar. Appleyard (1974) 

and Adams and Barlow (1910) have previously noted that 

feldspar content and colouration are not related. In addition 
to potassium feldspar, the rock is composed of approximately 

equal amounts of oligoclase, hornblende and augite. Magnetite 
can occur in proportions of 5* to 10%, and li calcite is 
present in the rock. The rock is best termed a hornblende- 

pyroxene monzodiorite. This rock would correspond to the 'red 

alkali syenite 1 suite of Adams and Barlow (1910). An analysis 
is given in Table 6, Analysis 5.
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The rocks in area D (map Unit 8b) (Figure 9) are poorly 
exposed, and consist of three small outcrops of friable, white 

to pink weathering, mesocratic rocks containing up to 152 

magnetite. These rocks are monzodiorites. Quartz is not 

present, and a weathered, glassy lustrous mineral in the 

samples may be a weathering product after nepheline.

All rocks of the Gooderham Syenite Belt have a well- 

developed schistosity, which in pluton C is parallel to the 

layering. Schistosity in the 'syenitic rocks' roughly 

parallels trends in the host marbles. Dips are to the south- 

east. In the more mafic bodies, the regional southeast plung 

ing mineral lineation is evident. Because of deformation, all 

of these rocks are gneisses, although igneous textures are 

preserved in plutons A, B and C. The rocks have also been 

subjected to regional metamorphism.

The consistent location of the Gooderham Syenite Belt 

adjacent to the Glamorgan Gneiss Complex and other tonalite 

'basement 1 complexes in the Grenville Province has been 

commented upon by Appleyard (1974). He proposed two 

explanations: (a) that the location of the syenitic rocks was 

related to rift structures in the area during deposition of 

the Grenville Supergroup; or (b) if the rocks were not 

magmatic, then they may be related to an evaporite or some 

other type of sedimentary horizon (Appleyard, 1974). Bright 

(1977, 1980) suggested that some of these rocks may be 

volcanic in origin. Given the occurrence of all the bodies in 

the Howland portion of the Gooderham Syenite Belt as discrete,
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stratabound bodies that are medium- to coarse-grained, and 

which locally preserve igneous textures, proposal (a) seems 

most likely. Alternatively, the positioning of the bodies may 

have been related to density differences between the alkaline 

magmas and the country rocks (Appleyard, 1974). Other authors 

(Armstrong and Gittins, 1968; Appleyard, 1974; for example) 

have noted an association between the syenitic rocks and the 

gabbroic and dioritic intrusive rocks elsewhere in the 

Grenville Province, and this association also exists between 

the syenitic and mafic intrusive rocks in the vicinity of the 

Gooderham Syenite Belt in the Howland area, although, as shown 

in Figure 9, all three rocks types have different regional 

trends, and hence may reflect different tectonic controls on 

emplacement.

The Gooderham Syenite Belt does not cease at the south 

margin of the Howland area (Figure 9) and pluton A extends 

into Somerville Township. Additional rocks of this suite may 

occur further south in the Fenelon Falls area between Kinmount 

and the Paleozoic/Precambrian unconformity 16 km south of the 

map area. 

Tory Hill Syenite Belt

The rocks of this Syenite Belt (map Unit 8c, 8f) are 

located on the north shore of Crystal Lake, and extend from 

the eastern boundary of the map area to just north of Mount 

Irwin, where they may plunge beneath marbles at the nose of a 

synformal structure. Unlike the Gooderham Syenite Belt rocks, 

these rocks are fine-grained, commonly layered, and continuous
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over a distance of almost five kilometres. The unit varies 

considerably in thickness, and is thickest in the nose of the 

synform. The country rocks are metaquartzarenites , 

metal itharenites and reworked metavolcanic rocks. The 

alkaline rocks occur at the contact between the metaquartz- 

arenites and the metavolcanic rocks. The unit is roughly 

statiform. Although pink in colour, the rocks contain roughly 

equal portions of plagioclase and potassium feldspar, in 

addition to hornblende, pyroxene, magnetite, and trace 

calcite. The rocks range from leucocratic to melanocratic, 

with colour variation being related to the abundance of 

hornblende and pyroxene. Parts of the belt are homogeneous, 

fine- to medium-grained, and have igneous textures. Other 

parts of the belt, particularly the eastern and western edges 

are heterogeneous and consist of layered rocks, generally 

fine-grained, which do not show any recognizable relic 

textures. These fine-grained units may be volcanic in origin, 

as the fine grain size and the layering may in part be 

primary. Bright (1977, 1980) has described similar rocks in 

the adjacent Eels Lake area. An analysis of the more 

homogeneous part of the belt is given in Table 6, Analysis 7. 

In thin section, the feldspars are mainly andesine, and 

potassium feldspar. No quartz was observed, and the rocks may 

contain nepheline locally, although identification could not 

be confirmed. If present, it accounts for only l* to 21 of 

the rock. The rock is a monzonite.
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The syenitic rocks in the Tory Hill Belt in the Howland 

area are not directly continuous with the Tory Hill Belt in 

the Eels Lake area (Figure 9), but are truncated by a major 

east-trending fault that juxtaposes the quartzites and 

syenitic rocks against marbles. This fault extends into the 

Eels Lake area. Bright (1980) suggested that this fault may 

in part be a thrust, and this interpretation is supported by 

rock distribution in the Howland area (Map 2699, back 

pocket). However, if this is the case, then the thrust cuts 

across stratigraphy in the Eels Lake area, and the syenitic 

rocks change from occurring in the lower plate into the upper 

plate. The orientation of this fault is not well known in the 

critical junction point between the two map areas because of 

overburden, and it is possible that the fault changes 

direction, and that the syenitic rocks occur only in the upper 

plate. If the syenitic belts in the Grenville Province were 

indeed fault-controlled at the time of intrusion, then the 

Irwin thrust fault may have been reactivated along one of 

these ancient fault systems. 

GRANODIORITE INTRUSIVE SUITE

Rocks of the granodiorite intrusive suite are represented 

by two plutons in the Howland area: - the Union Lake Grano 

diorite and the Crystal Lake Diorite (Figure 4). Both plutons 

are metamorphosed and deformed, but are probably post-date the 

mafic and syenite rocks in the area.
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Unlon Lake Granodiorite

The pluton is centered approximately on Union Lake, for 

which it is named, and is intrusive into Grenvi11 e Supergroup 

metasedimentary rocks. The pluton is medium grained, and 

retains igneous textures, although it does display two 

foliations: - a prominent northwest trending, 20 0 to 35 0 

northeast dipping foliation, and a weaker, possibly earlier, 

northeast trending, more steeply dipping foliation that is 

present mainly near the margins of the pluton. In addition, 

the regional southeast plunging mineral lineation is present 

in granodiorites of this pluton. The contact margin of the 

pluton is dioritic, (map Unit 9c) melano- to mesocratic, and 

locally contains blocks of marble and other metasedimentary 

rocks. The contact phase of the pluton is about 100 to 150 m 

wide. The main body of the pluton is medium-grained, homo 

geneous, and consists of leucocratic to mesocratic grano 

diorite to monzogranite (map Unit 9b), and locally contains a 

few mafic schlieren, oriented in the direction of the north 

west-trending schistosity. The mafic minerals consist of both 

hornblende and biotite, and are commonly chloritized. A 

representative analysis is found in Table 6, Analysis 8. 

Pegmatite dikes are common along the southern margin of the 

pluton, particularly in the southeast. The narrow marble zone 

that separates the Union Lake Granodiorite and the Crystal 

Lake Diorite in the southeast of the map area is a zone of 

abundant pegmatite dikes, in part related to the proximity of 

the two plutons. The presence of these syenite pegmatite
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dikes in this area, which are probably late- to post-tectonic 

may indicate that some structural control has controlled their 

emplacement.

As illustrated in Figure 13, the pluton may be folded, a? 

indicated by structural trends in the pluton based on 

airphotograph interpretation. The Union Lake Granodiorite may 

intrude a diorite body on the northeast shore of Birchbark 

Lake, however, contact relationships are not well enough 

exposed in this region to be certain. 

Crystal Lake Pluton

The Crystal Lake Pluton is (map Unit 9d) is hetero 

geneous, and varies in composition from a melanocratic diorite 

to a mesocratic granodiorite to monzogranite. The pluton has 

a well-developed schistosity that generally parallels the form 

of t^e pluton, from almost east-trending on the west shore of 

Crystal Lake, to north-northeast-trending near the eastern 

margin of the map area. The regional, southeast plunging 

lineation is also observed in this pluton. The pluton is 

exposed in three fault blocks in the Crystal Lake area (Map 

2699, back pocket). From east to west, each block contains 

more mafic rocks, which become more heterogeneous and contain 

greater amounts of incorporated metasedimentary rocks includ 

ing marble. In addition, the size of the pluton decreases 

towards the west. These changes may indicate that we are 

observing more of the roof of the pluton to the west, and that 

the eastern part of the pluton is a deeper level of exposure 

of the body. The eastern part of the pluton is granodiorite
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in overall composition, hence the inclusion of this unit in 

the granodiorite intrusive suite. The form of the Crystal 

Lake Pluton is more elongate than the Union Lake Pluton, and 

this may be indicative of some structural control on its 

emplacement. In addition, the pluton lies at the contact 

between metaquartzarenite, metal itharenite, and reworked 

metavolcanic rocks, and marbles, again indicating some 

possible structural control on its form. 

OENNA LAKE STRUCTURAL COMPLEX

The west and northwestern part of the map area is 

underlain by a heterogeneous mixture of tectonically disrupted 

strata (Figure 4). Five main lithologies are present:

1) a marble tectonic breccia, consisting of a

coarse-grained, white to pink calcite matrix with round 

to sub-round fist to house-sized inclusions of 

metasediments, calc-silicate rocks, layered marbles and a 

variety of granitoids; (Photograph 10).

2) rusty-weathering siliceous metasedimentary rocks;

3) dolomite and calcite marbles, as house-sized and larger 

blocks within the marble tectonic breccia;

4) a variety of granitoid rocks ranging from diorite to

syenite in composition, and showing varying degrees of 

disruption. This unit includes disrupted and cataclastic 

white and pink syenite dikes;

5) a suite of unusual, migmatitic gneisses, that are unlike 

any of the Glamorgan Complex gneisses, or any of the 

Grenville Supergroup strata in the area. These
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migmatitic gneisses may be derived from a supracrustal

sequence older than the Grenville Supergroup.

All of the above units show varying degrees of tectonic 

disruption, ranging from the presence as isolated blocks in a 

marble matrix, to crosscutting, but internally brecciated and 

cataclastic bodies. House-sized to 200 X 500 m sized blocks 

of both the siliceous metasedimentary and the granitoid rocks 

are also present within the Denna Lake Structural Complex. 

Figure 10 shows the variety of lithologies, and their 

distribution in a small part of the Denna Lake Structural 

Complex due west of Davis Lake.

The metasedimentary strata within the Denna Lake 

Structural Complex are l ithologically similar to Grenville 

Supergroup rocks exposed southeast of the Glamorgan Complex in 

the map area, except for the fact that they are not continuous 

over distances of more than a few hundred metres, or less, and 

no stratigraphy can be established within the Denna Lake 

Structural Complex. The igneous rocks present in the Denna 

Lake Structural Complex are also l ithologically similar to the 

diorite, gabbro and granodiorite rocks present in the 

southeast part of the Howland area, except that they are 

internally brecciated and cataclastic, and do not define 

plutonic bodies with clearly defined contacts as in the 

southeastern part of the map area. As can be seen on Figure 

4, and the map in the back pocket, no distinctly crosscutting 

igneous bodies are present within the Denna Lake Structural 

Complex, whereas bodies such as the Union Lake Granodiorite
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and the diorite and gabbro plutons in he southeastern part of 

the map area clearly are intrusive into Grenville Supergroup 

rocks (see also Easton, 1986, Fig. 10). Photograph 11 shows 

some of the granitoid rocks of the Denna Lake Structural Zone 

exposed in a road-cut on Highway 35, 500 m west of the western 

boundary of the map area. These rocks are internally 

brecciated, and the dark, almost horizontal bands visible in 

the outcrop are highly-strained layers of paragneiss that are 

inter!ayered with the granitoid rocks. Also within the area 

are zones of marble tectonic breccia. These breccias are 

matrix-supported, and consist of all the lithologies described 

above, as round to sub-round fragments in a marble matrix. 

Photograph 10 shows an outcrop of marble breccia on Highway 

121, 750 m north of the northern boundary of the map area. 

This tectonic breccia is clast-poor compared to some outcrops. 

A spectacular series of outcrops of marble breccia are exposed 

on Highway 35 at Miners Bay, 500 m west of the western 

boundary of the map area.

Due to the obviously heterogeneous nature of the Denna 

Lake zone, and the tectonic disruption observed in the rocks 

of this zone, as well as the presence of marble breccias, it 

Is clear that normal stratigraphic methods are not applicable 

to this zone. The new edition of the Code of Stratigraphic 

Nomenclature (NACSN, 1983) does introduce the term 'structural 

complex' (Article 37, NACSN, 1983) for such zones. A 

'structural -complex' is defined thus:

"In some terranes, tectonic processes (e.g. shearing, 

faulting) have produced heterogeneous mixtures of disrupted
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bodies of rock in which some individual components are too 

small to be mapped. Where there is no doubt that the mixing 

or tectonic disruption is due to tectonic processes, such a 

mixture is designated as a structural complex, whether it 

consists of two or more classes of rock, or a single class 

only."

The rocks in the northwestern and western part of the 

Howland area consist of several classes of rocks, which 

comprise a heterogeneous mixture, in which some of the 

components are too small to map. The internal brecciation and 

cataclasis within rocks in this area indicate the influence of 

tectonic processes. In addition, these rocks occur along the 

boundary between the Central Metasedimentary Belt and the 

Central Gneiss Terrane of the Grenville Province, a tectonic- 

ally active area. It is proposed that the rocks that occur in 

the west and northwestern part of the map area be termed the 

Denna Lake Structural Complex. A contact with a wedge-shaped 

slab of the Glamorgan Gneiss Complex is exposed on a Lutter 

worth Township road on the northwest shore of Davis Lake, and 

is a fault (Figure 5). Contacts with other Glamorgan units 

may also be faulted, based in part on interpretation of map 

patterns (e.g. the form of the wedge-shaped slab north and 

north-west of Davis Lake, Figure 5). A reference locality for 

the Denna Lake Structural Complex is Highway 35, between 

Miners Bay and Minden. A series of road cuts in this region 

expose most of the lithologies present within the Denna Lake 

Structural Complex, and clearly indicate its heterogeneous,
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and tectonically disrupted nature. In addition to being 

unique l ithologically, the Denna Lake Structural Complex is 

unique in its aeromagnetic and gamma-ray spectrometric 

signatures, as discussed in later sections. In terms of 

mineral potential, this zone also is closely associated with 

molybdenum mineralization.

Some areas within the Denna Lake Structural Complex 

warrant some additional comment:

1) Near Buller Lake, l to 2 km due west of the west-central 

part of the map area, coarse-grained dolomite marbles 

(now mainly tremolite) form a 150 m wide by 500 m long 

block within the Denna Lake Structural Complex. The 

marbles contain continuous millimetre to centimetre scale 

quartz-rich segregations, similar to those present near 

Bow Lake in the map area. These segregations resemble 

similar structures in low-grade Grenville Supergroup 

marbles that have been interpreted to be algal-mats 

(stratiform-type stromatolites). If the structures in 

the Buller Lake area are similar in origin to those 

observed at lower metamorphic grade, then they indicate 

that algal structures may be preserved at high 

metamorphic grades (quartz-diopside-tremolite bearing 

marbles), and that the marbles at Buller Lake are 

disrupted Grenville Supergroup strata. [Mapping in 1984 

(Easton, 1986) indicates that this area of stromatol i tic 

dolomite marbles is a large block in the Denna Lake 

Structural Complex.]

2) Due west and northwest of Davis Lake are two outcrop
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areas (Figure 10) of distinctive supracrustal rocks found 

nowhere else in the map area. The western exposure 

(Figure 10) consists of migmatitic, fine- to medium- 

grained, grey, quartzofeldspathic biotite gneiss with a 

granodiorite mobilizate which has an earlier fabric 

folded prior to the development of the regional 

foliation. This can be constrasted with Grenville 

Supergroup siliceous clastic metasediments present as 

blocks and enormous clasts within the Denna Lake 

Structural Complex, which in the immediate vicinity, 

consist of metawackes and metasiltstones with distinct 

bedding, no mobilizate phase, or earlier fabric.

The northwestern exposure is similar to the western 

exposure, except here the rocks are pink weathering, 

decimetre to metre scale layered quartzofeldspathic 

gneiss, possibly meta-arkose with a minor monzogranite 

mobilizate phase. Both supracrustal outcrop areas show 

evidence of a migmatization event not recognized in 

Grenville Supergroup strata in the immediate vicinity of, 

or in the southwestern part of the map area, and hence, 

may be part of an 'older 1 supracrustal sequence. 

However, as these rocks are located within the Denna Lake 

Structural Complex, they are probably allochtho- nous, 

hence, no definite conclusions regarding the origin of 

these rocks can be drawn, apart from the observation that 

they are unlike Grenville Supergroup or Glamorgan Complex 

gneisses found within the map area.
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3) Pegmatite dikes of granite and syenite composition abound 

in the Denna Lake Structural Complex. Both deformed and 

undeformed dikes are present. As discussed under the 

section on pegmatite dikes, if these dikes are similar in 

age to other late pegmatite dikes in the Grenville 

Province, then deformation within the Denna Lake 

Structural Complex was still occurring between 1050 and 

1000 Ma (Table 9). These dikes may provide a means for 

dating the age of deformation within the Denna Lake 

Structural Complex. 

MIDDLE TO LATE PROTEROZOIC 

LATE-TO POST-TECTONIC FELSIC INTRUSIVE ROCKS

The late tectonic felsic rocks are composed of four main 

types; undeformed syenite (map Unit lib) and syenogranite (map 

Unit lid), and cataclastic syenite (map Unit lla) and granite 

(map Unit Ile). All types are leucocratic, coarse-grained, 

dikes, and are commonly magnetite-bearing. Allanite, diop 

side, biotite and muscovite are common accessory minerals. In 

some of the dikes, well-developed graphic potassium feldspar 

is present. No consistent trend is observed for the dikes, 

but north and northwest trends are most commonly observed. In 

the Glamorgan Gneiss Complex, and in the southeastern part of 

the map area, most of the dikes are undeformed (Photograph 

12). The dikes cut all rock units in the area except the 

post-tectonic mafic dikes (map Unit 12). Both undeformed and 

cataclastic dikes are observed in the Denna Lake Structural 

Complex, and the northwestern Glamorgan Gneiss Complex. In
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the Glamorgan Gneiss Complex, deformed dikes are commonly 

observed adjacent to major lineaments, and part of the 

cataclasis in these dikes may be related to late movement 

along these lineaments (probable faults). If the pegmatite 

dikes in the Howland area are roughly the same age as 

pegmatites in the Hastings area (1050 to 1000 Ma, Table 9), 

then the deformation of the Denna Lake Structural Complex, and 

many of the pegmatite dikes that intrude it, must have

occurred between 1050 and 1000 Ma (Table 9).

There is a spatial association between the pegmatite 

dikes and some of the granodiorite suite plutonic rocks. 

Pegmatite dikes are common along the southeast margins of the 

Union Lake Granodiorite and the Crystal Lake Pluton. The 

pegmatite swarm northwest of Mount Irwin may also be 

associated with a subsurface plutonic body. This association 

may be fortuitous as the plutons are possibly 50 Ma or more 

older than the pegmatite dikes (Table 9); unless however two 

ages of l ithologically similar pegmatite dikes are present in 

the southeastern part of the map area. 

POST-TECTONIC MAFIC INTRUSIVE ROCKS

Fine- to medium-grained diabase dikes (map Unit 12) occur 

in two areas in the southeastern part of the map area. One is 

located about l km northeast of Union Lake, the other 500 m 

southeast of Mount Irwin. In both areas, the dikes are 50 cm 

thick, and trend 3400. These dikes are later than the 

pegmatite dikes in the area, but whether they are of 

Precambrian or Paleozoic age has not been established.
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PALEOZOIC 

MIDDLE ORDOVICIAN 

Basal Group 

Shadow Lake Formation

Paleozoic strata outcrop in the extreme southwest corner 

of the map area (Figure 4). The lowermost beds rest unconfor- 

mably on gneiss of the Crego Lake Lithodeme, Glamorgan Gneiss 

Complex, and consist of 50 to 125 centimetres of greenish 

grey, coarse calcareous arkose overlain by thinly laminated 

red and green shales. These siliceous clastic sediments are 

assigned to the Shadow Lake Formation, of probable Middle 

Ordovician age, as defined by Liberty (1969, p. 15) (Table 7). 

Simcoe Group 

Gull River Formation

Limestone and shale of the lower and middle members of 

the Gull River Formation, Simcoe Group, overlie the Shadow 

Lake Formation in the map area, and are close to flat-lying 

with dips of 2 0 to 5 0 but of variable strike. The exposures 

of the Gull River Formation in the map area are located 8 km 

northeast of the type section for the Gull River Formation on 

Hignway 35, 6.5 km north of the town of Coboconk (Liberty, 

1969). The lower member of the Gull River Formation can be 

divfded into four submembers (Liberty, 1969), all of which are 

exposed on the eastern boundary of the Paleozoic strata in the 

map area. The best exposures are located on Highway 503, 100 

m south of the southwest corner of the map area.
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The lower buff submember (Aj O f Liberty, 1969) consists 

of about 2.4 metres of buff-weathered, pale greenish grey, 

pinkish grey and grey, fine-grained dolomitic limestone in ~ 

beds ranging in thickness from 2 to 35 centimetres (Photograph 

13). The unit has a conchoidal fracture, contains quartz 

grains throughout the unit, and contains vugs lined with 

calcite. The unit consists of dolostone, calcareous j 

dolostone, and dolomitic limestone. The proportion of 

dolomitic limestone decreases upsection.

The lower lithographic (micritic) submember (A2 of
i 

Liberty, 1969) consists of about 2 m of grey-weathered, - ^j

chocolate-brown and grey, lithographic limestone in beds 20 to

30 cm thi ck. :

The mottled carbonate submember (A3 of Liberty, 1969) - 

consists of about 2.5 m of grey, fine-grained dolomitic 

limestone with digitate, brown, lithographic limestone. The i 

beds range from 2 to 5 cm in thickness. .-,

The upper buff submember (A4 O f Liberty, 1969) consists 

of 2 m of buff-weathering, pale green and greenish-grey, 

fine-grained dolomite in beds up to 50 cm thick. Fossils from 

the lower member of the Gull River Formation include bryozoan ; 

and ostracodes and suggest a Pamelia age (Table 7).

The middle member of the Gull River Formation consists of 

about 4.5 m of thinly laminated, grey lithographic limestone 

with thin, green argillaceous partings between the beds. 

About l m of non-laminated, grey lithographic limestone 

appears in the middle of the unit. Pelecypods, trilobites and
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ostracods have been reported from these beds (Liberty, 1969). 

The upper part of the middle member includes grey-weathering, 

grey and cream lithographic limestone with pinkish mottling.

Figure 11 is a compilation chart for the Shadow Lake and 

Gull River Formations in and adjacent to the map area made by 

Liberty (1969, p. 26). Table 8 is a composite section for the 

southwest corner of the map area, modified from Liberty (1969, 

p. 127-128). A small quarry for building and crushed stone 

operated in the vicinity of the roadcut on Highway 503, 100 m 

south of the southwest corner of the map area (Caley and 

Liberty, 1952; Liberty, 1969).

The north contact of the Gull River and the Shadow Lake 

Formations in the map area is unconformable on gneiss of the 

Crego Lake Lithodeme. The east contact of the Paleozoic rocks 

with the gneiss shows considerable relief (10 to 15 m), and it 

is possible that this contact is a fault. Liberty (1969) 

concluded that the abundance of lithographic limestone in the 

Gull River Formation indicated deposition under shallow water 

lagoonal conditions.

Several fractures filled with green-weathering, quartz- 

pebble ciast-supported conglomerate and arkose occur in a 

diorite pluton located on Highway 503, 6.5 km northeast of the 

Town of Kinmount. These clastic rocks are fresh and unmeta- 

morphosed in thin section, and probably represent the remnants 

of Paleozoic strata that has since been eroded off of 

the Precambrian rocks in the area.
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The AI, A2 , A3 and A4 submembers of the lower member of 

the Gull River Formation have been quarried in the past, 

mainly for crushed and building stone (Liberty, 1969). The 

dolomitic limestones of the lower member of the Gull River 

Formation may also be of use for industrial purposes (see 

Springer, 1983). 

CENOZOIC 

QUATERNARY 

Pleistocene and Recent

The bulk of the Cenozoic sediments in the map area were 

deposited during the Pleistocene epoch. The distribution of 

these units is shown in Figure 12. Most of the Pleistocene 

deposits are deposits of sand, gravel, and silt distributed 

along the Burnt and Irondale River valleys. These deposits 

extend south into the Fenelon Falls area where Finamore and 

Bajc (1983) have mapped them as shallow water glaciolacustrine 

deposits, probably related to former Lake Algonquin. The sand 

and gravel deposits are well-sorted, and have probably been in 

part reworked by the ancestral Burnt and Irondale Rivers. 

Several small quarries have operated in these sand and gravel 

plains, as shown in Figure 12.

Till cover is thin over most of the area, and consists of 

a thin, boulder till developed over bedrock, and rarely is the 

till thick enough to subdue bedrock topography. Overburden 

(till and soil) seems thicker in the area underlain by 

Grenville Supergroup rocks than areas underlain by Glamorgan 

Gneisses, probably due in part to weathering of Grenville



-67-

Supergroup marbles. An area of thick till is located in the 

area bounded by Highway 121, Haliburton County Road l, and the 

northern boundary of the map area (Figure 12) and consists of 

a series of ridges of silty boulder till that trend 030 0 to 

045 0 , and may be part of a moraine system.

The Recent deposits in the map area are composed of 

organic swamps and alluvial deposits. Most swamps are located 

in two types of settings; either occupying lineaments 

(possible fault zones) or in low-lying areas parallel to the 

regional foliation. The Recent alluvial deposits are 

associated with the Burnt and Irondale Rivers, and include 

minor stream sediments, and reworked glaciolacustrine sands 

and gravels. 

METAMORPHISM

Metamorphic grade in the area increases towards the 

northwest from lower amphibolite grade near Crystal Lake 

(southeastern corner) to upper amphibolite grade (northwestern 

corner) near Denna Lake. Lithologies within the map area do 

not develop any diagnostic mineral assemblages that can be 

traced as isograds. Marbles are too pure, and siliceous 

metasedimentary rocks are not sufficiently aluminous to 

produce many key mineral assemblages.

The lowest grade pelitic rocks in the Crystal Lake area 

may contain andalusite, which has now been completed 

retrograded to mats of sericite. Coarse sillimanite is 

present in aluminous metasedimentary rocks in the Crystal Lake 

area as well, and is also common throughout the map area in



-68-

rocks of appropriate bulk rock compositon. Muscovite is also 

present, and it is likely that the southeastern part of the 

map area is below the muscovite breakdown reaction (muscovite 

* plagioclase * quartz ~ sillimanite * potassium feldspar). 

Pods and segregations of granitic composition are present in 

metawackes, now quartzofeldspathic gneisses in the Bow and 

Salerno Lake area, and may represent incipient production of 

granitic melt. Increase in metamorphic grade to the northwest 

is also reflected by the gradual obliteration of primary 

textures (such as graded bedding, cross-bedding) to the 

northwest. In the marbles, increasing metamorphic grade is 

indicated by increasing grain size, and the appearance of 

tremolite * quartz * diopside assemblages with increasing 

metamorphic grade.

Peak metamorphic temperatures in the Bow-Salerno Lake 

area of 550 0 to 60u 0 C and pressures of 3 to 5 kb are indicated 

by the absence of forsterite as a stable mineral phase in the 

marbles (i.e. temperatures less than 600 0 to 700 0 C, Winkler, 

1979), but by the presence of diopside and tremolite (Winkler, 

1979). The muscovite breakdown reaction, and the appearance 

of a granitic melt phase indicate temperatures in the 550 0 to 

575 0 C range, and the presence of sillimanite as the main 

aluminosilicate phase, indicates metamorphic pressures in the 

3 to 5 kb range, similar to the values obtained for the 

marbles. Chesworth (1971) estimated metamorphic conditions in 

the Glamorgan Township area at 3.5 to 7 kb and 580 0 to 700 0 C. 

Taking Chesworth's (1971) assemblages, and replotting them on



-69-

more recently determined petrogenetic grids (e.g. Winkler, 

1979), revised estimates of 550 0 to 650 0 C and 3.5 to 5.5 kb 

are obtained.

Berger and York (1981) estimated that argon-blocking 

temperatures for hornblende from the Bark Lake diorite in 

Glamorgan Township to be about 600 0 to 700 0 C, with the diorite 

becoming closed to argon loss, at least in hornblendes, at 

about 1000 Ma. These values are consistent with P-T estimates 

from the Bow-Salerno Lake area.

Marbles in the Denna Lake Structural Complex grade in 

this region was probably as high as further to the east. Sub 

sequent deformation in this area also prevents the mapping of 

isograds, and obscures metamorphic reactions in the field. 

STRUCTURAL GEOLOGY

In general, all units strike north to northeast and have, 

in general, shallow dips to the southeast (Figure 13). Figure 

13 is a structural trend map for the Howland area. It is more 

interpretative than the map in the back pocket in showing 

inferred fault traces, and fold axes. Some of the axes shown 

in Figure 13 are based on interpretation of 1:50 000 scale air 

photographs. In addition, within the Glamorgan Gneiss 

Complex, distribution of the Kinmount Lithodeme may be 

influenced by folds within the Glamorgan Complex coincident 

with the extension of fold axes from the supracrustal terrane. 

It should be noted that the folds shown in the Glamorgan 

Complex in Figure 13 are based on the distribution of 

lithologies within the Glamorgan Complex. Folds of
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gneissosity are present in the Glamorgan Complex, but these 

are small, commonly recumbent, and overturned to the 

northwest. The folds in the Glamorgan Complex shown in Figure 

13 do not appear to fold gneissosity, although these 

structures may also be recumbent, in which case any fold axes 

would be difficult to locate in the Complex.

All units older than the pegmatite dikes have a 

penetrative L-S metamorphic fabric with a southeast plunging 

lineation. Two older fold sets are present in the Grenville 

Supergroup (Figure 13) and the Glamorgan Gneiss Complex which 

do not fold the L-S fabric, and hence, are probably older. In 

the supracrustal rocks, these folds are north to 

northwest-trending; and east to north-east trending 

respectively. Relative age between the folding events is not 

known. A late, east-trending subhorizontal warping about 

shallow-plunging axes folds the penetrative L-S fabric in both 

the Grenville Supergroup and the Glamorgan Gneiss Complex 

rocks in the map area (Photograph 14).

The intensity of cataclasis and strain increases from 

southeast to northwest across the map area, coincident with 

increasing metamorphic grade. In the southeast, rocks show 

only moderate strain, and the area is dominated by folding. 

Towards the northwest, strain increases, as does evidence for 

horizontal and subhorizontal transport of rock units to the 

northwest. This is readily seen in syenogranite gneisses of 

the Crego Lake Lithodeme, which contains stretched quartz 

grains (in the plane of the gneissosity) only along its
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northern and northwestern exposures. Cataclasis in pegmatite 

dikes in the Glamorgan Complex is also evident mainly along 

the north and northwestern margins of the Complex. The most 

northwesterly rocks in the map area, the Denna Lake Structural 

Complex is totally disrupted. Figure 14 is a schematic 

cross-section through the map area, and attempts to relate the 

structural elements observed in the area.

Marbles within the Grenville Supergroup along the 

southern margin of the Glamorgan Complex commonly display 

horizontal to subhorizontal millimetre to centimetre wide 

mylonite zones; which are continuous over strike lengths of 

tens to hundreds of metres (Photograph 15). These mylonite 

zones may indicate considerable horizontal transport within 

the marbles; and possible stacking of the marble sequence. 

Both would have important stratigraphic implications. 

GEOCHRONOLOGY

No geochronological work has been conducted in the map 

area, and apart for some K-Ar isotopic ages in the Eels Lake 

and Burleigh Falls map areas, no reliable isotopic ages are 

available for this portion of the Haliburton Highlands. A 

number of geochronological studies have been conducted in the 

Hastings Basin, which may be applicable to the map area. 

These studies are summarized in Table 9 which also indicates 

possible timing relations between the Hastings Basin and the 

Howland areas. It should be emphasized that although similar 

lithologic units are present in both areas, the timing of 

events may not be the same, in part because major tectonic
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features such as the Harvey-Cardiff fault (Figure 3) separates 

the two areas. The geochronologic data from the Hastings 

Basin is, however, consistent with observed field relations, 

namely the similar ages of the gabbro-diorite rocks and the 

syenitic suite of intrusions, and the relative age relations 

between major rock units in the map area.

No published geochrone!ogical data are are available for 

the Glamorgan Gneiss Complex, which may have served as 

basement to the Grenville Supergroup rocks in the map area. 

In addition, the Denna Lake Structural Complex may be a 

relatively young feature, as it is not cut by any 

late-tectonic intrusions (such as the Union Lake 

Granodiorite), but does contain deformed rocks, l ithological l y 

similar to the late-tectonic suite.

Argon-argon step-heating ages of 990 ^ 10 Ma have been 

obtained from the Bark Lake diorite which intrudes the 

Glamorgan Gneiss Complex (Berger and York, 1981) 10 km 

northeast of the map area. Berger and York (1981) also 

obtained argon-argon ages of 950 ^ 10 to 1010   10 Ma from 

hornblendes from the Glamorgan Gabbro Complex near Gooderham. 

These ages are probably cooling ages, reflecting cooling of 

the rocks below the argon blocking-temperature of hornblende, 

and the end of regional metamorphism in the map area. 

AEROMAGNETIC DATA

Comparison of Map 2699 (back pocket) and the available 

aeromagnetic survey (GSC, 1952) indicates little correlation 

between aeromagnetic contour patterns and rock types in the
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eastern two-thirds of the map area. Figure 15 shows a 

simplified version of the aeromagnetic map superimposed on a 

generalized geological map of the map area. As shown in 

Figure 15, aeromagnetic contour patterns bear no overall 

relation to rock units, and do not conform to regional 

structural trends within the map area (compare Figure 13 with 

Figure 15). A few poorly-defined aeromagnetic anomalies 

within the map area (letters A to F, Figure 150 may possibly 

be related to local geologic features, as described below: 

A - Anomaly A (Figure 15) may be associated with the

pegmatite swarm in the area west and northwest of Mount 

Irwin. The anomaly may be due to magnetite which is a 

common accessory in the pegmatites, or the aeromagnetic 

expression of a subsurface granitoid pluton in this area. 

There is also a gamma-ray spectrometric anomaly in this 

area. 

B - Several highs (1200 to 1300 gammas) in the vicinity of
*

the north shore of Crystal Lake (Anomaly B, Figure 15) 

may be associated with the diorite to granodiorite pluton 

located on the north shore of Crystal Lake. 

C - Anomaly C (Figure 15) is located at the eastern contact

of a gabbro intrusion south of Salerno Lake. The anomaly 

could be related to a large, subsurface magnetite skarn 

in this area, or it could be related to zinc 

mineralization on the nearby Salerno Lake prospect 

(Property 37, Map 2699, back pocket).
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D - Anomaly D (Figure 15) is a broad, southeastward extension 

of the 1200 gamma contour from the southeastern margin of 

the Glamorgan Gneiss Complex. It may be related to a 

number of diorite intrusions in the area, which may be 

connectea at depth.

E - Anomaly E (Figure 15) may be associated with the Kinmount 

Lithodeme of the Glamorgan Gneiss Complex in the Kinmount 

area, although the correlation between the lithologic 

contact and the aeromagnetic contour is not well-defined. 

There is no relationship between known magnetite deposits 

(i.e. the Howland, Paxton and Victoria Mines) and aeromagnetic 

contours in the Howland area.

Better correlation between aeromagnetic contours and 

geology is present in the western third of the Howland area, 

and to the west. The 1200 to 1300 gamma contours mark the 

boundary between the Glamorgan Gneiss Complex and the Denna 

Lake Structural Complex (Figure 15). The wedge of Crego Lake 

Lithodeme rocks between the Denna Lake Structural Complex and 

the main part of the Glamorgan Complex has a magnetic express 

ion intermediate between the Denna Lake Structural Complex and 

the main part of the Glamorgan Complex. This may indicate 

that this wedge of rock is relatively thin, and underlain by 

Denna Lake Structural Complex rocks. The Denna Lake 

Structural Complex is a zone of closely spaced aeromagnetic 

contours, and aeromagnetic highs. Magnetic contours range 

from 1300 to 1900 gammas in the Denna Lake Structural Complex 

compared to 1100 to 1300 gammas in the eastern part of the map



-75-

area. The Denna Lake Structural Complex is also a gamma-ray 

spectrometric high. 

AIRBORNE GAMMA-RAY SPECTROMETRIC DATA

Airborne gamma-ray spectrometric coverage of the Howland 

area is available at two scales, 1:250 000 scale (OGS, 1978) 

and 1:50 000 scale (GSC, 1984). The data for both sets some 

similar regional patterns, but anomalies in the area are 

better defined by the 1:50 000 scale coverage. Figure 16 

shows a simplified version of the gamma-ray coverage at 

1:50,000 scale for the area for equivalent uranium (eU) super 

imposed on a generalized geologic map of the area. Two 

anomalies are worth noting. A large anomaly west and north 

west of Mount Irwin is associated with a pegmatite swarm in 

the area (Figure 16). This area has not been surveyed by a 

ground crew, and since other areas of reported radioactive 

mineralization in the area are associated nith gamma-ray 

anomalies, this is a zone of high uranium potential. The 

broad anomaly in the northeast Glamorgan Gneiss Complex in the 

map area (Figure 16) was surveyed on the ground by Miro Mines 

Limited, who found a few small showings of uranium and thorium 

mineralization. This anomaly is less pronounced than the 

Mount Irwin anomaly.

The Denna Lake Structural Zone is a zone of pronounced 

gamma-ray anomalies, both small scale and regional scale. The 

ell 2 ppm contour closely approximates the contact between the 

Glamorgan Gneiss Complex and the Denna Lake Structural Complex 

in the western, part of the Howland area, with lower values
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lying to the east of the Denna Lake Structural Complex. The 

Denna Lake Structural Complex is also associated with an 

aeromagnetic anomaly, and is also a zone characterized by many 

molybdenite showings. The gamma-ray signature of the 

Structural Complex may reflect the abundance of deformed and 

undeformed pegmatites in this zone. However, there is 

probably some underlying structural control on the widespread 

emplacement of pegmatites into this zone. West of the Denna 

Lake Structural Complex, the gamma-ray maps for all recorded 

data decreases in value over the Central Gneiss Belt of the 

Grenville Province. Hence, the Oenna Lake Structural Complex 

is unique in its airborne gamma-ray spectrometri c signature. 

ECONOMIC GEOLOGY 

Introduction

The Howland area contains a variety of metallic and 

non-metallic mineral deposits, but the only producers on 

record in the area were the Paxton, Howland and Victoria iron 

mines in the 1880s and 1890s.

Metallic mineralization consists df magnetite and copper 

and zinc sulphides with trace amounts of cobalt, nickel and 

arsenic, molybdenum, and one reported occurrence of gold. 

Iron mineralization is related to carbonate skarns located 

adjacent to diorite and gabbroic intrusions in the map area, 

and a series of gossan zones related to weathering and super 

gene enrichment. Sulphide mineralization, including iron, 

copper, cobalt, nickel, zinc and arsenic are related to the 

contacts of dioritic and gabbroic intrusions, and may occur in
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the intrusion or in the country rock. Zinc mineralization is 

also present in dolomitic marbles, and zinc and copper 

mineralization has been reported from the Glamorgan Gneiss 

Complex. Molybdenum mineralization is associated with syenite 

pegmatite dikes in the eastern two-thirds of the map area. In 

the western third of the map area, molybdenite is a common 

accessory mineral in granitoid and metasedimentary rocks of 

the Oenna Lake Structural Complex.

Radioactive mineralization is limited to uranium and 

thorium concentrations in syenite pegmatite veins, and the 

larger occurrences are associated with regional airborne 

gamma-ray spectrometric anomalies.

Non-metallic mineralization consists of feldspar, quartz 

and mica in pegmatites, and sizable occurrences of tremolite, 

in addition to graphite, corundum, and relatively pure 

dolomitic and calcitic marbles. Portions of the Glamorgan 

Gneiss Complex and the Union Lake Granodiorite may provide 

suitable building and decorative stone. Sand and gravel 

deposits are also present in the area, and are most common 

along the Burnt and Irondale Rivers.

Table 10 is a list of occurrences and deposits in the map 

area, and is keyed to Map 2699 (back pocket). These 

occurrences are described in detail under the main commodity 

present. Figure 17 is a map showing the mineral potential for 

various parts of the Howland area, based on the geological 

mapping that is the basis of this report, and on a review of 

assessment work and reported occurrences in the map area.
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Unless otherwise indicated, assays reported in the 

Economic Geology section of this report were performed by 

Geoscience Laboratories, Ontario Geological Survey, Toronto 

(GLOGS). All reported assays were performed by a 

semi-quantitative, ICP method, and anomalous values revealed 

by this method were checked by quantitative analysis of the 

element or elements in question. Elements analyzed for in 

each assay are: aluminum, arsenic, barium, beryllium, 

calcium, cerium, chromium, cobalt, copper, iron, lanthanium, 

lead, magnesium, manganese, molybdenum, nickel, niobium, 

neodynium, phosphorous, silver, strontium, tantalum, tin, 

titanium, vanadium, yttrium, zinc, zirconium, and total 

radioactivity (by scintillometer). Only anomalous values are 

reported in the text. 

Prospecting and Mining Activity

Recorded data on the mineralization in the map area dates 

back to the late 1800s in the work of F.D. Adams (1894) and 

G.C. Hoffman (1894) who both worked for the Geological Survey 

of Canada. Active prospecting in these early years was 

limited to scattered pits and trenches, although the Paxton, 

Howland and Victoria Mines, in addition to the nearby Imperial 

Mine were developed and put into production. The Howland, 

Victoria and Imperial (located l km northeast of the northeast 

corner of the map area near the contact between the Glamorgan 

Gneiss Complex and marbles of the Grenville Supergroup) Mines 

occur adjacent to the Irondale River, and were all located 

within l km of the Irondale-Bancroft-Ottawa railway. This
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railway served both as a market and as a mode of transport 

ation for the iron ore. About 2,000 to 3,000 tons of 

magnetite concentrate were shipped from these mines in the 

period 1880 to 1895. The Paxton Mine in Lutterworth Township 

also came into production in the late 1880s, and shipped about 

1,500 tons of magnetite concentrate. All iron mines had 

ceased operation by 1895.

Other exploration in this period led to surface develop 

ments of lead, molybdenum, and pyrite, and the extraction of 

stone and marble along the Irondale-Bancroft-Ottawa Railway in 

the vicinity of Furnace Falls and Irondale. Adams and Barlow 

(1910) summarize this early activity. J. Satterly of the 

Ontario Department of Mines compiled much of the data avail 

able on these early showings and producers, and re-examined 

some of the properties (Satterly, 1943). Little exploration 

work is recorded in the map area, especially when compared to 

the amount of exploration activity that has occurred in the 

Eels Lake area, due east of the Howland area (Bright, 1980).

Renewed interest in the area occurred in 1955 and 1956, 

coincident with the exploration boom for uranium in the 

Bancroft area. Several properties in the Crystal Lake and

Galway Township area were explored at this time, but the only 
r

sizable occurrence was that of W. Blott on Crystal Lake 

(Property 5, also called the North Shore Pegmatite). In the 

late 1960s, interest in uranium was revived, and Bel ra 

Explorations Limited did a ground radiometric survey over the 

northwest part of the Union Lake granodiorite in 1968, and
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Miro Mines Limited also performed a ground radiometric survey 

and some diamond drilling for base metals in Galway, 

Lutherworth, Somerville and Snowdon Townships, both within, 

and immediately adjacent to the map area from 1976 to 1983. 

This work lead to the discovery of a sizable, but at present 

subeconomic, zinc deposit 1n the Salerno Lake area (Property 

37) (Assessment Files Research Office (AFRO), Ontario 

Geological Survey, Toronto).

Geological Data Inventory Folios (GDIF) are now available 

for Galway (OGS, 1983a) and Snowdon (OGS, 1983b) Townships, 

and summarize known geological and geophysical exploration 

activity in these townships.

Field party personnel located several pits and trenches 

for which no information is on record in the Assessment Files 

Research Office, Ontario Geological Survey, Toronto. In 

addition, field party personnel located several previously 

unknown occurrences of mineralization, both by field work and 

by assay. These newly reported occurrences and pits are 

indicated in Table 10. 

Metallic Mineralization 

ARSENIC

Anomalous arsenic values have been recorded in a variety 

of marbles throughout the Howland area. These values are 

tabulated in Table 11, and account for about one third of the 

total of marble samples assayed. Arsenic was not a common 

constituent in other lithologies from the area. Arsenic does
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not appear to be restricted to a single marble type or 

composition (Table 11), or geographic area. The Lutterworth 

Township sample is from the Denna Lake Structural Complex, the 

Lot 12, Concession 12 sample from Galway Township is from a 

marble intercalated with reworked metavolcanic rocks near 

Crystal Lake, and the Lot 15, Concession 15, Galway Township 

sample is in a large outcrop of relatively pure marble located 

about 150 m west of Property 15. The samples from Lots 32 and 

33, Concession 2, Snowdon Township are associated with the 

Sulpetro zinc deposit (Property 37) in the Salerno Lake area. 

The latter occurrence of arsenic may indicate that arsenic may 

be an indicator of mineralization in the area, at least in the 

marbles. Further work is needed to verify the utility of 

arsenic as a mineral tracer.

The only study of trace elements in Grenville marbles was 

conducted by Storey and Vos (1981) in the Pembroke-Renfrew 

.area in eastern Ontario. They considered arsenic values of 

over 10 ppm as anomalous. Out of 296 marbles, they only noted 

four with distinct arsenic anomalies (over 25 ppm), comprising 

all marble types. Thus the values reported in Table 11 are 

very atypical, at least in comparison to the Pembroke-Renfrew 

a rea.

In addition to possible usage as a tracer element, the 

high arsenic values in marbles in the map area are a potential 

health concern, particularly as many cottages and farms in the 

area obtain water from lakes or wells into which arsenic may 

be leached from adjacent marbles.
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IRON

Four types of iron deposits occur in the Howland area: a) 

massive magnetite in carbonate skarns; b) magnetite in diorite 

to monzonite (syenite suite) intrusions adjacent to the 

southeast margin of the Glamorgan Gneiss complex; c) magnetite 

in the Crego Lake Lithodeme as well as crosscutting syenite 

and syenogranite pegmatite veins; and d) a lithified regolith 

(gossan) developed over pyritic carbonates. Only the first 

type of deposit has been exploited, mainly at the turn of the 

century.

Massive magnetite occurs in carbonate skarns located near 

the margin of several diorite and gabbroic intrusions along 

the Irondale River between Furnance Falls and Salerno Lake 

(Figure 4 and 9). The Howland, Victoria and Imperial (located 

l km east c f the northeast corner of the map area) Mines 

extracted a combined total of about 3,000 tons of ore, mainly 

from the Howland Mine during the period 1880 to 1892. Several 

small pits containing massive magnetite are also present in 

the area of the Howland and Victoria Mines. All these mines 

produced low-Ti magnetite ores, which were coarse-grained and 

easily concentrated. Analyses of these ores are presented in 

Table 12, compiled from the literature and from grab samples 

collected by field party personnel. These ores are generally 

low in both P and S, as well as Ti. A sample from the 

Victoria Mine collected by field party personnel (Analysis 2, 

Table 12) shows considerable enrichment of the rare-earth
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elements (REE), on the order of 37,000 ppm for Ce, Nd and La 

combined. It is not known if the REE are incorporated in the 

magnetite ore, or in a separate mineral phase, although the 

high abundances suggest the latter. As the REE are not a 

normal constituent assayed for in the evaluation of iron 

deposits, the occurrence at the Victoria Mine may not be 

atypical, but could indeed be associated with other Grenville 

low-Ti magnetite deposits. As shown in Figure 9, the 

magnetite deposits are spatially associated with a suite of 

diorite-gabbro intrusions in the Howland-Eels Lake area, and 

there may be a genetic relationship between the plutons and 

the magnetite deposits. The spatial association of the 

Howland and Victoria Mines in particular with the dioritic and 

gabbroic intrusions in the Howland area may not be fortuitous, 

and may be related *o the high-emplacement temperatures of the 

dioritic and gabbroic magmas, producing a wide contact 

metamorphic effect. The Howland and Victoria mines are not of 

sufficient size to show on the regional total field 

aeromagnetic map (GSC, 1952; Figure 15). A sizable magnetic 

anomaly (Anomaly C, Figure 15) is located about 2 km due east 

of the Howland Mine, centered on Lots 30 and 31, Concession 3 

and 4, Snowdon Township. This anomaly may be related to: a) 

magnetite in the gabbro near the northeastern margin of the 

intrusion; b) a large, undiscovered magnetite skarn deposit, 

or c) is in some way related to the zinc prospect on Lots 32 

and 33, Concession 2, Snowdon Township (Sulpetro Property, 

#37). The latter two possibilities are most likely.
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Magnetite is also an abundant accessory mineral in 

plutons lying on the extension of the Gooderham Syenite Belt 

into the map area (Figure 9, Plutons B, C and D), accounting 

for IQ1 to 1^ of the host rock in places. The magnetite is 

coarse-grained, and is in a quartz poor to absent, friable 

aggregate, and could be easily concentrated. The Imperial 

Mine is located along the extension of the Gooderham Syenite 

Belt, and occurs in an olivine pyroxenite host-rock (Adams and 

Barlow, 1910). The trend of diorite plutons in the 

Howland-Eels Lake area (Figure 9) also intersects the 

Gooderham Syenite Belt near the Imperial Mine, and may also 

have aided in the siting of this deposit.

Magnetite also occurs as a minor to major accessory, 

locally accounting for up to IQ1 to 15/& of the rock in 

syenogranite of the Crego La^e Lithodeme, most notably between 

Davis and Denna Lakes. In addition, crosscutting pegmatite 

veins in the area, which are associated with radioactive 

mineralization, can also contain IQlt, to 15/& magnetite, 

commonly in association with radioactive minerals. In this 

setting, magnetite may serve as a byproduct to any uranium 

extraction. The Paxton Mine (Property 2) is located on the 

eastern contact of a large wedge of syenogranite gneiss of the 

Crego Lake Lithodeme of the Glamorgan Gneiss Complex that 

outcrops between Davis and Denna Lake (Figure 5). The mine is 

located on a topographic high, and the deposit occurs in 

carbonate rocks which underlie gneiss of the Crego Lake 

Lithodeme. The deposit may be developed in rocks of the Denna
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Lake Structural Complex that probably underlie the gneiss in 

this area, or alternatively, may be a large raft of carbonate 

incorporated into the gneiss. Mineralogically , the Paxton 

Mine resembles other skarn deposits in the area, however, the 

geologic setting of this deposit is very different, and not 

well understood.

Gossan zones up to 2 m in thickness occur in several 

areas within the Howland area. On Lot 19, Concession 2, 

Snowdon Township (Property 35), a lithified regolith is 

developed on pyrite-bearing calcitic dolomite marble. Iron 

has been leached upward into glacial-fluvial sands of 

Pleistocene age that overlie the marbles, and has lithified, 

stained, and altered the sand into a bright-red weathering 

zone ranging from l to 2 m thickness, striking 0450 and 

outcropping along a strike length of over 200 m. The lateral 

extent of the deposit is not known. The deposit may continue 

both to the northeast and the southwest under overburden of 

glaciofluvial sand and gravel. Assay samples from this 

regolith are given in Table 12, Analyses 7 and 8. In addition 

to the elements reported in Table 12, the regolith is also 

anomalous in copper (140, 180, 350 ppm), silver (l, 4, 6 ppm), 

and gold (11 ppb). A similar gossan zone is found on the farm 

of Robert Hughes, Lot 10, Concession 18, Galway Township 

(Property 22). This property is reported (Satterly, 1943, 

also see property description under section on Sulphide 

Mineralization) to have a 0.3 to 1.3 m thick gossan horizon 

extending over a strike length of 75 m which is developed on
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pyritiferous marbles, and which is also covered, in part, by 

glaciofluvial deposits of the Irondale River Valley. The 

Hughes occurrence may be developed over the extension to the 

southwest of the same stratigraphic horizon as on Property 35. 

In addition to iron, weathering associated with the 

development of these gossan zones may have served to enrich 

these gossans in other metals. Further investigation of this 

class of deposits in the area is probably warranted, 

especially since the overburden (sand and gravel) is in itself 

an useful industrial mineral. 

Description of Deposits 

8 and H EXPLORATIONS LTD. (39, 40) 

LOTS 25 AND 27, CONCESSION 4, SNOWDON TOWNSHIP

In 1957, B and M Explorations Limited drilled two holes 

on Lot 27, Concession 4, Snowdon Township, north and south of 

the Howland Mine, presumably in an effort to further define 

a mineralized zone. The hole on Lot 27 encountered grades of 

iron of 42.37%, 32.32* and 45.27* at 16 m, 17, and 18m depth 

respectively (Assessment Files Research Office, Ontario 

Geological Survey, Toronto). The hole ended at 30 m depth, 

and encountered marble from 19 to 30 m depth. The second hole 

on Lot 27 encountered grades of 2.49* Fe from O to 17 m 

(Assessment Files Research Office, Ontario Geological Survey, 

Toronto). No work was apparently done at the mine or on Lot 

25. Rose (1958) reports a magnetite occurrence in a pit on 

Lot 25, Concession 4, Snowdon Township, which was confirmed by 

field party personnel in 1983.
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HOWLAND MINE (1)

LOT 26, CONCESSION 4, SNOWDON TOWNSHIP

The deposit has been described by Adams and Barlow (1910)

and Rose (1958). Analyses are given in Table 12, Analyses 3

and 4. The following description is from Adams and Barlow

(1910, p. 361).

"The ore is on high ground overlooking the railway, and 

very conveniently situated for mining by tunnels run into 

the hillside. The deposit at the Howland mine, lot 26, 

lies at the contact of a hornblende-gneiss and a narrow 

band of limestone. The gneiss presents little banding, 

but the microscope reveals the effects of considerable 

crushing. The feldspar is much shattered and altered to 

scapolite. This secondary scapolite and hornblende 

constitute nearly the entire rock. Some mica is present, 

and titanite is plentiful. At a distance of several 

hundred yards from the mine, augite becomes more abundant 

than hornblende, and the rock is gabbroic. The limestone 

is fine crystalline, and carries graphite, small scales 

of phlogopite; and bundles of silicates, chiefly 

hornblende. The ore is a fine-grained magnetite, quite 

pyritous near the surface, but almost free from pyrite 

wi th depth.

"Work was begun in 1880, and in 1881 and 1882, 1,500 tons 

were shipped. Work was in progress in 1890, and a shaft 

12 feet by 24 feet had been sunk to a depth of 75 feet. 

A body of ore was removed, 65 feet long and 35 feet wide,
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and extending from the 25 foot level to the 50 foot 

level, but no wall was encountered during its removal." 

Rose (1958) reports that the average ore grade was 58% 

Fe, Q.005% ?2 Os and Q.06% S. The hornblende-gneiss and 

scapolite-bearing gneiss of Adams and Barlow (1910) are phases 

of the metagabbro body east of the deposit, which is hosted in 

marble. When examined by field party personnel in 1983, the 

Howland Mine was almost completely overgrown, although a few 

pits surrounded by partly covered tailings piles were found at 

the reported site of the former mine. 

PAXTON MINE (2)

LOTS 5 AND 6, CONCESSION 6, LUTTERWORTH TOWNHSIP 

The following description is from Rose (1958)

"The Paxton deposit is in Lot 5, Concession 6, 

Lutterworth Township, Haliburton County, Ontario, about a 

third of a mile north of a rough road between Kinmount 

and Miners Bay, off the map, but about 7 miles west of 

Furance Falls. A trail leads north to the mine from a 

sharp south-westerly bend in the road at the foot of a 

steep rocky ridge composed mainly of pink gneissic 

granite, with bands of grey gneiss, pegmatite, 

amphibolite and minor crystalline limestone. The mine 

workings consist of two water-filled open pits with large 

rock dumps. About 1,000 tons of magnetite iron ore are 

said to have been shipped.

"The two pits are en echelon and about 125 feet apart. 

In the larger of the two pits a zone of magnetite-bearing
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hornblende gneiss is exposed over a width of about 35 

feet below a hanging-wall of pink gneissic granite, the 

foliation of which dips from 25 to 40 degrees 

southeasterly. Pink pegmatite occurs in the granite, and 

dykes of pegmatite probably intrude the magnetite zone. 

Hornblende gneiss is exposed on the foot-wall or west 

side of the pit. Between the pits, crystalline limestone 

outcrops, and at the smaller pit it is intercalated with 

granite and pegmatite. Some magnetite occurs in a skarn 

zone in the crystalline limestone. Pegmatite on the 

dumps contains a variety of minerals including magnetite, 

quartz, feldspar, calcite, hornblende, diopside, black 

garnet and scapolite."

Analyses of grab samples collected by field party 

personnel from the tailings dumps of the two pits -are reported 

in Table 12, Analyses 5 and 6. As mentioned in the 

introductory section on iron deposits, the Paxton Deposit 

occurs in an unusual variant of the Crego Lake Lithodeme (the 

Paxton Lithodeme, p. 21), near the contact with the Denna Lake 

Structural Complex, and the deposit may be hosted in the 

Structural Complex. 

VICTORIA MINE (3)

LOT 20, CONCESSION l, SNOWDON TOWNSHIP 

The following description is from Rose (1958)

"The Victoria deposit is on Lot 20, Concession l, Snowdon 

Township, Haliburton County, Ontario, about 8 miles 

southwest of Gooderham. Magnetite was mined before 1883
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from a trench-like open-cut about 25 by 200 feet in area 

and, at the time of examination, partly filled with 

water. A few small pits were also sunk about 500 feet to 

the northwest.

"Both sides of the open-cut expose crystalline limestone, 

the layers of which strike west-northwest and dip 65 to 

75 degrees northerly. The limestone, with some 

interbands of gneiss, outcrops at intervals to the 

Peterborough county line to the south. Southward from 

the pit the layers in the crystalline limestone maintain 

their northwesterly strike, but their dip flattens to 

about 15 degrees northeasterly at the county line. The 

hanging-wall (north side) of the magnetite-bearing zone 

consists mainly of hornblende-feldspar gneiss and at 

places in both of the adjoining rocks. A skarn 

assemblage of coarse magnetite, carbonates, pyroxenes, 

hornblende and garnet is developed in the contact zone. 

Magnetite is exposed in a shallow trench at the east end 

of the open-cut, but at the west end of the cut little 

magnetite is visible in the gneiss. It is recorded 

(Johnston, 1915) that uraconite was observed in minute 

cavities in the magnetite."

An analysis of ore from the tailings of the mine 

collected by field party personnel is given in Table 12, 

Analysis 2. As stated previously, the ore is rich in the 

rare-earth elements. Two small pits not described by Rose 

(1958) are located about 200 m south of the deposit along the
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farm lane (Figure 18). Figure 18 shows present outcrop 

distribution in the vicinity of the deposit. No outcrops of 

the dioritic or granitic gneiss shown on the map in Rose 

(1958) were observed by field party personnel. The dioritic 

gneiss shown by Rose (1958) may be a sill or a dike, and not 

directly related to the Union Lake Granodiorite, located 0.5 

km east of the Victoria deposit. Limestone outcrops in the 

farm road about 200 to 300 m north of the Victoria deposit, 

just north of the margin of Figure 18. 

MAGNETITE OCCURRENCE (14) 

LOT 23 AND 24, CONCESSION 14, GALWAY TOWNSHIP

Field party personnel located two pits, both about 1m X 

2m X 1m deep in a small gully near a fault separating marbles 

and minor siliceous metasediments on the north from quartz 

arenite and metaconglomerate to the south on Lot* 23 and 24, 

Concession 14, Galway near a fault separating marbles and 

minor siliceous metasediments on the north from quartzarenite 

and metaconglomerate to the south on Lots 23 and 24, 

Concession 14, Galway Township. Magnetite was observed in 

samples collected from the pits.

An assay from the northeast pit recorded 110 ppm Cr, 55 

ppm Pb, 515 ppm Sr, 19 ppm V and 225 ppm Zn. Two assays from 

the southwest pit recorded 148 and 9b ppm Cr, 148 and 132 ppm 

Pb, 1090 and 1090 ppm Sr, 130 and 85 ppm V, and 500 and 330 

ppm Zn, respectively. A magnetite bearing quartzarenite from 

the south side of the fault, 150 m south of the pits assayed 

299 ppm Cr, and was not anomalous with respect to Cr, Pb, Sr,



-94-

V or Zn. A siliceous sediment bed in the marbles 150 m west 

of the pits assayed 2335 ppm Sr and 1930 ppm Ba. No record of 

these pits is on file at the Assessment Files Research Office, 

Ontario Geological Survey, Toronto. 

MAGNETITE OCCURRENCE (17) 

LOT 8 AND 9, CONCESSION 17, GALWAY TOWNSHIP

Magnetite, accounting for up to 15* of the host 

leucodiorite is found throughout a small pluton that intrudes 

marbles at this locality. This pluton is one of a series of 

syenitic suite plutons that occur along the southeast margin 

of the Glamorgan Gneiss Complex and represent the extension of 

the Gooderham Syenite Belt into the Howland area. This pluton 

may also be nepheline bearing. This is a newly reported 

occurrence.

MAGNETITE OCCURRENCE (33) 

LOT 17, CONCESSION l, SNOWDON TOWNSHIP

Two small pits containing magnetite occur on Lot 17, 

Concession l, Snowdon Township. The appearance of the pits 

indicates that they may have been dug at about the time other 

magnetite deposits in the area were in production. The 

magnetite at these pits may be related to a subsurface diorite 

intrusion in this area. 

CONCRETIONARY LIMONITE OCCURRENCE (35) 

LOT 19, CONCESSION 2, SNOWDON TOWNSHIP

Satterly (1943) briefly described this deposit. It 

consists of a lith i f led regolith of recent age that contains 

fossilized plants, that is developed over pyrite-bearing
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dolomite marbles of the Grenville Supergroup 250 m west of 

Highway 503, about 6 km southwest of Irondale on Lot 19, 

Concession 2, Snowdon Township. The deposit outcrops over a 

strike length of about 200 m, strikes 0450, and may extend 

to the northeast and southwest under glacio-fluvial overburden 

of sand and gravel. The economic potential of this deposit 

has been discussed in the introduction to this section on iron 

deposits (p. 87-88). 

MOLYBDENUM

Several occurrences of molybdenum mineralization have 

been identified in the Howland area, and are described below. 

Invariably the mineralization is in the form of molybdenite 

and occurs in two geological settings. In the western part of 

the map area, for example the Belra Occurrence (Property 4) 

and the Snowdon Occurrence (Property 41), molybdenite occurs 

as an accessory mineral in syenite pegmatite dikes, in both 

cases intrusive into granitoid rocks. The occurrences are 

small and localized. In the eastern part of the map area, 

molybdenite is more common, and occurs as disseminated flakes 

in white syenite and granite pegmatite and marble breccias of 

the Denna Lake Structural Complex. In all of the observed 

occurrences, the molybdenite was associated only with deformed 

and cataclastic pegmatite veins and marble adjacent to the 

veins. The Denna Lake Structural Complex is a zone of 

potential molybdenite mineralization (Figure 17), since 

several molybdenite occurrences have been examined both at the 

turn of the century and in the 1970s in the Shadow Lake and
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Norland area, within the extension of the Oenna Lake 

Structural Complex southwest and west of the map area. The 

molybdenum in the Denna Lake Structural Complex occurs as 

disseminated flakes in both marbles and pegmatite dikes, hence 

it is difficult to determine if the greater number of 

molybdenite occurrences in the Structural Complex are directly 

related to the greater number of pegmatite dikes, among other 

factors, in this area, or if the mineralization is more 

closely related to the origin of the Structural Complex. 

Further investigation of the molybdenum potential of the Denna 

Lake Structural Complex within, and adjacent to the map area 

is warranted. 

Description of Deposits 

8ELRA OCCURRENCE (4) 

WEST HALF, LOT 17, CONCESSION 16, GALWAY TOWNSHIP

During the course of a scintillometer survey over Lots 19 

to 24, Concession 15 and Lots 17 to 22, Concessions 16 and 

17, Galway Township, during May 8 to June 11, 1968, Belra 

Explorations Limited reported finding two small pits that were 

blasted into a medium-grained granite pegmatite dike intrusive 

into gneissic granodiorite of the Union Lake Pluton 

(Assessment Files Research Office, Ontario Geological Survey, 

Toronto). Belra Exploration Limited reported the presence of 

disseminated flakes of molybdenite in the pegmatite. Field 

party personnel were unable to locate the pits, probably due 

to regrowth of vegetation in the area but disseminated flakes 

of molybdenite were observed in a pegmatite dike on Lot 17,
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Concession 16. The occurrence is probably restricted to the 

di ke.

DENNA LAKE OCCURRENCE (6) 

LOT 7, CONCESSION 10, LUTTERWORTH TOWNSHIP

Molybdenite has been reported occurring in two parallel 

quartz veins, 75 cm apart, containing flakes of molybdenite 

(Johnston, 1968). Walker (1911) reported an assay of Q.35% 

MoS2. This locality is in the Denna Lake Structural Complex, 

an area of much tectonic disruption. This occurrence may only 

of a local nature. 

A.Y. HOPKINS OCCURRENCE (20) 

LOT 7, AND 8, CONCESSION 2, LUTTERWORTH TOWNSHIP

Molybdenite is present in a l m wide quartz vein that 

intrudes gneisses of the Davis Lake Lithodeme of the Glamorgan 

Gneiss Complex both on the shore of Davis Lake and on an 

island 100 m offshore (Johnston, 1968). Field party personnel 

located the vein on shore, and noted minor, disseminated 

molybdenite. The length of the vein is several packsack .drill 

holes were also observed on the site, but there is no report 

in the Assessment Files Research Office of the Ontario 

Geological Survey, Toronto, of any recent work. 

MOLYBDENITE OCCURRENCE (24) 

LOT 10, CONCESSION 3, LUTTERWORTH TOWNSHIP

Field party personnel noted disseminated molybdenite 

accounting for about Q.5% to 1^ of the rock in marble tectonic 

breccia and cataclastic syenite pegmatite veins in a 150 m 

long roadcut located on the northwest tip of Davis Lake along



-98-

a township road on Lot 10, Concession 3 of Lutterworth 

Township. The locality lies within the Denna Lake Structural 

Complex, a zone of tectonic disruption and common molybdenum 

mineralization. This is a newly reported occurrence. 

MOLYBDENITE. URANIUM OCCURRENCE (41) 

LOT 17, CONCESSION 5, SNOWDON TOWNSHIP

Disseminated flakes of molybdenite, locally accounting 

for IX of the rock were observed by field party personnel in a 

syenite pegmatite dike intrusive into the Glamorgan Gneiss 

Complex. Quartz in the dike showed extensive radiation 

damage, comparable to that observed at other radioactive 

occurrences in the vicinity (e.g. Properties 42 and 46). 

Magnetite was also present. This is a newly reported 

occurrence. 

RADIOACTIVE MINERALIZATION

Several occurrences of radioactive mineralization 

associated with late- to post-tectonic syenite pegmatite 

dikes, generally north-to northwest-trending, occur within the 

map area, and are described below. An additional occurrence 

(Property .41) is described in the section on Molybdenum. In 

addition to radiometric survey on the properties, several 

regional ground and airborne radiometric surveys have been 

conducted in the area (Assessment Files Research Office, 

Ontario Geological Survey, Toronto): a) one over the northern 

part of the Union Lake Granodiorite by Belra Explorations 

Limited in 1968 on Lots 19 to 24, Concession 15, and Lots 17 

to 22, Concession 16 and 17, Galway Township; b) one over the
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northeast Glamorgan Gneiss Complex by Miro Mines Limited in 

1967 and 1968 on Lots 14 to 22, except Lot 17, north quarter, 

Concession 5, Snowdon Township; Lots 15 to 21, except Lot 17, 

south quarter, Concession 6, Snowdon Township; and in Lots 19 

to 21, Concession 8; Lots 24 and 25, Concession 8; Lots 21 to 

25, Concession 9, and Lots 21, 23, 24 and 25, Concession 10, 

all in Snowdon Township adjacent to the map area; and c) Jorex 

Limited conducted an airborne radiometric survey over the 

Glamorgan Gneiss Complex in Lutterworth Township in 1978. 

These surveys only detected a few radioactive mineral 

occurrences. The occurrences of radioactive mineralization in 

the map area are associated with anomalies on airborne 

gamma-ray spectrometry c surveys conducted by the Canadian and 

Ontario Governments in 1978 (OGS, 1978) and in 1983 (GSC, 

1984) (Figure 16). Only the anomaly near Mount Irwin (Figure 

17, and 18) has not been examined by a detailed ground 

radiometric survey.

In most of the described occurrences, anomalies were 

located by scintillometer surveys, showing values of 15 to 30 

times background for U plus Th, but in general only assaying 

about 0.1 wt. % 0303. The highest grades reported are on the 

Property of W. Blott (North Shore Pegmatite, Property 5). 

Smokey (radiation damaged) quartz and coarse magnetite 

aggregates are common in veins near or associated with the 

scintillometer anomalies, and may be a useful field method for 

locating prospects. Coarse diopside aggregates may also be 

associated with radioactive mineralization (Haynes, 1978).
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Bright (1980) suggested that uranium deposits in 

pegmatites in the adjacent Eels Lake area were mainly confined 

to dikes intrusive into rocks of the Hermon Group of the 

Grenville Supergroup. The most likely stratigraphic 

equivalents to the Hermon Group in the map area are clastic 

metasedimentary and possible reworked metavolcanic rocks on 

the north shore of Crystal Lake. These rocks plunge beneath 

marbles in the Mount Irwin area. These rocks could lie at 

depth beneath the pegmatite swarm west and northwest of Mount 

Irwin. As this area contains the only airborne anomaly to be 

relatively unexplored, it may be an attractive prospect.

A regional gamma-rich spectrometric anomaly also occurs 

over the Denna Lake Structural Complex (Figure 16) both within 

and west of the map area. The Structural Complex is a zone 

characterized by an abundance of deformed ar.J undeformed 

pegmatite dikes, which may account for the gamma-ray high in 

this area. The Denna Lake Structural Complex is also a zone 

characterized by several molybdenite occurrences, which may 

also be related to the pegmatites in the Complex. Further 

uranium exploration in this area should also look for 

associated molybdenum mineralization. 

Description of Deposits 

BELRA EXPLORATIONS LIMITED (4) 

CONCESSION 15, 16 AND 17, GALWAY TOWNSHIP

As mentioned under the section on molybdenum, Bel ra 

Explorations Limited conducted a scintillometer survey for 

uranium and thorium over Lots 19 to 24, Concession 15, and
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Lots 17 to 22, Concessions 16 and 17, Galway Township, during 

May 8 to June 11, 1968 (Assessment Files Research Office, 

Ontario Geological Survey, Toronto). The area is underlain by 

gneissic granodiorite of the Union Lake pluton and some 

medium- to coarse-grained granite pegmatites generally trend 

ing in a north-easterly direction. No mineralization was 

found on these lots by Belra Explorations. 

W. BLOTT PROPERTY (5) 

LOT 23, CONCESSION 11, GALWAY TOWNSHIP

Satterly (1956) reported the presence of uranothorite and 

uraninite from syenite pegmatite dikes intrusive into marbles 

and rusty weathering schists on the property of W. Blott, Lot 

23, Concession 11, Galway Township. W. Blott drilled 6 

vertical holes into pegmatite on the property using a packsack 

drill in November 1954, for a total length of 65 m (Tssessment 

Files Research Office, Ontario Geological Survey, Toronto). 

Scintillometer readings of 0.10 wt. % equivalent 1)303, 0.78 

wt. % equivalent U303, and 0.80 wt. % equivalent 1)303 were 

reported from drill core from Holes l, 2 and 3 respectively 

(Assessment Files Research Office, Ontario Geological Survey, 

Toronto). No anomalous readings were reported from the other 

three holes. In October and November, 1955, Kenmac Chibougamu 

Mines Limited performed diamond drilling on the Blott 

property, as well as an adjacent claim to the northeast. 

Eight holes were drilled for a total of 709 m on the Blott 

Property. Chemical assay values for core from pegmatites 

intersected by the holes ranged from 0.027 wt. % to 0.2885



-102-

wt. l, U308, with most values being about 0.037 to 0.076 wt. % 

U308* Haynes (1978) re-examined the property, and performed a 

detailed scintillometer and geologic survey (Figure 19). 

Haynes (1978) found that the radioactivity was closely 

associated with the contacts between the pegmatite and the 

marble and schistose country rocks, with radioactivity 

decreasing rapidly away from the contacts.

In 1977, Rayrock Mines Limited examined six claims (Lot 

24 to 26, Concession 12, Galway Township) located about 100 m 

northeast of the Blott Property, and performed a 

scintillometer survey, trenching, and assaying (Assessment 

Files Research Office, Ontario Geological Survey, Toronto). 

The Rayrock Mines Property is located immediately east of the 

map boundary of the Howland area. Rayrock reported uranophane 

and magnetite in the pegmatite, and obtained chemical assays 

of 0.103 wt. -l and 0.027 wt. l U308' No further work was done 

on this property because of the low assay values. Both 

properties are associated with an airborne gamma-ray 

spectrometric anomaly on the north shore of Crystal Lake. 

A. DI RENZO PROPERTY (7) 

LOT 15, CONCESSION 6, SNOWDON TOWNSHIP

Uraninite has been reported occurring in a syenite 

pegmatite dike intrusive into gneiss of the Kenrick Creek 

Lithodeme, Glamorgan Gneiss Complex on Lot 15, Concession 6, 

Snowdon Township (OGS, 19836). Field party personnel 

investigated the site, but did not observe any surface 

workings. Scintillometer readings registered about 10 times
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background for U plus Th. The radioactive mineralization is 

probably only of local extent. 

C. GILES PROPERTY (19)

LOT 11, CONCESSION 2, SNOWDON TOWNSHIP

Uraninite and thorite have been reported from a syenite 

pegmatite dike intrusive into gneiss of tne Kinmount Litho 

deme, Glamorgan Gneiss Complex at this property (Hewitt, 

1967). Field party personnel recorded U plus Th scintillo 

meter readings 15 to 30 times background from this property. 

The occurrence is likely localized, as it does not register on 

the airborne gamma-ray spectrometri c survey (GSC, 1984). 

URANIUM, MAGNETITE OCCURRENCE (23) 

LOT 9, CONCESSION A, LUTTERWORTH TOWNSHIP

Field party personnel located a syenite pegmatite dike 

intrusive into gneisses of the Kendrick Creek Litnodeme, 

Glamorgan Gneiss Complex, along the west side of Highway 121, 

Lot 9, Concession A, Lutterworth Township. Scintillometer 

readings of 15 times background for U plus Th were recorded 

from the dike, which contains up to 5% coarse magnetite. The 

dike is typical of many magnetite-bearing, slightly radio 

active pegmatites tnat intrude the Glamorgan Complex in this 

area. This is a newly reported occurrence. It is not 

associated with an airborne gamma-ray spectrometri c anomaly. 

MIRO MINES LIMITED (26, 42)

LOTS 14 TO 22, CONCESSION 5, LOTS 15 TO 21, CONCESSION 6, 

SNOWDON TOWNSHIP
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In 1967 and 1968, Miro Mines Limited conducted a scintil 

lometer survey over Lots 14 to 22, except Lot 17, north 

quarter, Concession 5, Snowdon Township and Lots 15 to 21, 

except Lot 17, south quarter, Concession 6, Snowdon Township 

within the map area and Lots 19 to 21, Concession 8, Lots 24 

to 25, Concession 8, Lots 21 to 25, Concession 9, and Lots 21, 

23, 24 and 25, Concession 10, Snowdon Township adjacent to the 

map area, and recorded several areas showing l) plus Th 

scintillometer readings up to 15 times background. Some 

trenching and assaying were done on the properties (Assessment 

Files Research Office, Ontario Geological Survey, Toronto), 

and the location of properties 26 and 42 were determined by 

the presence of small pits and trenches. The radioactive 

mineralization was associated with 5% magnetite in coarse 

aggregates in syenite pegmatite dikes, with north and 

northeast trends in gneiss of the Kendrick Creek Lithodeme, 

Glamorgan Gneiss Complex. Some diamond drilling was conducted 

on the north half of Lot 19, Concession 8, just outside the 

map area in 1968, for a total of 7 holes (Assessment Files 

Research Office, Ontario Geological Survey, Toronto). None of 

this ground was staked in March of 1983.

Albert Hopkins and John Haahti also surveyed part of this 

area by scintillometer in 1977, and did some minor assaying 

(OGS, 1983b). 

0. TAIT OCCURRENCE (44) 

LOT 6, CONCESSION 8, GALWAY TOWNSHIP

Uranium has been reported from a pegmatite dike on Lot 6,
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Concession 8, Galway Township (Satterly, 1971; OGS, 1983a). 

Field party personnel did not record any anomalous 

scintillometer readings on this property, and a sample sent 

for assay analyzed only 0.02 wt. l UaQs (Satterly, 1971). 

VALENTI OCCURRENCE (46) 

LOT 17, N QUARTER, CONCESSION 5, SNOWDON TOWNSHIP

Uranium mineralization is reported on Lot 17, north 

quarter, Concession 5, and Lot 17, south quarter, Concession 

6, Snowdon Township, within the area surveyed by Miro Mines. 

The mineralization occurs in syenite pegmatite dikes. 

SULPHIDE MINERALIZATION

A variety of sulphide occurrences are present in the map 

area, and can be divided into three main types: a) various 

sulphide minerals, mainly pyrite, pyrrhotite, chalcopyrite and 

sphalerite in marbles adjacent to, and within, diorite 

intrusions in the eastern part of the map area; b) zinc 

sulphides in dolomite marbles; and c) minor pyrite and 

pyrrhotite in rusty-weathering siliceous clastic 

metasediments.

The first category comprises most of the sulphide 

occurrences reported within the map area, but the economic 

significance of these occurrences has not been fully 

evaluated. These occurrences seem to be directly related to 

contact metasomatic processes associated with the diorite 

i nt rus ions.

The second category consists of one occurrence, tne 

Sulpetro Property (37) south of Salerno Lake which is a large,
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but currently subeconomic deposit (Assessment Files Research 

Office, Ontario Geological Survey, Toronto). The setting of 

this occurrence is similar to the Balmat zinc mine in New York 

State. The association of zinc mineralization with dolomitic 

marbles in the Grenville Province has been previously noted 

(Sangster and Bourne, 1982), and is an argument in favour of 

lithofacies mapping of Grenville Supergroup marbles (Figure 

8). The exploration history of this property is outlined 

under the property description (p. 114). In addition to work 

on this property, St. Joseph's Exploration also did additional 

exploration in the area for base metal mineralization in 

dolomitic marbles that did not lead to the discovery of an 

economic deposit (Assessment Files Research Office, Ontario 

Geological Survey, Toronto).

St. Joseph's Explorations staked a number of claims in 

the marbles located between the Snowdon/Galway boundary road 

and the south margin of the gabbro pluton (Pluton H) south of 

Salerno Lake on Lots 23 to 27, Concession l, Snowdon Township. 

This area was staked in 1976, and the claims were still held 

as of March 1983. Assessment work on file indicates that a 

VLF-EM survey was conducted in 1978 on Lot 27, Concession l, 

Snowdon Township which was followed by diamond drilling in 

February 1979 on the same lot. The hole was 156 m long, 

encountered marble throughout its length, and assayed l 1!, 

pyrite, pyrrhotite and sphalerite at 140 m depth (Assessment 

Files Research Office, Ontario Geological Survey, Toronto). 

Much of this area is poorly exposed due to swamp, thick soils
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and vegetation. A rusty-weathering schist located on the 

margin of the granodiorite phase of Pluton H on Lot 24, 

Concession l, Snowdon Township in a small private roadmetal 

quarry assayed 200 ppm Zn. Adjacent marbles were barren.

St. Joseph's Explorations also did a geochemical survey 

on their Silver Mountain Grid in 1979 for Pb and Zn in soils 

on Lots 20 and 21, Concession 2, Lots 20 and 21, Concession 3, 

and Lot 22, Concession 4, all in Snowdon Township. This 

survey located several small anomalies of over 430 ppm Zn and 

over 80 ppm Pb, mainly in dolomitic marbles (Assessment Files 

Research Office, Ontario Geological Survey, Toronto). A 

magnetometer and VLF survey were also run over the Silver 

Mountain Grid in 1979 by St. Joseph's Explorations (Assessment 

Files Research Office, Ontario Geological Survey, Toronto).

Lead mineralization has not been reported in the map 

area, although St. Joseph's Explorations Limited (Sulpetro 

Minerals, name change, 1981) found anomalous values for lead 

in a geochemical survey south of Bow Lake (Silver Mountain 

Grid, Snowdon Township) which was adjacent to Property 36; and 

several showings are present in Galway Township adjacent and 

south of the southern margin of the map area (Hewitt and 

Satterly, 1957; OGS, 1983a).

Another sulphide showing located by field party personnel 

is located on Lot 14, Concession 3, Snowdon Township in a 

rusty-weathering aplitic vein that cuts gneiss of the Kendrick 

Creek Lithodeme of the Glamorgan Gneiss Complex. An assay of 

1840 ppm Cu was obtained from the gneiss near the vein.
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PYRRHOTITE OCCURRENCE (11, 12)

LOTS 5 AND 6, CONCESSION 14, GALWAY TOWNSHIP

Pyrite and pyrrhotite were observed by field party 

personnel in a rusty-weathering siliceous clastic 

metasediments at the junction of two township roads at the Lot 

5 and 6 boundary line, Concession 14, Galway Township. The 

sulphide-bearing unit continue east into Lot 6, and intersects 

a country road 0.5 km east of the first occurrence. Four assay 

samples were collected by field personnel from the westerly 

occurrence (Occurrence 11). Apart from one sample which 

assayed 180 ppm Cu and 116 ppm Ni, no anomalous values were 

found. No anomalies were found in two samples collected at 

the more easterly occurrence (Occurrence 12). This is a newly 

reported occurrence. 

COBALT OCCURRENCE (13) 

LOT 16, CONCESSION 14, GALWAY TOWNSHIP

Cobaltiferous lollingite has been reported from Lot 16, 

Concession 14 (Hoffman, 1894; OGS, 1983a). Hoffman (1894) 

reported an assay of 2.85* cobalt and Q.78% nickel. A small 

pit, about 2m by 5m, now almost completely infilled and 

covered with vegetation was located by field party personnel 

near the reported site of the occurrence. A 50 cm wide 

north-east trending granite pegmatite dike is intrusive into 

calc-silicate metasedimentary rocks at the pit. A grab sample 

from the calc-silicate rocks adjacent the dike assayed 50 ppm 

Co, 110 ppm Cu, and trace Ag (<5 ppm), somewhat anomalous for
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the area. Calc-silicate float near the pit assayed 70 ppm Co, 

270 ppm V, and trace Ag ^5 ppm). Grab samples from the 

pegmatite were not anomalous for any of As, Co, Cu, Ni , Zn, U, 

Au, Ag, V. It is possible that this pit was not the same as 

the original occurrence, however, if this is the case, the 

original pit must be hidden by vegetation and soil cover. Ag, 

Au and Ni were not reported in a sample from this occurrence 

(Satterly, 1943). 

PYRRHOTITE OCCURRENCE (15) 

LOT 15, CONCESSION 15, GALWAY TOWNSHIP

A pit 3m X 3m X 3m in size is present in dolomitic and 

dolomitic calcite marble and siliceous metasedimentary rocks 

near the eastern edge of a small clearing on Lot 15, 

Concession 15, Galway Township. Pyrite and pyrrhotite were 

observed in th^ wall rock of the pit by field party personnel. 

No record of this pit could be located at the Assessment Files 

Research Office, Ontario Geological Survey, Toronto. Based on 

comparison with other pits in the area, this pit is at least 

50 years old. Three assay samples from the marbles and 

siliceous sediments in the pit did not show any anomalous 

values. The dominant sulphide mineralization would 

thus appear to be only pyrite and nickel-poor pyrrhotite. A 

sample of calcite marble taken in the clearing 150 m west of 

the pit in order to determine background levels in the marble 

assayed 450 ppm As, but no other metals were anomalous. 

Disseminated sulphide flakes in the calcitic marble may be 

arsenopyrite. Samples from the pit assayed less than 5 ppb
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gold. This is a newly reported occurrence. 

PYRITE OCCURRENCE (16)

LOT 16N, CONCESSION 15, GALWAY TOWNSHIP

Pyrite has been reported from this occurrence (OGS, 

1983a). Field party personnel examined the occurrence, and 

found a small pit containing rusty weathering marble and 

siliceous sediments containing pyrite and pyrrhotite. A grab 

sample from the pit was not anomalous with respect to Ag, Au, 

Co, Cu, Ni, Pb, Zn. Pyrrhotite in the area generally is Ni 

poor. A grab sample reported by Satterly (1943) also showed 

no detectable Ag, Au or Ni. 

PYRITE OCCURRENCE (18) 

LOT 12, CONCESSION 17, GALWAY TOWNSHIP

A small pit was found on this occurrence containing 

pyrite and pyrrhotite in a marble and siliceous sediment host. 

A grab sample did not show any anomalous values for Ag, Au, 

Co, Cu, Ni , Pb or Zn. 

HOPKINS MINE (21) (Pb, Py) 

LOT 10, CONCESSION 17, GALWAY TOWNSHIP

The- shaft is located 150 m east of the west boundary of 

the lot, and is now almost completely overgrown. In 1906, the 

shaft was 13.5 m deep, and had been dug vertically into a 

pyrite and galena vein about 15 cm wide (Satterly, 1943). 

Some galena was also reported to be dispersed in the marble 

wall rock. Satterly (1943) did not observe any galena, and 

field party personnel did not observe any mineralization in 

outcrops of marble exposed near the shaft.
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HUGHES OCCURRENCE (22) (Py, Po)

LOT 10, CONCESSION 18, GALWAY TOWNSHIP

In 1929, P.E. Hopkins dug 35 pits, from l to 2 m deep, 

spaced at 5 m intervals on the farm of Robert Hughes on Lot 

10, Concession 18, Galway Township. When examined by Satterly 

(1943) in 1942, only 14 pits could be located, all filled with 

water or caved in. The pits were spaced for a distance of 70 

m along a northwest trending line. A pit 8 m to the southeast 

of the first (westernmost) pit contained visible massive 

sulphides in the wall rock, consisting of pyrite and 

pyrrhotite. Pyrrhotite made up 50/& to 75/t of the sulphides 

(Satterly, 1943). Samples from the dumps from pits at 38 m 

and 70 m also contained pyrrhotite, pyrite and magnetite. 

Hopkins noted, as reported by Satterly (1943, p. 82) that the 

pits exposed a zone of weathered sulphides which underlie a 

gossan cap ranging in thickness from 30 to 130 cm over an area 

of 30 X 3 m. Average assay of 9 samples reported by Satterly 

(1943) gave 42.43% Sulphur, no Zn, Au or Ni, and trace Ag.

Field personnel were unable to locate any of the pits in 

1983, due to revegetation of the area and probable further 

collapse of the pit. The gossan zone described by Hughes may 

be similar to the zone located on Lot 19, Concession 2, 

Snowdon Township. This gossan cap on marbles yielded high 

values for Fe, Cu, Zn, and trace Ag and Au. The Snowdon and 

the Hughes occurrences both warrant further investigation. 

SIMMON5 OCCURRENCE (5TH GROUP) (27) (Cu) 

LOT l, CONCESSION 7, SNOWDON TOWNSHIP
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The occurrence is located about 150 m north of Haliburton 

County Road l (formerly Highway 519) on Lot l, Concession 7, 

Snowdon Township. It contains disseminated flakes of 

chalcopyrite in gneiss of the Kinmount Lithodeme, Glamorgan 

Gneiss Complex. An assay of 3% Cu is reported from this 

occurrence. Field party personnel also observed chalcopyrite 

in gneiss of the Kinmount Lithodeme in roadcuts of County Road 

l, south of the occurrence. 

ZINC, COPPER OCCURRENCE (28) 

LOT 22, CONCESSION A, SNOWDON TOWNSHIP

Rusty-weathering gneiss adjacent to a syenite pegmatite 

dike near the margin of the Glamorgan Gneiss Complex on 

Highway 121 assayed 173 ppm Cu and over 900 ppm Zn on samples 

collected by field party personnel. The adjacent pegmatite 

dike contains only 39 ppm Cu and 16 ppm Zn, and probably only 

acted as a heat source, and not a source of the metals. This 

is a newly reported occurrence. 

PYRRHOTITE, COPPER OCCURRENCE (29, 30, 31) 

LOTS 13, 14 AND 15, CONCESSION l, SNOWDON TOWNSHIP

All three occurrences are located on Highway 503, and 

occur as disseminated sulphides, or coatings of sulphides on 

joints and fractures in rusty-weathering diorite near the 

contact between diorite and the marble country rock. 

Sulphides may also be disseminated in the marbles near the 

diorites. The diorites at all three localities may be 

connected at depth as one large pluton. Assay values on 

samples collected by field party personnel are as follows:
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a) Lot 13, Concession 1: 2 samples of sulphides disseminated 

in diorite. Co 500 and 110 ppm; Cu 1500 and 470 ppm; Ni 

210 and 30 ppm; Zn 140 and 194 ppm. Four other diorite 

samples containing sulphides gave the following assays: 

Co 100, 200, 100, and 200 ppm; Cu 2900, 600, 300 and 1200 

ppm; Mo 100, 100, 100 and 40 ppm; Ni 100, 100, 100, and 

300 ppm; and Zn 100, 100, 100, and 100 ppm.

b) Lot 14, Concession 1: sample of rusty-weathering diorite. 

Pb 42 ppm; Sr 1055 ppm; V 140 ppm; Zn 250 ppm. A quartz 

vein and two marble samples at this site were not 

anomalous in metal values.

c) Lot 15, Concession 1: sulphide as fracture coatings in 

diorite, visible chalcopyrite. Co 660 ppm; Cr 155 ppm; 

Cu 120 ppm. sulphide on fracture surface in diorite near 

contact with marbles. Cu 320 ppm; V 310 ppm. Zn 104 ppm. 

Three samples of calcite and dolomite marble near the 

intrusion contain pyrite and pyrrhotite, but did not show any 

anomalous metal values. This is a newly reported occurrence. 

PYRITE OCCURRENCE (34) 

LOT 19, CONCESSION 2, SNOWDON TOWNSHIP

Disseminated pyrite accounts for 2% to S% of a bluish- 

green weathering dolomite marble in a road cut on the north 

side of Highway 503. The same unit outcrops by the bridge 

where Highway 503 crosses the Irondale River 750 m southwest 

of this occurrence. No anomalous metal values were found in 

an assay sample from this site. This unit may be the source 

of iron in the iron-rich gossan present on Property 35,
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located 200 m north of this occurrence. This is a newly 

reported occurrence. 

COPPER, ZINC, PYRRHOTITE OCCURRENCE (36)

LOT 21, CONCESSION 2, SNOWDON TOWNSHIP

In road cuts on the northwest side of Highway 503, 

disseminated sulphides occur in siliceous metasediments and 

interlayered calcite and dolomite marbles. A rusty-weathering 

siliceous metasediment contains visible sulphides and assayed 

Co 500 ppm, Cu 550 ppm, Ni 490 ppm, Pb 510 ppm and over 2250 

ppm In. Other samples from this site were not anomalous. The 

locality is between two grids on the Silver Mountain grid on 

which St. Joseph's Exploration (Sulpetro Minerals) conducted a 

geochemical survey in 1979 for Pb and Zn (Assessment Files 

Research Office, Ontario Geological Survey, Toronto). Several 

areas assaying 430 ppm Zn and 80 ppm Pb in soils were found at 

several sites on the grid, in rocks similar to those exposed 

on Highway 503 at this site. The anomalies found by St. 

Joseph's Explorations were small and not continuous over long 

strike lengths. Anomalies were associated mainly with 

dolomitic marbles (Assessment Files Research Office, Ontario 

Geological Survey, Toronto). Nevertheless, the dolomitic 

marbles in the Howland area do seem to be the site of some 

zinc and other base metal mineralization. This is a newly 

reported occurrence.

SULPETRO (SALERNO LAKE) PROPERTY (37) (Zn) 

LOT 32, CONCESSION 2, LOT 31 AND 32, CONCESSION 3, 

SNOWDON TOWNSHIP
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This property hosts sphalerite mineralization in 

dolomitic and dolomitic calcite marbles of the Grenville 

Supergroup. The area was explored by, and the property is 

currently held by, Sulpetro Minerals Limited (formerly St. 

Joseph's Explorations Limited).

In 1976, 26 claims were staked for St. Joseph's 

Explorations Limited on Lots 27 to 33, Concession 2, and Lots 

27 to 32, Concession 3, Snowdon Township (Assessment Files 

Research Office, Ontario Geological Survey, Toronto). A 

magnetometer survey was performed on the claims in 1977. In 

March, 1978, diamond drilling was begun on the property on 

Lots 31 and 32 Concession 3, Snowdon Township by St. Joseph's 

Explorations. Four drill holes are reported in the Assessment 

Files for the area, totalling 557.4 m. All holes encountered 

marbles throughout their length, and assay values of 3% Zn 

were reported at 182 m depth for a hole on the north half of 

Lot 32, Concession 3. Canadian Smelting and Refining (1974) 

Limited also drilled in the area, in a joint venture with St. 

Joseph's Explorations in February, March, and October 1978. 

Records from the Assessment Files Research Office, Ontario 

Geological Survey, Toronto, indicate that 4 holes were drilled 

between February and October 1978, on Lot 32, Concession 3, 

Snowdon Township, for a total length of 877.4 m. All holes 

encountered marble solely, and assay values of 11 to 2% Zn are 

reported. In January 1980, Canadian Smelting and Refining 

(1974) Limited drilled a 672 m deep hole on Lot 32, Concession 

2, Snowdon Township, and encountered marbles the length of the
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hole. Assays of H to 2X Zn occurred throughout the hole 

(Assessment Files Research Office, Ontario Geological Survey, 

Toronto). Field party personnel located additional drill 

holes in the area, but no assessment work is available on 

these holes. The property is still held by Sulpetro Minerals 

and Canadian Smelting and Refining (1974) Limited, and is 

reported to be subeconomic at present zinc prices (Assessment 

Files Research Office, Ontario Geological Survey, Toronto). 

The geology of the deposit is similar in regional setting and 

local details to the Balmat zinc deposit in New York State.

As noted in the section on arsenic, assay samples of out 

crops from Lot 32, Concession 2, Snowdon Township were 

anomalous with respect to arsenic. It is not known if the 

arsenic is related to the depos.it in any way. 

PYRRHOTITE, COPPER OCCURRENCE (38) 

LOTS 23 AND 24, CONCESSION 3 AND 4, SNOWDON TOWNSHIP

Rusty-weathering siliceous metasediments are interbedded 

with dolomitic and calcitic marbles in a roadcut on the south- 

east side of Highway 503. An assay sample collected by field 

party personnel assayed 180 ppm Cu, 170 ppm Ni , and 180 

ppm Zn. This is a newly reported occurrence. 

Non-Metallic Mineralization 

CORUNDUM

Corundum occurs in a pegmatite vein on Lot 12, Concession 

3 and 4, Lutterworth Township, near the contact of the 

Glamorgan Gneiss Complex and the Denna Lake Structural 

Complex. Additional corundum-bearing pegmatites may also
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occur elsewhere in the Denna Lake Structural Complex. 

Description of Deposits 

TETT OCCURRENCE (45)

LOT 12, CONCESSION 3 AND 4, LUTTERWORTH TOWNSHIP

This property was well-described by Satterly (1943), as

reprinted below.

"On the road on the boundary between concessions III and 

IV, in Lot 12, Lutterworth Township, and north and south 

of it, corundum-syenite-pegmatite occurs as flat outcrops 

over an area 4 chains (81 m) long from north and south 

and 2 chains (40 m) wide. The corundum is present as 

deep-brown crystals ranging from a quarter of an inch 

(0.5 cm) to one inch (2.5 cm) in diameter, the largest 

being 4 inches (10.5 cm) in length. The amount of 

corundum varies, some areas of the outcrop l foot (30 cm) 

in diameter contain 10*, in the remainder of the outcrop 

the corundum content is low or negligible. The average 

content may be 3 percent.

"South of the road, the corundum-syenite-pegmatite grades 

into a graphic granite-pegmatite. To the east and west 

the rocks exposed are granite or hybrid gneiss with a 

gneissic structure trending north and south and dipping 

30 to 45oE. To the north and northeast, a few corundum 

crystals were found in pegmatite bands in the gneiss, the 

last outcrop in which the crystals occur was 12 chains 

(241 m) from the road. One small outcrop at the edge of 

a swamp contained 25/6 corundum across 3 feet (l m) in a
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pegmatite. The corundum syenite-pegmatite may be a sill 

trending north and south, not more than 2 chains (40 m) 

1n width.

"Owing to the erratic distribution of the corundum and 

the small size of the corundum-bearing pegmatite, the 

deposit 1s not of any economic importance. This 

occurrence was discovered by B. Tett in 1905." 

GARNET

Garnet has been reported from Lot 20, Concession l, 

Snowdon Township, and Lot 5 and 6, Concession 6, Lutterworth 

Township, in association with magnetite ores of the Victoria 

and Howland Mines, respectively (Adams and Barlow, 1910; Rose, 

1958). The garnets from these localities are small, and not 

of gem qua l i ty.

Pea-sized garnets have been reported in a rusty schist in 

a 137 m wide zone on Lot l, Concession 11, Somerville Township 

(Martin, 1983) just south of the map area on the west side of 

Highway 121. Again, these garnets are small, even though they 

are well-formed. Field party personnel did not note any 

occurrences of gem or industrial quality garnets in the map 

area . 

SRAPHITE

Two minor occurrences of graphite (li to 2% of the rock) 

have been identified within the map area, as described below. 

In both cases, the graphite occurs as l to 3 mm sized flakes 

in coarse-grained (3 to 5 mm) calcite marbles, with few other 

impurities. In both instances, the graphite occurrence is
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found associated with major lineaments or identified faults, 

and may be of a continuous nature. Since they are located 

within a few hundred metres of existing roads further 

investigation is warranted, as they may be continuous over 

long strike lengths. The graphite should be easily separated 

from the marble host.

Graphite has also been reported to be present along the 

CN railway line (now abandoned) a few miles south of Kinmount 

Station in Somerville Township (Adams, 1894, p. 8; Martin, 

1983). Field party personnel were not able to locate this 

occurrence within the map area. It is possible that it lies 

about l km south of the map area near the eastern contact of 

the Glamorgan Gneiss Complex. 

Description of Deposits 

GRAPHITE OCCURRENCE (9, 10) 

LOT 15 AND 16, CONCESSION 13, GALWAY TOWNSHIP

Satterly (1943) reported graphite-bearing marble float 

just east of the county road on the boundary line between lots 

15 and 16, north of the creek on Lot 16, Concession 13, Galway 

Township. The host rock was a crystalline limestone. The 

graphite was finely disseminated, and Satterly (1943) 

suggested that it was unlikely that graphite was present below 

the drift at this site.

Field party personnel located graphite-bearing marbles in 

outcrop on, and east and west of, the township road on the 

south side of the creek on Lots 15 and 16, Concession 13, 

Galway Township. This locality may have been the source of
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the float found by Satterly. The graphite occurs as l to 3 mm 

flakes in coarse-grained crystalline marbles, and may be 

related to a major fault that runs through the creek valley. 

The fault juxtaposes marble on the north, and pink-weathering, 

monzonite of the syenite suite on the south, on the east side 

of the road; and juxtaposes marble against marble on the west 

side of the road. A grab sample assayed \l to 2% free carbon l 

(not associated with carbonate), as well as 135 ppm lead and 

265 ppm zinc. These metals may be associated with the j

graphite (see Springer, 1982). The property warrants further
i

exploration because it may extend east and west along the

trace of the fault, it is located on a township road, and

because the grain size of the graphite and the host marble are

well suited for extraction of the graphite. This is a newly

reported occurrence.

GRAPHITE OCCURRENCE (32)

LOT 17, CONCESSION l, SNOWDON TOWNSHIP

Graphite occurs as disseminated flakes accounting for Ifc 

to 3% of the host rock in a crystalline marble.that outcrops 

along a creek valley. That valley probably marks the trace of 

a fault through this area. The locality is about 100 m west 

of a private road that leads north from the Snowdon-Gal way - 

Township boundary road on Lot 17, Concession l, Snowdon Town 

ship. The occurrence is about 500 m due south of Highway 

503. The marble is relatively pure, apart from the graphite. 

The occurrence probably extends east and west along the fault 

trace. This is a newly reported occurrence; further 

investigation is warranted.
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NARBLE

Marbles of the Grenville Supergroup are abundant through 

out the southeastern half of the map area, and may be 

potentially useful as building and crushed stone, and as 

refractory material for industry (see Springer, 1983). As 

noted by Springer (1983), relatively pure, dolomite marbles 

have the greatest potential as an industrial mineral. The 

distribution of dolomite marbles in the Howland area is shown 

on Figures 17 and 12. Several small quarries for marble 

operated in the area near the turn of the century. These 

previously described occurrences are described below. No 

systematic effort has been made to evaluate the industrial 

mineral potential of marbles within the map area, so these 

descriptions may not truly reflect the potential of the area.

Marble is also abundant in the Denna Lake Structural 

Complex. Pink calcite in relatively pure form is present as a 

matrix to marble tectonic breccias in the area. In addition', 

large tracts (blocks?) of dolomitic marbles are present in the 

Denna Lake Structural Complex, for instance, at Buller Lake 

500 m west of the map area, and on the west side of a township 

road that leads northwest from Davis Lake in Lutterworth 

Township to Miner's Bay. Thus, the Denna Lake Structural 

Complex may also be a source of a variety of marble types.

In addition to the samples analyzed by Goudge (1938) that 

are reported in Table 13, samples of marbles collected by 

field party personnel are also included. These samples are
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not pure in many instances, since they were commonly collected 

in order to assay for sulphide mineralization. Nevertheless, 

they do give an indication of the calcite and dolomite content 

of some impure marbles within the map area. Pure varieties of 

all the marbles reported in Table 13 do occur in outcrop 

within the Howland area. 

Description of Deposits 

FURNACE FALLS OCCURRENCE (8) 

LOT 17, CONCESSION l, SNOWDON TOWNSHIP

Goudge (1938) analyzed two samples of limestone from Lot 

17, Concession l, Snowdon Township near the railway crossing 

at Furnace Falls (Analysis l and 2, Table 13). No evidence of 

quarrying could be found by field party personnel. The 

dolomite is very coarse-grained, and relatively pure, and 

structurally underlies bluish-weathering, pyrite-bearing 

marbles that crop out at Furnace Falls, and along Highway 503 

northwest of Furnance Falls (Property 34). 

IRONDALE CROSSING OCCURRENCE 

LOT 29, CONCESSION 5, SNOWDON TOWNSHIP

Goudge (1938) also reported interbedded coarse-grained 

impure greyish-white calcite and dolomite marbles in the 

vicinity of Irondale Station. This locality was apparently 

quarried for lime. Field party personnel were unable to 

locate a quarry or an outcrop at this locality, hence it is 

not shown on the map in the back pocket. Marble does outcrop 

on the north part of Lot 29, and this may be the area to which 

Goudge (1938) referred. An analysis reported by Goudge (1938)
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is given in Table 13 (Analysis 3). Goudge (1938) also 

reported marble from Lot 32, Concession 5, just outside the 

map area. ^ 

QUARTZ AND FELDSPAR

Syenite pegmatites in the area contain good quality 

quartz and potassium feldspar, although no attempt has been 

made to exploit these resources. Pegmatite swarms in the 

Mount Irwin area, and the northeast Glamorgan Gneiss Complex 

(Figure 4) are areas best suited for development of this 

resource. Pegmatites are also abundant in the Denna Lake 

Structural Complex, but are commonly deformed. This may make 

extraction easier, but may reduce quality. 

SAND AND GRAVEL

Good quality sand and gravel deposits occur along the 

Burnt and Irondale River systems, and are gl acio-f.l uvi al in 

origin. A few local quarries are present in these deposits, 

as shown in Figure 12. In several cases, potential metallic 

mineral deposits are also overlain by, or occur adjacent to 

good quality sand and gravel deposits, and the sand and gravel 

could be sold as a byproduct of a mining operation. At 

present, sand and gravel deposits in the Howland area are an 

under-cut ilized resource. 

SCAPOLITE

Cream white scapolite is present as an accessory mineral 

in the Paxton Iron Mine (Adams and Barlow, 1910; Rose, 1958). 

Sabina (1964) has recommended this locality as a mineral 

collecting site. Scapolite is abundant in the marginal phase
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of gabbroic bodies in the Salerno Lake area. Scapolite also 

occurs sporadically throughout the Denna Lake Structural 

Compl ex. 

TREMOLITE

Tremolite is a useful industrial mineral, especially if 

occurring with talc. Tremolite is used in the plastics 

industry, and as an asbestos substitute. Sizable tremolite 

occurrences are present in the area, and are associated with 

the dolomite marbles northwest and west of Salerno Lake, and 

in the Denna Lake Structural Complex. The largest deposits 

are on Lots 20, 21 and 22, Concession 3, Snowdon Township, 

which extend onto Lots 22 and 23, Concession 4, Snowdon 

Township. The tremolite occurs as coarse-grained aggregates 

with 2 to 5 mm thick layers of coarse-grained quartz. Minor 

diopside is present, few other impurities are present in the 

marbles. Although quartz is a contaminant, its coarse grain 

size and presence as layers rather than as disseminated grains 

make removal of the quartz from the tremolite relatively 

easy. The tremolitic marbles on Lots 20 to 22, Concession 3 

are found in association with possible algal-mat structures in 

the marbles (p. 59), and this may be a useful field indicator 

in the area for dolomitic marbles. Also, the deposits on Lots 

20 to 22 are located on the south shore of Bow Lake, and are 

within 500 m of Highway 503.

Tremolite also occurs in the Denna Lake Structural 

Complex, both on Lots 11 and 12, Concession 5, Lutterworth 

Township on the west side of a township road, and on the south
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shore of Buller Lake. The Buller Lake tremolite deposits are 

located on Lots 16 and 17, Concession 5, Lutterworth Township, 

and are mineralogically similar to the Bow Lake deposits. 

Quartz is present as bands, and few impurities are present. 

Probable algal-mat structures are also present at Buller Lake. 

Buller Lake is located 500 m west of the west boundary of the 

Howland area.

Both occurrences are of interest to mineral collectors as 

well as possible commercial users. 

Suggestions for Future Exploration

The present study of the Howland area has shown that 

known mineralization can be related to stratigraphy and 

specific plutonic rock suites in the area. In addition, 

several new occurrences of metallic and non-metallic 

mineralization were located in the area by field party 

personnel. Major conclusions with regard to the mineral 

potential of the area are presented below, and summarized in 

Figure 17. 

METALLIC MINERALS

The occurrence of magnetite skarn deposits and sulphide 

mineralization in the form of base metals and elements such as 

cobalt in association with the mafic intrusive plutons was not 

previously recognized, and narrows the potential search area 

for this type of mineralization. In addition, magnetite seems 

to be associated with the gabbro intrusions, where sulphide 

mineralization more commonly occurs in association with 

diorite plutons. Areas favouring this type of mineralization
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are shown in Figure 17.

The occurrence of rare-earth mineralization in 

association with the magnetite skarn deposits (such as the 

Victoria Mine) was not previously known. Although only 

present in ores from the Victoria Mine, this association may 

occur elsewhere in the Grenville Province.

Sulphide mineralization, namely copper and zinc have been 

noted in three areas within the Glamorgan Gneiss Complex in 

rusty-weathering gneiss, mainly of the Kinmount and Kendrick 

Creek Lithodemes. The sulphide mineral potential of the 

Glamorgan Gneiss is not known, however no systematic survey 

has been made over the Glamorgan Gneiss Complex.

Dolomite marbles in the area host zinc mineralization, 

both in the subeconomic Sulpetro Deposit (Property 37) and 

disseminated throughout marbles near the Bow Lake area 

(Property 36). Dolomite marbles in the area form a specific 

stratigraphic horizon in which further exploration can be 

concentrated (Figure 17). Arsenic may also be a useful tracer 

element for zinc mineralization in the area, and should be 

further evaluated in this regard.

Molybdenum mineralization is common in the Denna Lake 

Structural Complex (Figure 1), and may, at least in part, be 

related to the tectonic development of this zone. 

RADIOACTIVE MINERALIZATION

Radioactive mineralization occurs in several areas in the 

map area. Airborne gamma-ray spectrometric anomalies are a 

good indicator of this type of mineralization, at least east
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collector. The pegmatite dikes locally contain molybdenite, 

magnetite, biotite, muscovite, diopside, zircon, allanite and 

tourmali ne.

Some of the metasediments, both siliceous and carbonate, 

contain good crystals of hornblende, diopside, tourmaline, 

garnet and mica. Tremolite is well-developed in dolomite 

marble in the Salerno-Bow Lake area. Many large crystals are 

present in the Denna Lake Structural Complex of a variety of 

minerals, reflecting the heterogeneous nature of the 

host-rocks in the area, and the increasing metamorphic grade 

to the northwest.

Magnetite, garnet, scapolite and diopside are present 

from the old iron mines in the area, and Sabina (1964) has 

included the Paxton Mine in her list of mineral collecting 

localities in the region. 

Land Use Considerations

Solution and karst features were observed by field party 

personnel in several areas underlain by marbles in the map 

area, most notably in the Mount Irwin-Crystal Lake area. A 

small sinkhole about 1m X 2m X 2m deep developed in marble on 

Lot 19, Concession 12, Galway Township in the summer of 1983 

about 150 m from a cottage. Farms and other cottages in the 

area may be affected by similar sinkholes and other solution 

effects in future, particularly as cottage development 

increases in the area. These features should be accounted for 

prior to construction in the area. Future problems can also 

be expected in the Denna Lake Structural Complex.
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of the Denna Lake Structural Complex. The area west and 

northwest of Mount Irwin is the only area which has not been 

examined in detail, and is associated with a large gamma-ray 

spectrometric anomaly (Figure 17). In the east part of the 

area, uranium is present in syenite pegmatite dikes.

The Denna Lake Structural Complex also hosts radioactive 

mineralization, both in pegmatite dikes, and in marbles in the 

area.

NON-METALLIC MINERALS

Many of the rocks of the area are potential sources of 

building and ornamental stone, in particular the homogeneous 

portions of the Union Lake Granodiorite, diorite along Highway 

503 south of Furnance Falls, and the Kinmount and Kendrick 

Creek Lithodemes of the Glamorgan Gneiss Complex.

In addition, marbles in the area are another source of 

building and crushed stone, and refractory material for 

industry. All units for these purposes occur on, or near 

major roads, and are within two hours road transport from 

major urban centres in the area.

Tremolite in the area may also be a valuable non-metallic 

mineral resource, particularly the Bow Lake Occurrence. Sand 

and gravel in the area may be exploited in future. Other 

non-metallic minerals in the area are of minor economic 

potent i al . 

Rocks and Minerals for the Collector

Like much of the Grenville Province, the map area hosts a 

variety of rocks and minerals of interest to the mineral
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Arsenic in marbles in the map area may be a potential 

drinking water hazard in the area, and should be analyzed in 

the testing of new water supply sources. Most lakes and wells 

in the area are underlain by marble, and given the random 

distribution of arsenic-bearing marbles in the area, many 

supplies could be contaminated.

Most lakes and streams in the area are underlain by, or 

drain over marble, hence they are buffered against the effects 

of acid-rain. As such, this area is well-suited for 

recreational activities now and in future.

The probable nappe-emplacement of the Glamorgan Gneiss 

Complex indicates that this granitoid unit may be thin (only a 

few hundred metres thick), and entirely unsuited for any 

waste-disposal purposes.
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Table 1; Table of Lithologic Units for the Howland Area 

CENOZOIC

QUATERNARY 

RECENT

Organic swamp and alluvial deposits 

PLEISTOCENE

Outwash deosits, sand, silt, clay, and till

Unconformity 

PALEOZOIC

MIDDLE ORDOVICIAN

GULL RIVER FORMATION

Limestone 

SHADOW LAKE FORMATION

Calcareous arkose, red and green shales

Unconformi ty 

PRECAMBRIAN

MIDDLE TO LATE PROTEROZOIC

LATE- TO POST-TECTONIC MAFIC INTRUSIVE ROCKS 

Mafic dikes

Intrusive Contact 

LATE- TO POST-TECTONIC FELSIC INTRUSIVE ROCKS

Syenite and syenogranite pegmatite dikes and sills

Intrusive Contact

DENNA LAKE STRUCTURAL COMPLEX (METAMORPHOSED TECTONIC 

BRECCIA)

Fist to house-sized round to sub-round blocks of 

amphibolite, gabbro, diorite, granodiorite,
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syenogranite, cataclastic syenogranite and syenite 

pegmatite, migmatite, paragneiss, meta-arkose, 

metawacke, quartzite, dolomite and calcite marble 

in a medium-grained calcite matrix

Fault Contact 

MIDDLE PROTEROZOIC

METAMORPHOSED FELSIC TO INTERMEDIATE PLUTONIC ROCKS 

GRANODIORITE INTRUSIVE SUITE

diorite, granodiorite, monzogranite 

UNION LAKE GRANODIORITE

granodiorite, monzogranite 

CRYSTAL LAKE PLUTON

diorite, granodiorite, monzogranite; 

heterogeneous with metasedimentary 

xenoliths near the margin

Intrusive Contact 

METAMORPHOSED ALKALINE ROCKS 

SYENITE SUITE ROCKS

GOODERHAM SYENITE BELT

monzodiorite, monzonite, syenite, ± 

nepheline; several small plutonic bodies 

TORY HILL SYENITE BELT

monzodiorite, monzonite, syenite ^ 

nepheline, fine-grained, possibly 

extrusive

Intrusive Contact 

METAMORPHOSED MAFIC PLUTONIC ROCKS
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metagabbro, metadiorite

Intrusive Contact

METAVOLCANIC AND METASEDIMENTARY ROCKS (GRENVILLE 

SUPERGROUP)

METASEDIMENTARY ROCKS

CARBONATE METASEDIMENTARY ROCKS

calcite and dolomite marbles, minor 

calc-silicate and siliceous clastic 

metasedimentary rocks 

INTERLAYERED CARBONATE AND SILICEOUS 

METASEDIMENTARY ROCKS

calcite and dolomite marbles, metawacke, 

meta-arenite, interlayered on centimetre 

to decimetre scale 

SILICEOUS CLASTIC METASEDIMENTARY ROCKS

quartzite, metaconglomerate, meta-arenite , 

metawacke rusty-weathering schist 

METAVOLCANIC ROCKS

mafic to intermediate metatuff, reworked 

metatuff, and clastic metasedimentary 

rocks derived from a volcanic source 

region

Fault Contact?

GNEISSIC ROCKS (GLAMORGAN GNEISS COMPLEX) 

POTASSIC SUITE

CREGO LAKE LITHODEME

monzogranite and syenogranite gneiss



-144-

Intrusive Contact? 

SODIC SUITE

HOWLAND, DAVIS LAKE AND PAXTON LITHODEMES 

heterogeneous tonalite, granodiorite and 

monzogranite gneiss, with rafts of 

amphibolite and mafic gneiss, generally 

marginal to the Complex, also highly 

strained gneiss

KENDRICK CREEK LITHODEME

tonalite to granodiorite gneiss, 

homogeneous

KINMOUNT LITHODEME

tonalite gneiss with syenite layers 

containing potassium feldspar augen
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Table 3: Chemical analyses of Glamorgan Gneiss Complex rocks.

KINMOUNT LITHODEME

1

Si0 2 65.1
Ti02 0.88
A12 0 3 14.80
Fe2 03 5.59
FeO
MnO 0.11
MgO 1.96
CaO 3.69
Na2 0 4.02
K 2 0 2.78
P 2 0 5 0.21
H2 0 0.5
C0 2 0.14
Total 99.6

Norms

Quartz 20.8
Orthoclasel6 . 6
Albite 34.4
Anorthite 14.3
Diopside 2.6
Hyperthene 5.9
Magnetite 3.5
Ilmenite 1.7
Calcite 0
Corundum 0
Apatite 0.5
Nepheline 0

2

62.1
0.80

15.1
6.11

0.10
3.19
5.11
3.74
2.42
0.14
0.5
0.13

99.3

16.1
14.5
32.1
17.5
5.8

86.
3.4
1.5
0
0
0.3
0

3

60.7
0.87

15.5
7.31

0.15
2.89
5.62
4.13
1.47
0.16
0.2
0.14

99.0

14.8
8.8

35.5
19.7
6.2
9.3
3.5
1.7
0
0
0.4
0

KENDRICK CREEK 
LITHODEME

4

69.5
0.57

14.10
4.07

0.08
1.50
3.14
3.54
2.96
0.08
0.3
0.08

99.8

28.8
17.6
30.1
13.9
1.4
3.9
3.0
1.1
0
0
0
0

CREGO LAKE 
LITHODEME

5

77.1
0.21

12.0
2.16

0.03
0.21
0.84
3.75
3.57
0.02
0.1
0.11

100.0

39.6
21.1
31.8
4.2
0
0.5
0.8
0.4
0
0.4
0
0

1 83-RME-0003; 2 83-RME-0336; 3 83-RME-0388; 4 83-RME-521; 5 83-RME-0522
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Table 4: Chemical anaylses of the Glamorgan Gneiss Complex, from Table 2, 
and 3, Armstrong and Gittins (1968), **from Chesworth (1970), and

Chesworth (1969). The latter includes migmatites and pink gneisses.

Si02
Ti02
A1263
Fe203
FeO
MnO
MgO
CaO
Na20
K20
H20*

H20-
C02
Total

Al

74.9
0.16

14.2
0.57
0.42
0.00
0.26
1.02
3.93
4.43
0.02
0.18
0.06
0.02

100.2

All

77.9
0.15

12.7
1.1
0.52
0.00
0.22
0.43
3.09
4.31
0.00
0.22
-
0.00

100.6

DI 3

76.9
0.14

12.8
1.0
0.65
0.00
0.18
0.36
3.56
4.38
0.00
0.19
0.19
0.03

100.2

5O LAKE LITHODEME - 

E13 G13

79
0

11
0
0
0
0
0
2
4
0
0
0
0

100

.4

.22

.1

.86

.68

.02

.36

.33

.79

.36

.03

.14

.14

.01

.3

78
0

12
0
0
0
0
0
3
4
0
0
0
0

100

.5

.13

.4

.52

.46

.01

.20

.32

.20

.57

.00

.13

.13

.02

.5

HI 3

75
0

14
0
0
0
0
0
3
5
0
0
0
0

100

.0

.11

.5

.77

.37

.00

.26

.72

.48

.08

.01

.21

.21

.00

.5

J13

76.3
0.06

16.2
0.04
0.42
0.00
0.20
0.82
4.43
4.57
0.00
0.17
0.17
0.00

100.5

j

H7

71.5
0.33

14.8
0.67
1.44
0.04
1.21
1.52
3.66
4.41
0.05
0.37
0.08
0.01

100.1

Norms

r.

Quartz
Ortho 
clase

Albite
Anortho-
rite

Diopside
Hyper 
sthene

Magnetite
Ilmenite
Calcite
Corundum
Apatite

Modes
Micro 
cline

Perthite
Plagio 
clase

Quartz
Biotite
Muscovite
Access.
Plag.

32.2

26.5
33.2

5.1
-

1.0
0.8
-
-
1.0
 

23.3
-

36.9
35.8
2.8
0.2
1.0

An12

42.2

25.5
26.1

2.1
-

0.6
1.6
~
-
2.2
 

16.0
15.1

32.5
34.5
1.0
-
0.9

An10

38.3

25.9
30.1

1.6
-

0.8
1.5
-
0.1
1.6
 

16.2
15.8

24.1
38.9
-
-
1.3

Ang

45.2

25.8
23.6

1.6
-

1.1
1.2
0.4
-
1.2
 

15.0
17.3

19.1
45.8
0.4
-
2.4

An6

41.2

1.6
27.0

27.0
-

0.9
0.8
-
-
1.6
 

15.7
16.1

20.6
40.2
0.4
1.7
1.3

An10

33.4

30.0
29.4

3.0
-

0.7
1.1
-
-
2.0
 

25.7
2.1

26.2
37.9
4.7
1.9
1.5

An10

28.0

27.0
37.4

4.1
-

1.3
-
-
-
2.5
 

24.2
2.0

36.0
28.1
5.9
2.0
1.8

An14

27.6

26.1
30.9

7.5
-

4.6
1.0
0.6
-
-
 

23.7
-

43.8
29.1
1.1
1.3
0.9

An14
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h

Si02
Ti02
A120 3
F*203
FaO
MnO
MgO
CaO
Na20
K20
P 20 5
H20*
H 20-
c6 2
Total

Norms

Quartz
Ortho 
clase

Albite
Anor-
thoite

Diop 
side

Hyper 
sthene

Magnetite
Ilmenite
Calcite
Corundum
Apatite

C7*

69.9
0.56
14.5
1.81
1.84
0.05
1.01
2.61
4.76
1.59
0.14
0.35
0.07
0.05
99.2

28.7

9.4
40.2

12.6

-

3.6
2.6
1.1
0.1
0.3
-

DI*

69.71
0.67
14.08
2.33
1.92
0.11
0.87
2.37
4.45
2.28
0.21
Q. 36
0.11
0.04

99.51

28.8

13.3
37.7

10.8

-

3.0
3.5
1.2
-
0.3
0.5

tTf VTTMS'

F2*

70.6
0.46
14.0
1.86
1.78
0.05
0.72
1.80
4.47
2.45
0.14
0.39
0.03
0.02
98.8

29.8

14.5
37.8

8.9

 

2.9
2.7
0.9
-
0.7
-

CCK CREEK 

H4*

72.0
0.44
14.2
1.59
1.57
0.03
0.81
1.86
4.25
3.06
0.12
0.36
0.05
0.00

100.3

30.0

18.1
35.9

9.2

 

2.9
2.3
0.8
-
0.5
-

LITHODEM1 

K2*

69.8
0.51
13.8
1.32
2.33
0.07
1.80
3.3
4.00
2.11
0.13
0.45
0.03
0.03

99.7

28.2

12.5
33.8

13.4

2.4

5.8
1.9
1.0
-
-
-

Gil*

66.86
0.70
15.09
1.97
2.69
0.08
1.72
3.92
4.43
1.36
0.16
0.69
0.18
0.16

100.01

E12**

64.8
0.95
10.1
2.30
3.03
0.07
1.75
3.40
4.92
1.74
0.29
0.64
0.06
0.22

100.3

* * 
n*22 
22 

average

72.2
0.40
14.0
1.6
1.5
0.1
0.7
1.8
4.8
2.3
-
-
 
-

98.68

Modes

Microcline 9.8 10.6 11.9 14.8 7.7 
Plagio 

clase 45.9 51.1 48.2 44.4 48.3 
Quartz 35.1 30.2 32.1 32.3 23.6 
Biotite 6.2 6.7 6.8 7.4 12.6 
Hornblende 1.5 - - 6.7 
Accessoriesl.5 1.4 1.0 1.1 1.1 
Plagioclase 
Composition

An25 Anl9 AnlS An21 An28
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Table 5: Chemical analyses of Grenville Supergroup rocks from 
the Howland area.

METAVOLCANIC

Si0 2

Ti02

A1 2 0 3

Fe2 0 3

MnO

MgO

CaO

Na2 0

K 2 0

P 2 0 5

H 2 0

CO?

Total

1

59.4

0.85

14.9

5.11

0.07

2.32

2.32

0.99

4.97

0.16

3.2

3.49

98.9

2

60.9

0.80

12.3

5.85

0.11

6.24

6.24

0.27

3.31

0.14

1.3

1.65

98.8

ROCKS

3

59

0

13

7

0

5

5

0

3

0

1

1

98

.2

.82

.5

.32

.13

.50

.50

.65

.09

.14

.6

.89

.5

4

45.3

1.22

12.2

12.9

0.22

10.6

10.6

2.66

0.85

0.31

1.3

0.74

98.5

METASEDIMENTARY

5

59.7

1.14

15.7

7.82

0.14

1.79

1.79

4.72

3.39

0.41

0.5

0.19

99.1

6

94

0

3

1

0

0

0

0

0

0

0

0

100

.4

.24

.29

.02

.01

.14

.14

.09

.69

.03

.3

.08

.3

ROCKS

7

62.8

0.90

15.7

5.88

0.03

1.88

1.88

0.52

9.20

0.13

0-.9

0.22

98.8

MARBLES

8

67.1

1.08

13.1

5.42

0.02

1.16

1.16

0.22

8.18

0.19

0.6

0.46

98.4

9

1.67

0.00

0.52

0.33

0.02

1.29

1.29

0.37

0.12

0.01

41.1

46.0

98.1

1 83-RME-486A; Tuff; 2 83-RME-524, tuff; 3 83-RME-322, tuff; 4 83-RME-183, 

amphibolite; 5 83-RME-529, hb-bi gneiss; 6 83-RME-363, quartz arenite; 

7 83-RME-526, wacke; 8 83-RME-317, siltstone; 9 83-RME-528, calcite 

marble;
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Table 6; Analyses of plutonic rock* from the Howland map area.

Si0 2
Ti02
F*i 2o 3
FeO
HnO
MgO
CaO
Na^O
K26
p
H20*
H20-
L.O.I.
C0 2
Total

Norms

Quartz
Ortho 
clase

Albite
Anor 
thite

Diop 
side

Hyper 
sthene

Magne 
tite
Ilme 
nite

Olivine
Apatite
Nephe 
line

1

48.7
1.55

16.5
11.9
-
0.12
5.24
9.48
3.82
0.49
0.07
-
-
0.4
0.16

98.07

0

3.0
33.3

27.2

10.6

1.6

4.6

3.0
9.8
0

0

2

47.7
2.34
17.42
2.97
8.58
0.16
4.'73
9.60
3.69
0.85
0.65
1.14
-
 
0.13

99.92

0

5.0
31.2

28.5

11.6

1.3

4.3

4.5
0
1.6

0

3A

51.3
1.36

16.9
3.33
6.04
0.12
5.05
8.86
1. 18
1.11
0.29
0.36
0.09
1.67
0.35

99.5

3B

53.6
1.19

15.5
2.65
5.16
0.09
5.00
8.17
4.55
1.10
0.33
0.55
0.06
1.57
0.48

98.5

3C

56.1
0.99
16.9
2.15
4.87
0.08
3.56
7.05
4.66
1.25
0.26
0.55
0.06
1.64
0.65

99.2

4

50.8
2.42
16.0
5.50
4.60
0.14
3.50
7.39
4.44
2.34
1.19
0.54
0.21
-
0.46

99.5

5

54.5
0.19
17.3
10.1
-
0.14
0.18
3.78
5.18
5.84
0.05
-
-
0.9
2.14

98.2

0

35.8
27.9

7.0

11.0

0

2.5

0.4
5.8
0

9.5

6

52.3
0.15
19.5
9.64
-
0.22
0.16
4.19
8.62
1.43
0.06
-
-
2.0
2.14

98.3

0

8.8
44.4

10.8

9.8

0

2.5

0.3
5.9
0

17.3

7

56.5
0.80
16.6
6.51
-
0.11
0.79
5.42
4.71
5.53
0.14
-
-
1.5
2.22

98.6

0

33.8
41.2

8.1

12.1

9.1

3.4

1.6
7.1
0.3

0

8

64.2
0.59
15.6
1.95
-
0.06
1.95
3.50
4.88
2.88
0.18
-
-
0.3
0.11

98.3

15.8

17.4
42.2

12.4

3.3

4.1

3.1

1.1
0
0.4

0

9

65.2
0.61
16.1
4.59
-
0.05
1.07
2.39
6.21
2.20
0.10
-
-
0.4
0.54

98.9

14.0

13.2
53.5

9.7

1.9

3.2

3.1

1.2
0
0

0

10

59.5
1.05

15.9
3.41
4.58
0.13
3.07
6.48
3.69
1.42
0.12
0.33
0.08
1.21
0.15

99.9

1 gabbro, Pluton H, 83-RME-103
^Glamorgan gabbro, analysis 5, Table 6, Armstrong and Gittins (1968)
3diorite, Pluton F. 83-RME-12
^diorite. Bark Lake, analysis F4, Armstrong and Gittins (1968), Chesworth (1966)
3monzodiorite, 83-RME-525
^monzodiorite, 83-RME-165
'syenite, 83-RME-324
^granodiorite, 83-RME-51
^granodiorite, 83-RME-489
10gabbro, Pluton J, 83-RME-341
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Table 7: Comparison of chrono-, bio-, and litho-stratigraphic tenns in 
the Basal and Simcoe Group rocks of Middle Ordovician age, 
Ontario. After Liberty, 1969, p. 10.

CHRONOSTRATIGRAPHIC 
TERMS

TRENTONIAN

BLACKRIVERIAN

BIOSTRATIGRAPHIC 
TERMS

COBOURG

SHERMAN FALL

HULL-KIRKFIELD

ROCKLAND

LERAY

LOWVILLE

PAMELIA

UNDERLYING ROCKS

LITHOSTRATIGRAPHIC 
TERMS

S 
I 
M 
C 
0 
E

G 
R 
0 
U 
P

BASAL 
GROUP

LINDSAY

VERULAM

BOBCAYGEON

GULL RIVER

SHADOW LAKE

UPPER CAMBRIAN
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Table 8: Composite section in the vicinity of Dongola (southwest 
portion of the Howland area), Somerville Township, 
Victoria County. After Liberty (1969, p. 127-128). 
Section based on (1) Dongola west road-cut (Highway 
503, 500 m west of Dongola corner); (2) Dongola flat 
section (500 m east of Dongola corner, and 300 m south 
of Highway 503; (3) Dongola east road cut (Highway 503, 
1500 ra east of Dongola corner); and (4) a section in 
Lot 15, Concession 11, Somerville Township.

TOP OF SECTION 

BOBCAYGEON FORMATION, LOWER MEMBER

3 ra limestone, grey, fine-grained, argillaceous; weathers 
light steel blue and grey, and into thin rubbly beds 
and also massive beds; fossiliferous; Dongola flat 
section only.

GULL RIVER FORMATION, UPPER MEMBER

3.7 ra limestone, grey, brownish grey, sublithographic and 
lithographic; weathers grey and into massive beds; 
fossiliferous, Dongola Flat section only.

GULL RIVER FORMATION, MIDDLE MEMBER

3.7 ra limestone, brownish grey and cream, lithographic, with 
'eyes' of crystalline calcite; weathers grey and into 
massive beds.

4.4 ra limestone, grey, lithographic, thinly laminated with 
thin, green argillaceous partings

1.8m concealed

GULL RIVER FORMATION, LOWER MEMBER

6.7 m limestone, grey, fine-grained to sublithographic to
lithographic; weathers brown and grey and into fairly 
massive beds; lowermost 4 m is predominantly 
lithographic limestone (A2~A3-A4 interval).

0.30 m shale, grey

7.3 m limestone and magnesian limestone, grey, greyish green, 
and green and pink mottling, fine-grained; weathers to 
show the gren and pink mottling; quartz sand grains 
enclosed

SHADOW LAKE FORMATION 

3 m shale, red and some green

BASE OF SECTION

Note: presence of the MH and MX clay seams ('bentonite') was not 
noted owing to the nature of the exposures.
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Table 9: Comparison of geochronologic data from the Hastings Basin with 
the relative timing of events in the Howland area.

HASTINGS BASIN AGE (in Ma) HOWLAND AREA

Late to Post-Tectonic

Late-Tectonic Intrusions 

Metamorphism

Syn-Tectonic Intrusions

Older Plutons
'Biotite-diorite 1 suite

Blue Mountain syenite

Tallan Lake Sill 
gabbro-diorite suite

1030 ± 20 (Z) 1

1065+13 (R) 5

1100 (R) 2 
peak

1104 -f 25 (Z) 1

1226 * 25 
1240 ± 50 (R) 3

1258 * 41 (R) 4

1259 -h 61 (R) 2

Late to Post-Tectonic 
Pegmatites

not represented 

Metmorphism

Union Lake 
Granodiorite

not represented

Syenite Suite Plutons 

Mafic Intrusions

Grenville Supergroup 
Tudor metavolcanics

Algonquin Gneissic 
Rocks - 'basement 1

1286 * 15 (Z)i 
1250 T 90 (R) 3

± 1400 ?

reworked 
metavolcanics

Glamorgan Gneiss 
Complex

all ages are calculated or recalculated using decay constants
recommended by the IUGS (Steiger and Jager, 1977).
Z - uranium-lead zircon method
R - rubdium-strontium whole-rock method
lSilver and Lumbers, 1966
2Heaman et al., 1983
3 Bell and Blekinsop, 1980
4Krogh and Hurley, 1968
^Heaman et al., 1982; Loon Lake Pluton
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Table 10: Proper-ties and occurrences located in the Howland area.
*newly reported occurrence, trench or pit located by field 
party personnel. Reference numbers correspond to numbers 
on Map 2vn (back pocket). Commodity listed in brackets is

_________of minor or secondary occurrence.^^   - -^  ^  - 

Reference 
Number

Name Commodity

PAST PRODUCERS

1
2
3

OCCURRENCES

4
5
6
7
8
9*
10
11*
12*
13
14*

15*
16
17*
18
19
20
21
22

23* 
24*
25
26
27 
28* 
29* 
30*

31*

32* 
33* 
34* 
35

36* 

37

38*
39
40 
41* 
42* 
43*
44
45
46

Howland Mine 
Paxton Mine 
Victoria Mine

Belra Explorations
Blott, W. (North Shore Pegmatite)
Derma Lake
Di Renzo, A.
Furnace Falls
Galway, Lot 15, Cone. 13
Galway, Lot 16, Cone. 13
Galway, Lot 5, 6, Cone. 14
Galway, Lot 6, Cone. 14
Galway, Lot 16, Cone. 14
Galway, Lot 23, 24, Cone. 14

Galway, Lot 15, Cone. 15 
Galway, Lot 16N, Cone. 15 
Galway, Lot 8, 9, Cone. 17 
Galway, Lot 12, Cone. 17 
Giles, C. 
Hopkins, A.Y. 
Hopkins Mine 
Hughes

Lutterworth, Lot 9, Cone. A 
Lutterworth, Lot 10, Cone. 3 
McCluney, J. 
Miro Mines Limited 
Simmons (5th Group) 
Snowdon, Lot 22, Cone. A 
Snowdon, Lot 13, Cone, l 
Snowdon, Lot 14, Cone, l

Snowdon, Lot 15, Cone, l

Snowdon, Lot 17, Cone, l
Snowdon, Lot 17, Cone, l
Snowdon, Lot 19, Cone. 2
Snowdon, Lot 19, Cone. 2

Snowdon, Lot 21, Cone. 2

Sulpetro, Snowdon, Lot 32,
Cone. 2
Snowdon, Lot 23, 24, Cone. 4
Snowdon, Lot 25, Cone. 4
Snowdon, Lot 27, Cone. 4
Snowdon, Lot 17, Cone. 5
Snowdon, Lot 19, Cone. 5
Snowdon, Lot 18, Cone. 6
Tait, J.
Tett
Valenti

Fe 
Fe 
Fe, REE*, (gt)

Mo, (U)

Mo
U
mb
gf, (Zn, Pb)
gf
po, py, (Cu, Ni)
po, py
Co, Ni, (V,Cu)
mt, Zn, Pb, Sr,
V, Cr, Ba
po, py, (As)
py* po
mt, (ne?)
py* po
U, Th
MO
Pt), py, po
py, po, Fe-rich
gossan
U, mt
MO
Au
U, Th, mt
Cu
Zn, Cu
PO, py
po, py, zn, Pb,
Sr
po, py, cp, Co,
Cu, (Zn, V)
gf, mt, mb
mt
py
Fe-rich gossan 
zone, trace Ag,A
po, py, Co, Cu, 
Zn, (Ni, Pb)

Zn
po, cp
Fe
Fe
Mo, U, mt
U, mt
U, mt
U
U
U, Th
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Table 11: Arsenic in marbles, Howland area. Only arsenic bearing samples 
are reported. Analyses by GLOGS, 1983-84.

Marble Composition 

calcite marble 

calcite marble

calcitic dolomite 
marble

calcitic dolomite

calcite marble

dolomitic calcite 
marble

As(in ppm) 

470 

450

200   

100

200

1400

Location

Lot 20, Cone. 12, Galway
Twp.
Lot 15, Cone. 15, Galway
Twp., Property 15

Lots 32, 33, Concession 
2, Snowdon Township 
(Property 37 and 
environs)

Lot 11, Cone. 6, 
Lutterworth Township
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Table 12: Analyses of iron ores from the Howland area.

wt %

Fe 0
FeO
Fe(metal)
MnO
A120 3
CaO
MgO
P20e
Si0 2
Ti02
S

ppm

REE
LREE
HREE

La
Ce
Nd
Sm
Eu
Gd
Yb

V
Y
Cu
Zn
Zr
B

1

58.35
24.87
60.2
0.13
0.42
1.43
2.56
0.01
11.17
0.73
0.04

n.d. 37,
n.d. 37
n.d.

n.d. 17,
n.d. 17,
n.d. 2,
n.d.
n.d.
n.d.
n.d.

n.d.
n.d.
n.d.
n.d.
n.d.
n.d.

2

25.4
17.5
31.4
0.07
n.d.
n.d.
1.46
 
n.d.
0.35
0.07

380
,270
111

400
200
560
110
22
88
0.9

n.d.
15
n.d.
n.d.
n.d.

<5

3

24.7
15.4
29.2
0.11
n.d.
n.d.
8.31
0.01
n.d.
0.24
0.03

29.9
26.4
3.5

6.8
12
6
1.6
0.5
2.0
1.0

n.d.
8
n.d.
n.d.
n.d.

<5

4

19.5
14.1
24.6
0.10
n.d.
n.d.
9.33
-
n.d.
0.19
0.02

24.8
22.2
2.6

5.1
11
5
1.1
0.5
1.2
0.9

n.d.
6
n.d.
n.d.
n.d.
5

40
19
43
0
1
9
1
-
n
0
0

33
29
4

6
12
9
1
0
2
1

100
10
 

1000
100
<5

5

.9

.2

.5

.49

.9

.2

6

11.
15.
30.
0.
4.

15.
.54 4.

.d.

.15

.10

.5

.3

.2

.5

.8

.4

.0

.8

0.
n.
0.
0.

134.
127.

6.

31
62
29
5.
0.
4.
1.

.
12
-

700
100
25

3
6
0
67
2
8
13
02
d.
13
09

3
7
6

7
7
0
9

7

44.5
2.
32
0.
1.
0.
0.
0.
n.
0.
0.

106.
105

1.

90
8
6
1
0.
1
0.

50
5

140
50
90
<5

13
.8
02
9
4
24
12
d.
33
09

8

8

3

5

8

n.d.
n.d.
36.6
0.02
1.6
0.4
0.1
0.01
n.d.
0.2
n.d.

aoo
n.d.
n. .d

n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.

50
9

180
50
90
n.d.

^Victoria Mine, Adams and Barlow, 1910, ore
^victoria Mine, 83-RME-478A, grab sample, tailings pile
3Howland Mine, 83-RME-105A, grab sample, tailings pile
^Howland Mine, 83-RME-105B, grab sample, tailings pile
^Paxton Mine, 83-RME-519B, grab sample, tailings dump, south pit
6 Paxton Mine, 83-RME-519C, grab sample, tailings dump, south pit
7 Fe-rich gossan, 83-RME-471C
8Fe-rich gossan, 83-RME-471D
n.d. not determined
  not detected
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Figure 2: General classification and nomenclature of plutonic rocks by 

mineral content (in volume J). After Streckeisen (1976).

v^r r- -- ~- I r^---f5;
\6 v f l

a~~i"~"5*~.r~-• 9--t6r---9c-- p
\ a

Q * A * P - 100, or A * P * F " 100.
la, quartzolite (silexite); Ib, quartz-rich granitoids, 2, alkali-feldspar granite: 3, granite; 4, 
granodiorite; 5, tonalite, 6*, quartz alkali-feldspar syenite; 7*, quartz syenite; S*, quartz 
monzonite; 9*, quartz monzodiorite/quartz monzogabbro; 10*, quartz diorite quartz 
gabbro/quartz anorthosite; 6, alkali-feldspar syenite; 7, syenite; 8, monzonite; 9, monzo- 
diorite'monzogabbro; 10, diorite/gabbro/anorthosite; 6', foid-bearing alkali-feldspar syen 
ite; 7', foid-bearing syenite; S', foid-bearing monzonite; 9', foid-bearing monzodiorite 
monzogabbro; 10', foid-bearing diorite/gabbro; 11, foid syenite; 12, foid monzosyenite 
fsyn. foid plagisyenite); 13, foid monzodiorite'foid monzogabbro (essexite s nepheline 
monzodiorite/monzogabbro); 14, foid diorite ; foid gabbro (theralite 3 nepheline gabbro, 
teschenite s analcime gabbro); 15, foidolites, 16, ultramafic plutonic rocks (ultramafitol- 
ites).
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Figure 4: Simplified geological map of the Howland area
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Flgure 5: Distribution of lithodemic units within the Glamorgan Gneiss 

Complex, Howland area.
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Figure 6: Stratigraphic sections for the Bow, Crystal, and Salerno 

Lake areas, Howland map area.
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Figure 7: TiOp versus Al^O- plot for metavolcanic and metasedimentary

rocks from the Howland area. Note cluster of metavolcanic rocks 

Average basalt, granite, and crust values from Taylor (1974).
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Figure 8: Lithofacies map for Grenville Supergroup metasedimentary rocks, 

southeastern half of the Howland area.
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Figure 9: Distribution of diorite, gabbro, and syenite suite rocks in

the Howland map area and adjacent areas. Howland area is located 

in the lower left-hand corner of the figure. Letters refer 

to piutons discussed in the text. Data from adjacent areas 

is from Hewitt and Satterly (1957) and Bright (1980). Location 

of low-Ti magnetite deposits in the area are also indicated. 

Dash-dot-dot line: -trend of diorite piutons; Dash-dot line: 

-trend of gabbro piutons.
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Figure 10: Distribution of rock types in a portion of the Denna Lake 

Structural Complex west of Davis Lake.

4^*30*1.................................................

78*46' 78*44' 78*43

x-i-j Davis Lake Lithodeme

DENNA LAKE STRUCTURAL COLMPLEX GLAMORGAN GNEISS COMPLEX 
'older* supracrustal migmatites BSHHIil Kendrick Creek Lithodeme 
metawacke
internally brecciated granite 
marble breccia 
dolomite marbles

J ~' . ^^ foliation
15-*— gneissosity

Lake Lithodeme. 
syenogranite gneiss

pegmatite, commonly deformed 
(dike widths exaggerated, 
may include several dikes)



-171-

Figure 11: Compilation chart for stratigraphic sections of the Shadow 

Lake and Gull River Formations, Howland area and vicinity. 

Dongola flat section is located l km south of the southwest 

corner of the map area, the Dongola west roadcut is located 

500 m west of the southwest corner of the map area on 

Highway 503. The Shadow Lake roadcut is located 6.5 km 

southwest of the southwest corner of the map area. Adapted 

from Figure 3, Liberty (1969).
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Figure 12: Cenozoic deposits, Howland area. Location of sand and gravel 
pits and potential industrial mineral deposits are also shown

9 ^\f *
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Figure 13: Structural trend map of the Howland area. Heavy dashline (north- 
northwest folds); dot-dash line (east-northeast folds); heavy 
lines (faults, dashed where inferred); toothed line (thrust fault, 
teeth on upper plate).
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Figure 14: Schematic cross-section across the Howland area showing 

interpreted relationships between the major rock units.
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Figure 15: Simplified total field aeromagnetic map of the Howland area
superimposed on a generalized geologic map of the area. Anomalies 

^ are indicated by bold letters (A to F) and are discussed in the 
text. Aeromagnetic data from GSC (1952).
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Figure 16: Simplified equivalent uranium (ell) gamma-ray spectrometric
map of the Howland area, superimposed on a simplified geologic 
map of the area. See text for discussion. Gamma-ray spectro- 
metric data from OGS (1978) and GSC (1984). z'9
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Figure 17: Mineral potential map for the Howland area
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Figure 18: Victoria magnetite deposit, Snowdon Township. Modified from 

Rose (1958).
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Figure 19: Results of a ground scintillometer survey and geological sketch 

map, North Shore pegmatite (W. Blott Property). Contour interval 

16,000 counts per second above 8,000 counts per second base 

line. Adapted from Haynes (1978).
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Photograph 1: Kinmount Lithodeme tonalite gneiss, 500 m northeast of 

, Kinmount on Highway 503. Note millimetre to centimetre 

scale pods and layers of syenite and syenogranlte 

pegmatite which parallel the gneissosity and are 

characterized by potassium feldspar augen.

Photograph 2: Rotated potassium feldspar augen In tonalite gneiss of 

the Kinmount Lithodeme.
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Photograph 3: Tonalite gneiss of the Kendrlck Creek Lithodeme, showing 
scattered mafic schlieren. Reference locality for the 
Lithodeme on Highway 121, near junction with Haliburton 
County Road 1.

Photograph 4: Sheath fold (highlighted by black band in centre of photo) 
in schlieren rich portion of the Kendrick Creek Litho 
deme, Highway 121, 3 km north of Kinmount.



Photograph 5: The Howland Lithodeme showing 1-2 m scale Interlaying of 
tonalite, quartz diorite, granodiorite, syenogranite gneiss 
and amphibolite in roughly equal proportions. This rock 
could also be termed an irregularly layered gneissic 
tectonite. Outcrop is on the west side of Highway 121, near 
the reference locality for the Lithodeme at the junction of 
Highway 121 and Upper Dutch Line Road.

Photograph 6: Monzogranite and syenogranite gneiss of the Crego Lake 
Lithodeme. Fine-scale layering is common in parts of 
this unit.
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feldspathic 
litharenite

metatuff

arenite, 
wacke

metatuff

Photograph 7: Interbedded mafic to intermediate, hornblende-chlorite- 

plagioclase schists (metatuff, reworked metatuff) and 
quartzofeldspathic schists (feldspathic litharenite, 
arenite, wackes), about l km north of Crystal Lake.

Photograph 8: Interlayered calcite (low, light colour) and dolomite 
(resistant, dark colour) beds in Grenville Supergroup 

marbles, Bow Lake area.
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Photograph 9: Quartz segregations 1n dolomite marbles south of Bow
Lake. These segregations probably represent stratiform 
stromatolites.

Photograph 10: Relatively clast-poor marble tectonic breccia, Highway 121, 
l km north of the northern boundary of the map area.
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Photograph 11: Deformed granitoid and siliceous clastic metasedimentary 
rocks within the Denna Lake Structural Complex, Highway 
35, l km north of Miners Bay.

Photograph 12: late syenite pegmatite dike cutting gneissosity in 
tonalite gneiss of the Kinmount Lithodeme, Highway 
121, l km northeast of Kinmount.
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Photograph 13: Lower member, Gull River Formation, Highway 503, 100 m 
south of the southwest corner of the Howland area. 
Shadow Lake Formation/Gull River Formation contact is at 
road level. Hammer in centre of photograph is 30 cm high

Photograph 14: Broad fold (F~) in the Glamorgan Gneiss Complex, Highway 
121. F- folds fold all Precambrian age lithologies, as 
well as the regional southeast-plunging mineral lineation.
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Photograph 15: Mylonite zones in Grenville Supergroup marbles, 0.5 km east 
of the southeastern margin of the Glamorgan Gneiss Complex, 
Highway 503, near Furnace Falls. Mylonite zones have 
northeast vergence and 50 to 100 dips. Upper photograph 
shows outcrop appearance (hammer handle is 30 cm high), and 
the lower photograph is a close-up view. Lower photograph 
has a field of view 8 cm across.
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MARGINAL NOTES

INTRODUCTION
The Howland map area is located 140 km northeast of the City of Toronto 
and includes parts of Galway, Lutterworth, Snowdon, and Somerville 
Townships. The northwestern corner of the map area lies 5 km south of 
the Town of Minden, and access is provided by Highways 121 and 503 
which traverse the central part of the map area, as welt as Highway 35 
which parallels the western boundary of the map area. Township roads, 
2 abandoned Canadian National Railway right-of-ways, cottage roads, 
logging roads, and snowmobile trails provide good access to all of the 
map area.

MINERAL EXPLORATION
.The history of mineral exploration and production in the Howland area 
dates back to the 1880s when the Howland and Victoria Mines extracted 
massive magnetite ore (combined total of 2000 tons) from deposits situ 
ated along the Irondale, Bancroft, and Ottawa railway. In addition, stone 
and marble were also extracted along this rail route in the vicinity of Iron 
dale at the turn of the century. The Paxton Mine also extracted about 
1000 tons of massive magnetite ore in the late 1880s. Recorded explor 
ation within Ihe area has been limited (Assessment Files Research Of 
fice, Ontario Geological Survey, Toronto (AFRO)) despite considerable 
exploration work just east of the map area (Bright 1980). Recorded ex 
ploration has searched for either uranium or lead-zinc mineralization. Ex 
ploration for uranium in the map area peaked during the uranium boom 
of the 1950s. and saw a minor resurgence during the late 1960s to early 
1970s, and during the late 1970s and centred on Crystal Lake. Si. Jo 
seph Explorations Limited examined several localities in the marbles of 
the map area for lead-zinc mineralization m the mid- to- late 1970s. Ex 
ploration was concentrated in the Salerno and Bow Lake areas (Property 
37) and uncovered a sizeable, but at present subeconomic, zinc deposit 
(AFRO). Sulpetro Minerals Limited (formerly St. Joseph Explorations Lim 
ited, name changed 1981) has continued the work to the present. Geo 
logical Data Inventory Folios (GDIF) are now available for Galway (On 
tario Geological Survey 1983a) and Snowdon (Ontario Geological 
Survey 1983b) Townships.
In addition, field party personnel located several pils and trenches in the 
area for which no information is on record in Ihe Assessment Files Re 
search Office.

PREVIOUS WORK
Most of the area has remained unmapped subsequent to the work of Ad 
ams and Barlow (1910), although the reconnaissance maps of Satterly 
(1943) and Hewitt and Satterly (1957) made some improvements to the 
workof Adams and Barlow (1910).

GENERAL GEOLOGY
Flat-lying Ordovician limestone (Unit 13) ot the Gull River Formation, and 
minor greenish grey, coarse, calcareous arkose, and red and green sha 
les of the Shadow Lake Formation at the base, cover the Precambrian 
succession in the southweslern corner of the map area. The Paleozoic 
strata have been described by Caley and Liberty (1952).
The remainder of the Howland area is underlain oy Precambrian rocks of 
Pro:erozoic age which form part of the Central Metasedimentary Belt 
(Wynne-Edwards 1972) otthe Grenville Province; however, rocks in the 
western and northwestern part of the map area lie only 10 km southwest 
of the boundary between the Central Metasedimentary Belt and the Cen 
tral Gneiss Belt (Wynne-Edwards 1972).
The Precambrian rocks may be divided into 4 main groups. In order of 
interpreted decreasing age these are:
1. the Glamorgan Gneiss Complex (Units 1 to 2) which underlie the cen 

tral half of the map area
2. supracrustal rocks of the Grenville Supergroup (Units 3 to 6)
3. younger, foliated and untoliated, plutonic rocks which intrude the su- 

pracrustals and the Glamorgan Gneiss Complex (Unit 9)
4. a structural complex, named the Denna Lake Structural Complex, as 

defined by article 37 of the Code of Stratigraphic Nomenclature (North 
American Commission on Stratigraphic Nomenclature (NACSN) 
1983), in the western and northwestern part of the map area (Unit 10), 
mainly consisting of disrupted Grenville Supergroup strata.

Glamorgan Gneiss Complex
The Glamorgan Gneiss Complex (Units 1 and 2) can be subdivided on 
the basis of lithology into 6 lithodemic units (roughly equivalent to forma 
tions) as defined by the revised Code of Stratigraphic Nomenclature- 
(NACSN 1983). In order of interpreted decreasing age, they are the Kin- 
mount Lithodeme (Unit 1a), the Kendrick Creek Lithodeme (Unil ib, l j). 
Ihe Paxton Lithodeme (Unit 1e), Ihe Howland Lithodeme (Unit 1c) : the 
Davis Lake Lithodeme (Unit id), and the Cregri Lake Littoodeme (Unit 
2a). The bulk of the Complex is underlain by rocks of the Kinmount and 
Kendrick Creek Lithodeme's homogeneous, grey, dioritic to granodion- 
tic gneisses and Ihe syenogranite gneiss of the Crego Lake Lithodeme 
The rocks of the Crego Lake Lithodeme are found marginal to the gneiss 
complex, and may in part be intrusive into the Unit 1 lithologies. Rocks 
along strike with the Crego Lake Lithodeme in the adjacent Eel's Lake 
area (Bright 1980) are assigned to the Anstruther Lake Group (Bright 
1980). The Anstruther Lake Group may have had a sedimentary protol 
ith, an interpretation consistent with the homogeneous character of the 
leucocratic, magnetite-rich rocks ot the Crego Lake Lithodeme. Alterna 
tively, the protolith may have been a plutonic rock. In either case, these 
rocks are closely associated with the other gneisses of the Glamorgan 
Complex,"and are, for Ihe moment, considered to be part of that Com 
plex.
The other 3 lithodemes are heterogeneous, but are distinct, mappable 
assemblages of rocks. Rocks of the Howland Lithodeme are highly 
strained, and may represent a tectonically mixed zone of supracrustal 
rocks and gneisses of the Kinmount and Kendrick Creek Lithodemes 
Rocks of the Paxton Lithodeme^are found only in the vicinity of the Paxton 
Mine (Property 2) in the northwestern part ot the map area, and are 
poorly exposed. They include rocks of the Kendrick Creek Lithodeme, 
syenogranite pegmatite veins, and coarse-grained, massive calcite mar 
bles and massive magnetite, and may be a tectonic breccia. The Davis 
Lake Lithodeme consists of syenogranite gneiss full of rafts of amphibol 
ite, supracrustal rocks, and olher Glamorgan Gneisses. The unit may be 
a marginal phase of Ihe Glamorgan Complex, is present mainly in the 
Davis Lake area, and is only in part tectonic in origin.
The contacts of the Glamorgan Complex with other units are not well-ex 
posed, but in the Davis Lake area in the southwestern part ot the map 
area, the western margin of the Complex is m fault contact with the 
Denna Lake Structural Complex The supracrustal rocks adjacent to the 
southeastern margin of the Complex are highly strained, and this contact 
may also be a fault. The Glamorgan Gneiss Complex typically has a 
shallow (5n to 100) southeast-dipping gneissosity, an internal stratigra 
phy that is repeated about a central axis, and along the western margin 
are several sheets of gneiss surrounded by tectonically disrupted mar 
bles. All units in the complex show evidence of high strain, and asymme 
tric feldspar augen, : C and S' and shear band structures, and the direc 
tion of overturning of (olds of gneissosity all display northwest vergence 
The geometry and stratigraphy of the Glamorgan Gneiss Complex are 
consistent with thrust-nappe emplacement and the complex is probably 
allochthonous

Grenville Supergroup
The bulk of the southeaslern-part of the map area is underlain by me 
dium-grained calcite marble (Unit 6c) (±phlogopite±graphi(e± tourma 
line) with interlayered clastic siliceous metasediments (Units 5 and 4). 
mainly metawacke and metasiltstones.
In the Crystal Lake area in the southeastern corner of the map area, a 
west-plunging synform exposes a siliceous clastic sequence, consist 
ing, from oldest to youngest, ot at least 10 to 20 m of quartzarenite (Unit 
4e), overlain by 5 m of marble and calc-silicate rock (Unit 6r), overlain by 
20 to 30 m of arkosic arenite (Unil 4c). overlain by 30 to 50 m of interbed 
ded arenaceous metasediments and amphibole-rich rocks (Unit 3a, 3b). 
possibly volcanic in origin. On the north limb of the antiform, quartz and 
monzonile-pebble conglomerate (Unit 4t) is interbedded with quartzar 
enite (Unit 4e). The clastic sequence at Crystal Lake probably underlies 
the main carbonate succession in the map area.
A possibly lithocorrelative stratigraphic sequence to that at Crystal Lake 
is present in the Bow-Salerno Lakes area in the northeastern corner of 
the map area. The sequence here dips and taces southeast. The base of 
the sequence consists of dolomitic marble (Units 6j, 6i) (now tremolite) 
and plagioclase-quartz-biotite-hornblende schist (Unit 4h) overlain by 
quartzarenite and arkosic arenite, in turn overlain by plagioclase horn 
blende-biotite schist (Unit 4i), possibly derived from a volcanic terrain. 
The top of the sequence consists of calcitic marbles interlayered on the 
metre scale with siliceous clastic metasediments.

Plutonic Rocks
The plutonic rocks may be subdivided into 4 groups:
1. an older mafic group (gabbro, minor diorite, and quartz diorite) (Unil 

7) consisting of a series ot mainly small plutons occurring along an 
east-norlheast (rend from Kmmount to Salerno Lake. All plutons of the 
group are foliated. Many skarns and sulphide-rich horizons, for exam 
ple Properties 29-, 30, and 31. are present along the margins of the 
mafic group plutons in the northeastern part of the map area, in addi 
tion to the Howland (Property 1) and Victoria (Property 3) iron mines.

2. a syenite-diorite group (syenite, magnetite-dionte, and leucodiorite) 
(Unit 8) consisting of 2 groups of bodies. A group of magnetite-diorite, 
syenite, and leucodiorite, commonly magnetite-rich, present within 
500 m of the southeastern margin of the Glamorgan Gneiss Complex, 
and a second group of fine- to medium-grained syenite closely asso 
ciated with quartzarenites in the Crystal Lake area.

3. a granodiorite to syenogranite group (Unit 9) represented by several 
targe, discordant, but foliated plutons.

4. a younger syenite-granite group (syenogranite and syenite pegmatite) 
(Unil 11).

Denna Lake Structural Complex
The western and northwestern part of the map area is underlain by a het 
erogeneous assemblage of tectonically disrupted strata, named here 
the Denna Lake Structural Complex. Four mam lithologies are present.
1, a marble breccia (Units 10g, d, e, f, h) consisting of a coarse-grained 

white to pink calcite matrix with rounded inclusions of siliceous met 
asediments. calc-silicate rocks, and layered marble. These rocks are 
probably technically disrupted equivalents lo Units 5 and 6 in the 
eastern part of the map area

2 rusty weathering siliceous metasediments (Units 10b. 10c). probably 
equivalent to Unit 4.

3. a variety of granitoid rocks (Unit 10a) ranging from monzogranite to 
syenite in composition and showing varying degrees of disruption, 
possibly the disrupted equivalents of Units 7, 8. and 9

4 gneissic rocks (Units 10k, 10m) distinct from the Glamorgan Gneiss 
Complex consisting of migmatitic, quartzofeldspathic gneisses, pos 
sibly of metasedimentary origin, which may be older than the Grenville 
Supergroup strata.

House-size and larger blocks of both the siliceous metasediments and 
the granitoid rocks are present in this zone, which is also a zone of wide 
spread intrusion of syenogranite and syenite pegmatite (Unit 11).

METAMORPHISM
Metamorphic grade in the area increases toward the northwest, from 
lower amphibolite grade near Crystal Lake to upper amphibolite grade 
near Denna Lake. The lowest grade pelitic rocks in the Crystal Lake area 
may contain andalusite, but sillimanite-muscovite assemblages are 
more common. Metamorphic grade increases toward the Glamorgan 
Complex, as indicated by increasing grain size and the appearance of 
treTiolite±diopside assemblages in the marble. Marbles m Ihe Denna 
Lake Structural Zone preserve diopside-tremolite-scapolite assem 
blages.

STRUCTURAL GEOLOGY
In general, all units strike north to northeast and have shallow dips to the 
southeast. All except the younger granite group, have a penetrative fi- 
neation-schistosity (L-S) melamorphic fabric with a southeast plunging 
lineation. Two older fold sets are present in both the Grenville Super 
group and the Glamorgan Complex, which do not fold the L-S fabric. A 
late, east-trending, subhorizontal warping about a shallow-plunging axis 
folds the penetrative L-S fabric in both the Grenville Supergroup and 
Glamorgan Complex rocks. The intensity ot cataclasis and strain in the 
rocks increases from southeast to northwest across the map area, coin 
cident with increasing metamorphic grade. A major fault, perhaps a 
thrust, cuts Grenville Supergroup marbles due north of Crystal Lake, and 
is a locus for some graphite occurrences (Properties 9, 10).

ECONOMIC GEOLOGY
Dolomitic marble in lots 3t and 32, concession H. of Snowdon Township 
(Property 37) contains visible sphalerite, and has been optioned and 
drilled by St. Joseph Explorations Limited and Sulpetro Minerals Limited 
(AFRO). It is similar in setting to the Balmat Zinc Mine in New York State. 7 
The only other sizable occurrence of dolomitic marble in the area lies' 
within 1 km of the southern margin bf the Glamorgan Gneiss Complex, 
and is a potential zone for zinc mineralization. Lead mineralization has 
not been reported within the map area, although St. Joseph Explorations 
Limited found anomalous values for lead in a geochemical survey near 
Bow Lake (AFRO), and several showings are present in Galway Town 
ship adjacent to the southern margin of the map area (Ontario Geologi 
cal Survey 1983a). Pyrite, pyrrhotite+chalcopynte are common in sili 
ceous metasediments throughout the map area, in particular in the 
contact zones around mafic and granodiorite plutons. Assay results from 
sulphide veins cutting marble and siliceous metasediments adjacent to 
dioritic rocks at Properties 29, 36, and 38 have elevated values of cobalt 
(100 to 200 ppmlcopper (300 to 3000 ppm). nickel (200 to 500 ppm). 
and zinc (200 to I-^SP^ppm) (assays performed by Geoscience Labora 
tories, Ontario Geological Survey (GLOGS) on samples collected by 
field party personnel).
Metavolcanics (Unit 3) in the Crystal Lake area may also be a favourable 
horizon for base metals, particularly near the margin of the Crystal Lake 
diorite.
Massive magnetite occurs in carbonate skarns near the margin of sev 
eral diorite and gabbroic plutons along the Irondale River between Fur 
nace FaHs and Salerno'Lake. The Howland and Victoria Mines belong to 
this type of mineralization. Several pits (Properties 33, 39, and 40) con 
taining massive magnetite are also present m the area. Although individ 
ual deposits may be subeconomic, the close proximity of the deposits 
may allow for extraction of ore from the deposits as a group.
Magnetite is common in the diorite-syenite bodies along the southeast 
ern margin of the Glamorgan Gneiss, and locally accounts for up to 50^o 
of the rock (Property 17). This class of deposits has been previously un 
recorded.
Magnetite is also common in syenogranite of the Crego Lake Lithodeme, 
and cross-cutting syenite and syenogranite pegmatite veins throughout 
the Glamorgan Gneiss Concentrations of coarse-grained magnetite 
constitute IOt.020% of the host rock in places. In Ihe late 1800s (Adams 
and Barlow 1910), the Paxton Mine (Property 2) extracted magnetite'ore 
from gneiss of the Paxton lithodeme. In some areas, the magnetrte^ib^ar- 
ing veins are also uraniferous (for example, Properties 23, 26, 42, 
46).
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A lithified regolith of Recent or Pleistocene age is developed over pyritic 
carbonates of the Grenville Supergroup along Highway 503. 6 km south- 
west of Irondale (Property 35). The deposit occurs over a strike length of 
about 250 m. and may continue farther, along-strike beneath cover. As 
say samples collected by field party personnel and analyzed by GLOGS 
range from 30 to S/% iron, and contain trace silver (1 to 2 ppm) and gold 
(15 to 20 ppb). The deposit is overlain by good quality glaciofluvial sand 
and gravel deposits, and good quality, white, pure, dolomite marble is 
present in the vicinity of the iron deposit, Together, these 3 commodities 
may make an economic prospect.
Uranium and thorium mineralization previously recorded in the area all 
have appreciable scintillometer anomalies (up tq l O times background) 
and lie within regional gamma-ray spectrometric anomalies (Onlario Ge 
ological Survey 1978). Uranium and thorium Mineralization in the area is 
confined to syenogranitic to syenite pegma ite veins cutting rocks of 
both the Grenville Supergroup and the Glamorgan Gneiss Complex. Lo 
cally these veins may contain up to 15*^ magnetite in association with 
uranium and thorium mineralization. The largest concentration of peg- 

'' rftetite veins are in Galway:hpwnship south of Devlin Lake and are asso- 
.ciatedSivith an airborne aaf]|lma-ray spectrometric anomaly (Ontario Ge 
ological Survey 197fflfjwtl along the margins of the Denna Lake 
Structural Complex, i ' "l ;

Graphite is present in many of the marbles in the area, accounting for 1 
to 307o ot the rock Graphite-bearing marbles consistently assay high ar 
senic values (500 to 1500 ppm, GLOGS). The showing north of Mount Ir 
win (Properly 9) may be the source of the mineralized float reported in 
GDF 56 (Ontario Geological Survey 1983a) (Property 10).
Minor gold is reported in a quartz vein on the southwestern shore of Bow 
Lake (Property 25). Similar quartz veins extend along the southern mar 
gin of the Glamorgan Gneiss for a distance of 2 km south of Bow Lake 
Samples collected by field party personnel at Property 25 showed no ap 
preciable gold (assays by GLOGS).
Molybdenite is present throughout Ihe map area. Disseminated molyb 
denite crystals are present in marble breccia on the northeastern tip of 
Davis Lake (Property 24) in Glamorgan Gneisses on the north shore of 
Davis Lake (Property 20), and in syenogranite pegmatites north of Bow 
Lake, Molybdenite has also been reported in the Denna Lake Structural 
Complex 5 km southwest of the map area (AFRO). Belra Exploration Lim 
ited also reported molybdenite in the Union Lake granodiorite body 
(.Property 4).
Minor mineralization is present in the Glamorgan Gneiss Complex, with 
chalcopyrite occurring in Kinmount Lithodeme rocks at Property 27. In

addition, rusty weathering gneisses near the northwest margin of the 
Complex {Property 28) gave assay values of 150 ppm Cu and over 900 
ppm Zn (assay by GLOGS) from samples collected by field party per 
sonnel.
Several stone and marble quarries were operated along the Irondale, 
Bancroft, and Ottawa railway near the turn of the century, but these quar 
ries have since been abandoned and are now overgrown. Pure, white, 
dolomitic marble is present in several areas (Property 8, 32, 35) and may 
be of commercial value. Of interest to mineralogists is the presence of 
tremolite-dolomite marble on the southeastern shore of Bow Lake. Good 
quality sand and gravel deposits occur along the Burnt and Irondale 
River systems. Of concern to developers is the presence of karst fea 
tures, such as sinkholes, in several areas of the map area, most notably 
the Mount Irwin-Crystal Lake area. The probable allochthonous nature of 
the Glamorgan Gneiss Complex mak^s it unsuitable for waste disposal 
injeclion wells
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PROPERTIES AND 
OCCURRENCES

Small bedrock 
outcrop

Area ot bedrock 
outcrop

Bedding, horizontal

Bedding, top 
unknown; (inclined, 
vertical)

Bedding, top
indicated by arrow; 
(inclined, vertical, 
overturned)

Schistosity; 
(horizontal, inclined, 
vertical)

Gneissosity; 
(horizontal, inclined, 
vertical)

Foliation; (inclined, 
vertical, dip unknown)

Lineation with plunge

Geological boundary, 
observed

Geological boundary, 
position interpreted

Fault

Lineament

Drag folds with plunge

Fold torm axis for P 2 
folds

Antiform, anticline, 
with plunge

Synform, syncline 
with plunge

Gravel pit

Open field, past or 
presently cultivated

Exploration trenching

PAST PRODUCERS
1 Howland Mine
2 Paxton Mine
3 Victoria Mine

OCCURRENCES
4 Belra
5 Blott.W.
6 Denna Lake
7 DiRenzo, A.
8 Furnace Falls
9* Galway, Lot 15, Cone. 13
10 Galway, Lot 16, Cone. 13

11*Galway,Lot5,6,Conc. 14 
12*Galway,Lot6,Conc, 14 
13 Galway, Lot 16, Cone. 14 
14*Galway, Lol 23, 24, Cone. 14 
15*Galway, Lot 15, Cone. 15 
16 Galway, Lot 1GN. Cone. 15 
17*Galway,Lot8,9, Cone. 17
18 Galway, Lot 12, Cone. 17
19 Giles, C.
20 Hopkins, AY. : .
21 Hopkins Mine " '" .
22 Hughes
23*Lutterworth, Lot 9. Cone. A.

24*Lutterworth. Lot 10. Cone. 3
25 McCluney, J.
26 Miro Mines
27 Simmons (5th Group) 
28*Snowdon, Lot 22. Cone A 
29*Snowdon, Lot 13. Cone. 1. 
30*Snowdon, Lot 14. Cone. 1 
31*Snowdon. Lot 15. Cone 1 
32*Snowdon. Lot 17. Cone. 1 
33*Snowdon, Lot 17, Cone. 1 
34*Snowdon. Lot 19, Cone. 2 
35 Snowdon, Lot 19, Cone. 2 
36"Snowdon, Lot 21, Cone. 2

37 Snowdon, Lot 32, Cone. 2 
38*Snowdon, Lot 23. 24, Cone. 4
39 Snowdon, Lot 25, Cone. 4
40 Snowdon. Lot 27, Cone. 4 
41*Snowdon, Lot 17, Cone. 5 
42*Snowdon, Lot 19, Cone. 5 
43*Snowdon, Lot 18, Cone. 6
44 Tait, J
45 Tell
46 Valenti

* Showings and pits discovered by 1983 
field party members. . -
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LOCATION MAP

LEGEND3

PHANEROZOIC 
CENOZOIC

QUATERNARY
PLEISTOCENE AND RECENT

Till, gravel, sand, and organic deposits

UNCONFORMITY

PALEOZOIC " 
MIDDLE ORDOVICIAN 

SEDIMENTARY ROCKS

13 Red and green sandstone, siltstone and shale of 
the Shadow Lake Formation overlain by interlay 
ered limestone, sandy limestone, dolomitic lime 
stone and shale of the Gull River Formation.

UNCONFORMITY

PRECAMBRIAN" 
PROTEROZOIC2

MAFIC INTRUSIVE ROCKS

12 Fine- to medium-grained diabase dikes

INTRUSIVE CONTACT

LATE TECTONIC TO POST-TECTONIC FELSIC INTRUSIVE 
ROCKS

POTASSIC PEGMATITIC INTRUSIVE ROCKS

11 11 Unsubdivided
11a Magnetite-allanite-biotite syenite to syenogranite,

coarse grained to pegmatitic, showing varying
degrees of cataclasis 

11 b Magnetite-allamle-biotite syenite to syenogranite,
coarse grained lo pegmatitic, undeformed 

11c Biotite-i-magnetite±quarlz-rich zones granite,
coarse grained to pegmatitic, showing varying
degrees of cataclasis 

11d Biotite±magnetite±quartz-rich zones granite,
coarse grained to pegmatitic, undeformed

INTRUSIVE CONTACT

METAMORPHOSED TECTONIC BRECCIA (DENNA LAKE STRUC 
TURAL COMPLEX)"

10 Unsubdivided
10a Felsic to intermediate plutonic rocks, predomi 

nately biotite and magnetite-biotite granite, fine to
- medium grained, showing varying degrees of ca 

taclasis, locally associated with Units 11 c an 11 d 
(may m part be equivalent with Unit 9)

10b Clastic siliceous metasediments, predominately 
arenile wacke, quartz arenite and quartzofeld- 
spathic gneiss, showing varying degrees of cata 
clasis (may in part be equivalent to Units 

- "- 4a,b,c.d,e)B
10c Clastic, siliceous metasediments, predominately 

wacke and biotite schist, showing varying de 
grees of cataclasis (may in part be equivalent to 
Units4f,g.i.k.p)e

10d Fine- to medium-grained amphibolite, showing 
varying degrees of cataclasis (may in part be 
equivalent to Units 3, 4h, 4i. 7a,b.c.d; in part de 
rived from Grenville Supergroup strata)

10e Interlayered clastic, siliceous metasediments and 
carbonate metasediments (may in part be equiva 
lent to Unit 5)e

10f Massive, coarse-grained calcite marble (may in 
part be equivalent to Unit 6c)e . In places this unit 
may represent small outcrops of fragment poor 
UnitlOg.

10g Marble tectonic breccia9
10h Fine- to medium-grained, impure to pure calcite 

marble (may in part be equivalent to Units 
6a,b,c.d : e)e

10] Fine- to coarse-grained, ±tremolite-dolomite mar 
ble (may in part be equivalent to Units 6h,i,j)e

10k Migmatitic, fine- lo medium-grained, grey, quart- 
zofeldspathic-biotite-gneiss with a granodiorile 
mobilizate containing a folded gneissosity1

lOmMigmatitic, medium- to coarse-grained, pink to 
buff, quartzofeldspathic biotite gneiss, possibly

- sedimentary in origin 1

FAULTED CONTACT

METAMORPHOSED FELSIC TO INTERMEDIATE PLUTONIC 
ROCKS

POTASSIC GRANITOID SUITE

9 Unsubdivided
9a Leucocratic biotite-muscovite granite to alkalic 

granite, medium grained, weakly foliated to mas 
sive

9b Mesocratic biotite-hornblende-granodiorite t ' 
monzogranite, medium to coarse grained, weakly 
foliated, local zones containing diorite inclusions 
and schlieren are present along margins of larger 
plutons

9d Inhomogeneous biotite-hornblende-diorite to 
monzogranite, with partly assimilated amphibolite 
and clastic siliceous metasedimentary inclusions, 
weakly lo moderalely foliated

9e Homogeneous biotite-hornblende diorite to gra 
nodiorite, weakly foliated

INTRUSIVE CONTACT

SYENITIC SUITE PLUTONIC ROCKS

8 Unsubdivided
8a Inhomogeneous. leucocratic to mesocratic biot- 

ite-amphibole-h magnetite syenite to monzonite, 
tine to coarse grained, locally well layered, per 
haps relict igneous layering, moderately foliated

8b Mesocratic amphibole-magnetite syenite, me 
dium grained, strongly foliated

8c InhonrKJgeneous, mesocralic 
biotite-amphibole±magnetite syenite medium 
grained, strongly foliated, locally well layered

8d Leucocratic, amphibole-magnetite syenite to pla- 
gioclase-syenite. medium to coarse grained, 
weakly foliated

8e Leucocratic. homogeneous, 
biotite-hornblende-t magnetite-syenite, medium 
grained, weaKiy foliated to massive

8f Leucocratic, homogeneous, biotite-hornblende 
syenite, medium grained, weakly foliated to mas 
sive

Sg Inhomogeneous. biotite-hornblende-syenite. fine 
to medium grainea, moderately to strongly foliat 
ed; in many places inlercalated with thin lo dis 
continuous layers of clastic siliceous metasedi 
ments (Unit 4) and metavolcanics (Unit 3)

INTRUSIVE CONTACT 

METAMORPHOSED MAFIC PLUTONIC ROCKS

7 Unsubdivided
7a Fine-grained gabbro (O35)
7b Medium- to coarse-grained gabbro (CI-^35)
7c Medium- to coarse-grained gabbro with amphi 

bole (after pyroxene) phenocryst^
7d Oikocrystic gabbro
7e Medium- to coarse-grained gabbro with brown 

(scapolite replacement?) altered plagioclase
7f -Medium-grained diorite, weakly foliated
7g Medium-grained quartz diorite
7k Medium-grained tonalite

INTRUSIVE CONTACT

SOURCES OF INFORMATION

Base map derived from maps of the Forest Resources Inventory, Lands 
and Waters Group. Ontario Ministry of Natural Resources.
Haliburton-Bancroft Sheet: Ontario Department of Mines, Map 1957b, 
compiled by D F Hewitt and J Satterly. 1957, Revised 1972. scalf 
M 26 720 or 1 inch to 2 miles
Haliburton Area. Ontario Department of Mines. Map 52a, by J. Satterly, 
1943. scale 1:126 720 or 1 inch to 2 miles.
Magnetic declination approximately irn'W in 1983. - ' * 
Metric Conversion Factor: 1 foot = 0-3048 m

Scale: 1:1 584 000 or 1 inch to 25 miles

METAVOLCANICS AND METASEDIMENTS (GRENVILLE SUPER 
GROUP)

METASEDIMENTS . . -- - \ ' 
Carbonate Metesediments

6 Unsubdivided . ' , Vl 
6a Fine-grained calcite marble, massive 
6b Fine- to medium-grained calcite marble, bedded 
6c Medium- to coarse-grained calcite marble, mas 

sive
6d Calcite and dolomite marble, not interbedded 
6f Calcite and dolomite marble, interbedded 
6g Fine-grained dolomite marble, massive 
6h Fine- to medium-grained dolomite marble, bed 

ded 
6i Medium- to coarse-grained dolomite marble,

massive
6j Dolomite marble with layers and lenses of fine 

grained siliceous material (quartz and clastic sili 
ceous metasediments) 

6m Skarn
6n Pale-green weathering, weakly layered, pyritifer- 

ous, dolomitic, and calcitic marble with quartz 
segregations

6r Dark, impure calcite marble and catcsilicate mm 
to cm scale bedding, quartz grit common in mar 
ble beds 

- 6s Saprolite, derived from Unit 6 lithologies

Interlayered Carbonate and Siliceous Metasediments

5 Unsubdivided
5a Interlayered carbonate and siliceous metasedi 

ments, precise composition of beds not known, 
marble component dominanl

5b Interlayered carbonate and siliceous metasedi 
ments, precise composition of beds not known, 
siliceous component dominant

5c Interlayered calcite marble containing siliceous 
impurities (quartz) and rafts or lenses of carbo 
nate-bearing siliceous metasediments

5d Interlayered calcite marble and calcsilicate rocks, 
marble component dominant

5e Interlayered calcite marble and calcsilicate rocks, 
calcsilicate component dominant

5f Interlayered, pure calcite marble and arenite, 
marble component dominant

5g Interlayered, pure calcite marble and arenite, ar 
enite component dominant

5s Saprolite, derived from Unit 5 lithologies

Siliceous Clastic Metasediments ' ' ;:-.

4 Unsubivided " ' '
4a Arkose
4b Fine-grained feldspathic felsite, probably derived 

from arkose
4c Feldspathic litharenite
4d Fine-grained quartzose felsite, probably derived 

from arenite
4e Quartzarenite - - .
4f Wacke
4g Biotite quartzofeldspathic schist, probably de 

rived from wacke
4h Hornblende-biotite-H quartz schist interbedded 

with siltstone, may be reworked mafic and inter 
mediate tuff

4i Hornblende-biotite schist, commonly with concor 
dant quartzofeldspathic segregations parallel to 
layering ("paragneiss")

4j Medium- to coarse-grained felsite, derived either 
from arkose or leucogranite

4k Siltstone, schist derived from siltstone
4p Schist
4m Porphyroblastic schist
4r Rusty weathering, fetid, Quartzofeldspathic schist
4t Conglomerate

METAVOLCANICS
Mafic to Intermediate Metavolcanics and Reworked Tuffs

3 Unsubdfrided
3a Amphibole-chlorite-plagioclase±quartz schist, 

bedded, many beds have amphibole-quartz- 
chlorite clots 1 to 5 cm long, possibly relict clasts; 
possibly derived from tuff, reworked tuff

3b Amphibole-chlorite-plagioclase±quartz schist in 
terbedded with arenite and minor siltstone, in 
roughly equal proportions

3c Coarse-grained, massive, amphibolite, probably 
flow or small subvolcanic intrusions

3d Hornblende-biotite-plagioclase-quartz schist,
probably fine-grained tuff, reworked tuff

. -.,^v
FAULTED CONTACT? . . . . . . --.-^ - 3

GNEISSIC ROCKS (GLAMORGAN GNEISS COMPLEX)9 ": . ; '---' ' !
POTASSIC SUITE (CREGO LAKE LITHODEME)a ' ;--';-, v "-* - i -

2 Unsubdivided
2a Medium- to coarse-grained biotite-quartz-pla- 

gioclase-K-feldspar gneiss, containing less than 
10 07o biotite±magnetite. minor hornblende. May 
be derived from granitic plutonic rocks, or fetd-

*" spathic arenites
2a' As above, but with strong cataclasis causing el 

ongation of quartz and feldspar grains in the 
plane of the regional foliation '.,- . : ;

INTRUSIVE CONTACT?

SODIC SUITES

1a

1b

1C

1d

le

1Q
1J

Unsubdivided ' .. . -~ '".'..-;-.-V" ^ 
Homogeneous, grey to dark grey, medium- 
grained, plagioclase-quartz-hornblende + biotite 
quartz diorite to tonalite gneiss with layers of 
syenite and syenogranite containing feldspar au 
gen injected parallel to gneissosity (Kinmount Li 
thodeme)
Homogeneous, grey, medium-grained, 
plagioclase-quartz-biotite±hornblende± potas 
sium feldspar quartz diorite to granodiorite gneiss 
(Kendrick Creek Lithodeme) 
Heterogeneous gneiss with 1 to 2 m scale inter 
layering of tonalite, quartz diorite, granodiorite, 
and syenogranite gneiss and amphibolite in 
roughly equal proportions (Howland Lithodeme) 
Heterogeneous gneiss consisting or syenogranite 
gneiss containing rafts, layers and pods of diorite, 
granodiorite, and tonalitic gneiss, amphibolite, 
calcsilicate and marble. May grade into Unit 2a 
(Davis Lake Lithodeme)
Heterogeneous gneiss restricted to the vicinity of 
the Paxton Mine (Property 2) consisting of grano 
diorite and syenogranite gneiss similar to Units 1 b 
and 2a respectively, but with pods and layers of 
massive, calcite marble (Paxton Lithodeme) 
Amphibolite 
Medium-grained,
plagioclase-quartz-biotite t- hornblende±potas 
sium feldspar granodiorite with mafic schlieren. 
Grades into Unit 1 b (Kendrick Creek Lithodeme)

A 
A A Breccia

NOTES: , .- :-

a) This is a field legend and may be changed as the result of subsequent labora 
tory investigations.

b) The Precambrian legend is a lithologic one. and stratigraphic order is only in 
Dart implied by numerical order

c) All Precambrian rocks have been subjected to regional metamorphism; many 
non-metamorphic terms are used for the sake of brevity and where the protol 
ith is established.

d) The term 'Structural Complex" is used in the sense of the North American 
Code bf Stratigraphic Nomenclature, 1983 Edition. Terms m brackets alter unit 
descriptions refer lo possible lithologic equivalents present elsewhere in the 
map area. Blocks in the breccias of the Denna Lake Structural Complex range 
from the centimetre to kilometre size. Sporadic distribution of Unit 10 litholo 
gies in part reflects the brecciated nature of this unit.

e) Probably derived from Grenville Supergroup strata. ~ ' * ' - -

f) Probably not derived from Grenville Supergroup strata or the Glamorgan 
Gneiss Complex.

g) Multiple codes are listed in order of decreasing outcrop abundance, e.g. 
2a1b.c,e—2a is most abundant, 1 e is least abundant . . '. .
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formation presented on this map; however, the Ontario Ministry of Natu 
ral Resources does not assume any liability for errors lhat may occur. 
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