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FOREWORD

Prior to 1980 only reconnaissance level geological information was available 

for the Drag Lake Area. The detailed survey reported here was undertaken to 

encourage mineral exploration interest and to provide a mineral potential 

evaluation. This project is part of a long-range program to improve under 

standing of the geology of the Grenville Province of southern Ontario as an 

aid to mineral exploration in that area.

The bedrock of the area hosts several uranium and molybdenum occurences 

and concentrations of garnet and corundum are present which may have 

potential in industrial mineral applications.

Dr. V.G. Milne
Director
Ontario Geological Survey
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Abstract

The Drag Lake Area covers approximately 280 km^ o f the 

Grenville Province of the Canadian Shield in southeastern 

Ontario. It is underlain by the tonalitic Dysart Gneiss 

interpreted as basement to supracrustal rocks of the Central 

Metasedimentary Belt. Syenitic, granitic and mafic intrusive 

rocks interpreted to be younger than the supracrustal rocks occur 

mainly in the southwestern map area.

The Dysart Gneiss outcrops in the northwestern third of the 

map area, consists of grey, migmatitic, tonalitic rocks and is 

interpreted to be an allochthonous or parautochthonous basement 

"slice". At the margin of this basement slice there is a zone of 

rocks which contain garnet - cordierite - orthoamphibole and 

garnet-orthoamphibole assemblages. In this zone also pelitic 

gneisses occur and the zone is considered to be the continuation 

of the cordierite - gedrite - bearing rocks of Fishtail Lake 

lying to the northeast of the map area.

Within the sequence of supracrustal rocks dolomitic and 

calcitic marbles are the most abundant rock types. They commonly 

contain diopside, phlogopite or serpentine in various proportions 

and are interbedded with quartzite (metaquartzarenite) or 

biotite-rich paragneiss. In the southeastern sector of the map 

area these two rock types are thickly developed. In the eastern 

map area amphibole-rich paragneisses form thick units. These 

rocks were also observed in smaller volumes elsewhere.

The younger intrusive rocks form a complex which dominates
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the southwestern sector of the area. At the interpreted base of 

the complex iron-rich alkali feldspar syenite occurs. Upwards in 

the complex numerous sheets of leucocratic syenite, quartz- 

syenite and granite were observed that are interlayered with 

supracrustal rocks.

The rocks of the area were subjected to high grade meta 

morphism at moderate pressures. The metamorphism coincided with 

a major regional structural event that produced a penetrative 

planar - linear stretching fabric and low dipping zones of 

intense strain. As elsewhere along the northern boundary of the 

Central Metasedimentary Belt lineations plunge down dip to the 

southeast in most of the area. The lineations are the product of 

a progressive deformation involving northwesterly directed 

ductile thrusting that resulted in the emplacement of the Dysart 

Gneiss and one other small sheet of grey tonalitic basement 

gneiss into the supracrustal rocks. The northeasterly thrusting 

was possibly also responsible for the fragmentation of the 

assumed parent body of the mafic complex situated in the 

northeastern portion of the area.

The area has been explored for molybdenum, magnetite, and 

uranium. A very small molybdenum mine was operated in the area 

in 1916 to 1917. Several uranium occurrences are known in the 

area. Industrial minerals such as corundum and garnet were 

observed and warrant further exploration.
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3) syenite gneiss (Map Unit 5d);

Fig. 6: Structure of Drag Lake map area (a), Form Line Map. The 

probably allochthonous gneiss complexes are shown with 
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Lake map-area. Vertical lines: 'Average foliation' 
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CAPTIONS FOR PLATES

1) Features of Dysart Gneiss and related rocks. a) Replacement 

of clinopyroxene (C) by amphibole (A) juxtaposed with 

magnetite (M). In a trondhjemite horizon from layered gneiss 

from northeast of Drag Lake (Unit 1e). (b) Garnet (G), ortho 

amphibole (0) and biotite (B) in quartz and plagioclase in

garnet gneiss (Map Unit 1f) from north of Drag Lake. (c) 

Tonalitic grey gneiss (Hornblende-biotite gneiss, Map Unit 

1a); an amphibolite layer (Map Unit 1b) and granitic leucosome 

(Map Unit 1d) are visible. East shore of Drag Lake. The 

width of the photo is approximately 1 m.

2) Microstructures in anorthosite of the Farquhar Lake Complex.

(a) Recrystallized grains along boundary of primary grains 

in primary textured anorthosite (Map Unit *fb); southeast of 

Yankton Lake.

(b) Foliated anorthosite (Map-Unit 4-a); Kennibik Lake, south 

shore. A mosaic of recrystallized grains encloses a relict 

primary plagioclase with undulatory extinction (top centre).

3) Corona in primary textured troctolitic coronitic gabbro (Map 

Unit 4-d) from south of Allen Lake (a) Olivine (OL) surround 

ed by rims of orthopyroxene (OP) and amphibole with spinel 

inclusions (AM, SP). This is separated from clinopyroxene (C) 

with amphibole rim (A) by plagioclase (PL). (b) detail of 

olivine corona.

4) Sub-ophitic texture in primary textured clinopyroxene gabbro 

(Map-Unit 4d). The interstices of euhedral plagioclase are
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filled with clinopyroxene, much of which is in optical 

continuity.
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I introduction 

Location and Access

The Drag Lake Area is located some 150 km northeast of 

Toronto and extends eastward from close to the Town of Haliburton 

to within 2 km of the Village of Wilberforce. It is bounded by 

Longitudes 78 e 15* and 78'30'W and Latitudes 45 e OO' and 45 0 07.5'N 

and covers approximately 280 km2 .

Access to the southern and western parts of the area is by 

Highways 121 and 503 and numerous secondary and cottage roads. A 

good gravel road transects the northwestern sector of the region 

and is linked to Drag Lake by a network of cottage roads. The 

northeastern area is accessible only from the shores of Drag 

Lake, via an unpaved road leading to the Haliburton Scout Reserve 

on Kennibik Lake and via roads and trails passable by four - 

wheel - drive vehicle. 

Physiography and Drainage

The countryside is gently rolling with relief rarely exceed 

ing 100 m, except for some rugged hills north of Drag Lake which 

are underlain by garnet gneiss. Numerous lakes of various sizes 

occur in the area. Almost all the area drains westward into the 

Burnt River system. 

Present Field Work

The field work for this geological mapping project was 

carried out during the summer of 1980. Vertical aerial photo 

graphs at a scale of 1:15 840 (inch to 1/4 mile) were used for 

the mapping. Traverses were made by the pace and compass 

method. Outcrops along roads and on the shoreline of lakes were
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also investigated. Information obtained from traversing were 

transferred from acetate overlays on aerial photographs to Forest 

Resources Inventory maps.

The reader is urged to note that in many cases the map 

simplifies the geology of the area since quite commonly at any 

one outcrop several rock types may be present; contacts between 

lithologies are gradational in many places and the location of 

the contacts on the map may appear to be quite subjective. Thus, 

for example, the contact between syenitic and supracrustal rocks 

should be regarded as a broad zone rather than a sharp contact. 

The contacts between the Dysart Gneiss and mafic plutonic rocks 

however are sharp and easily traceable. 

Previous Geological Work

The present area is part of the area covered by the classic 

report of Adams and Barlow (1910). Satterly (1943) revised the 

map of Adams and Barlow during his review of the mineral 

resources of Haliburton County. Satterly's (1956) summary report 

on radioactive mineral occurrences catalogued several such 

occurrences in the present area. Armstrong and Gittins (1968, 

1970) mapped Monmouth Township which, in part, lies in the south 

eastern map-area. Other studies in the area include that of 

Francoeur (1976) on the structural geology of Monmouth and 

Glamorgan Townships.

The map area lies on the southern border of a region which 

is currently the focus of regional structural studies conducted 

by the Geological Survey of Canada (Davidson et al., 1982; 

Culshaw et al., 1983; Hanmer and Ciesielski, 1984).
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General Geology 

Introduction

All the bedrock in the Drag Lake Area is Middle Proterozoic 

in age. The grey tonalitic Dysart Genisses are interpreted to be 

the oldest rocks and are believed by the author to form the 

basement to a sequence of supracrustal rocks such as calcitic and 

dolomitic marbles, paragneisses and quartzites (metaquartz- 

arenite). Syenitic, granitic to gabbroic intrusive rocks also 

occur and are younger than the supracrustal rocks. Granitic 

pegmatites are the youngest lithologles in the area and intrude 

all older rocks.

The area lies at the northern boundary of the marble-rich 

Central Metasedimentary Belt with the Ontario Gneiss Segment 

(Wynne-Edwards, 1972). This boundary zone has recently been 

recognized to be a zone of deep seated northwesterly directed 

ductile thrusting (Culshaw and Fyson 1979; Davidson and Morgan 

1980; Culshaw 1983; Hanmer and Ciesielski 1984) which played a 

prominent role in the tectonism of the Grenville Province of



Ontario (Davidson et al., 1982; Culshaw et al., 1983) during the

Grenville Orogeny.

Precambrian

Middle Proterozoic

Grey Gneiss Complexes

(Dysart Gneiss and Yankton Lake Gneiss and Associated Rocks)

Introduction

Grey gneisses (map-unit 1) occur in two portions of the map 

area of which the northwestern occurrence is the larger. It is 

known as Dysart Gneiss (Hewitt 1957 b) and extends to the west of 

the present area. Similar gneisses occur interlayered with mafic 

Intrusive rocks around Yankton Lake and are named here the 

"Yankton Lake Gneiss". Comparable gneisses also lie to the south 

In the Glamorgan Complex (Chesworth 1966; Armstrong and Gittins, 

1968) and to the northeast in the Fishtail and Little Straggle 

Lake Area (Culshaw 1983).

The rocks of map unit 1 are for the most part orthogneisses 

and were referred to as "Grey Gneiss" by Adams and Barlow (1910). 

These two authors were the first to document the ubiquity of this 

rock type and Its association with pink granitic rocks and 

amphibolite layers over a large area of the Grenville Province of 

southern Ontario. More recently Wynne-Edward (1972) considered 

the grey gneisses to be basement to the supracrustal rocks of the 

Central Metasedimentary Belt. The author of the present report 

also considers the rocks of map-unit 1 to be basement rocks and 

believes that they are allochthonous or parautochthonous - they 

structurally overlie supracrustal rocks.
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One of the eight subunits of map-unit 1, namely unit 1f, 

forms a continuous or semi-continuous zone near the top of the 

proposed basement. Rocks of this map unit 1f are characterized 

by potassium and calcium depletion and an orthoamphibole, 

cordierite and garnet mineral assemblage and are similar to rocks 

described by Lal and Moorhouse (1969) from Fishtail Lake some 12 

km to the east. 

Petrography

Map-unit 1, for mapping purposes was subdivided into eight 

subunits of which six are mineralogically similar consisting of 

various abundances of biotite, plagioclase and quartz. 

Hornblende may or may not be present. The other two subunits (1b 

and 1f) are amphibolite (map-unit 1b) and garnetiferous gneiss 

(map-unit 1f).

The most abundant subunit is a fine-to medium-grained 

quartz-plagioclase gneiss in which hornblende and biotite are 

subequal ('tonalitic gneiss", subunit 1a). Gneisses containing 

greatly in excess of biotite were assigned to subunit 1c, whereas 

rocks with biotite and little or no hornblende are shown on the 

map (No , back pocket) as subunit 1g. Map-unit 1d is a pink 

biotite granite gneiss (mobilizate?) similar in appearance to 

rocks of subunit 1h in which rocks of the Burnt River Granite 

belonging to the Glamorgan Gneiss Complex are grouped. In sub 

unit 1e rocks of subunit 1a, 1b, 1c, 1d and 1g occur interlayered 

with one another on a scale too small to be shown at the scale of 

the present mapping. The layers are 5 to 100 cm thick.

In thin section the various types of gneisses are grano-
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blastic and mineralogically and texturally very similar to each 

other. Subhedral oligoclase greatly predominates over micro 

cline. Quartz forms multi-grain ribbons up to 2 mm long or, more 

rarely, is dispersed as subequant grains. Deep brown biotite, up 

to 0.5 by 1 mm in size, commonly is intergrown with hornblende. 

Hornblende has a deep olive-green to light green pleochroism and 

forms grains that range from 0.5 to 1 mm in size. Both biotite 

and hornblende display decussate textures indicating textural 

equilibrium. A layered gneiss of map-subunit 1e occurring 2 km 

east of northern Drag Lake contains clinopyroxene rimmed by 

hornblende (Plate 1A) probably indicating retrograde meta 

morphism. Accessory minerals observed in all types of gneisses 

are apatite, zircon and titanite. Four modal analyses are listed 

in Table 2.

Amphibolites of map-subunit 1b are fine-grained, lineated, 

dark grey rocks and form layers or elongate pods in all basement 

gneisses. The layers have an average thickness of about 0.40 m, 

however, much thinner and thicker layers are also present. 

Nowhere did the amphibolite layers display cross-cutting 

relations as would be expected if the rocks represented deformed 

mafic dikes.

In thin section the amphibolite contains in excess of 65 

percent olive green hornblende, in places accompanied by clino 

pyroxene. Plagioclase (An 27-44), biotite and accessory 

magnetite, apatite and titanite are the other rock forming 

constituents.

Map-subunit 1d is a fine-grained to medium-grained, pink
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granitic gneiss and is present in all other types of gneisses. 

It may form thick gneissic sheets, and layers and veins parallel 

to the foliation of the host rock or networks cross-cutting 

veins. The granitic rock is interpreted by the author to be an 

anatectically derived melt formed during metamorphism and 

deformation. This interpretation is based on the chemical 

composition of the rock (Table 3) and the intermixing of it with 

the hostrocks.

In thin section microcline is medium grained and makes up 

about 25 percent of the rock. Plagioclase (albite), muscovite 

and biotite, and accessory minerals such as magnetite, zircon and 

titanite were also observed.

Garnet gneisses of map-subunit 1f form discontinuous layers 

along the southern margin of the Dysart Gneiss Complex that are 

commonly less than about 100 m thick. A much larger mass of 

garnet gneiss underlies an area north of Drag Lake which 

continues north of the Drag Lake Area to Haliburton Lake where 

rocks similar to the Fishtail Lake cordierite - gedrite - garnet 

gneisses occur.

The rocks are banded at a 2 to 3 cm scale. Layers of quartz 

and plagioclase (An 26-28) contain garnets up to 1 to 3 mm in 

size. Other layers are formed of combinations of orthoamphibole, 

biotite, cordierite and minor garnet (Plate 1B). Associated with 

these rocks are gneisses of probable pelitic origin. They are 

comprised of plagioclase, quartz, sillimanite, cordierite, garnet 

and minor green spinel and have a . leucosome consisting plagio 

clase, quartz, garnet and coarse sillimanite. The sillimanite
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needles are aligned parallel to the regional lineation.

The Burnt River granitic gneisses of map-subunit 1h occur in 

a small area in the southwestern map-area. They are fine-to 

medium-grained, equigranular, pink, leucogranitic rocks and form 

part of a larger mass of granitic gneisses of the Glamorgan 

Gneiss Complex (Chesworth 1966) south of the present area. Minor 

grey gneisses occur within granitic gneisses. At its northern 

boundary the Burnt River Gn.eisses are underlain by syenitic 

gneisses and paragneisses. In all the rocks and especially the 

syenitic gneisses pegmatite, in places with graphic textures, are 

developed. 

Geochemistry

In Table 3 chemical analyses of gneisses and associated 

anatectic mobilizates are listed and compared with analyses of 

similar rocks from the literature. The results are plotted in a 

triangular diagram (Figure J,) and show a trend resembling that of 

a calc-alkali ne igneous suite.

The analyses of the garnet-orthoamphibolite bearing gneisses 

are characterized by a depletion in potassium. They are also 

depleted in calcium. Lal and Moorhouse (1969) suggest that 

similar garnetiferous rocks at Fishtail Lake were potassium 

depleted on account of an anatectic extraction of a potassium- 

rich melt. Warren (1979) suggested that cordierite-gedrite bear 

ing garnet gneisses are metamorphosed products of mafic rocks 

weathered in a tropical environment. The location of the rocks 

of subunit 1f at a possible unconformity in the Drag Lake Area 

would support Warren's (1979) suggestion.
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Supracrustal Rocks of the Central Metasedimentary Belt 

Introduction

The supracrustal rocks of the map-area have been grouped 

into two map-units and into several subunits. The present 

knowledge and detail of mapping, in the opinion of the author, 

does not allow a correlation of the supracrustal lithologies of 

the present area with the lithostratigraphy of the Grenville 

Supergroup as has been done east (Center Lake Area) and south 

(Eels Lake Area) of the present area (Bright, in preparation). 

Amphibolite, Hornblende and Pyroxene Gneiss

Rocks of this map-unit (map-unit 2 on Map p.^v; back pocket) 

occur in four places in the Drag Lake Area. They form a long, 

thin horizon along the southern and eastern contact of the Dysart 

Gneiss Complex which they appear to overlie and, in turn, are 

overlain by rocks of map-unit 3. They also occur in the south 

western, southeastern and eastern parts of the map-area. At 

Yankton Lake they appear to envelope the basement grey gneisses.

The rocks occurring along the contact of the Dysart Gneiss 

Complex consist of grey to black, fine-grained, in places banded 

amphibolite to hornblende gneiss (subunit 2a) and are, in places, 

migmatitic containing a pink foliated, granitic mobilizate. In 

thin-section they are seen to be composed of a granoblastic 

assemblage of hornblende, plagioclase (An 36), biotite and 

quartz.

In the southwestern map-area, south of Drag Lake and within 

the Drag Lake Syenite rocks of map-unit 2 consist of amphibolite, 

hornblende and hornblende-biotite gneiss (subunit 2 a) and a
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finely laminated pyroxene-rich rock (subunit 2 c). The 

lamination in the pyroxene-rich rock are 0.5 to 1 cm thick and 

may vary markedly in composition on the scale of a thin-section. 

The laminae are composed of combinations of four or more of the 

following minerals: plagioclase (An 25), microcline, quartz, 

clinopyroxene, scapolite, and titanite.

In the eastern part of the map-area, at Yankton Lake, 

amphibolite and hornblende gneisses of subunit 2a and migmatitic 

amphibolites of subunit 2b occur. Under the microscope these 

rocks consist either of hornblende, plagioclase (An 20), with 

minor biotite and titanite or clinopyroxene, plagioclase (An 

^0-48), biotite and scapolite. Hornblende partially replaced the 

clinopyroxene. In one sample hornblende and clinopyroxene appear 

to be in stable contact.

In the southeastern map-area amphibolite is exposed in 

several roadcuts of Highway 121. The rock, in many aspects is 

similar to the amphibolites near Yonkton Lake. It is homo 

geneous, medium to fine grained and contains hornblende, clino 

pyroxene plagioclase, biotite and titanite. Plagioclase (An 4-5) 

is partially replaced by scapolite.

Migmatitic amphibolite and hornblende gneisses of map-sub- 

unit 2b contain common granitic leucosome. In places the leuco 

some contains very elongate quartz ribbons and feldspar augen set 

in a fine-grained, granoblastic granitic matrix. 

Marbles and Associated Metasediments

Rocks of map-unit 3 consist of marbles and other meta- 

sediments that are associated with the marbles. The unit can be
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subdivided into 11 subunits of which 6 are marbles. The other 

subunits are skarns, diopside gneiss, metaquartzarenite 

(quartzite) and blotite-rich paragneiss.

Rocks of map-unit 3 underlie approximately one quarter of 

the map-area. Their distribution is somewhat different from that 

shown on the map of Adams and Barlow (1910) and on the 

compilation map of Hewitt (1957 b). The marble occurrences in 

Dysart and Maynooth Townships shown as not connected on the 

published maps (Adams and Barlow 1910; Hewitt 1947b) appear to be 

jointed via a narrow band of marble.

In the southeastern map-area map-unit 3 consists of mappable 

subunits which are, from structural bottom to top, biotite-rich 

paragneiss, metaquartzarenite and marble. Elsewhere in the area 

marbles, metaquartzarenites and biotite-rich paragneisses occur 

interlayered at a smaller scale and do not form individual 

mappable units. 

Petrography 

Marble 

General Petrography

The marbles of the area are commonly medium to coarse 

grained. Grain sizes range from 1 to 7 mm and average about 3 to 

4- mm. Calcite and calcite-dolomite marbles are interlayered in 

most places and the two most common marbles, namely phlogopite 

and serpentine marble, usually contain both carbonates.

The rocks show few signs of intergranular strain apart from 

twin lamellae. However, large strains for these rocks are 

indicated by disrupted, boudinaged, folded and rotated, foliated
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inclusions of country rocks, for example metaquartzarenite and 

paragneiss, set in a massive carbonate matrix ("Marble Tectonic 

Breccia").

In phlogopite marble (map-subunit 3b) coarse dolomite 

crystals, 3 to 5 mm in size, may predominate over fine 

interstitial calcite or, vice versa, coarse calcite may occur in 

fine-grained interstitial dolomite. Graphite is common.

In the serpentine marbles (map-subunit 3c) dolomite, calcite 

and serpentine are usually subequal and evenly distributed 

throughout the rock. In the marbles north of Drag Lake, how 

ever, serpentine may make up more than 30 percent of the rock. 

Serpentine commonly forms amoeboid patches up to 3 mm across and 

locally tremolite coexists with serpentine. Phlogopite is 

present in most places. The assemblage calcite - serpentine - 

diopside quartz has also been noted by the author. Serpentine 

contains much iron-oxide as inclusions and may represent retro 

graded forsterite or S102 and H20 metasomatism of dolomitic 

marble (Kretz 1980).

Tremolite marble (map-subunit 3d) is not very common. 

Tremolite occurs as randomly oriented stout crystals up to 5 mm 

in cross-section or more commonly as rosettes of slender 

prismatic crystals. In thin-section tremolite rims or almost 

completely overgrows serpentinized forsterite or diopside. 

Phlogopite, dolomite and calcite are the other rock forming 

minerals observed.

Chondrodite marble (map-subunit 3e) has been observed only 

at roadside outcrops near Essonville in the southeastern part of
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the map-area. It is interbedded with diopside marble, phlogopite 

marble and tremolite marble. Chondrodite is accompanied by 

phlogopite, tremolite and rarely fluorite and forms grains of a 

wide range of sizes (0.5-4- mm).

Diopside marble (map-subunit 3f), occurs near Essonville but 

has also been observed at a few places elsewhere in the present 

area. Graphite marble (map-subunit 3g) containing macroscopical- 

ly readily visible graphite occurs at several places in the map- 

area, for example south of Miskwabi Lake, north of Kennibik Lake 

and at the northern border of the map (No.Prf?/ back pocket). 

Mineralogical and Textural Characteristics of Contact Metasomatic 

Marbles Near Contacts with Plutonic Rocks

Marbles close to syenite and granitic bodies (map-unit 5) 

are very coarse grained, commonly pink in colour and contain, in 

places, coarse-grained diopside, actinolite, pyrite, apatite and 

quartz. Some of these contact metasomatic rocks are radioactive, 

some may carry molybdenite. Near the contacts with plutonic 

rocks remobilized marble may have reacted like an igneous rock 

intruding adjacent rocks for example syenite or metamorphic 

pyroxenite. These intrusive marbles may also appear to grade 

into syenites that near their gradational contacts with the 

marble bear coarse calcite and apatite. The marbles near 

contacts with plutons commonly are enriched in silicate minerals 

compared to non-contact metasomatic ones. This can be studied at 

roadcut outcrops along Highway 121 about 1 km east of the western 

map boundary where calcitic marbles contain disseminated, 

amoeboid centimetre-sized aggregates of plagioclase or of



aggregates consisting of piagioclase, quartz, clinopyroxene,

titanite and pyrite.

Metamorphic Pyroxenite, Skarn, and Diopside-Feldspar Gneiss

In the Drag Lake Area metamorphic pyroxenite (map-subunit 

3h) is a minor but widespread rock type and makes up approximate 

ly 10 percent of map-unit 3. It occurs as inclusions in syenite 

and interlayered with marbles and quartzites. The largest 

occurrence of metamorphic pyroxenite is found 2 km west of Allen 

Lake, approximately 150 m south of the northern map boundary.

Metamorphic pyroxenite is a fine-to medium-grained, pale 

grass-green, granoblastic rock which contains less than 10 per 

cent combined quartz, microcline and calcite. Late fractures in 

the rock contain coarse actinolite, quartz, calcite, phlogopite 

and microcline.

Metamorphic pyroxenites are either common skarns or meta 

morphic dolomitic quartzarenites. The interlayering of quartzite 

(metaquartzarenlte) and pyroxenite near syenite bodies is 

possibly the result of selective contact metasomatic alteration 

to pyroxenite of dolomitic quartzite. Pure metaquartzarenites do 

not react under these conditions and remain unaltered resulting 

in an interlayering of metamorphic pyroxenite and metaquartz- 

arenite.

Skarn (map-subunit 3i) occur at the boundaries of marbles 

with intrusive igneous bodies or with cross-cutting pegmatites. 

They are volumetrically less important than the metamorphic 

pyroxenites, dark green in colour and consist of, in places 

euhedral, pyroxene, scapolite and titanite. Molybdenite is also
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present in places.

Diopside feldspar gneiss (map-subunit 3J) is not very 

abundant in the area and probably represents a strongly deformed 

and metamorphosed assemblage of pyroxenite inclusions and syenite 

host rock. The gneiss consists of alternating bands of grano 

blastic pyroxene, albite and minor actinolite alternating with 

bands of plagioclase and microcline. The bands are approximately 

2-10 cm thick. 

Metaquartzarenite (Quartzite)

Quartzites (map-subunit 3k) are common throughout the area 

and form interbeds within marbles and most interbeds are too thin 

to be shown on the map that accompanies the present report (No. r, 

back pocket). A thick mappable unit underlain by biotite-rich 

paragneiss and overlain by marble forms a prominent northwest, 

across Esson Lake trending ridge which extends south of the map- 

area (Armstrong and Gittins 1968).

The quartzite is commonly coarse grained. Fine-grained, 

mylonitic varieties also occur. In thin section the rock is seen 

to be composed of quartz and up to a combined ten percent of 

diopside, biotite, and feldspar and accessory minerals such as 

titanite, pyrite and calcite. These minerals commonly exhibit a 

strong fabric. Quartz, however, has blocky, stepped outlines. 

The growth of quartz, therefore, may be ascribed to recrystal 

lization during or after deformation. 

Biotite-Rich Paragneiss

Biotite-rich paragneiss (map-subunit 31) is not uncommon 

within the area and constitutes approximately 5 to 10 percent of
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unit 3. It forms thin, not mappable interbeds within other meta- 

sedimentary rocks. Only near Esson Lake is a thicker unit shown 

on the geological map that accompanies the present report (Map p, 

back pocket). It underlies a thick unit of metaquartzarenite 

described above. The thinner units range In thickness from 1 to 

5 m and are Interlayered with marble and metaquartzarenite.

The gneisses are fine to medium grained, layered and 

commonly rusty weathering. In the biotite-rich layers the mica 

lies parallel to the layering which Is commonly transposed by 

intrafolial Isoclinal folding.

In thin section the rock contains 40 to 60 percent red to 

reddish brown biotite forming a decussate texture (Vernon 1975). 

Very fine-grained plagioclase (An 40-48) makes up approximately 

15 to 20 percent of the rock and is much more common than 

microcline. Garnet is present in places and tourmaline is an 

omnipresent accessory. In one thin section obtained from a 

sample from north of Miskwabi Lake the high-grade mineral 

assemblage (Winkler 1976) of K-feldspar - sillimanite - garnet - 

biotite - plagioclase - quartz was observed. 

Mafic Intrusive Rocks 

Introduction

There are two large mafic bodies in the area, the Farquhar 

Lake Complex and the Loon Lake Diorite. The Farquhar Lake 

Complex in the northeast of the area consists of pyroxenite, 

anorthositic gabbro, gabbro and anorthosite. This complex and 

the Loon Lake Diorite south of Loon Lake are continuous with 

larger masses outside the map-area. Both are characterized by



-17-

large central portions with primary igneous textures enclosed by 

rocks with textures formed during syntectonic metamorphism. 

Farquhar Lake Complex

The Farquhar Lake Complex consists of four igneous bodies of 

which two, (dominantly anorthositic to leucogabbroid near 

Kennibik Lake, lie structurally beneath supracrustal rocks and 

basement grey gneisses. The other two are of more mafic 

composition and lie above the supracrustal and basement rocks. 

One of these bodies at the upper level, the one just south of 

Yonkton Lake is predominantly gabbroic in composition, the other 

one near Allen Lake, is gabbroic to pyroxenitic and character 

ized by a strong negative magnetic anomaly.

The Farquhar Lake Complex appears to predate the syenites 

and granites of the area since these rocks contain inclusions of 

metagabbro. 

Petrography

The anorthositic rocks (map-subunlt 4a and 4-b) occur 

throughout the Farquhar Lake Complex, for example at the southern 

shore and islands of Kennibik Lakes. Adams and Barlow (1910, p. 

94-95) considered these rocks, because of their mode of 

occurrence with marbles, to be derived from limestone. In some 

outcrops the anorthosite contains rounded inclusions up to 

several metres in size, of gabbro or, of pyroxenite showing 

amphibolized rims.

Almost all the anorthositic rocks are more or less re- 

crystallized to white and grey, lineated granoblastic gneisses. 

Mafic minerals are pyroxene, hornblende and biotite. The latter
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two minerals rim and replace the pyroxene. Plagioclase in 

samples taken from the Kennibik Lake Occurrence makes up 

approximately 90 percent of the rock, which, therefore, modally 

lies at the anorthosite-leucogabbro boundary.

In thin section recrystallized plagioclase (An 60) forms a 

fine equigranular texture in which a few preserved coarser-grain 

ed primary plagioclase (An 65) grains form augen (Plate 2b). Up 

to about 20 percent of plagioclase is replaced by scapolite. 

Single scapolite grains, in places, appear to replace several 

plagioclase grains.

Anorthosite with well preserved primary igneous textures 

occurs within gabbro in the extreme eastern part of the map-area 

south of Yankton Lake. It is characterized by plagioclase (An 

64) that is up to 4 cm long and forms a cumulate texture. The 

intercumulus clinopyroxene is almost completely replaced by a 

mosaic of pale green amphibole.

The gabbros of the Farquhar Lake Complex have been subdivid 

ed into two subunits (4-d, e). Subunit 4-d represents primary 

textured gabbro consisting of tabular, euhedral cumulus plagio 

clase (An 64) and Intercumulus clinopyroxene. The pyroxene 

commonly has a narrow corona of pale green hornblende. Although 

a weak LS fabric may be present in these rocks the cumulus - 

intercumulus relationship Is still obvious. Primary textured 

troctolitic gabbro (Plate 3) also occurs and contains coronas of 

partly serpentinized olivine surrounded by successive layer of 

hypersthene and amphibole which contains tiny grains of spinel. 

Plagioclase commonly has a composition of An 65. Close to mafic
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minerals where it contains amphibole inclusions, however, it is 

more calcic (An 85). This metamorphic zoning of the primary 

plagioclase is reflected in the compositions of recrystallized 

plagioclase which may be either more or less calcic depending on 

what portion of the zoned primary plagioclase it replaced. Thus 

a recrystallized grain close to the portion of a primary plagio 

clase containing amphibole inclusions is more calcic than a new 

grain from a inclusion-free primary plagioclase.

In the completely recrystallized gneissic metagabbro of 

map-unit 4-e plagioclase forms a mosaic in which plagioclase 

grains are somewhat larger than in the recrystallized portions of 

the gabbros described above. The mafic mineral in the gneissic 

gabbro is dark green hornblende that forms a network surrounding 

the small lenses of granoblastic plagioclase grains.

The pyroxenites of the map-area for mapping purposes were 

subdivided into pyroxenite (subunit 4f) and amphibole-porphyro- 

blastic pyroxenite (subunit 4g). The rocks occur east of Allen 

Lake in the northeastern corner of the map-sheet (Map P.SH^i back 

pocket).

In general the pyroxenites are fine grained, dense and dark 

green. Pyroxene in places is replaced by euhedral or skeletal, 

randomly oriented coarse amphibole. In thin section colourless 

clinopyroxene forms a granoblastic texture. Small amounts of 

serpentine with opaque minerals were observed that probably 

replaced olivine. In places amphibole rims pyroxene or almost 

completely replaces it. Pyroxene intergrown with amphibole In a 

texture similar to mesoperthite also occurs. Both pyroxene and
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amphibole have minute opaque Inclusions aligned parallel to the 

cleavage traces. 

Geochemistry

In Table 5 eight chemical analyses of rocks from the 

Farquhar Lake Complex and their norms are listed. In Figures 3 

and 4 these analyses are plotted.

The rocks are moderately alkaline In character as indicated 

by normative nepheline in five of the norms, by the rather flat 

trend away from the iron apex in the AFM diagram of Figure 3a, 

and by the plotting of most analyses in the nepheline normative 

field of the Ne-01-Q triangular diagram of Figure 4. The trends 

of major oxides versus MgO (Figure 3b), for example the decrease 

of A1203 and Na20 and the increase in CaO and total iron with 

Increasing MgO contact can be explained in terms of 

differentiation from a single parent magma. 

Origin of the Farquhar Lake Complex

The author believes that the llthologles of the Farquhar 

Complex are comagmatic and represent a common differentiated 

suite of pyroxenitic - anorthositic - gabbroic intrusive rocks. 

The pyroxenite, however, appears to form the top of the sequence 

and not the bottom as one would expect in a common suite of mafic 

rocks. To account for this discrepancy the author suggests that 

the present uncommon configuration of the magmatic bodies is a 

result of ductile thurst faulting that took place shortly after 

the cessation of magmatic differentiation. 

Loon Lake Diorite

The Loon Lake Diorite (map-subunit 4h) is located in the
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southern part of the map-area and extends to the south of the map 

border where it was mapped as diorite by Armstrong and Gittins 

(1970). The diorite body is heterogeneously deformed and 

recrystallized and is marked by a positive aeromagnetic anomaly.

In hand specimen the rock is characterized by roughly 

aligned, euhedral laths of plagioclase, approximately 2 by 10 mm 

in size, which are set in a dark, biotite- and amphibole-rich 

matrix. Completely recrystallized varieties also occur in which 

small plagioclase lenses form a LS fabric within a matrix of 

biotite and hornblende.

In thin section plagioclase (An 35-38) exhibits albite, 

pericline and Carlsbad twins and many tiny inclusions of biotite 

and spinel (?) and trails of spherical inclusions or bubbles. 

Clinopyroxene is in part replaced and rimmed by a dark olive 

green hornblende. Biotite is approximately 1 to 2 mm In length 

and lies in the foliation. Close to partly replaced clino 

pyroxene symplectitic intergrowths of amphibole, opaque minerals, 

plagioclase and biotite are common. 

Syenitic and Granitic Intrusive Rocks 

Introduction

The syenitic and granitic rocks of map-unit 4 are strongly 

foliated. They intrude the supracrustal rocks of the Central 

Metasedimentary Belt and underlie approximately one quarter to 

one third of the map-area. The Drag Lake Complex, the largest 

body of map-unit 5 extends from the southwestern part of the area 

to Kennibik Lake. Small bodies occur also in other portions of 

the Drag Lake Sheet (Map, back pocket).
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On the following pages the geochemistry of the syenitic and 

granitic rocks is dealt with, followed by the petrography of 

individual lithologic units. 

Geochemistry of Syenitic and Granitic Intrusive Rocks

In Table 6 ten chemical analyses and norms of rocks assigned 

to map-unit 5 are listed. The buff alkali syenite of subunit 5a 

is characterized by total iron and calcium contents significantly 

higher than in other rocks of this unit. The rocks of subunit 5a 

are distinct also in being nepheline normative and two of the 

three analyses display an excess of sodium over potassium. 

Foliated pegmatites may have granitic or syenitic chemical 

characteristics. All analyses have somewhat high total alkali 

values.

Drag Lake Complex 

Petrography

The northern Drag Lake Complex, bounded on its south side by 

Long and Haas Lakes, is composed of a buff coloured, in most 

places quite mafic alkali-feldspar syenite (map-subunit 5a) and 

characterized by a linear positive aeromagnetic anomaly. 

Subordinate syenitic and quartz syenitic pegmatite (map-subunit 

5b) and minor dark hornblende-biotite gneiss also occur. The 

southern part of the complex, near Little Dudmon Lake and south 

of Haas Lake, is composed of foliated syenite and granite and 

contains septa of supracrustal rocks. Pink syenite (subunit 5f) 

and quartz syenite to granite are the most common lithologies 

here. Buff alkali-feldspar syenite, however, also occurs. 

Layers and inclusions of supracrustal rocks, especially marbles,
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and of skarns are possibly more common than shown on the map
p^HOH 

(No.'-, back pocket). Since these rocks weather readily, outcrops

of them are scarce. Along the northern boundary strongly 

foliated augen and quartz ribbon granites are common. Layered 

alkali-feldspar gneiss (map-subunit 5d) occurs in a band 

0.5 to 1 km south of the northern boundary of the complex.

The alkali-feldspar syenite is a fine-grained, olive colour 

ed, buff weathering rock. Coarse feldspar augen are aligned 

parallel to a well developed LS fabric which is formed by 

pyroxene and amphibole aggregates. The olive colour of the fresh 

rock may grade into pink, most commonly near contacts with supra 

crustal rocks.

Under the microscope the syenite is composed of fine-grain 

ed, intergrowth-free microcline and albite-oligoclase with 

discontinuous albite rims at plagioclase-microcline grain 

boundaries (Smith 1974-). The plagioclase, in places, exhibits 

peristerite lamellae. Feldspar augen range in size from about 2 

to 6 mm, and are most commonly microcline-perthites. Plagioclase 

augen with strong undulatory extinction are also present. 

Hornblende, biotite and clinopyroxene are the common mafic 

constituents. Clinopyroxene is green and moderately pleochroic. 

Much of the hornblende and biotite is metamorphic in origin since 

hornblende-quartz rims and symplectitic intergrowths of 

hornblende, quartz and opaque minerals or of hornblende, quartz, 

biotite and opaque minerals replace the pyroxene. Magnetite- 

ilmenite occurs finely disseminated in most thin-sections. 

Calcite may form up to five percent of the rock. Titanite and



apatite are accessory minerals.

Foliated pegmatites of map-subunit 5b are common In the area 

and the largest bodies occur near the northern margin within the 

syenite. They are characterized by very coarse mesoperthitic 

microcline, plagioclase and clinopyroxene, in places rimmed and 

replaced by hornblende. Accessory minerals are calcite, titanite, 

biotite and allanite. Pegmatites intruding marble are commonly 

rich in pyroxene and poor in quartz. Unfoliated and poorly 

foliated late tectonic, commonly graphic pegmatites and granites 

are also assigned to this map-subunit 5b.

Rocks of map-subunit 5c are fine-grained, equigranular pink 

syenite. These rocks are not very common in the map-area and 

appear to cross-cut earlier members of map-unit 5, although they 

are foliated.

Pink and white banded syenite gneiss of map-subunit 5d is a 

very distinctive rock and, as noted above, occurs within the 

northern part of the Drag Lake Complex. The banding ranges in 

thickness from 0.2 to 2 cm. Pink bands may interfinger with 

white or in places, may be absent, possibly suggesting a meta 

somatic origin for the banding. The white bands are composed of 

plagioclase, the pink of plagioclase and microcline. In both 

pink and white bands biotite and magnetite are present. The 

feldspars are fine to medium grained and equigranular. Plagio 

clase alteration is common. White to grey corundum-bearing 

varieties occurs sparingly. The corundum is up to 5 mm in size 

and commonly exhibits some alteration to muscovite.

The biotite-rich syenite of map-subunit 5e, as subunit 5c,
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is not common. It is a fine-grained, well foliated rock that 

contains up to *fO percent of biotite. The rock appears to 

cross-cut earlier members of map-unit 5. Concordant relation 

ships, however, are more common.

Pink syenite gneiss (map-subunit 5f), is the most abundant 

rock type in the southern part of the Drag Lake Complex where, 

however, all other subunits of unit 5 also occur. Single out 

crops may consist of one or more subunits, and hornblende-and 

biotite-bearing gneisses of unit 2 and rocks of map-unit 3, such 

as metamorphic pyroxenite, metaquartzarenite, calc-silicate rich 

marbles and skarns also occur. These lithologies are commonly 

interlayered with each other and exhibits rock fabrics indicative 

of a high magnitude of strain. Cross-cutting late pegmatites 

were also observed, for example south of Little Dudmon Lake.

Extreme deformation of interlayered competent syenitic rocks 

and incompetent ductile marbles result in fragmentation and 

engulfment of syenite blocks in marble. Such relationships can 

be observed at marble-syenite contacts, for example at Highway 

121 near the western end of Loon Lake where fragments of syenite 

in a marble matrix range in size from a few millimetres to about 

1/2 metre and where the amount of marble matrix present with 

syenite fragments decreases westward within several hundred 

metres oblique to the general strike of the rocks. At other 

locations pink calcite fills openings in the syenite or, for 

example on Highway 121 between the western map boundary and Haas 

Lake the competent syenite fragments are pulled apart and folded 

within the marble and surrounded by a fringe of coarse calcite
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plus silicate and sulphide minerals.

The syenite of map-subunit 5f is a pink, fine-to medium- 

grained, granoblastic rock that contains a few feldspar augen. 

Green clinopyroxene is common in most places and occurs as single 

grains, as amoeboid or pod-like clusters or makes up the gneissic 

banding of the rock. The rock contains more potassic feldspar 

than the syenite of subunit 5a.

In thin section the rock is seen to be composed of fine- 

grained microcline, in places forming perthitic augen, and sub 

ordinate fine plagioclase (An 10). Pale green clinopyroxene is 

commonly marginally altered to hornblende and quartz or is almost 

completed replaced by symplectitlc intergrowths of amphibole, 

quartz, opaque minerals, some biotite and calcite. Apatite, 

titanite, pyrite and magnetite are accessory minerals.

Map-subunit 5g represents pink quartz-syenite to granite 

that is similar to the pink syenites of map-subunit 5f. It is a 

foliated, fine-grained rock, characterized by attenuated quartz 

ribbons, a paucity of mafic minerals, such as clinopyroxene and 

hornblende, and by feldspar augen. Microscopically it displays a 

granoblastic mosaic of microcline and albite which in places 

contains microcline perthite augen. The presence of marginal 

fine-grained recrystallization around and undulatory extinction 

in these augen indicates that these rocks originally were much 

coarser grained and that they were subjected to strong 

deformation.

Small Syenite and Granite Bodies 

Petrography

Rocks of map-unit 5 form several small bodies northeast of
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the Drag Lake Complex. They contain interlayered lithologies of 

subunits 5a, b, f and g described above and appear to be thin 

lenticular sheets in which gentle folding postdates the main 

fabric forming deformational event.

The syenitic and granitic gneiss 1.25 km northwest of Allen 

Lake contains layers of metagabbroic gneiss (map-unit 4). Band 

ed, quartz-rich syenite to granite identical to the leucosome in 

the migmatitic amphibolite lies close to the border of the meta 

gabbroic gneiss. The rocks were subjected to strong syntectonic 

recrystallization as illustrated by the presence of 10 cm long 

and 2 cm wide feldspar augen within a fine equigranular 

feldspathic matrix. These augen were derived from a crosscutting 

pegmatite disrupted during the deformational event.

Small granitoid, in places pegmatitic bodies in Monmonth 

Township previously assigned by Armstrong and Gittins (1970) to a 

"Granitic Group" were found to have a syenitic to granitic modal 

range of quartz with syenitic varieties predominant and were 

accordingly assigned to map-subunits 5f and 5g.

Syenitic or granitic rocks not only form large and small 

bodies but are found also in most outcrops of supracrustal rocks. 

In general, there appears to be a predominance of syenitic types 

in the marbles and of granitic types in quartzofeldspathic supra 

crustal rocks. This suggests metasomatic processes in the 

genesis of the former. This is supported by the presence of 

calc-silicate mineral-bearing skarn in the marbles at the margins 

of syenitic rocks as observed east of the intersection of the 

Essonville Line with Highway 121. Here marble adjacent to a
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syenitic dike contains in excess of 20 percent biotite and 

abundant small green apatites. The syenite dike itself is pink 

to buff, fine to medium grained and contains disseminated clots 

of fine-grained calcite, pyroxene, apatite and pyrite. The rock 

has been assigned to map-subunit 5f. 

Late Granitic Pegmatite and Granite 

Petrography

Very coarse-grained, unfoliated granitic pegmatite and 

associated medium-grained granite have been assigned to map-sub- 

units 5h and 5i respectively. They occur mainly in the southern 

part of the Dysart Gneiss Complex. Excellent exposures of 

pegmatite are along the southern shore of Outlet Bay of Drag Lake 

and also on the small islands in Art Lake. They are composed of 

perthite and quartz and minor coarse biotite, magnetite and 

tourmaline. Perthite is up to 10 cm in size. 

PHANEROZOIC 

Cenozoic 

Quaternary 

Pleistocene and Recent

Pleistocene and Recent deposits were not the focus of the 

present study. Extensive accumulations of fluvioglacial sand and 

gravel were observed in a 1 to 2 km wide zone north and south of 

Drag Lake.

Henderson (1973) studied the Quaternary Geology of the 

Haliburton-Burleigh Falls area and much of his observations are 

relevant also to the present study area. Ice movement according 

to Henderson (1973) occurred at about 20 to 25 degrees west in
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the area studied by him. Most unconsolidated material is glacial 

in origin and the ground moraine cover is characteristically thin 

and discontinuous. At the flanks of hills they may be thicker. 

For more information on the Pleistocene and Recent geology on the 

general area and on southern Ontario the reader is referred to 

Henderson (1970, 1971, 1972 and 1973), Gravenor (1957) and 

Chapman and Putnam (1984). 

Metamorphism

The author believes that the metamorphic peak in the Drag 

Lake Area was reached during regional tectonism when moderately 

southeast plunging stretching lineations were produced and when 

ductile thrusting at the northern boundary of the Central 

Metasedimentary Belt occurred (Culshaw 1983). This is indicated 

by the growth of all major index minerals within the lineations. 

The metamorphism appears to postdate or to be contemporaneous 

with the emplacement of all plutonic rocks except the late 

pegmatites of subunits 5i and 5J. The pervasive migmatization 

within the Dysart Gneiss Complex is syntectonic.

Metamorphic conditions can be estimated from the mineral 

assemblages present (Table 7). In marbles, diopside is a common 

prograde mineral, diopside and quartz and forsterite are present 

but not common. Retrograde assemblages include quartz and 

tremolite overgrowing diopside and, rarely tremolite overgrowing 

forsterite. Prograde assemblages could therefore be 

representative of such reactions as:

Tremolite * calcite * quartz ^ diopside * C02 * h^O and 

Tremolite -i- dolomite ^ forsterite * calcite * C02 * H20
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(Winkler 1976).

In the garnet gneisses and biotite rich paragneiss 

sillimanite is the only species of Al2 8105 present, and in the 

former, orthoamphibole is stable rather than the higher 

temperature assemblage of orthopyroxene and quartz. Upper and 

lower pressure limits may be set by the boundaries of the field 

of stability of the assemblage cordierite * almandine * 

sillimanite * biotite * quartz * plagioclase   K-feldspar for 

magnesian bulk compositions (Winkler 1976). This assemblage is 

found in the pelitic members of the garnet gneisses (Map-unit 

1f). The metamorphic conditions implied are: 600-700 O C at 4.5 

to 6.5 kb. This estimate agrees well with that of Chesworth 

(1971) who deduced for the area to the south of the Drag Lake 

area conditions of 580-7000 C at 3.5 to 7 kb.

These conditions are compatible with many other mineral 

ogical features observed, for example: the presence of Boggild 

and Huttenlocher intergrowths in andesine and labradorite, which 

is restricted to higher grade rocks O600 O C, Wenk and Wenk, 

1977; 6500   iQQo Nissen 1968); the occurrence of diopside 

and hornblende together in amphibolltes; the range of plagioclase 

compositions for particular bulk compositions (Table 8, compare 

Wenk and Wenk 1977); and the occurrence of anatexis in the Dysart 

Gneiss Complex and the biotite rich paragneiss. 

Structural Geology

The present area is part of a belt of generally highly 

strained rocks along the northernmost boundary of the Central 

Metasedimentary Belt (Wynne-Edwards 1972) which is characterized



-31-

by a moderately southeast plunging down-dip lineation (Divi 1972; 

Best 1966; Hewitt 1962). The development of the stretching 

lineation may be interpreted in terms of a northwest directed 

ductile thrusting which, for example, overthrust the Dysart 

Gneiss Complex onto the marbles to the north. The importance of 

the ductile thrusting and shearing in concentrating uranium has 

been speculated upon by Masson and Gordon (1979). Their 

delineation may therefore be of economic importance.

This northwestward thrusting has been shown to be present 

throughout the Grenville Province of Ontario (Davidson et al., 

1982, Culshaw et al., 1983). Its recognition is of fundamental 

importance in understanding the tectonic evolution of this part 

of the Grenville Province which involved thrust stacking of large 

segments of crust (Davidson 1984).

The most readily observable clues to the ductile thrusting 

event are the minor structures of which the most common is the 

lineation, which marks the stretching direction in the rocks and 

is assumed to lie close to the direction of transport of the 

thrust slices (Figures 6a, b, and 7).

The lineation, as can be seen on the map of Figure 6a, is 

pervasive, is formed in all suitable rock types and trends to the 

southeast and plunges shallowly. It is expressed in a variety of 

fashions: as quartz ribbons In granites; as mineral aggregates 

in metagabbros and syenites; as mineral lineations such as 

aligned clinopyroxene in quartzite or the edge of mica flakes in 

most mica bearing rocks; or as the intersection of 

granitic/syenitic veins or dykes with the foliation.
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Minor folds are also closely related to the lineation. They 

range from tight Isoclinal forms with axial surfaces parallel to 

the lineation to more open asymmetric folds. Whatever their form 

their hinges lie either closely parallel to the stretching 

lineation or narrowly dispersed within a shallowly southeast 

dipping plane (Figure 7). Axial plane foliations, where formed, 

are composed of identical minerals to those in the lineation and 

the axial planes generally dip shallowly sub-parallel to the 

southeast dipping 'average 1 foliation (Figure 7).

The regionally pervasive ductile strain indicated by these 

minor structures can readily be observed to be very intense 

within certain rock types. The most obvious example is that of 

the marbles which, as alluded to previously, commonly have a 

chaotic breccia fabric of rotated gneiss, syenite and granite 

fragments which indicate the extreme ductility of the marbles 

with respect to all other rock types. Moreover, the syenites and 

granites associated with the marbles commonly have fabrics 

indicative of a high degree of grain-size refinement accompanying 

high strain. The marble belts are therefore interpreted as zones 

of intense ductile shear.

Throughout the area layering and tectonic foliation are 

normally parallel to each other. Regionally the foliation 

attitude is compatible with the presence of ductile thrusting 

along low dipping shear zones. Thus, over large portions of the 

map, foliation is shallowly inclined, commonly dipping moderately 

southeast with a down-dip stretching lineation (Figure 6). 

Folding of the foliation results in two types of large scale
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structures. The first comprises zones of generally northwest 

striking, variably dipping foliation. A good example is that 

overlapping and to the west of Esson Lake (Figure 6, Domain 8). 

This type of structure appears to be essentially a folding 

coaxial with the regional lineation formed during the metamorphic 

event and deformation (Culshaw 1983). The second type is 

represented by structures of which the axes are not parallel to 

the regional lineation, for example that structure in grey gneiss 

north of Esson Lake, or that within the extreme northeast end of 

the Dysart Gneiss Complex (Figures 6 and 7, Domains 3 and 6). 

These structures are gentle open folds of shallow foliation and 

also may have been formed late in the main phase tectonic event 

(Culshaw 1983).

An essential feature of both these types of large scale fold 

structures is that they are folds of low dipping foliation 

(Figure 7). Thus structure of the entire area may be interpreted 

as a shallowly southeast dipping monocline of, for the most part 

strongly foliated, high grade rocks (Figure 7).

A strong argument in favour of thrust tectonics lies in the 

relation of the Dysart Gneiss Complex to its surrounding rocks. 

The gneiss is a large sheet shallowly inclined to the southeast 

and is surrounded by marble; a large segment of its upper and a 

small part of its folded lower boundary are exposed within the 

map-area. Whatever the age of the protolith of the gneiss it is 

difficult to envisage how such a large sheet-like body of gneiss 

could be emplaced in other than a thrust regime. If the reason 

able assumption is made that the grey gneiss represents basement



to the Central Metasedimentary Belt, then the case for 

allochthonous or parautochthonous status of both the Drag Lake 

Gneiss and the Allen Lake Gneiss becomes even more compelling.

Finally, reference may be made to the apparent reversal of 

the igneous stratigraphy displayed by the pyroxenite which 

overlies comagmatic rocks of the Farquhar Lake Complex in the 

northeast of the map sheet. This too can be explained by 

thrusting.

These considerations may be summarized in the following 

tectonic model: During peak metamorphism (medium pressure, upper 

amphibolite facies) all rocks were penetratively deformed in 

response to events associated with the thrust emplacement of 

sheets of basement gneiss northwestward into and over the cover 

rocks; this event resulted in the formation of the southeast 

trending stretching lineation in most rocks and in particularly 

intense deformation of marbles and associated rocks in which the 

shear strain which accompanied the thrusting was concentrated. 

The map area is a small part of a much larger region effected by 

this event. Thus it is likely that the marbles and associated 

rocks which overlie the Dysart Gneiss Complex themselves helped 

accommodate also the emplacement of the Glamorgan Gneiss - a 

large complex to the south of the map area of which the northern 

end is represented by the Burnt Creek Granite (Figure 6a). 

Economic Geology 

Introduction

The Drag Lake Area lies close to the Bancroft uranium camp 

and several radioactive occurrences are known in the area.
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However, to date no economic uranium discovery has been made. 

During 1916-1917 minor molybdenum was mined by G. Padwell in 

Monmouth Township. In 1957 exploration for magnetite by 

Frobisher Limited in the northeastern corner of the area was not 

successful. During the present field work no copper mineral 

ization was discovered to be associated with orthoamphibole- 

garnet gneisses. Rocks with this mineral assemblage commonly 

appear to be associated with copper sulphides (Upadhyay and 

Smitheringale 1972).

Description of Mineral Deposits and Exploration Activity 

Uranium

Four uranium occurrences are recorded in the Drag Lake Area 

(Satterly 1956; Assessment Files Research Office, Ontario 

Geological Survey, Ministry of Natural Resources, Toronto). Very 

few sites of elevated radioactivity were encountered by the field 

party personnel during mapping.

All the recorded uranium occurrences may be classed as meta 

somatic (Robinson 1959). The host of the mineralization is 

usually a calcitic marble with one or more of phlogopite, diop 

side or serpentine, or a pyroxenite, either a light-green, 

granular, medium-grained diopsidite with variable amounts of late 

phlogopite, actinolite, calcite, scapolite and microcline or a 

coarser dark green pyroxene - scapolite - calcite rock with some 

well-formed cavity-filling crystals. The uranium mineral in the 

deposits is reportedly uraninite (Satterly 1956; Assessment Files 

Research Office, Ontario Geological Survey, Ministry of Natural 

Resources, Toronto).
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All the known uranium occurrences are found in the south of 

the map-area in the boundary zone of the Glamorgan Gneiss Complex 

which is underlain in part by granites, quartz-monzonites and 

alaskites akin to rocks found in the large plutonic bodies in the 

heart of the Bancroft uranium area. They all occur on the flanks 

of, or in a satellite to a regional radioactive high (Uranium 

Reconnaissance Airborne Gamma Ray Spectrometer Survey, 1976, map 

35531 G, Ford and Charbonneau 1979), and are found in rocks 

apparently identical to, and physically continuous with rocks of 

the Tory Hill, Eel's Lake and Cavendish Formations of the 

Grenville Supergroup, which, according to Bright (1977) contain 

all the economically important uranium mineralization in the 

adjacent Eel's Lake area. 

Uranium Occurrences

Beatty (1955) (1)

Satterly (personal files) reported that the Beatty uranium 

property consisted of five claims, E.G. 8264-8 inclusive, in 

Dysart Township. In May and Oune of 1955, four holes totalling 

90 m were diamond drilled, nos. 1 and 2 on claim E.O. 8264, N, 

Lot 18, Concession III, and nos. 3 and 4 on claim E.O. 8273. 

Eight adjoining claims were noted (E.O. 8271-8). No mention was 

made by Satterly of radioactivity or mineralization.

No record of this exploration was found in the Assessment 

Files Research Office, Ministry of Natural Resources, Toronto. 

However, a group of more recent claims is shown on the 1980 claim 

map of Dysart Township which overlap with some of the above 

claims. The ownership of these claims is not known to the



-37- 

author.

In the 1980 field season, the probable site of the 

exploration activity was located. The present land-owner (son of 

Mr. Beatty) indicated a small pit in open fields on a south- 

facing slope in N 1/2 Lot 18, Cone. Ill, Dysart Township.

The pit is roughly triangular, 4.5 by 6 m and 1.8 m deep and 

is partly infilled and overgrown. It is situated in a mass of 

well-exposed coarse graphic granite and pegmatite, which encloses 

large rafts and xenoliths of amphibolite and hornblende gneiss, 

making up 20 percent of the total rock mass. The granite is 

weakly foliated to unfoliated, in contrast to the inclusions 

which dip moderately (25-35Q) to the south-east in concordance 

with regional dips.

A pyroxene and scapolite rock is exposed on the north wall 

which may have been one of the exploration targets since it is 

weakly radioactive at levels somewhat higher than local back 

ground. This rock is clearly a large inclusion in the graphic 

granite and can be classified as a skarn, probably formed by 

ingestion by the granite of subjacent silicate-bearing marbles. 

The skarn is composed of dark pyroxene, scapolite, some of which 

is euhedral and minor salmon pink calcite and apatite. 

Gould, B. (1955) (3) 

Claim #E.O. 8650, 8651, Lot 24, Cone. XIII, Monmouth Township

In 1955, four holes were diamond drilled, in the course of 

exploration for uranium, on claim E.O. 8650 in the N.W. corner of 

the N 1/2 of Lot 24, Cone. XIII, totalling 126 m (Satterly's 

personal files and Satterly 1956). The cores consisted In part
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of metamorphic pyroxenite, biotite gneiss and "limestone"; minor 

levels of radioactivity were recorded.

The exact site of the drill holes could not be located 

during the 1980 field season. In the assumed environs of the 

site, pink syenite and granite sheets of the Glamorgan Gneiss 

Complex predominate over metaquartzarenite, metamorphic 

pyroxenite and small amounts of tremolite marble. Levels of 

radioactivity did not exceed background.

New Insco Mines Limited (Cordell Gold Mines Limited) (1976) (5) 

Lots 27 and 28, Cone. XVI, Monmouth Township

In 1955, two showings were explored on the property of 

Cordell Gold Mines Limited in a search for uranium (Satterly 

1956). Shallow stripping and trenching were carried out and six 

holes were diamond drilled totalling 165 m. The core contained 

almost exclusively "diopside" rock (metamorphic pyroxenite), some 

of which gave high values of radiation. In 1976, New Insco Mines 

Limited conducted a scintillometer and geological survey on the 

two claims, showing that "skarn" (metamorphic pyroxenite) and 

pegmatites were uraniferous and that the former was the most 

enriched.

The map of New Insco Mines Limited (Assessment Files 

Research Office, Ontario Geological Survey, Ministry of Natural 

Resources (Toronto) indicates "blasted pits" as the main showing 

whereas Satterly (1956) describes as the main showing a small 

outcrop somewhat to the east of the pits (both in S 1/2 Lot 27, 

Cone. XVI). Inspection by the field personnel shows that the 

pits are three partially filled-in depressions, 1.5 by 3 m in
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size and about 0.5 m deep with no exposure in them, or near them 

and giving no scintillometer readings significantly above back 

ground.

The main showing, according to Satterly (1956), is a small 

outcrop of medium-grained, pale green metamorphic pyroxenite 

about 15 m long and 4-5 m wide. The pyroxenite has phlogopite 

flakes throughout and small calcite veins. Local high scintillo 

meter readings were obtained near concentrations of phlogopite. 

Satterly (1956) reports titanite and uraninite mineralization, 

although none of the latter was noted by the author. The showing 

is situated at the interface of a thick unit of impure quartzite 

and calc-silicate marbles mixed with micaceous paragneiss 

generally dipping moderately (30-60 0 ) to the southeast. 

Pegmatite and granite bodies are fairly common. 

Silver Acorn Developments Limited (1980) (7)

In 1979 and 1980 Silver Acorn Developments Limited explored 

an uranium property consisting of eight claims of which 5 were in 

the present area. A total of 270 m of stripping and trenching 

was carried out by the company all of which was later filled in 

and covered over (Assessment Files Research Office, Ontario 

Geological Survey, Ministry of Natural Resources, Toronto). Six 

holes were diamond drilled, totalling 230 m, intersecting 

pegmatite (in places bearing pyroxene), phlogopite and serpentine 

marble and "skarn" (metamorphic pyroxenite). Only one drill-hole 

was of interest in which uraninite was found in phlogopite 

marbles. Samples from two levels in this hole assayed at 0.108 

percent U 3 QQ and Q.065 percent U 3 0 8 .
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The site of this development is underlain by syenites, 

syenitic and granitic pegmatites, metamorphic pyroxenite and 

marble. The pegmatites are generally unfoliated and predominant 

ly concordant. The rocks dip moderately (20-50 0 ) to the 

south. Near the drill sites, the only rocks outcropping are 

syenites and pegmatites. None of the calcareous rocks found in 

the cores outcrop at surface. Assays of representative samples 

of drill-core all show low concentrations of uranium (Table 8), 

the highest in a pegmatite, 

b) Molybdenum

It is well known that molybdenum mineralization is associat 

ed with metasomatic uranium deposits (Robinson 1959) throughout 

the Grenville Province. This is also the case in the Drag Lake 

area. Thus molybdenite is found in pegmatites and "skarn"-like 

pyroxenites, pyroxene-scapolite skarns and salmon-pink coarse 

calcitic bodies. The only former producer of the area, the 

Padwell Mine, is typical. Flakes of molybdenite are found 

scattered throughout a pyritiferous part of a pegmatite intruding 

a calc-silicate marble. There are two molybdenum occurrence 

known in the area. They are the Johnston and Padwell occurrences 

and are described in the following.

Johnston (1925 or earlier), Lot 17, Cone. XV, Monmouth Township 

(4)

The Johnston Occurrence is listed as a molybdenite occur 

rence by Satterly (1943). There is no record of its history of 

exploration although work on the occurrence must have predated 

the report of Eardley-Wilmot (1925). In 1980, it was represented
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by a small depression filled with broken bricks with no exposure 

showing either in it or in the fields around it. Satterly (1943) 

reported a pit 4 m by 8 m and 1.2 deep which exposed a hornblende 

gneiss intruded by conformable pegmatite, dipping 20o to the 

south. A one-foot-thick rusty sulphide bearing band was noted to 

contain pyrite and a few large flakes of molybdenite. 

Padwell Mine (1940), Lot li, cone. XV, Monmouth Township (6)

This small mine was opened by G. Padwell in 1916, when he 

shipped to the Mines Branch in Ottawa 55.6 tons of hand-picked 

ore, grading 1.4 percent MoS2 from which 1,268 pounds of 

molybdenite was recovered (Satterly 1943). In 1917, 62 tons 

grading 1.0 percent MoS2 were shipped to the International 

Molybdenum Company's Concentrator at Renfrew.

Additional development on this property was performed by 

Canadian Molybdenite Mines Limited. In 1940; this involved an 

expansion of the old pit to its present size.

The pit is 36 m long, 10 m wide and 3.5 m deep. The main 

rock exposed is coarse salmon-pink marble with phlogopite and 

diopside with some interlayered hornblende gneiss and syenite 

gneiss. The marble appears to be remobllized, forming small 

stringers protruding into the syenitic rocks, which have a 

subhorizontal attitude. Near the centre of the pit is a loose 

block of rusty pegmatite. This Is presumably the remnant of the 

rusty pegmatite which Satterly (1943) reported at about the same 

location. The rusty material is composed of pyrite, pyrrhotite 

and minor molybdenite in large flakes.



MAGNETITE

Frobisher Mines Limited (1957) (2)

Harcourt Township

In 1957, Frobisher Mines Limited conducted an airborne 

magnetometer survey to investigate the profound negative magnetic 

anomaly which marks the pyroxenite body in the northeast corner 

of the map-area. The survey showed two minima, in excess of 

-20,000 gammas, both of which lie outside the map-area, which on 

the ground were marked by magnetite and pyrite concentrations. 

The negative anomaly was attributed to the reverse polarization 

of highly titaniferous magnetite. In the small part of the 

pyroxenite mapped in 1980, no pyrite or magnetite showings were 

found. In thin section, the pyroxene shows numerous opaque, 

possibly magnetite inclusions lying parallel to cleavage planes. 

Industrial Minerals

Apatite of probable metasomatic origin is an accessory in 

salmon pink marbles. Nowhere is the mineral present in 

abundance. Corundum has been found locality in alkalic intrusive 

rocks, within banded syenite gneiss, map subunit 5d. It occurs 

concentrated In a few layers approximately 30 cm thick in which 

it comprises up to 15 percent of the rock.

Garnet gneiss of map-subunit 1f is abundant in the northern 

part of the map-area. No economic or geological evaluation on 

this garnet deposit, a potential source of industrial abrasive, 

has been undertaken to date. 

Sand and Gravel

A zone of fluvioglacial sand and gravel approximately 2 km



-43-

wide occurs north and south of Drag Lake. Several pits are 

currently being exploited as sources of crushed-stone aggregate 

both for township and cottage roads and in a major highway 

resurfacing program in the environs of the town of Haliburton. 

The deposits are richer in gravel than sand. 

Recommendation for Future Mineral Exploration

There has been no significant mineral production in the 

area. Approximately 2000 pounds of molybdenite were produced in 

the period 1916-17. In spite of this meager numbers the author 

believes that the southern part of the map is favourable for 

future exploration for uranium mineralization especially since 

the mapping program indicates that metasediments of the Central 

Metasedimentary Belt are more extensive than previously known.

The area lies close to Bancroft where several economic 

uranium deposits are known. The rock units hosting the deposits 

near Bancroft are also present in the Drag Lake Area. Bright 

(1977) states that granites and pegmatites intruding calcareous 

metasediments of the Grenville Supergroup are the most favourable 

host for uranium mineralization. Based on airborne . spectrometer 

surveys (Geological Survey of Canada, 1976) the southernmost part 

of the present map-area appears to be the most promising. Here a 

few uranium occurrences are known to exist.

Exploration on a detailed basis for molybdenum, industrial 

minerals, such as corundum and garnet, and building stone could 

be rewarding. The proximity to major markets and easy access to 

almost all parts of the region make the Drag Lake Area a 

favourable exploration target for these commodities.
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LEGENO 

PHANEROZOIC 

CENOZOIC

QUATERNARY

Pleistocene and Recent

Fluvioglacial deposits (sand, gravel); 

swamps

Unconformity 

PRECAMBRIAN

Middle Proterozoic

Syenitic and Granitic Intrusive Rocksa,b

Drag Lake Complex and other Small Syenite and Granite 

Bodies

5a Buff weathering alkali-feldspar syenite, 

with magnetite, clinopyroxene, 

hornblende, biotite; foliated 

5b Pegmatite; syenitic, quartz-syenitic to 

granitic; with clinopyroxene in places; 

commonly foliated

5c Pink syenite; equigranular; leucocratic 

5d Syenite gneiss with pink and white

banding; biotite and magnetite bearing; 

locally albitic with corundum 

5e Biotite-rich syenite 

5f Pink syenite, commonly with

clinopyroxene, foliated 

5g Pink quartz-syenite and granite; foliated
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late granitic pegmatite and granite 

5h Granitic pegmatite, very coarse,

unfoliated; may contain tourmaline 

5i Pink leuco-granite

INTRUSIVE CONTACT 

Mafic Intrusive Rocks 3

Farquhar Lake Complex

A-a Anorthosite and leucogabbro with primary

textures 

4b Anorthosite and leucogabbro;

recrystallized and foliated 

4c Gabbro (unsubdivided) 

4d Clinopyroxene gabbro and troctolitic

gabbro with primary textures; coronitic, 

partly recrystallized moderately foliated 

amphibole-bearing gabbro 

4e Gabbro; recrystallized and foliated;

amphibole-bearing 

4f Pyroxenite

4g Pyroxenite with amphibole porphyroblast s 

Loon Lake Diorite

A-h Diorite; foliated to unfoliated; 

hornblende-and blot ite-bearing 

INTRUSIVE CONTACT

Supracrustal Rocks of the Central Metasedimentary Belt 

Marbles and Associated Metasediments 

3a Marble ("unsubdivided")
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3b Phlogopite marble 

3c Serpentine marble 

3d Tremolite marble 

3e Chondrodite marble 

3f Diopside marble 

3g Graphitic marble 

3h Metamorphic pyroxenite 

31 Pyroxene-scapolite skarn 

3J Diopside-feldspar gneiss 

3k Metaquartzarenite (Quartzite) 

31 Biotite-rich paragneiss 

Amphibolite, Hornblende-and Pyroxene Gneiss

2a Amphibolite and hornblende gneiss

2b Migmatitic amphibolite and hornblende

gneiss with pink granite leucosome 

2c Pyroxene-hornblende gneiss 

Unconformity?; Tectonic contact? 

Grey Gneiss Complexes^

Dysart Gneiss and Yankton Lake Gneiss

1a Hornblende-biotite-plagioclase quartz

gneiss; tonalitic (hornblende and biotite

subequal in abundance) 

1b Amphibolite 

1c Hornblende-plagloclase-quartz gneiss, may

contain biotite 

1d Pink foliated granite (mobilizate forming

veins and dikes)
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1e Interlayered unit consisting of subunits 

1a, 1b, 1d, 1g

1f Garnet gneiss; mostly migmatitic garnet - 

biotite - orthoamphibole - plagioclase - 

quartz gneiss, may contain cordierite 

and/or sillimanite. Locally garnet- 

biotite-plagioclase gneiss or pelitic 

sillimanite - garnet - biotite plagio 

clase - quartz - gneiss

1g Biotite - quartz - plagioclase gneiss 

Burnt River Granite (Glamorgan Gneiss Complex)

1h Leucocratic pink granite; common

pegmatite; locally pink and grey gneiss 

Footnotes;

a) Units 4 and 5 intrude unit 2 and 3

b) Unit 5 locally contains inclusions of unit 4-

c) Unit 1 is probably allochthonous or parautochthonous with 

respect to units 2 and 3.
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LIST OF PROPERTIES AND OCCURRENCES

1) Beatty occurrence

2) Frobisher Mines Limited [1957]

3) Gould occurrence

4) Oohnston occurrence

5) New Insco Mines Limited (Cordell Gold Mines Limited)

6) Pa^ell Mine

7) Silver Acorn Developments Limited

METAL AND MINERAL ABBREVIATIONS 

act Actinolite 

amp Amphibole 

ap Apatite 

cor Corundum 

ct Cordierite 

mag Magnetite 

mo Molybdenite 

py Pyrite 

px Pyroxene 

scap Scapolite 

gl Gravel 

serp Serpentine 

sill Sillimanite 

tour Tourmaline 

trem Tremolite
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CREDITS

Geology by N.G. Culshaw and assistants, 1980.

Every possible effort has been made to ensure the accuracy of the 

information presented on this map; however, the Ontario Ministry 

of Natural Resources does not assume any liability for errors 

that may occur. Users may wish to verify critical information; 

sources include both the references listed here, and information 

on file at the Resident or Regional Geologist's office and the 

Mining Recorder's office nearest the map area.

SOURCES OF INFORMATION

Base-map derived from the Forest Resources Inventory maps, Lands 

and Waters Group, Ontario Ministry of Natural Resources. 

Assessment Files Research Office, Ontario Geological Survey, 

Toronto.

Geological Survey of Canada Aeromagnetic Map 146. 

Adams, F.D., and Barlow, A.E. (1910): Geology of the 

Haliburton-Bancroft Areas; Geological Survey of Canada Memoirs, 

419p.

Armstrong, H.S., and Gittins, 0. (1968): Monmouth Township, 

Haliburton County; Ontario Department of Mines Map 2174, Scale 

1:31 360 or 1 inch to 1/2 mile.

Hewitt, D.F., and Satterly, 0. (1957): Haliburton-Bancroft Area; 

Ontario Department of Mines Map 1957b. Scale 1:126 720 or 1 inch 

to 2 miles. 

Magnetic declination 12 0 25'W in 1980.
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SYMBOLS

Small bedrock outcrop 

Area of bedrock outcrop

Foliation; (horizontal, inclined, vertical) 

Fold axial plane; (inclined, vertical) 

Second foliation; (horizontal, inclined, vertical) 

Lineation with plunge 

Geological boundary, observed 

Geological boundary, position interpreted 

Drag folds with plunge 

Anticline, syncline

Diamond drillhole; (vertical, Inclined) 

Test pit

Exploration trenching 

Magnetic attraction 

Radioactivity



-60-

LOCATION MAP

F'jure 1.
Scale: 1: 1 584 000 or 1 inch to 25 miles
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Figure 4
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Fig. 5
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Fig.7
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Plate 3. Corona in primary textured troctolitic coronitic 
gabbro (map unit 4d) from south of Allen Lake, 
a) Olivine "OL" surrounded by rims of ortho 
pyroxene "OP" and amphibole with spinel inclu 
sion "AM, SP". This is separated from clino 
pyroxene "C" with amphibole rim "A" by plagio 
clase "PL". b) Detail of olivine corona.
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Plate 4. Subophitic texture in primary textured clino 
pyroxene gabbro (map unit 4d). The interstices 
of euhedral plagioclase are filled with clino- 
pyroxene, much of which is in optical continuity,
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Table 1: Table of Lithologic Units 

Phanerozoic 

Cenozoic

Quaternary

Pleistocene and Recent

Fluvioglacial deposits, swamps

Unconformity 

Precambrian

Middle Proterozoic

Syenitic and Granitic Intrusive Rocks (including Drag 

Lake Complex)

Granitic pegmatite, leuco-granite, 

alkali-feldspar syenite, pink syenite, 

pink quartz syenite, banded syenite 

gneiss, fine-grained foliated syenite. 

Intrusive Contact 

Mafic Intrusive Rocks 

Loon Lake Diorite

Diorite 

Farquhar Lake Complex

Anorthosite, leucogabbro, gabbro, 

clinopyroxene gabbro, pyroxenite 

Intrusive Contact

Supracrustal Rocks of the Central Metasedimentary Belt 

Marbles and Associated Metasediments

Marble, metamorphic diopside-feldspar 

gneiss, metaquartzarenite, paragneiss,
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skarn

Amphibolite, Hornblende and Pyroxene Gneiss

Amphibolite, mafic gneisses

- unconformity?; tectonic contact? - 

Gray Gneiss Complexes

Hornblende-biotite-plagioclase gneiss; 

hornblende-plagioclase - gneiss, in 

places with minor biotite; biotite- 

plagioclase gneiss; pink granite veins 

(mobilizate); garnet gneiss.
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Table 2; Modes of Grey Tonalitic Gneisses

Map-Unit la Map-Unit le Map-Unit lg

Quartz
Plagioclase
An %
Microcline
Biotite
Hornblende
Others

Totals

29.8
52.3

26-27
0.6
7.0
7.7
3.05

100.45

28.0
51.1
30
2.9
3.1

14.2
0.2

100.2

33.0
56.0

21-22
0.1
10.3
 
0.7

100.1
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Table 3: Chemical Analyses and norms, syenitlc and granitic rocks, Drag Lake Complex

Q
C
OR
AB
An
Me
Di
Me
En
Fs
Fo
FA
Wo
II
AP

Buff alkali-feldspar
syenite
(map-subunit 5a)

52.7
16.3
8.83
2.63
6.35
4.29
3.39
1.83
.88
.13

1.54

.

.
20.6
36.8
13.6

.29
3.29
5.9
-
-
-
-
-
3.6
2.1

52.7
16.4
9.65
.11

4.48
4.32
6.72
.31
.16
.16

2.77

.
-

41.9
16.0
5.8
12.2

.26
14.7
-
-
.12

8.2
-
.63
.24

56.7
16.9
8.0
.6

3.69
8.44
4.96
.29
.11
.18

0.7

—
.

30.3
38.1
7.3
3.1
1.0
8.6
-
-
.75

8.1
-
.57
.26

Pink
syenite
(map-
subunit

5f)

60.8
16.8

.87
1.33
2.5
2.5
10.4

.1

.1

.1
1.7

5.3
-

64.5
21.9
4.2
-
4.6
1.9
1.35
.64

-
-
.
.1
.02

Quartz-syenite
and granite

(map-subunit

65.9
13.7
2.6
.49

2.1
3.5
7.0
.4
.1
.1

1.16

12.9
-

47.6
29.9
6.6
-
.70

2.1
.92

3.2
-
-
-
.78
.24

71.00
14.2

.88

.14
1.23
4.11
8.2
.22
.03
.03
.77

26.9
.

31.5
35.9
5.2
-
.18
.59
.28

1.0
-
-
-
.43
.07

5g)

71.8
14.3

.33

.19

.46
3.97
6.2
.07
.01
.02

1.9

24.3
.27

37.6
34.5
2.3
-
-
-
.49
.80

-
-
-
.14
.02

Foliated Pegmatites
(map-subunit

68.9
14.4

.4

.05
2.3
3.1
8.7
.04

.02
1.93

22.4
-

41.2
27.0
6.1
-
.28

1.4
-
-
-
-
1.32
.08

-

5b)

62.0
17.7
1.2
.22

1.8
3.9
8.3
.56
.02
.03

1.53

3.4
-

81.2
34.8
6.5
-
.76

1.5
.22
.50

-
-
-
1.11
.05

62.9
18.3
1.2
.22

1.2
3.9
8.3
.23
.04
.04

1.7

4.5
.68

81.1
34.5
6.1
-
-
-
.57

2.0
-
-
-
.45
.10
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Table 6; Metamorphic Mineral Assemblages

Pelitic
Quartz-Biotite-Plagioclase (Anas-42)-Garnet-Sillimanite 
Quartz-Biotite-Plagioclase (An23) - Garnet - Microcline-Sillimanite 
Quartz-Biotite-Plagioclase (Anas) " Garnet - Cordierite-Sillimanite 
Quartz-Biotite-Plagioclase (An28) - Orthoampibole-Sillimanite 
Quartz-Biotite-Plagioclase-Garnet-Sillimanite-Spinel

Basic (Metagabbro)
Hornblende - Plagioclase ^^5.45, 55-62) Scapolite

Amphibolite
Hornblende-Plagioclase (Ani4-44)*Scapolite, Biotite, Clinopyroxene,

-Sphene, Magnetite, Quartz

Calcareous 
Calcite 
Calcite 
Calcite 
Calcite 
Calcite

Diopside (* Tremolite - Quartz Rim)
Diopside (H^ Tremolite Rim) - Phlogopite
Dolomite - Forsterite (* Tremolite Rim) - Phlogopite
Phlogopite
Tremolite - Chondrodite

Dolomite- Calcite - Phlogopite
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Table 7: Variation of Plagioclase Composition (A^) with Rock
Composition in Study Area, Compared with areas of Different 

________Grade in the Central Alps (Switzerland).——----—-———————

Estimated
Temperature Amphibolites Metapelites Leucocratic
0C Gneiss Comments

1 530

2. 588

3. 635

4. 665

5. -

18-32 4-35

14-22 11-40 
28-35

29-46 29-37

27-50 25-44
62-70

20-44 20-48 
55-65

2-26 Intergrowths in 
sodic compositions 
(peristerite)

0-22 No intergrowths . 
Just below diopside 
calcite isograd.

16-25 Anatexis begins. 
Intergrowths in

17-28 intermediate and
calcic plagio 
clase.

15-30 Intergrowths in 
sodic, inter 
mediate and
calcic plagio 
clase. Anatexis
in pelitic rocks
and grey gneiss.

1-4. Variation of plagioclase compositions with metamorphic grade from
Central Alps. Adaptation of Figure 6 of Wenk and Wenk 1977. 

5. Plagioclase compositions in study area.
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