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MARGINAL NOTES

INTRODUCTION

In 1980, a preliminary map for the Eels Lake Area (OGS P.2205) 
was published at a scale of 1:63 360 or 1 inch to 1 mile {Bright 
1980a). On this earlier map, the legend is strictly lithologic. The 
scale of this revised Eels Lake area preliminary map is 1:50000. 
The legend and map-face o( this revised edition of the Eels Lake 
area map has been changed by the author to show major 
lithostratigraphic subdivisions of the Grenville Supergroup.

Because of the local diversity and rapid changes in subordi 
nate lithologies between outcrop areas, only major boundaries 
between dominant, lithological units are shown on the map-face. 
Individuals seeking more detailed information on particular map 
segments should refer lo detailed published maps and reports 
listed in the references accompanying this report.

LOCATION AND ACCESS

The Eels Lake area covers about 1000 km 2 in the counties of 
Hastings, Haliburton, and Peterborough. It is situated about 13 km 
southwest of the town of Bancroft, and is bounded by longitudes 
78'00' to 78"30'W, and latitudes 44 C45' to 45'WN. The area 
includes parts of Glamorgan, Monmouth, Cardiff. Faraday, Galway. 
Cavendish, Anstruther, and Chandos Townships. The villages of 
Gooderham, Tory Hill, and Cardiff are located in the north-central 
part of the area. The village of Apsley on Highway 28 is located in 
the southeastern corner of the map area. Primary access from the 
east is via Highway 28. north from Peterborough to Highway 121 
west lo Tory Hill; and from the west via Highway 121 north from 
Lindsay to Highway 503 east to Gooderham.

MINERAL EXPLORATION

Mineral exploration for metallic and non-metallic minerals, particu 
larly mica, apatite, nepheline, and feldspar has been carried out at 
numerous localities throughout the area since before the turn of 
the century. Several small deposits were discovered and produced 
small quantities of economic minerals, primarily during the two war 
periods.

Since the discovery and development of economic uranium 
deposits in the Bancroft region during the early 1950s, most 
exploration in the map area has been directed toward the re- 
evaluation of known uranium deposits as well as a search for new 
economic deposits. During the period 1975 to 1977, Kerr Addison 
Mines Limited carried out re-evaluation exploration programs, and 
in places, feasibility studies on a large number of uranium prop 
erties in southern Cardiff and eastern Anstruther Townships. Impe 
rial Oil Limited (Esso Resources Canada Limited) explored and 
evaluated several uranium deposits optioned from Amalgamated 
Rare Earth Mines Limited {Rare Earth Resources Limited) in Cav 
endish, Monmouth, and Cardiff Townships. This company also 
carried out work on the uranium properties held by Mandrin Mines 
Limited and Cavendish AN Metals Exploration Limited in Monmouth 
Township, Uranium exoloration programs were also carried out by 
the following companies: a) Powerex Resources Limited in Cardiff 
Township: b) Inco Limited in Anstruther Township: c) Copper Lake 
Explorations Limited in Anstruther Township; and d) Camindex 
Mines Limited in Anstruther Township.

During this same period, Biron Bay Gold Mines Limited ex 
plored an iron deposit in northeastern Anstruther Township.

PREVIOUS WORK

The Eels Lake area was first investigated by the author during 
systematic detailed and supplementary, reconnaissance mapping 
of the Bancroft uranium belt during the period 1975 to 1980. 
During this period, detailed mapping at a scale of 1:15 840 {1 inch 
to 1/4 mile) was carried out by the author in Cavendish and 
Anstruther Townships, the previously unmapped southern part of 
the Eels Lake area (Bright 1981a. b, c, d). In 1977 and 1978, 
reconnaissance and selective detailed mapping by the author was 
carried out throughout the entire map area. Much of the northern 
and parts of the eastern portions of the area were previously 
mapped at various scales by Satterly (1957), Hewitt {1957, 1959), 
Armstrong and Gittins (1968), and Shaw (1962).

Prior to this revision, valuable insight into the regional geology 
of the Eels Lake area was gained by the author during: a) detailed 
mapping of the adjacent Centre Lake area (Bright 1979, 1983a,b) 
to the north; and b) reconnaissance synoptic mapping of the 
Burleigh Fails Area (Bright 1980b, in press) to the south.

REGIONAL GEOLOGICAL SETTING

The map area is underlain by supracrustal and metapiutonic rocks 
of Middle Proterozoic age, which form .part of the Centra! 
Metasedimentary Belt (CMB) of the southwestern Grenville Prov 
ince (Wynne-Edwards 1972). The map area lies less than 30km 
{20 miles) south of the regional, tectonic contact zone between 
the CMB and the older, predominately granitoid and migmatitic 
gneisses of the Central Gneiss Belt (CGB). In this contact area, 
these older gneissic rocks have been referred to as the Algonquin 
Gneiss Complex by Lumbers (1980).

The central part of the map area is traversed by the middle 
part of the 80 km long and approximately 25 km wide north- 
northeast trending Harvey-Cardiff Basement Arch. This structure is 
delineated by a linear series of five gneiss domes, that were 
selective and repeated centres of basement uplift and closely 
related granitic and local alkalic and mafic plutonism Three of 
these domes within this arch occur in the map area, and from 
south to north are: a) the Anstruther Dome; b) the Cheddar Dome; 
and c) the southeastern part of the Cardiff Dome. To the west of 
this arch in the northwestern part of the area is part of another 
dome, the Glamorgan Dome, which forms the northeastern exten 
sion of a 30 km long gneiss complex that trends subparallel to the 
arch, but for the most part lies to the west of the map area. 
Migmatites and granitoid gneisses (unit 1), similar to the rocks of 
the Algonquin Gneiss Complex exposed to the north of the map 
area, underlie the central region of the Anstruther and Glamorgan 
Domes. These migmatile-gneiss complexes are considered by the 
author to represent part of a basement complex to the overlying 
supracrustal of the Grenville Supergroup exposed along the 
flanks of these two domes.

The northern part of the map area is traversed by part of the 
Haliburton-Bancroft Nepheline Syenite Belt, a 120km long, eas 
terly to northeast-trending zone of alkalic metapiutonic rocks. 
These alkalic rocks (units 18, 19, and 20), together with the older 
supracrustal rocks of the Grenville Supergroup and several youn 
ger series of mafic to felsic plutonic rocks, were subjected to two 
major periods of deformation; the older Elzevirian and the younger 
Grenville (Ottawan) orogenies.

GENERAL GEOLOGY

The Precambrian rocks in the Eels Lake area can be divided into 
three main groups which, in order of interpreted decreasing age. 
are: a) Rocks of the Basement Complex (unit 1): b) Supracrustal 
rocks of the Grenville Supergroup (units 2 and 16); c) Syntectonic 
to late tectonic metapiutonic rocks (units 17 and 22). The main 
lithclogies in tnese groups are discussed below.

BASEMENT COMPLEX

The rocks of the basement complexes in the Anstruther and 
Glamorgan Domes are subdivided into the following two main. 
lithological units: a) stromatite and foliated migmatitic mafic 
gneisses and migmatitic quartzofeldspathic gneisses (unit la); and 
b) gneisses of granodiorite, in places granitic and tonafitic com 
position (unit 1b), A third subdivision consists of minor ortho 
amphibole lenses (unit 1c) that were only noted in the basement 
complex of the Anstruther Dome. The basement complex in the 
Anstruther Dome was studied by the author in semi-detail during 
mapping of Cavendish and Anstruther Townships (Bright 1981 a, b, 
c, d). The complex in the Glamorgan Dome was not studied in 
detail.

The basement complex in the Anstruther Dome can be sub 
divided into the following two zones:
1. a broad marginal zone, in places up to 2 km wide, of sub- 

horizontal to subvertical dipping stromatite and foliated mig-
matites

2. a smaller, gradationally bounded, central zone of locally lay 
ered granodioritic to granitic gneiss. The basement complex in 
the Glamorgan Dome m the northwestern part of the map area 
consists mainly of subhorizontally dipping, in places layered, 
granodioritic to locally tonalitic gneisses. Migmatites, in par 
ticular stromatite, and in places nebulitic. occur locally near 
the basement/cover contacts of this Dome. 
Near the basement/cover contact in both domes, the layering 

in the migmatites and gneisses of these older complexes gen 
erally parallels the stratiform foliation, and in places the relict 
bedding of the overlying metasediments of the Grenville Superg 
roup. A discordant basement/cover contact occurs along the 
southern flank of the Anstruther Dome at the northern end of 
Anstruther Lake.

The author suggests that the rocks of the basement com 
plexes, exposed m the Anstruther and Glamorgan Domes may be 
age equivalents of the rocks of the Central Gneiss Belt {CGB) 
which lie to the north of the Central Metasedimentary Belt. A 
granulite facies gneiss from the CGB taken near the town of 
Barrys Bay. approximately 60 km to the northeast of the map area, 
yielded a metamorphic Rb/Sr age of 1430 20 Ma (Bell and Blen 
kinsop 1980).

GRENVILLE SUPERGROUP

Middle Proterozoic metasediments and metavolcanics of the Gren 
ville Supergroup disconformably overlie, or have completely mant 
led older Middle Proterozoic basement complex. Supracrustal of 
the Supergroup rocks have been assigned by the author to three 
lithostratigraphic subdivisions which in ascending order are. a) the 
Anstruther Lake Group; b) the Hermon Group; and c) the1 Mayo 
Group. The Anstruther Lake Group, the basal sequence of the 
Supergroup in the Bancroft region (Bright 1977. 1980a). consists 
mainly of feldspathic meta-arenite-metawacke sequences contain 
ing minor para-amphibolite (units 2 and 3). The Hermon Group 
(Lumbers 1967). conformably overlies the Anstruther Lake Group 
and shows a marked regional facies change from the southeast to 
the northwest, across the Harvey-Cardiff Basement Arch. The 
eastern facies of the Hermon Group which occurs along and to the 
southeast, in part to the southwest, of the arch consists predomi 
nantly of epiclastic and carbonate metasediments (units 4 to 9), 
with subordinate intercalated metavolcanic units (unit 10). How 
ever, in the northwestern part of the map area, to the northwest of 
the arch, its stratigraphic equivalent (or the western facies of the 
Hermon Group) contains no metavolcanics and consists predomi 
nantly of marble-metaquartzarenite sequences containing minor 
metawacke, para-amphibolite and feldspathic meta-arentte (units 4 
to 8).

The Mayo Group (Lumbers 1967). a predomately carbonate 
metasedimentary sequence, conformably overlies the Hermon 
Group throughout the area. It can be subdivided into three forma- 
tional units which are. from bottom lo top:
1. the Dungannon Formation (Hewitt and James 1956), consist 

ing mainly of marble and minor epiclastic metasediments 
(units 11, 12, and 13)

2. the Contau Lake and Paudash Lake formations (Bright 1967) 
which are composed mainly of feldspathic and quartzose 
meta-arenites (units 14 and 15) wilh minor marble interlayer: 
and

3. the Apsley Formation (Shaw 1962), consisting mainly of 
turbidity-type meiawacke-metamudstone sequences (unit 16). 
In the map area, the combined thickness of the Anstruther 

Lake, Hermon (mainly eastern facies) and Mayo Groups is es 
timated by the author to be 3600 to 4200 m. The marked differen 
ces in lithological character of the eastern and western facies of 
the Hermon Group possibly warrants a new group name for the 
western lithological assemblages.

SYNTECTONIC TO LATE TECTONIC 
METAPLUTONIC ROCKS

Mafic, intermediate to felsic, and alkalic metaplulonic rocks of 
various ages comprise about 20 0x0 of the Precambrian rocks in the 
area. They occur mainly as small stocks, sills and dikes. These 
rocks were emplaced at successive stages during the Elzevirian 
and Grenville orogenies, a period of about 250 m.y, between 1250 
and 1000 Ma (Douglas 1980, Stockwell 1982). The metapiutonic 
rocks can be subdivided into four subgroups, which in approxi 
mate order of decreasing age are as follows:
1. metamorphosed mafic intrusive rocks (unit 17), consisting 

mainly of metagabbro and amphibolite sills, like the Tallan Sill 
which yielded a U-Pb zircon age of 1238 Ma (Heaman et a/, 
1984).

2. metamorphosed alkalic intrusive rocks which consist mainly 
of a highly deformed series of: a) alkalic gabbro sills (unit 
18a); b) nepheline bearing syenite sills (unit 19); and c) 
potassic syenite sills (unit 20). These alkalic sills are con 
centrated in the northern part of the area, where they are 
tightly infolded with the supracrustal rocks. Within this 
northeast-trending zone of alkalic rocks, which is referred to 
as the Haliburton-Bancroft Nepheline Syenite Belt (Hewitt 
1959. 1967), a potassic syenite gneiss yielded a U-Pb zircon 
age of 1219 +18/-12 Ma (Miller 1984).
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3. metamorphosed intermediate to felsic intrusive rocks (unit
21). consisting mainly of foliated to layered granodiorite and 
granite, and to a lesser extent, alkalic granite. These rocks, 
which occor as small stocks and dikes throughout the area, 
are correlated with the large Elzevir-Weslemkoon 
trondjhemite-granodiorite plutonic complex to the east of the 
map area which gave a U-Pb zircon age of 1226 25 Ma 
(Stockwell 1982).

4. metamorphosed felsic to intermediate intrusive rocks (unit
22). which consist mainly of massive to foliated granite and 
locally granodiorite. These relatively unmetamorphosed rocks 
form small plutons. stocks, large crescent-shaped concordant 
dikes, and numerous minor dikes that were emplaced after 
the culmination of the Grenville metamorphic event (Stockwell 
1982)

During the waning stages of this orogeny the entire metamor 
phic complex was intruded by: a) late tectonic, massive pegmatitic 
granite dikes, in places dike swarms (unit 23); and b) late tectonic 
mafic dikes of more than one age (unit 24)

METAMORPHISM AND STRUCTURAL GEOLOGY

The basement complex and the supracrustal rocks of the Grenville 
Supergroup were subjected to at least two major periods of de 
formation accompanied by granitic plutonism and regional meta 
morphism: a) the Elzevirian Orogeny between 1250 and 1180 Ma; 
and b) the Grenville (Ottawan) Orogeny between 1140 and 
1000 Ma (Stockwell 1982). The regional metamorphic grade at 
tained by the older gneisses in the map area during the Elzevirian 
Orogeny is not certain, however, to the east of the area, upper 
greenschist to amphibolite facies mineral assemblages that were 
developed in the supracrustal rocks during this event are reported 
by Lumbers (1969). During the subsequent higher rank Grenville 
(Oltawan) metamorphism, the supracrustal rocks and many of the 
early mafic, alkalic, and intermediate to felsic plutonic rocks (units 
17 to 21) were metamorphosed under conditions ranging from 
middle to upper amphibolite facies rank.

The structure of the central part of the Eels Lake area is 
dominated by three oval-shaped gneiss domes along the Harvey- 
Cardiff Basement Arch, which from south to north are: a) the 
16 km wide Anstruther Dome: b) the 10 km wide Cheddar Dome; 
and c) the 12 km wide Cardiff Dome of which only the southeast 
ern part is within the map area. The development of these selec 
tive centres ot basement uplift and granitic plutonism was prob 
ably initiated during the Elzevirian Orogeny. During this orogeny 
the Grenville Supergroup strata and interlayered. alkalic mafic to 
felsic sills (units 18 to 20), along the flanks of the rising domes 
were deformed into a series of north- to northeast-trending re 
gional folds, thai parallelled the trend of the Harvey-Cardiff Base 
ment Arch. At this same time, local east-trending folds probably 
developed between the domes and around syntectonic granite 
plutons. During the younger Grenville (Ottawan) Orogeny, the ear 
lier, northeast-trending structures were augmented during renewed 
basement uplift, granitic plutonism and regional folding along and 
adjacent to the arch, particular at selective loci such as the 
Anstruther. Cheddar, and Cardiff Domes. The older Elzevirian 
folds were refolded into a new series of regional north- to 
northeast-trending Grenvillian folds and east-trending folds syn 
chronously developed between the uplifted gneiss domes in the 
map area. During successive, in part synchronous stages of the 
Grenville Orogeny, the following events occurred; a) younger east- 
trending cross-folds developed around syntectonic to late tectonic 
granitic plutons: and b) all major northeast-trending fold structures 
along the flanks of, and including the Harvey-Cardiff Basement 
Arch itself, were overturned lo the northwest during west directed, 
regional thrust-faulting.

Other structural features of note include the Glamorgan Dome 
and the major synclmonums on either side of the Harvey-Cardiff 
Basement Arch. The structure of the northwestern part of the area 
is dominated by the northeastern part of the Glamorgan Dome. 
another zone of basement uplift and granitic plutonism. This 40 km 
long, northeast-trending, lenticular-shaped, granitoid gneiss com 
plex, most of which lies to the west of the map area, probably had 
a development history similar to that of the Harvey-Cardiff Base 
ment Arch. Between this arch and the Glamorgan Dome, the tightly 
folded rocks of the Grenville Supergroup occupy the northeastern 
limb of a northeast-trending and west-overturned synclinorium, 
termed the Galway Synclinorium by The author. The major axis of 
this structure lies to the northwest of the map area. To the east of 
the arch, the folded strata of the Supergroup occupy the western 
limb of another northeast-trending and west-overturned syn 
clinorium, termed the Chandos Synclinorium by the author. In the 
southeastern corner of the map area, this synclinorium has under 
gone regional east-west-trending cross-folding which probably ac 
companied the emplacement of the late - tectonic Loon Lake 
granitic stock,

A pervasive southeast plunging lineation is present in many of 
the supracurstal rocks as well as the early to syntectonic plutonic 
rocks located along and to the northwest of the Harvey-Cardiff 
Basement Arch. This fabric probably developed during regional 
overturning and synchronous thrust-faulting of the arch and its
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flanking synclinoriums to the west. To the east of this arch, a
southeast-plunging lineation is locally developed in the rocks, 
however, this penetrative fabric decreases rapidly in intensity 
toward the southeastern part of the map area.

All the bedrock, including the late tectonic pegmatitic granite 
dikes, are fractured, sheared, and offset by three regional fault 
systems. The trace of most of the faults shown on the accom 
panying msp has besn interpreted from: a) major offsets in lithol 
ogy and stratigraphy defined during field mapping; b) truncations 
or offsets of aeromagnetic trends; c) major lineaments observed 
on aerial photographs, and d) observation of cataclastic textures.

The oldest fault system consists of east-northeast trending 
thrust faults accompanied by shearing and cataclasis. This oldest 
fault system is offset by a younger system of north-northeast 
trending faults, many of which dip 35 0to 60C east. The youngest, 
third, system is made up of steeply dipping, normal faults that 
trend in a north to northwest direction.

ECONOMIC GEOLOGY
STRATABOUND IRON! OXIDE AND IRON SULPHIDE DEPOSITS IN 
MARBLE

Deposits of iron oxide (magnetite and hematite), as well as iron 
sulphides with associated minor base metal mineralization, are 
concentrated within the stratigraphically lowest marble sequence 
of the eastern facies of the Hermon Group in Anstruther and 
Cavendish Township.

The Biron Bay Gold Mines Limited deposit (No. 13) in nor 
theastern Anstruther Township consists of three magnetite-rich 
lenses within a 900 m strike length of marble. The deposits also 
contain disseminated pyrite and pyrrhotite. The largest lens, the C- 
zone, has a drill-inJicated strike length of about 300m, within 
which the magnetite-rich zones range in width from 8 to 40 m 
(Evans 1973). Preliminary work to date on the other two lenses 
has indicated only limited amounts of magnetite-rich material.

In Cavendish Township, deposits of this type consist of nar 
row zones of disseminated to massive pyrite and pyrrhotite in 
marble at or near contacts of the host-marble with mlerlayered 
units of ferruginous metaquartzarenite and metachert. Thin layers 
of massive hematite and magnetite locally occur along similar 
contacts within the same marble unit. Massive layers of pyrite and 
pyrrhotite, in places up to 3.7 m thick, occur in this marble unit at 
the following locations: a) on the northern half of lot 18, conces 
sion IV; b) on the southern half of lot 1-6. concession IX; c) on lot 
19, concession XII; and d) on the southern half of lot 16. conces 
sion X, Cavendish Township. On the latter occurrence, Briar-Court 
Mines Limited (No 9) encountered minor copper and silver min 
eralization in a 1.5 m wide band of massive pyrrhotite 
(Assessment Files Research Office, Ontario Geological Survey, 
Toronto).

STRATABOUND SULPHIDE DEPOSITS IN METAVOLCANICS

Rusty zones and stratiform, disseminated pyrite and pyrrhotite 
mineralization are present within the metavolcanics at several 
places in western Cavendish Township: a) west of Laronde Creek 
on the northern half of lots 21 to 26 inclusive, concession XVIII; b) 
along St, Croix Creek on the northern half of lots 8 and 9, 
concession XIV, as well as lots 11 and 12, concessions XV and 
XVI; and c) at several localities on lots 6 to 15 inclusive, conces 
sions l to VII. Minor olebs and stringers of chalcopyrite associated 
with disseminated pyrite and pyrrhotite are present in the metavol 
canics near the southern parts of lots 12 and 13, concession VI, 
Cavendish Township,

URANIUM MINERALIZATION
INTRODUCTION

Polygenetic uraniurr- deposits, within and adjacent to the Eels 
Lake area are concentrated along two separate, in places closely 
spaced, northeast-trending zones which are referred to as the 
Bancroft and Tory Hill uranium belts. The middle part of the 
Bancroft uranium bet! traverses the central part of the map area 
and coincides with the Harvey-Cardiff Basement Arch. The smaller 
Tory Hill uranium belt, most of which lies in the northwestern part 
of the map area, occurs to the west of this basement arch where it 
follows along the southern, in part, the eastern flank of the 
Glamorgan Dome. In total these two uranium belts contain more 
than 100 documented uranium deposits. Most of the mineralization 
is hosted by late tectonic pegmatitic granite dikes, however some 
of the uranium mineralization does occur: a) as stratabound 
metasomatic deposits in carbonate metasediments: and b) in 
fluorite-calcite veins and fracture-fillings. All three types of depos 
its occur in both belts, however, pegmatite-hosted deposits pre 
dominate in the Bancroft Uranium belt, whereas metasomatic de 
posits are the dominant type in the Tory Hill uranium belt.

From 1956 to 1964, the northern segment of the Bancroft 
uranium belt produced a total of S105 million (1975) worth of 
uranium oxide, that is about 5500 tons of U 3O8 (4240 metric 
tonnes of uranium), from the following four pegmaiite-hosted ura 
nium deposits: a) the Faraday, and Greyhawk Deposits which are 
situated to the northeast of the map area; and b) the Bicroft 
(Centre Lake) Deposit (No.8) and the Dyno Deposit (No. 15) which 
lie within the map area. In all four deposits, ore grades were 
approximately 0.17 0A U 308 (about 3 pounds), with 0,0225 to G.2% 
Th02(Robertson 1975).

The Eels Lake area encompases the middle and part of the 
northern segment of the Bancroft uranium belt. Besides the former 
producing Bicroft Deposit (No.8) and the Dyno Deposit {no. 15), 
there are four other large pegmatite-hosted uranium deposits, in 
this part of the belt, namely: the Cavendish Deposit (No. 18). the 
Farcrofl Deposit (No.30). the Empire Deposit (No.27), and the 
Kenmac Chibougamau Deposit (No.43) Each of these four depos 
its have outlined reserves of 100000 to 1 000000 tons with an 
average grade exceeding 1.5 pounds/ton U 308 (Robertson 1975). 
No production has been attained from the Tory Hill uranium belt, 

i however, one metasomatic deposit, the Wadasa Deposit (No.79) in 
Monmouth Township, is estimated to contain about 2 000 000 tons 
averaging G.045% K1 pound/ton) U 3O8 (Robertson 1975).

TYPES OF URANIUM DEPOSITS

The uranium deposits of the Eels Lake area fall into the following 
two main categories: a) pegmatite-hosted uranium deposits; and b) 
stratabound metasomatic uranium deposits in carbonate metasedi 
ments. Uraniferous fluorile-calcite veins are rare or absent.

Pegmatite-Hosted Uranium Deposits

In this type of deposit, the uranium mineralization, principally 
uraninite and uranothorite, occurs mainly as disseminations or 
fracture-fillings in late tectonic pegmatitic granite dikes near their 
contacts with upper amphibolite facies, that of mafic mineral-rich 
supracrustal rocks of the Hermon Group. In many places the wall 
rocks contain intercalated units of potassic syenite gneiss. 
Uranium-bearing pegmatitic granites, cutting these wall rocks com 
monly exhibit contaminated border zones containing partially as 
similated screens or inclusions of calcsilicate gneiss, amphibolite, 
syenite gneiss, aluminous schist, and gneiss, and locally marble. 
Uranium mineralization is associated with this wall rock assimila 
tion and accompanying metasomatism, and many of the mineral 
ized dikes exhibit the following characteristics:
1. a red colouration (hematization) of the feldspar and quartz in 

the altered pegmatitic granite
2. the occurrence of hornblende and pyroxene megacrysts and 

smokey quartz aggregates in the altered phases
3. the late development of magnetite, iron sulphides, molyb 

denite, chalcopyrite, tourmaline, and in places fluorite-calcite 
(either as minor disseminated grains, irregular small patches 
or fracture fillings in the pegmatite dike proper or in the 
adjacent, locally uraniferous wall rocks)

4. late stage shearing and fracturing along dike-wall rock con 
tacts.

Stratabound Metasomatic Uranium Deposits In Carbonate 
Metasediments

This type of uranium deposit has been commonly referred to in 
the past as a skarn deposit. These metasomatic deposits occur 
within a particular sequence of thinly interbedded, marble, am 
phibolite, calcsilicate gneiss, and metaquartzarenite in the north 
western part of the area. The author has assigned this sequence 
to the western facies of the Hermon Group. Interlayered, sill-like 
bodies of potassic syenite gneiss, which belong to the Haliburton- 
Bancroft Nepheline-Syenite Belt are also common in this se 
quence. The uranium mineralization in these metasomatic deposits 
is generally concentrated in salmon-pink, apatite-pyroxene-rich 
calcitic lenses and patches in white to grey marble or marble- 
calcsilicate gneiss interlayer. The uranium mineralization consists 
principally of disseminated grains of uraninite and subordinate 
uranothorite, but locally minor thorite, pyrochlore, and betafite are 
present. These mineralized, salmon-pink, calcitic zones generally 
contain up to 10Vo combined porphyroblastic apatite and pyrox 
ene, with subordinate amounts of fluorine-rich amphibole, 
scapolite, fluorite, and minor magnetite and iron sulphides In 
some places, the host rock is a recrystallized tectonic breccia in 
which a uraniferous apatite-pyroxene-rich marble matrix contains 
numerous angular fragments (many uraniferous) of pyroxene-rich 
calcsilicale gneiss, pink syenite gneiss, and rusty coloured, mafic 
mineral-rich syenitic gneiss. Some of these uraniferous breccia 
zones are locally cut by uraniferous, pyroxene-rich calcite veins 
and apatite-fluorite-calcite veins and stringers.

Some metasomatic deposits are also intruded by the late 
tectonic, pegmatitic granite dikes. These crosscutting pegmatite 
dikes are locally radioactive along their contacts where the dike 
contains partially assimilated xenoliths of calcsilicale gneiss.

CONSIDERATIONS IN FUTURE EXPLORATION

URANIUM EXPLORATION

Uranium deposits have the highest mineral potential in the map 
area. Future programs directed toward the discovery of new ura 
nium deposits, or the re-evaluation of known deposits should take 
into consideration the following relationships:
1. With the exception of a few minor occurrences most of the 

uranium deposits, including all of the producing mines, are 
stratigraphically concentrated m the intercalated epiclastic 
and chemical metasediments, and in places, the metavol 
canics of the Hermon Group. Spatially associated with these 
favourable Hermon Group sequences are interlayered units of 
potassic syenite gneiss.

2. The deposits are particularly concentrated in rocks of the 
Hermon Group along the flanks of the major domes. In these 
particular areas, the supracrustal rocks, and interlayered 
syenitic intrusive rocks, have undergone regional metamor 
phism of at least upper amphibolite facies rank.

3. Most of the mineralization occurs within, or immediately adja 
cent to, altered late tectonic pegmatitic granite dikes that 
have intruded and locally assimilated the medium to high 
grade supracrustal rocks of the Hermon Group and/or inter 
layered syenite gneisses flanking the domes. An important 
fact to note, is that these late tectonic pegmatite dikes are 
equally as abundant in the feldspathic meta-arenites of the 
Anstruther Lake Group and the carbonate rocks of the Mayo 
Group, that also occur along the flanks of these domes. 
However, to date, no important concentration of uranium has 
been found in either of these two groups in these areas.

4. Many of the most important pegmaiite-hosted uranium depos 
its also occur adjacent to regional east-northeast trending 
faults and/or north-trending faults. Late stage remobilization 
and concentration of uranium in the host-dikes and, in s^ine 
places, the immediately adjacent and altered wall rocks, was 
a major ore forming process (Satterly 1957: Hewitt 1959,

1967). This remobilization within the mineralized host-rocks 
occurred during the above mentioned post-tectonic shearing 
and fracturing.

BASE AND PRECIOUS METAL EXPLORATION

The rocks having the highest potential m the map area for base 
metal and gold mineralization are the Cavendish-Harvey mafic to 
felsic metavolcanics in Cavendish Township. Prior to this study, 
the presence of metavolcanics had not been reported in this part 
of the area. Similarly, the smaller Cardiff-Anstruther mafic 
metavolcanic sequence in the eastern part of the area, should 
also be targeted for this type of exploration.
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MINERAL DEPOSIT LIST

SYMBOLS

1. Ansil-Silanco
2. Anstruther 
3- Aubella
4. Amucho River
5. Asarco
6. Avillabona
7. Bear
8. Bicroft (Centre Lake)
9. Briar Court 

TO. Blolt. W. 
11. Brunsman 
12- Buckskin
13. Biron Bay
14. Canadian All Metals
15. Canadian Dyno 
16 Canadian Radium
17. Cassiar Rainbow
18. Cavendish
19 Consolidated Thor
20. Consolidated Uranium
21. Cottrill. J,C.
22. Doubt, R.W.
23. Drude (Higgins Lake)
24. Drude (Picard Lake)
25. Elmridge
26. EI Sol
27. Empire
28. Fab
29. Fairly Red Lake
30. Farcroft
31. Fin Resources
32. Garland
33. Gilbert, J.
34. Godfrey. A.
35. Gray Wolf
36. Hazeur Chibougamau
37. Higgins
38. Imperial Oil
39. Imperial Oil (Tory Hilt)
40. Jesko

41 Kelbee
42. Kemp
43. Kenmac Chibougamu
44. Kerr Addison (Clanncarde group) 
45 Kerr Addison (Eels Lake Group) 
46. Kerr Addison (E-Group) 
47 Kerr Addison (H-Group)
48. Lacana
49. Lanark
50. Long Ridge
51. Mandarin
52. Milhol 
53 Mindus
54. Molybdenum Corp.
55. Nathan Allen
56. Nesbit-Labine
57. Newkirk (A-Group)
58. Northern Uranium
59. N.U.-Age
60. N.U.-Cycle
61. N.U.-World
62. Pudash
63. Rare Earth (No.1) 
64 Rare Earth (No.2)
65. Red Bark
66. Red Bark (Eels Lake group)
67. Red Bark (Pudash group)
68. Roford {East group)
69. Roford {South west group)
70. Saranac (Zircon occurrence)
71. Saranac (East group)
72. Seymour
73. Silanco
74. St. Croix
75. Tomlinson-Mulliette
76. Tory Hill
77. Triton
78. Urotomic
79. Wadasa
80. West Lake

Bedding, top 
indicated by arrow;
(inclined, vertical, 
overturned)

Bedding, lop (arrow) 
from grain gradation; 
{inclined, vertical, 
overturned)

Bedding, top farrow) 
from relationship of 
cleavage and 
bedding; (inclined, 
overturned)

Gneissosity, 
{horizontal, inclined, 
vertical)

Lineation wilh 
plunge

Geological ' 
boundary, position 
interpreted

Fault; {observed, 
assumed)

Drag folds v. :ih 
plunge

Anticline, syncline, 
with plunge

Foliation; (horizontal, 
inclined, vertical)

19 Foliated to layered, in places massive, biotite- 
nepheline syenite, hornblende-biottte nepheline 
syenite, hornblende-nepheline syenite; locally 
potash metasomatized nepheline syenite gneiss 
in contact with unit 20

INTRUSIVE CONTACT 

Alkakic Mafic Intrusive Rocks

18a Massive to foliated, in places layered gabbro, 
leucocratic gabbro, diorite; olivine gabbro, 
pyroxenite; amphibolite; minor troctolite, 
peridotite dikes

18b Nepheline-bearing gabbro and pyroxenite; 
olivine-bearing nepheline syenite; syenite

INTRUSIVE CONTACT 

METAMORPHOSED MAFIC INTRUSIVE ROCKS

17 17 Foliated to layered gabbro; amphibolite; locally 
    layered hornblende-plagioclase gneiss

INTRUSIVE CONTACT

METASEDIMENTARY AND METAVOLCANtC ROCKS 

GRENVILLE SUPERGROUP cd 

MAYO GROUP

EPICLASTIC METASEDIMENTARY ROCKS

APSLEY FORMATION

Biotite-Rich Metasediments

ABBREVIATIONS

ap... 
ne ...
ct.... 
Ni.... 
cp...
py -
Cu... 
po
Fe... 
Mm., 
serp 
sill..
mo .- 
sp.... 
mus
U .....

,......... Apatite

... Nepheline 

.... Cordierite

.......... Nickel

Chalcopyrite 

........... Pyrite

........ Copper

.... Pyrrhotite

.............. Iron

...... Limonite

... Serpentine 

.... Sillimanite
Molybdenite 

... Sphalerite 

... Muscovite 

...... Uranium

16 i 16 Metawacke, rusty quartzofeldspathic gneiss;
    minor feldspathic meta-arenite,

rnetaconglomerate, biotite-rich metamudstone 
(biotite schist), calcareous metamudstone (para- 
amphibolite)

EPICLASTIC-CHEMICAL METASEDIMENTARY ROCKS 
CONTAU LAKE AND PAUDASH LAKE FORMATIONS 

Feldspathic, Arenaceous Metasediments

15 Feldspathic meta-arenite: minor interlayer of 
feldspathic metaquartzarenite. 
metaquartzarenite-pebble metaconglomerate, 
metawacke, marble

Quartzose Metasediments

14 Metaquartzarenite, feldspathic metaquartz 
arenite; minor interlayer of feldspathic meta- 
arenite. marble, metawacke

CHEMICAL-EPICLASTIC METASEDIMENTARY ROCKS 
DUNGANNON FORMATION 

Carbonate Metasediments

13 Siliceous, calcitic and dolomitic marble, 
containing minor interlayers of calcsilicate 
gneiss, para-amphibolite, biotite-rich and 
feldspathic, arenaceous metasediments

Amphibole-Rich Metasediments

12 Foliated to layered amphibolite, poikiloblastic 
amphibolite, calcsilicate gneiss, biotite- 
hornblende-plagioclase gneiss

Siliceous Clastic Metasedtments

1 la Feldspathic meta-arenite; minor feldspathic
metaquartzarenite

11b Metawacke, biotite-rich metamudstone (biotite 
schist); minor polymictic pebble meta 
conglomerate

CONFORMABLE CONTACT

HERMON GROUP 

METAVOLCANIC ROCKS

MAFIC TO INTERMEDIATE METAVOLCANICS

10 Foliated to layered amphibolite; biotite
hornblende-plagioclase gneiss; locally massive. 
pillowed, and porphyritic mafic to intermediate 
flows; minor interlayers of leucocratic, muscovite 
 garnet quartzofeldspathic gneiss and biotite- 
hornblende-quartz plagioclase gneiss (possibly 
reworked intermediate to felsic tuffs)

INTERCALATED EPICLASTIC METASEDIMENTS AND
METAVOLCANICS

EELS LAKE FORMATION

9 Interlayered hornblende-poor plagioclase gneiss 
and biotite-hornblende-quartz-plagioclase gneiss 
with subordinate inter-layers of para-amphibolite, 
biotite-quartz-plagioclase gneiss (metawacke), 
quartzofeldspathfc gneiss (feldspathic meta- 
arenite; m many places minor interlayered 
amphibolitic metavolcanics

EPICLASTIC METASEDIMENTARY ROCKS 
Biotite-Rich Metasediments

8a Biotite-quartz-plagioclase gneiss (metawacke), 
hornblende-biotile-quartz-plagioclase gneiss 
(calcareous metawacke), biotite schist (biotile- 
nch metamudstone); minor interlayered 
leucocratic quartzofeld-spathic gneiss

8b Migmatitic variety of unit 8a, with less than 10 " 
granodioritic leucosome layers, lenses

Feldspathic, Arenaceous Metasediments3

7a Biotite-quartz feldspar gneiss with less than 
10 '/o biotite (feldspathic meta-arenite). 
hornblende-biotite-quartz-feldspar gneiss 
(calcareous, feldspathic meta-arenite); locally 
rusty feldspathic meta-arenite, quartzose meta- 
arenite: minor interlayers of biotite-rich 
metasediments

7b Migmatitic variety of unit 7a. with less than 10 "/o 
granitic leucosome layers, lenses

Amphibole-Rich Metasediments

6 Foliated to layered amphibolite, calc-silicate 
gneiss (calcareous metamudstone, argillaceous 
metadolostone and metatimestone)

Quartzose Metasediments

5 Metaquartzarenite, quartzose meta-arenite; minor 
interlayered units of feldspathic meta-arenite, 
biotite-rich metamudstone, (biotite schist), 
metawacke, marble, para-amphibolite

CHEMICAL METASEDIMENTARY ROCKS 

Carbonate Metasediments

4 Siliceous, calcitic and dolomitic marble. 
containing minor interlayers of calc-silicate
gneiss, para-amphibolite, biotite-rich and 
feldspathic, arenaceous metasediments; locally 
minor interbeds of metachert and marble-matrix 
metaconglomerate with metachert pebbles

CONFORMABLE CONTACT

ANSTRUTHER LAKE GROUP

EPICLASTIC METASEDIMENTARY ROCKS 
Biotite-Rich Metasediments

3a Foliated to layered biotite-quartz-plagioclase 
gneiss (metawacke), biotite schist (biotite-rich 
metamudstone); minor inlerlayered, leucocratic 
quartzofeldspathic gneiss (feldspathic meta- 
arenite)"

3b Migmatitic variety of unit 3a, with 5-20 0A 
granodioritic to homogeneous granodioritic 
diatexite

Feldspathic. Arenaceous Metasediments

2a Foliated to layered biotite-quartz-feldspar gneiss 
with less than 10 OA biotite (feldspathic meta- 
arenite); locally hornblende-bearing feldspathic 
meta-arenite; minor rusty feldspathic meta- 
arenite and quartzose meta-arenite; in many 
places minor interlayers of biotite-rich 
metasediments

2b Migmatitic variety of unit 2a, with 5-20 CA granitic 
leucosome layers; minor phases of 
inhomogeneous to homogeneous granitic 
diatexite

UNCONFORMITY

BASEMENT COMPLEX
MIGMATITES AND GNEISSES

"Historical Deposit name from Source Mineral Deposit Records. 
Geoscience Data Centre, Ontario Geological Survey, Toronto. For 
details on exploration work and ownership of these deposits s&e 
Satterly (1957) and Bright (1987).

1a Stromatitic, in places foliated, nebulitic and
layered, migmatitic mafic gneiss and migmatitic 
quartzofeldspathic gneiss: 10-40 "/o granitoid 
leucosome layers present

1b Granitic to granodioritic. in places tonalitic and 
minor monzonitic gneisses, containing minor 
concordant to discordant layers of granitoid 
mobilizate

1c Minor concordant to discordant ortho-
amphibolite lenses in the rocks of the basement 
complex m the Anstruther Dome

NOTES:
a) This is a field legend and may be changed as a result of 

subsequent laboratory investigations.
b) Not shown on map.
c) The Precambrian legend is strictly lithological and no age 

relationship is inferred by the order of the units within the 
Anstruther Lake, Hermon and Mayo Groups of the Grenville 
Supergroup,

d) Multiple codes are listed in order of decreasing outcrop abun 
dance, e.g. 2ab, 3b : 2a is most abundant, 3b is least 
abundant.

e) Late mafic dikes were emplaced during several stages,
f) Late pegmatitic granite dikes were emplaced during several 

stages
g) Some of the feldspathic, arenaceous metasediments of map- 

unit 7a exposed near Silent Lake. Cardiff Township may be 
intermediate to felsic metavolcanics.

SOURCES OF INFORMATION

Basemap derived from maps of the Forest Resources Inventory, 
Lands and Waters Group. Ontario Ministry of Natural Resources, 
and from Map 31 D/16 Gooderham, of the National Topographic 
System.
ODM-GSC Aeromagnetic Map H6G. Gooderham, scale 1:50 000.
Geology not tied to surveyed lines.
Magnetic declination approximately 11 r'W in 1977.
Metric conversion factor: 1 foot - 0.3048 m.
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