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FORWARD 

This annotated bibliography provides a comprehensive overview on the 
rock sequences called "Temiskaming" in the literature. It covers about 100 
years of geological research. 

Temiskaming rocks, in several places of the Precambrian Shield of 
Ontario, are associated with economic gold occurrences, the specific 
geochemistry and depositional characteristics of which provide valuable 
information on the paleoenvironment and mineralization environments of these 
Lake Archean lithologies. 

V.G. Milne 
Director, Geoscience Branch 
Ontario Geological Survey 
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INTRODUCTION 

The material for this annotated bibliography has been compiled from a 
Geoscan listing of relevant publications of the Geological Survey of Canada 
and of the Ontario Geological Survey; from theses; from papers, some of which 
were kindly brought to the writer's attention by colleagues; and from 
publications referred to in the various works listed. Material given in 
assessment files has not been included, nor have works which merely mention 
the term Timiskaming but have not given original descriptions. Sequences that 
were given local names and which later came to be referred to as Timiskaming 
or 'Timiskaming' have been included. It is hoped that all major works which 
deal with the Timiskaming as was generally understood are included. 

Entries have been organized into two groups: geological reports on the 
one hand, and special papers and theses on the other. In the case of theses 
and papers these have been grouped according to the following combined 
t o p i c s : s e d i m e n t o l o g i c a l - s t r u c t u r a l - s t r a t i g r a p h i c ; 
geochemical-petrographic-petrogenetic; geochronological; and metallogenetic. 
All works have been grouped according to geological subprovinces in the Table 
of Contents, from north to south, based on current usage as shown on the 
Bedrock Geology of Ontario Map 2545 (Ontario Geological Survey 1991) . This is 
to facilitate reference and comparison, and to provide a geological basis for 
the bibliography. Within each subprovince works have been grouped according 
to area from west to east, and then chronologically. Where there have been 
several works by one author in the same general area, these have been placed 
together. This serves to keep entries dealing with the same region together, 
and allows the user to follow the development of ideas and the geology of a 
given area in a coherent manner. This arrangement also allows users to select 
areas where further work is necessary, as considerable discussion has been 





attendant on the use of the term Timiskaming and suites called Timiskaming by-
some authors have been referred to merely as metasediments by others or have 
been given local names. All this material has been placed in Part A. Works 
which cover all the subprovinces at the same time are grouped separately in 
Part B for convenience. 

In order to assist in the understanding of Timiskaming literature in 
Ontario, a brief survey of the development of the term and the ideas used in 
its correlation across Ontario are given. The current status of the term is 
also given. As geological ideas and concepts were developing throughout the 
period of the mapping of the geology of Ontario, it is necessary to view 
geological usage in historical perspective. 

Origin of term Timiskaming and correlation 

In 1885 Lawson (1885, p.14cc-15cc) proposed and defined the Keewatin and 
this term and the term Laurentian were adopted by the Special Committee on 
the Lake Superior Region (Report of the Special Committee for the Lake 
Superior Region, 1905, p.104), where it was stated: 

"The following succession and nomenclature are recognized and adopted: 
CAMBRIAN-Upper sandstones, etc., of Lake Superior 

Unconformity 
PRE-CAMBRIAN 

Keweenawan (Nipigon)1 

Unconformity 

Dr. Lane dissents as to the position of the Keweenawan as follows: 
"The use of pre-Cambrian above does not imply unanimity in the committee 
with regard to the pre-Cambrian correlation of the Keweenawan--a topic the 
committee as such did not investigate." 
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Upper (Animikie) 
Unconformity 

Huronian Middle 
Unconformity 

Lower 
Unconformity 

Keewatin 
Eruptive contact 

Laurentian" 
With respect to the Laurentian it was stated: 

"For the granites and gneissoid granites which antedate, or protrude 
through, the Keewatin, and which are pre-Huronian, the term "Laurentian" 
is adopted. In certain cases this term may also be employed, preferably 
with an explanatory phrase, for associated granites of large extent 
which cut the Huronian, or whose relations to the Huronian cannot be 
determined." 

(Report of the Special Committee for the Lake Superior Region, 1905, p.103). 

In 1911 Miller (1911, p.648) proposed and defined the term Temiskaming 
Series (from which Timiskaming and Timiskamian are derived), thus: "For the 
fragmental series, in which the cobalt-silver veins characteristically occur, 
we propose to employ the name Cobalt Series, which we have heretofore used in 
a general way. For the older, more disturbed conglomerate series, which 
outcrops at Kirk and Cross lakes and in greater volume on Lake Temiskaming, 
outcrops also being known a considerable distance south of Cobalt and 90 
miles to the northwest at Porcupine, the name Temiskaming will be used. The 
granite intrusive into the Temiskaming series but not into the Cobalt series 
will be called the Lorrain Granite, a name under which it is already known. 
The quartz diabase of the sill at Cobalt, which is of such great economic 
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importance and is so widespread, not only in that vicinity but throughout a 
large territory in the district of Nipissing, will be called the Nipissing 
Diabase. This will serve to distinguish it from diabases of other ages that 
occur in the region. 

"The following shows the relative ages of the above mentioned 
pre-Cambrian series, in descending order from the youngest to the oldest: 

Nipissing Diabase - Quartz diabase of Cobalt sill, etc. 
(Intrusive contact) 

Cobalt Series - Lower Huronian conglomerate, etc., of the cobalt-silver 
deposits.-

(Unconformity, erosion) 
Lorrain Granite 

(Intrusive contact) 
Temiskaming Series - Conglomerate, etc. of Kirk, Cross and Temiskaming 

lakes, e t c -
(Unconformity erosion) 

Keewatin" 
Miller and Knight (1911), in discussiing the stratigraphic correlations 

consequent on the adoption of the Keewatin, stated that the classification 
adopted for the pre-Huronian was: 

Laurentian. Gneiss and Granite 
(Igneous contact) 

Keewatin. 
Subsequent adoption of Miller's Temiskaming Series led to a classification: 

Nipissing Diabase 

(Intrusive contact) 
Cobalt Series 



(Unconformity, erosion) 
Lorain Granite 

(Intrusive contact) 
Temiskaming Series -

(Unconformity) 
Laurentian - granite and gneiss 

(Intrusive contact) 
Keewatin 

for areas containing Timiskaming rocks, and subsequent mapping and adoption 
of this stratigraphic column led to the establishment of Timiskaming 
sequences in other parts of the shield by demonstrating an unconformable 
relationship to an underlying Keewatin sequence and intrusion by Algoman 
felsic intrusives, taken to be the same as the Lorrain Granite. The original 
area of Timiskaming rocks did not contain volcanic rocks, but through 
correlation with Timiskaming rocks, trachytic volcanic rocks interlayered 
with such sediments in the Larder Lake area and first mapped by Cooke (1922), 
were classified as Timiskaming. On this basis the Timiskaming came to be 
understood as a supracrustal sequence of sedimentary and volcanic rocks. 

Because of the absence of fossils of diagnostic value in the Precambrian 
correlations across the Province of Ontario were made by tracing formations, 
by comparing lithology and sequences, and by matching unconformities. 
Unconformities were assessed on the basis of the length of time interval 
involved and this was considered long, of the order of an era and therefore 
a major unconformity, if granitoid boulders were present and/or large angular 
discordances in strike between juxtaposed formations were found. Also, it was 
considered by some writers that the Canadian Shield was affected by multiple 
orogenies occurring sequentially, and that if orogenies could be 
characterized by their intrusive igneous rocks (Griffis, 1939), and if these 



characteristics could be used to separate them, then orogenies could be used 
in correlation. The use of this concept to identify and correlate the 
Timiskaming was based on the view that there were three major periods of 
igneous activity corresponding to three orogenies: the Laurentian Orogeny, 
the Algoman Orogeny and the Keweenawan (Killarnian) Orogeny. On this view the 
Timiskaming was regarded as post-Laurentian and pre-Algoman (Griffis, 1939) . 

The inability to demonstrate an unconformity or a major unconformity 
below conglomerates resembling those in the original area, and the absence of 
Algoman intrusions into lithological sequences resembling the original 
Timiskaming, led to uncertainties of classification, and in the papers cited 
in this bibliography, such sequences were labelled as Timiskaming? or 
Timiskamian? by the original author, or local names were used. In other 
cases, and in the more recent literature, a stratigraphic name has not been 
applied to the sequence. 

The introduction of precise radiometric age-dating in more recent times 
has been used to establish the age and to correlate the Timiskaming. The 
rocks of the original Timiskaming of Miller (1911) near Cobalt and at Lake 
Timiskaming are no longer grouped with the Timiskaming, and following the 
suggestion of Hewitt (1963), and by consensus, the Timiskaming sequence in 
the Kirkland Lake area is considered the type area. This sequence contains 
both sedimentary and volcanic rocks. In some reports and papers igneous rocks 
intrusive into the Timiskaming supracrustal rocks were included as 
Timiskaming. These were originally called the Algoman. For this bibliography, 
literature on such intrusives is not included except where they are 
inextricably bound up with the subject matter. However, descriptions of some 
concordant igneous bodies which the author of the paper or report could not 
determine as extrusive or intrusive could appear in this bibliography. 
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During the period of study and mapping of the Timiskaming, sequences 
classed as Timiskaming were found to occur associated with tectonic units 
called greenstone belts which contained lithologies similar to eugeosynclinal 
sequences. Recently Thurston and Chivers (1990) discussed secular variations 
in greenstone sequence development and described a distinct 
lithostratigraphic association called 'Timiskaming-type' sequences of 
fluviatile sediments and calc-alkaline to alkaline volcanics in greenstone 
belts which could include Timiskaming sequences previously described. On the 
current Bedrock Geology of Ontario maps (Ontario Geological Survey 1991) this 
sequence is assigned to the Neoarchean at 2.5-2.9 Ga as a supracrustal 
grouping, and does not include intrusives. 

Literature on the Timiskaming is considerable and comprises geological 
reports related to geological mapping surveys as well as special papers and 
theses dealing in greater detail with various aspects of the Timiskaming. 
These can be grouped under the following headings: 
s e d i m e n t o l o g i c a l - s t r u c t u r a l - s t r a t i g r a p h i c s t u d i e s ; 
geochemical-petrographic-petrogenetic studies; geochronological studies; and 
metallogenetic studies. The purpose of these studies, as well as of those 
carried out during geological mapping projects, was to establish the 
lithology, tectonic environment, deformational aspects, petrogenesis, age of 
formation and the metallogeny of the suite. The results of some of these 
detailed studies are now briefly presented, chosen selectively to show the 
major development of ideas and concepts. 

Sedimentological-structural-stratigraphic studies. 

(a) Province-wide 

7 



Griffis (1939) on the basis of a literature study of work carried out by 
previous workers across the province proposed a Basin and Range tectonic 
environment for the Timiskaming. 

Bass (1956, 1961) from a detailed study of Timiskaming-type conglomerate 
clasts in northern Minnesota, northern Wisconsin, northern Michigan, 
northeastern Ontario and western Quebec, and a literature study, concluded, 
with respect to a Keewatin-Timiskaming unconformity that good evidence for a 
major unconformity and so-called Laurentian granite in the Archean-type 
terrane of the southern Canadian Shield is known only along the 
Minnesota-Ontario boundary; and that Archean-type rock associations, 
especially the graywacke-greenstone-conglomerate associations, are viewed as 
remnants of ancient island arcs and as the products of processes attendant on 
island-arc formation and evolution. 

Thurston and Chivers (1990) in their paper on secular variation in 
greenstone development in the Superior Province suggested the existence of 
distinctive lithostratigraphic associations called 'Timiskaming-type' 
sequences of fluviatile sediments and calc-alkalic to alkalic volcanics, and 
indicated that these Timiskaming suites occur in areas best compared to 
modern pull-apart basins. These sequences occurring in the Superior Province 
of the Canadian Shield are <2.7 Ga. They comprise fluviatile conglomerate, 
immature arenites and wackes with subaqueous to subaerial volcanics of 
variable chemistry. These basins are fault-bounded and the locus of 
sedimentation is along zones of transcurrent displacement. All of these 
basins in the Superior Province are located within greenstone belts (Thurston 
and Chivers Fig. 1, 1990) . 
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(b) Timmins-Kirkland Lake-Larder Lake-Noranda Area 

Hewitt (1949, 1963) on the basis of a detailed study of the Timiskaming 
rocks at Kirkland Lake suggested that the Kirkland Lake section be defined as 
the type section for the Timiskaming Series in Ontario, and concluded that 
the Timiskaming sediments represent a distinct magna facies of eugeosynclinal 
environment. 

MacLean (1956) carried out a detailed study of the Timiskaming rocks in 
the Kirkland Lake area. The Timiskaming was regarded as unconformably 
overlying the Keewatin and comprised sedimentary and volcanic rocks, the 
sedimentary rocks being considered to represent glacial deposits of morainic 
material, outwash deposits, and varved clays, all of which are likely 
waterlaid. 

Goodwin (1966) on the basis of.regional stratigraphic relationships in 
the Timmins-Kirkland Lake-Noranda region of Ontario and Quebec suggested that 
in the Kirkland Lake area the localization of Timiskaming pyroclastics and 
detritus may reflect local crustal rifting following a main period of 
calc-alkalic volcanism. 

Hyde (1978, 1980) from his study of the Timiskaming in northeastern 
Ontario concluded that the sequence consisted of two suites: one, a fluvial 
Non-Marine Association dominated by braided-river pebble conglomerates and 
sandstones and deposited mainly in a proximal position in association with 
less abundant floodplain, lacustrine and aeolian deposits occurring as 
remnants of volcanic islands; the other, a Resedimented Association of graded 
and ungraded conglomerates, turbidites and oxide iron-formation deposited as 
submarine fans. Pyroclastic rocks comprise mainly fluvially reworked tuffs 

9 



and massive agglomerates. The Timiskaming Group is considered to have been 
deposited during the mature stage of an island arc complex, but that the 
apparent absence of melanges and ophiolites detracted from an arc 
interpretation. 

Jensen and Langford (1985) referred to the suite as the Timiskaming 
Group in their study of the rocks in the Timmins-Kirkland Lake-Larder Lake 
area and described it as comprising intrusions, sedimentary rocks and 
volcanic rocks. The intrusions comprise stocks and dikes of syenodiorite, 
syenite, quartz monzonite and lamprophyre. The sedimentary rocks consist of 
fluvial conglomerate, sandstone and argillite. The volcanic rocks form an 
alkalic suite consisting of mafic, intermediate and felsic trachyte, and 
K-rich dacite and rhyolite flows and tuffs. 

Hodgson (1989) considered the Timiskaming in the Timmins-Kirkland 
Lake-Larder Lake area to be a younger assemblage of molasse-type sedimentary 
rocks comprising fault-scarp-related conglomerates, and mass flow deposits 
deposited in footwall troughs; and subalkalic to alkalic volcanic and 
subvolcanic rocks deposited in the foreland zone of major oblique thrusts. 
The rocks are regarded as having been formed in a milieu resulting from 
Himalayan-type collision leading to closure of an ocean basin, on the 
plate-tectonic model. 

(b) Shebandowan Area 

Shegelski (1980) in a study of the Timiskaming sediments in the 
Shebandowan area west of Thunder Bay in south-western Ontario concluded that 
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they were deposited in an alluvial-fluvial environment, and that red beds 
developed subsequently in these rocks following their emergence due to 
Archean cratonization. 

Brown (1985) on the basis of a structural-stratigraphic study of the 
Shebandowan belt concluded that the Shebandowan-type (Timiskaming-type) rocks 
are younger than the Keewatin-type rocks, and that they are separated by an 
unconformity. The Timiskaming rocks have been affected by one period of 
deformation which produced isoclinal folding with subvertical east-trending 
fold axial planes. 

Stott (1985) on the basis of a structural study in the Shebandowan belt 
concluded that the Timiskaming rocks locally unconformably overlie the 
earlier Keewatin-type rocks and that the Timiskaming had been deformed by a 
D2 deformation event occurring between 2681 and 2 692 Ma. This produced a 
regional vertical foliation, easterly plunging and subhorizontal lineations 
and discrete shear zones. Locally the rocks are virtually undeformed. 

Carter (1987, 1989) suggested that the Timiskaming rocks developed in an 
area of mature island are environment, in a convergent, subduction-related, 
continental margin island arc zone in the Late Archean, in extensional pull-
apart basins. 

Geochemical-petroqraphic-petrogenetic studies 

These studies were carried out primarily on the volcanic rocks of the 
Timiskaming. 
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(a) Timmins-Kirkland Lake-Larder Lake-Noranda Area 

H.C. Cooke (1922) was the first to discover volcanic rocks interlayered 
with Timiskaming sediments. The author described them as soda trachyte of 
unusual composition and striking appearance interlayered with the Timiskaming 
series in the Larder Lake district. The rocks are composed of albite feldspar 
and hornblende and were thus considered to be the effusive equivalents of a 
hornblende syenite rich in soda, and hence they were given the name soda 
trachyte. The author stated that Foerstner (1881, p.495-506) had described a 
somewhat similar rock from the island of Pantelleria located in the Sicilian 
Channel in the Mediterranean Sea, and in current plate-tectonic terms 
considered to occur in a fault basin on the African Plate (Morrison 1980; 
Cameron 1990). Foerstner (1881, p. 495-506) called the rock pantellerite. 
This rock differed from the trachyte in the Larder Lake area in having a 
larger content of potash, and having anorthoclase or soda-orthoclase, 
soda-microcline, and aegerite or soda-augite. None of these was identified in 
the Larder trachyte, however, by Cooke (1922). 

Cooke (1966) and Cooke and Moorhouse (1969) later studied these 
trachytic rocks in detail and concluded: that intrusions of syenite and mafic 
syenite were contemporaneous with Timiskaming volcanism; that the Timiskaming 
Group evolved in a volcanic, island-arc environment characteristic of 
geosynclinal belts; that its volcanic, sedimentary, and igneous 
characteristics are similar to modern orogenic arcs marginal to major 
continental masses; and that the Keewatin and Timiskaming comprise a single 
orogenic cycle involving volcanism, sedimentation and plutonism. They stated 
that the Timiskaming lavas are strikingly similar to the series in the 
western Italian volcanic province. 
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Goodwin (1979) on the basis of chemical analyses carried out on rocks in 
the Timmins-Kirkland Lake-Noranda area concluded that the alkalic rocks 
comprise alkali basalt, trachybasalt, ankaramite, mugearite, and tristanite; 
and that the subalkalic rocks consist of tholeiitic basalt, calc-alkaline 
basalt and calc-alkaline andesite. It was concluded that the main development 
of the high-potash or trachytic volcanic rocks was clearly related to the 
narrow, linear, late-stage Timiskaming graben or semigraben, and that these 
rocks are mainly alkalic. It was also stated that further detailed studies 
were required to determine petrogenetic and tectonic controls on these rocks. 

Capdevila et al (1982), using, in part, samples collected by Goodwin 
(1979), concluded on the basis of major, trace and REE analyses that the 
Timiskaming volcanic rocks had no geochemical similarities to the underlying 
volcanic rocks; that they were composed essentially of trachytes with highly 
fractionated REE patterns with no Eu anomaly; and that they had all the 
characteristics of alkalic rocks. They were considered to have been derived 
from partial melting at great depth of a probably enriched mantle. 

Basu et al (1984) carried out Sm and Nd trace element and isotopic 
analyses on Timiskaming rocks in the Kirkland Lake area and found that the 
Timiskaming volcanic rocks belonged to both the sodic and potassic series of 
the alkalic rock suite of Irvine and Baragar (1971), and comprised alkalic 
olivine basalt, trachybasalt, tristanite (trachyandesite), hawaiite and 
mugearite and were derived from a depleted mantle. The isotopic analyses 
yielded an initial e N d of 1.9 ± 1.6, and an e N d of +1.8 to +2.2 on the basis 
of stratigraphic relations. The small but positive e N d value for the isochron 
indicated that the Archean mantle was heterogeneous beneath the Canadian 
Shield, and that the Timiskaming alkalic lavas were derived from a depleted 
mantle. 
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Ujike (1985) carried out major, trace and REE analyses of mafic 
trachytes, trachytes, and leucite trachytes in the Kirkland Lake area. 
Interpretation of the data showed that the primary magmas for the rocks were 
generated at great depths in enriched mantle where garnet remained in the 
refractory residue of a partial melt. It was concluded that the Timiskaming 
volcanism represented the last stage of a late Archean island arc volcanism, 
and that Timiskaming-type alkalic volcanism is not rare in Archean greenstone 
belts. 

Ben Othman et al (1990) carried out major element, trace element and REE 
analyses, and Sm-Nd isotopic analyses on trachytes and tephrites of the 
Timiskaming volcanics in the Kirkland Lake area. They concluded that these 
rocks are characterized by extreme enrichment of incompatible elements along 
with relative depletion of Nb, Ti and to a lesser extent Zr and Y. 
Steeply-sloping REE and spidergram patterns resulting from relative 
compatible-element enrichment were present, and Nb and Ti depletion produced 
pronounced Nb, Ti anomalies. A high initial e N d of 2.5 ± 1.5 was obtained for 
the Timiskaming volcanics of Kirkland Lake which was interpreted to indicate 
long term isotopic depletion of their source, and formation in an environment 
remote from older continents. Because of pervasive hydrothermal alteration 
and carbonitization, they stated that Rb-Sr and oxygen isotope analyses, 
which could provide information about the source of the continental component 
in modern volcanics, would be unreliable. 

(b) Shining Tree Area 

Ben Othman et al (1990) carried out major element and trace element 
analyses on an alkali basalt, a hawaiite and a rhyolite from the Shining Tree 

A 



area. The authors apparently came to the same conclusions as those deduced 
for Kirkland Lake, as reported above. 

(c) Shebandowan Area 

Shegelski (1980) on the basis of major element and trace element 
analyses (excluding REE analyses), concluded that the Timiskaming volcanic 
rocks in the Shebandowan area comprised calc-alkalic and shoshonitic rocks 
ranging from basalt to rhyolite analogous to calc-alkalic suites of mature 
island arcs. The rocks were considered similar to those at Kirkland Lake and 
in Papua New Guinea. The presence of a high-K shoshonite association in the 
Timiskaming volcanics was taken to imply that orogeny, crustal thickening and 
stabilization of a Keewatin basaltic platform occurred prior to Timiskaming 
volcanism. 

Geochronological studies 

Studies of this kind were carried out by Basu (1984), Corfu and Stott 
(1986), Ben Othman, Arnt, White and Jochum (1990), and Corfu, Jackson and 
Sutcliffe (1990) . 

(a) Timmins-Kirkland Lake-Larder Lake area 

Basu et al (1984) carried out Sm and Nd trace element and isotopic 
analyses on Timiskaming rocks in the Kirkland Lake area. These yielded a 
whole-rock Sm-Nd isochron age of 2702 ± 105 Ma and an upper limit of 2705 Ma 
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on the basis of stratigraphic relations. 
Ben Othman et al (1990) analyzed Timiskaming trachytes and tephrite from 

the Kirkland Lake area and obtained a whole-rock Sm-Nd isochron age of 2740 
± 117 Ma (2a error) . A mean 2 0 7Pb/ 2 0 6Pb age of 2671 ± 8 Ma (2a) from the Otto 
Stock studied at the same time and derived from concordant ion probe 
analyses, was interpreted as the age of emplacement of both the Timiskaming 
volcanics and the Otto Stock. 

Corfu et al (1990) carried out precise U-Pb radiometric studies on 
zircons of the calc-alkalic to alkalic igneous rocks and associated sediments 
of the Timiskaming Group which was considered to rest unconformably on 
pre-2700 Ma komatiitic to calc-alkalic volcanic sequences. The study 
indicated that the dominant period of Timiskaming sedimentation and magmatism 
was during the period 2680 - 2 677 Ma, and that the deposition of the group 
lay between two major deformation periods: one lying between 2700 Ma and 2696 
- 2 688 Ma, and a later one about 2673 Ma. It was considered that published 
geochemical data for the Timiskaming igneous rocks suggest that the 
Timiskaming Group is the product of magmatism and tectonism related to the 
final stages of subduction during and following collision and amalgamation of 
arcs comparable to suites occurring at modern convergent settings such as the 
Eolian and Banda arcs. 

(b) Shining Tree area 

Ben Othman et al (1990) carried out Sm-Nd isotope studies on volcanic 
alkalic rocks from this area. It was concluded that the data from alkalic 
rocks from the Shining Tree area are co-linear with whole-rock Sm-Nd data 
from the Otto Stock and the Kirkland Lake volcanics, giving an age of 2740 ± 
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117 Ma. The volcanic samples alone defined an isochron of age 2714 ± 145 Ma. 

(c) Shebandowan area 

Corfu and Stott (1986) carried out a U-Pb zircon (and titanite) 
radiometric study on the Timiskaming and other rocks at Shebandowan Lake 
primarily to provide absolute age constraints for two major deformation 
events in the Shebandowan greenstone belt. A maximum age for deposition of 
the Timiskaming-type sequence was found to be 2704 ± 2 Ma and an age for 
Timiskaming-type volcanism of 2 689 +3-2 Ma obtained directly on an alkalic 
volcanic rock from the sequence. A minimum age for a deformation event which 
affected the Timiskaming-type rocks was 2684 + 6-3 Ma. 

Metallogenetic Studies 

(a) Matachewan-Kirkland Lake-Larder Lake area 

Ridler (1968) in a stratigraphic-mineralization study in northeastern 
Ontario concluded that gold mineralization is associated with syenitic 
intrusions which occur in the main belt of trachytic rocks which are 
considered to be Timiskaming. Following this, Ridler (1976) carried out a 
review of gold metallogeny of a Main Exhalite Zone known as the Boston Iron 
Formation of the Timiskaming Group. The author concluded that gold 
mineralization within the Timiskaming is spatially related to relatively 
small, intermediate to felsic volcanic centres developed intermittently along 
the strike of the group, whether the deposit be of the porphyry gold, or 
carbonate exhalite gold type. The syngenetic physical and chemical parameters 
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which formed the carbonate beds also deposited the gold, mostly as a sulphide 
complex. 

Tihor and Crocket (1977) carried out a study of the Timiskaming Group to 
determine background gold concentrations in it, and concluded that 
Timiskaming trachytes are especially enriched in gold, the Upper Canada Mine 
being an example of the Au-trachyte association (Tully, 1943). It was also 
concluded that most of the extrusive and sedimentary Timiskaming rocks appear 
to be enriched in gold. 

Downes (1981) in a paper concerned with the structural and stratigraphic 
aspects of gold mineralization in the Larder Lake area concluded that gold 
mineralization occurs in the Timiskaming Group. 

Jensen and Trowell (1981) studied the application of stratigraphic 
mapping to gold mineralization in the area extending from Kenogami Lake 
eastwards to the Ontario/Quebec border. A Timiskaming-type mineralization was 
described in which gold mineralization is concentrated in quartz veins 
associated with alteration haloes which follow major faults (Kirkland Lake 
'Main Break') cutting the Timiskaming Group sedimentary rocks, and alkalic 
volcanic and intrusive rocks. Elsewhere in the Timiskaming Group rocks, gold 
(>1000 ppb) is associated with disseminated pyrite. These occurrences were 
considered not to be of sufficient size or concentration to warrant 
development at the time. 

It was suggested that gold was concentrated in the Timiskaming Group 
volcanic rocks and intrusive rocks by partial melting of deeply-buried, 
gold-bearing sedimentary and volcanic rocks, similar to those of the Larder 
Lake Group; or was expelled from the buried rocks by early partial melting 
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and subsequent deposition along near-surface fractures by hydrothermal 
solutions. It was also stated that placer gold may be present in the 
Timiskaming Group sediments, the gold originating from associated alkalic and 
intrusive rocks and the auriferous sedimentary and volcanic rocks of the 
Larder Lake Group. 

Ploeger (1980) in a study of gold along the Kirkland Lake 'Main Break' 
at Kirkland Lake and elsewhere in Teck and Lebel townships, in areas 
underlain by alkalic extrusive and intrusive rocks, described the 
mineralization as occurring in various types of veins in Timiskaming alkalic 
volcanic rocks, sediments and contemporaneous or slightly later intrusive 
alkalic rocks. Gold was also described as occurring in conformable pyritic 
lenses and disseminations in trachytic pyroclastic rocks. Earlier work had 
shown that the gold occurs as native gold; as gold-filled fractures and rims 
on pyrite grains; in inclusions; or as combinations with telluride minerals. 
Alteration associated with the mineralization comprised carbonatization, 
silicification and sericitization. 

As a follow-up to this study (Ploeger, 1981) concentrated his study on 
the relationship of gold to the intrusive syenitic alkalic rocks along the 
Kirkland Lake 'Main Break'. The author includes such rocks with the 
Timiskaming. It was concluded on the basis of trace element studies that the 
syenites were not original anomalous sources of gold, but acted merely as 
repositories for the metal. 

In a further study, Ploeger (1982) described some of the veins in the 
syenite as mineralized quartz-carbonate veins with most of the gold being 
mined from the Kirkland Lake 'Main Break' which is considered possibly to be 
a deep-seated, pre-Timiskaming rift .along which the alkalic rocks were 
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initially intruded, with the break being subsequently mineralized. The gold 
ore is of various types consisting of grains of native gold, as grain 
inclusions in telluride minerals, as the telluride minerals calaverite and 
petzite, and as minute inclusions in pyrite. 

Hodgson and Hamilton (1989) in their study of gold mineralization in the 
Abitibi Greenstone belt interpreted the lithotectonic evolution of the belt 
in this area in terms of plate tectonic concepts - Himalayan-type collision 
- in which the Timiskaming rocks are regarded as a molasse-type assemblage. 
It was suggested that gold deposits show a preferential association with 
molasse accumulations along major thrusts because these accumulations mark 
the parts of the fault with the greatest throw, and therefore, probably also, 
the greatest vertical dimension. These areas were considered the ones most 
likely to penetrate deep enough to tap 'the source of gold ore-forming fluids. 

Thurston and Chivers (1990) in reviewing the metallogeny of the 
Timiskaming, indicated that the Timiskaming developed in pull-apart basins, 
and that the deposits of the Superior Province are almost entirely 
quartz-vein hosted gold deposits within various lithologic units. The gold 
mineralizing evident was described as epigenetic and concentrated along the 
major subprovince and terrane-bounding shear zones that controlled the locus 
of the pull-apart basins, and the gold-related hydrothermal and intrusive 
activity. Oxide-facies iron formation are also associated with pull-apart 
basins. 
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PART A 
Superior Province 

SACHIGO SUBPROVINCE 

1. Favourable Lake Area 

Geological Reports 

Hurst, M.E. 1930. Geology of the Area between Favourable Lake and Sandy 
Lake, District of Kenora (Patricia Portion); Ontario Department of 
Mines, Annual Report, 1929, v.38, pt. 2, p.49-84. Map 38a, Favourable 
Lake to Sandy Lake area. District of Kenora (Patricia Portion), Ontario, 
scale 1 inch to 2 miles (coloured). 

In the Table of Formations and the report, the Timiskaming rocks are 
described and grouped as a Keewatin-Timiskaming sequence which comprises an 
igneous-sedimentary complex composed of conglomerate, quartz, argillite, 
rhyolite, basalt, pillow lavas, tuffs, amphibolite, chlorite and talc 
schists, serpentine, iron formation etc. This was done because it was felt 
that no distinction could be made into an older dominantly volcanic group 
(Keewatin) and a younger sedimentary group (Timiskaming) . The rocks have been 
steeply folded and sheared. The series is intruded by gabbro-diorite and 
granite (Algoman?), and occur in two belts. The conglomerate contains pebbles 
of granite, quartz, and chert. 

2. North Spirit Lake Area 

Geological Reports 
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Bateman, J.D. 1939. Geology of the North Spirit Lake Area; Ontario 
Department of Mines, Annual Report, 1938, v.47, pt. 7, p.44-78. Map 
47g, North Spirit Lake area. District of Kenora (Patricia Portion), 
Ontario, scale 1 inch to 1 mile. 

This map area straddles the Sachigo-Berens River subprovinces in 
northwestern Ontario, the majority of the rocks occurring in the Sachigo 
Subprovince. 

The rocks are listed in the Table of Formations as Timiskaming Type with 
an unstated type of contact with underlying Keewatin Type rocks. The rocks 
are subdivided into a Conglomerate Formation and a Sedimentary Formation, the 
rocks comprising conglomerate, greywacke, slate, arkose, quartzite, chert, 
limestone, derived schists and minor volcanics. The conglomerate is extensive 
locally and consists of pebbles and cobbles of chert, grey granite, 
greenstone, grey quartz monzonite, quartz, and iron formation in an arkosic, 
quartzitic or sericitic matrix. 

Narrow basic flows are intercalated with the conglomerate locally. The 
rocks form part of a steeply southeastward plunging syncline. 

There is no angular unconformity between the volcanic rocks of the 
Keewatin-type rocks and the Conglomerate Formation of the Timiskaming-type 
rocks, and the passage between the two suites is considered by the author to 
represent a gradual change from volcanism to sedimentation. 

3. Caribou Lake Area 
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Geological Reports 
Satterly, J. 1941. Geology of the WincUgo-North Caribou Lakes Area; Ontario 

Department of Mines, Annual Report, 1939, v. 48, pt. 9, p. 1-28. Map 
48j, Windigo Lake area. District of Kenora (Patricia Portion) Ontario, 
scale 1 inch to 2 miles (coloured). 

The map area lies in the Sachigo Subprovince in northwestern Ontario. 
The rocks are listed as Timiskaming Type in the Table of Formations and are 
separated from the underlying Keewatin Type rocks by a great unconformity but 
no discordance. 

The rocks comprise conglomerate, arkose, quartzite, greywacke, slate and 
schistose and gneissic derivatives. The conglomeratic rocks consist of 
pebbles, cobbles and boulders of greenstone, white granite, biotite granite, 
sugary quartz, vein quartz, schist, black chert, and iron formation, the 
clasts being commonly well rounded and elongate. The rocks have been highly 
folded and dip steeply. The presence of large granite boulders in the rocks 
overlying the Keewatin is taken to indicate a considerable time interval 
between the time of deposition of the conglomerate and that of the underlying 
volcanic rocks. 
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UCHI SUBPROVINCE 

1. Gammon River Area 

Geological Reports 

Gilbert, Geoffrey, 1928. Gammon River Area and Rickaby Lake schist belt. 
District of Kenora (Patricia Portion); Ontario Department of Mines, 
Annual Report, 1927, v. 36 pt. 3, p.73-84. Map 36f, Gammon River Area, 
scale 1 inch to 4 miles (coloured). 

The rocks are listed as Keewatin-Timiskamian in the Table of Formations, 
but are described in the text as the Rickaby Lake Schist Belt, comprising 
conglomerate, greywacke, slate, iron formation, etc; lava flows and 
pyroclastics. The relationships between the members of the series were 
described as uncertain, and it was felt that it was improbable that they 
could be separated into a lower volcanic series and an upper sedimentary-
series. The conglomerate contains clasts of granite, felsite, schist, quartz 
etc. The rocks dips almost vertically. 

2. Red Lake Area 

Geological Reports 

Bruce, E.L. 1924. Geology of the Basin of Red Lake, District of 
Patricia; Ontario Department of Mines, Annual Report, 1924, v.33, pt. 4, 
p.12-39. Map 33e, Red Lake area, scale 1 inch to 1 1/2 miles (coloured). 

In this report clastic sediments are grouped as Timiskaming (?) in the 
Table of Formations and as Timiskaming Sediments in the description. They 
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comprise conglomerate, greywacke, quartzite and slate. The conglomerate 
contains a large variety of pebbles and include granite, granite porphyry, 
greenstone, chert, quartz, jaspery iron formation, and dark purplish-grey to 
green rocks. The beds dip steeply to vertical. 

The report discusses the age relations between the sediments and 
Keewatin volcanics and it is concluded that they are younger than the latter 
and therefore are grouped as Timiskaming. They are intruded by granite 
porphyry. 

Bruce, E.L., and Hawley, J.E. 1928. Geology of the Basin of Red Lake, 
District of Kenora (Patricia Portion); Ontario Department of Mines, 
Annual Report, 1927, v.36, pt. 3, p.1-73. Map 36d, Red Lake gold area, 
scale 1 inch to 1 mile (coloured). 

In the Table of Formations the rocks are grouped as Timiskaming and 
described in the text as Timiskaming sediments. They comprise steeply dipping 
to vertical folded conglomerate, greywacke, arkose and slate. These rocks had 
previously been mapped by E.L. Bruce in 1923 (vol. 33, pt. 4) . In this report 
most of the material on the Timiskaming has been repeated from that report. 
The beds are described as dipping vertically and an exposed section 4.9 m 
feet thick showed a sequence of alternating conglomerate and arkose; the 
conglomerate comprising a considerable variety of pebbles including granite 
porphyry, quartz and some dark greenstone-like varieties. As before the 
material of the sediments is interpreted as having been carried down from a 
high and recently elevated land mass by rapid rivers and deposited as an 
outwash fan or delta. With respect to the age of the series it was concluded 
that the greenstone and associated rocks form a series lying unconformably 
below the sediments, but no estimate of the magnitude of the erosion interval 
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can be formed. 

Both series of rocks are intruded by intrusives classed as Algoman. 

Hurst, M.E. 1936. Gold deposits in the vicinity of Red Lake; Ontario 
Department of Mines, Annual Report, 1935, v. 44, pt. 6, p. 1-52. No 
geological map accompanies this report. 

The rocks are listed as Timiskaming in the Table of Formations where the 
group is described as comprising conglomerate, arkose, greywacke, slate. The 
rocks are not described but references are given to reports describing them. 

Horwood, A.C. 1940. The Keewatin-Timiskaming Unconformity at Red Lake, 
Ontario; Transactions of the Royal Society of Canada, Series 3, volume 
34, section 4, p.45-52. 

This paper discusses the structural evidence, petrographic data and 
depositional evidence to indicate that in the Red Lake area: a pronounced 
angular unconformity exists between the Keewatin and Timiskaming formations; 
that the Timiskaming is derived directly from the Keewatin; and that the 
deposition of the Timiskaming was followed by a period of folding. 

Horwood, H.C. 1945. Geology and Mineral Deposits of the Red Lake Area; 
Ontario Department of Mines, Annual Report, 1940, v. 49, pt. 2, p.1-219. 
Map 49a, Red Lake area (west scheet) District of Kenora (Patricia 
Portion), Ontario, scale 1 inch to 1/2 mile (coloured geological); and 
Map 49b, Red Lake area (east sheet), District of Kenora (Patricia 
Portion), Ontario, scale 1 inch to 1/2 mile (coloured) . 
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The map area lies in west-central Ontario in the Uchi Subprovince. The 
rocks are listed as Timiskaming in the Table of Formations and are separated 
from the underlying Keewatin by an unconformity. 

The rocks consist only of sediments: slates, quartzites, greywackes, 
conglomerates and iron formation and their metamorphosed equivalents 
(paragneiss). Greywacke is the most abundant type, the other rock types are 
of local occurrence. The conglomerates were deposited at the base and at 
various horizons above the base of the sequence. Basal conglomerates were 
observed at four places: in the southwest corner of the Cochenour Williams 
property on the east side of Bruce Channel in Dome Township, where it is 
separated from the Keewatin by a quartz porphyry dike intruded along the 
unconformity; near the west end of the partage on the McCuaig Red Lake 
property on the north end of Mackenzie island; on the northwest side of the 
small island that lies near the centre of the south boundary of McDonough 
Township; and in the central part of Fairlie Township on the south side of 
the large island immediately west of Mackenzie Island. In these cases the 
conglomerate contains clasts of Keewatin-type rock cherty quartz, rhyolite, 
iron formation, quartzite, greenstone, basalt, andesite, albite-quartz 
diorite. Several of the conglomerate lenses contain pebbles of granitic 
rocks comprising granite, and granodiorite. As no intrusive rocks of 
pre-Timiskaming age had been found in the map area, it was considered 
probable that the granitic pebbles were derived from a pre-Keewatin igneous 
formation. 

The Timiskaming sediments were regarded as the mechanical products of 
rapid erosive agencies, and were deposited in small outwash fans, deltas, and 
near shore deposits, transported by rapid rivers from a relatively high and 
recently elevated land mass. 



The rocks are isoclinally folded into synclines and anticlines with a 
general east-northeast or northeast trend. Almost all the folds plunge 
southwesterly. 

Evidence was presented to show that a pronounced angular unconformity 
exists between the Keewatin and Timiskaming. These rocks are now placed in 
the Neo - to Mesoarchean rock grouping. 

Chisholm, E.O. 1954. Geology of Balmer Township; Ontario Department of 
Mines, Annual Report, 1951, v. 60, pt. 10, p.1-59. Map 1951-3, Township 
of Balmer, District of Kenora (Patricia Portion), Ontario, scale 1 inch 
to 1,000 feet (coloured.) 

The map area lies in the northwestern part of the Province of Ontario. 

The rocks are listed as Timiskaming (?) in the Table of Formations and 
shown as unconformable with the underlying Keewatin. On the current Bedrock 
Geology of Ontario Map 2542 the rocks are grouped as Neo-to Mesoarchean. 

The rocks comprise sediments mainly and consist of conglomerate, 
greywacke, slate, quartzite, arkose, iron formation, chert, limestone and 
andesite. The conglomerate consists of elliptical clasts up to 0.3 m in 
length of andesite, rhyolite, chert and iron formation. Only one granite 
pebble was found. Some of the conglomerate is a basal conglomerate. The 
matrix is light to dark grey arkosic material. The conglomerate is locally 
porphyritized. Interlayered bands of andesite or amphibolite are interbedded 
with the iron formation. 

The rocks dip steeply and have been folded. Three major fold axes have 
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been determined. No major structural unconformity between the Keewatin 
volcanics and the Timiskaming sediments was observed in surface mapping, but 
subsurface data indicates that one exists. 

Ferguson, S.A. et al. 1972. Some Papers on the Geology of the Red Lake area; 
Ontario Division of Mines, Geological Branch, Open File Report 5078. 

This publication represents a collection of papers given at a symposium 
on Red Lake Geology held in Winnipeg in 1965. Reference to the Timiskaming 
was made in only some of the papers, viz: 

(a) Geology of the Cochenour Willans, Annco, and Wilmar Gold-Silver 
Deposits, Red Lake, Ontario by D.A. Hutton, p.32-39. Here the 
author, in the Regional Geology section of the paper, stated that 
Timiskaming-type rocks were present and consist of clastic and 
bedded marine sediments with minor intercalated volcanics. In 
describing the property geology it was stated that the 
Timiskaming-type sediments were folded and plunge southwest, and 
unconformably overlie the Keewatin rocks; 

(b) Operations at Cochenour Willans Gold Mines Limited and Associated 
Properties, by D.A. Hutton, J.F. Delaney, and J.D. Jeffries, 
p.55-71. 

In this paper the rocks are classed as Timiskaming-type unconf ormably 
overlying Keewatin-type rocks following uplift and erosion. The rocks 
comprise chert, carbonaceous argillites and greywackes, and were deposited in 
a continental shelf-marine environment. The rocks were subsequently folded by 
compressional southwesterly-trending forces, with the development of 
recumbent folds. The rocks have also been faulted. 
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Also, included in this Open File Report are: 

(i) a Geological Branch Field Trip guide by R.A. Riley, then Resident 
Geologist, which describes the sediments and includes outcrop 
stops. The rocks were not specifically called Timiskaming, however; 

(ii) a Points of Geological Interest, Red Lake, Ontario, report by S.A. 
Ferguson which describes outcrops along Highways 125, 105 and 618, 
and in other local areas, which include Timiskaming rocks. 

3. Birch Lake Area 

Geological Reports 

Greig, J.W. 1928. Woman and Narrow Lakes area. District of Kenora 
(Patricia Portion); Ontario Department of Mines, Annual Report, 1927, v. 
36, pt. 3, p.85-110. Map 36e, Woman and Narrow Lakes gold area, scale 
1 inch to 2 miles (coloured). 

On the maps accompanying this report sedimentary rocks are classed as 
Timiskaming ? and described as comprising conglomerate, arkose, greywacke, 
slates, and iron formation. In the text rocks of the map area are described 
under the different sections of the area mapped. On the map the sediments are 
shown separately. 

The consolidated rocks are described as a series of interbedded 
sediments and lavas, and possibly a younger sedimentary series. These have 
been folded into vertical attitudes, metamorphosed, and converted into 
schists and are intruded by granite. The conglomerate contains clasts of the 
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lavas, green schist, quartz, greywacke, arkose, feldspar porphyry, granite, 
iron formation and vein quartz. 

Ideas on the origin of the sediments were given for the various areas 
and it was concluded that the sediments were derived from variable depths of 
erosion; they were derived from local to more distant provenance areas; 
underwent short transportation, and rapid and mechanical disintegration; were 
deposited in basins; and were subsequently covered by lavas. 

Bruce, E.L. 1929. Gold Deposits of Woman, Narrow and Confederation 
Lakes, District of Kenora (Patricia Portion); Ontario Department of 
Mines, Annual Report, v. 37, pt. 4, p. 1-51. Map 37 h, Woman and Narrow 
Lakes gold area, scale 1 inch to 3/4 mile (coloured). 

The rocks are listed as Timiskaming in the Table of Formations and 
described under Timiskaming in the text. The series is represented only by 
conglomerate which contains fragments of jasper, but is not seen in contact 
with Keewatin volcanic rocks. The rocks are not shown in the legend or on the 
map. 

Furse, Geo. D. 1934. Geology of the Shabumeni-Birch Lakes Area; Ontario 
Department of Mines, Annual Report, 1933, v. 42, pt. 6, p.21-51. Map 
42d, Shabumeni-Birch Lakes area, District of Kenora (Patricia Portion), 
Ontario, scale 1 inch to 1 mile (coloured). 

The rocks are listed as Timiskaming type (Shabu series) in the Table of 
Formations and described under a similar heading. 

The series comprises greywacke, slate, quartzite, arkose, and 
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conglomerate, and is sandwiched between Lower and Upper Volcanics which, on 
the map, are grouped with the Keewatin. The conglomerate consists of pebbles 
of rhyolite, quartz, porphyry and vein quartz. The pebbles comprise 75% of 
the rock, and are well rounded. The matrix is fine, granular, and consists of 
quartz, feldspar and chlorite. 

The sediments constitute a folded syncline with the axis plunging 
southwest. No true contact between the sediments and the lower lavas (Lower 
volcanics) was found and thus an unconformity is not postulated by the 
author. Toward the close of the interval of sedimentation some lavas were 
extruded and are interbedded with the sediments. Finally the extrusion of 
volcanic rocks became dominant. 

4. Bamaii Lake Area 

Geological Reports 

Laird, H.C. 1931. Geology of the Shonia Lake Area, District of Kenora 
(Patricia Portion); Ontario Department of Mines, Annual Report, 1930, v. 
39, pt. 3, p. 1-21. Map 39d, Shonia Lake area. District of Kenora 
(Patricia Portion), scale 1 inch to 1 mile (coloured). 

The rocks are grouped as Timiskaming (?) in both the Table of Formations 
and in the description. 

The rocks comprise conglomerate, greywacke, quartzite and paragneiss, 
dip steeply, and were considered to be Timiskamian in age by analogy with 
similar rocks in other areas. Granite, stated to be of Algoman age, was not 
observed in intrusive contact with the sediments. The Keewatin-Timiskaming 
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contact is exposed for a few hundred feet on the west shore of Cannon Lake. 
The quartzite lies unconformably on the Keewatin. The conglomerate is a basal 
one comprising water-worn boulders and pebbles of granitic, rhyolitic and 
basic rocks. The unconformity appears to be slight and much less marked than 
in other parts of the province. 

5. Pickle Lake Area 

Geological Reports 

Dyer, W.S. 1934. Geology of the Pashkokogan-Misehkow Area; Ontario 
Department of Mines, Annual Report, 1933, v. 42 pt. 6, p.1-20. Map 42e, 
Pashkokogan-Misehkow Area, District of Thunder Bay, Ontario, scale 1 
inch to 4 miles (coloured). 

The rocks are listed as Timiskaming in the Table of Formations and 
described under the same name, and are presumed to be Timiskaming. 

The rocks comprise conglomerate which contains pebbles of white sugary 
quartzite, grey biotite granite containing bluish quartz, greywacke and iron 
formation. The unit is about 5.6 km long parallel to the strike. It occurs 
along the axis of the major syncline of the area and dips nearly vertically. 
No evidence for an unconformity was found. 

6. Fort Hope Area 

Geological Reports 
Prest, V.K. 1939. Geology of the Keezhik-Miminiska Lakes Area; Ontario 
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Department of Mines, Annual Report, 1939, v. 48, pt. 6, p. 1-18. Map 48e, 
Keezhik-Miminiska Lakes Area, District of Kenora (Patricia Portion), 
Ontario, scale 1 inch to 1 mile (coloured). 

The map area lies in the Uchi Subprovince, 190 km north of the centre of 
Lake Nipigon. 

The rocks are listed in the Table of Formations as Timiskaming (?) and 
as being continuous with the underlying Keewatin. Where the two rocks series 
are best exposed they appear to be conformable. 

The Timiskaming rocks comprise conglomerate, greywacke, arkose, slate, 
feldspathic sandstone, quartzite and iron formation and derived schists. The 
conglomerate contains boulders of granitoid rocks, volcanics, porphyries, 
sediments, iron formation, quartz, chert and jasper. The boulders form 50-80% 
of the rock. The source of the granite boulders is not known. 

The rocks appear to be synclinal with the nose of the fold to the 
southwest in the west, and anticlinal in the east where the folding is 
closer. The beds dip steeply or are vertical, and the rocks are tightly 
folded. 

Prest, V.K. 1944. Geology of the Fort Hope area; Ontario Department of 
Mines, Annual Report, 1942, v. 51, pt. 3, p. 1-28. Map 51b, Fort Hope 
area. District of Kenora (Patricia Portion), Ontario, scale 1 inch to 1 
mile (coloured). 

The map area lies in the central part of the Province of Ontario and in 
the geological Uchi Subprovince. The rocks are listed in the Table of 



Formations as Timiskaming (?) and with no statement of its relationship to 
the underlying Keewatin. On the current bedrock geological map of Ontario the 
rocks are grouped as Neo-to Mesoarchean. The Timiskaming(?) rocks comprise 
sediments and volcanic rocks. 

The sedimentary rocks consist of conglomerate, quartzite, siliceous 
argillite and ironstone. The conglomerate contains pebbles of quartz and 
schists and boulders of rhyolite, porphyry, and granite. Together the pebbles 
and boulders comprise 70% of the whole -rock. The conglomerate was never found 
in contact with the Keewatin. It is believed that the sediments represent an 
alluvial outwash deposit. 

The volcanic rocks comprise dacitic lavas, tuffs and breccias, and basic 
lavas and breccias. Pinkish-weathering rhyolite tuffs and breccias also 
occur. 

The rocks are folded, dip steeply, and trend east-west, and probably 
only the southern limb of a fold is preserved. The rocks have a general 
eastward plunge. 
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WABI600N SUBPROVINCE 

A. West of Lake Nipigon 

1. Lake of the Woods Area 

Geological Reports 

Thomson, Jas. E. 1937. Geology of the north central part of the Lake of the 
Woods; Ontario Department of Mines, Annual Report, 1936, v. 45, pt. 3, 
p.1-43. Map 45b, north central part of the Lake of the Woods, District of 
Kenora, Ontario, scale, 1 inch to 1 mile (coloured). 

In this report the rocks are listed in the Table of Formations as The 
Timiskaming and are separated from the Keewatin by an unconformity. 

The rocks comprise an east-trending band of conglomerate, arkose, 
greywacke, quartzite and slate. The conglomerate consists mainly of pebbles 
and boulders up to 20.3 cm in diameter comprising granite and porphyry (45%), 
basalt and diorite greenstone (25%), rhyolite (20%), vein quartz (?) (5%) and 
cherty iron formation (5%). A basal conglomerate occurs in contact with 
basic lava. 

The rocks are closely folded into two synclines with an intervening 
anticline and dip steeply to vertically. The axis of the folds trend 
east-northeasterly. The Timiskaming rocks lie stratigraphically above the 
Keewatin series and are said to be probably separated from it by an 
unconformity. The nature of the sediments was considered to be strongly 
suggestive of an unconformity between the Timiskaming and the Keewatin 



series. No evidence of a structural unconformity was obtained from any point 
at the immediate contact between the formations, but an unconformity was 
suggested from structural data near the contact at one place, where the 
angular discordance between the strike in the two series was found to be 
30-40 degrees. 

The type of sediments suggested that they are terrestrial in origin and 
laid down in shallow lakes or seas, the conglomerate being probably 
derived from a terrain of pronounced relief and the clasts were 
transported by streams. Erosion and transportation were considered to 
be rapid. 

Davies, J.C. 1965. Geology of High Lake-Rush Bay area. District of 
Kenora; Ontario Department of Mines,' Geological Report 41. Map 2069 
(coloured) Ewart-Forgie area, Kenora District, Ontario, scale 1.inch to 
1/2 mile. 

This area lies in western Ontario near the Manitoba-Ontario border. 

The rocks comprise sedimentary and volcanic lithologies and are referred 
to as the Crowduck Lake Group in the Table of Formations. They are shown as 
unconformably overlying Earlier Acid Intrusive Rocks. The author states that 
the recognition of a pre-conglomerate granite within the area points to a 
Timiskaming age for the group. These rocks were first described by Greer 
(1931, p.47-48) who said that the conglomerates appeared comparable to the 
Dore conglomerate of the Michipicoten area, and also later by Thomson (1937 
p.16-18) who mapped the area about 30 km to the east in White Partridge Bay 
and who considered them to be of Timiskaming age. These rocks are currently 
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mapped as Neoarchean on the Bedrock Geology Map of Ontario, west central 
sheet. Map 2542. 

The sediments comprise conglomerate, arkose, argillite, cherty 
argillite, reworked agglomerate, arkosic greywacke, and impure sandstone. 
The conglomerate includes boulders, cobbles and pebbles of granitic and 
volcanic rocks. The granitic clasts consist of a porphyritic variety known 
as the High Lake porphyritic granodiorite, and another massive, uniform rock. 
The volcanic clasts are varied. 

The volcanic rocks comprise vesicular andesite. 
The rocks have been steeply folded. 

2. Manitou Lake Area 

Geological Reports 
Thomson, Jas. E. 1934. Geology of the Manitou-Stormy Lakes area; 

Ontario Department of Mines, Annual Report, 1933, v. 42, pt. 4, p.1-40. 
Map 42c, Manitou-Stormy Lakes area. District of Kenora, Ontario, scale 
1 inch to 1 mile (coloured). 

The rocks are listed as Timiskaming in the Table of Formations and are 
described under the heading: Manitou Series. The sequence comprises 
conglomerate, arkose, quartzite, and slate with associated agglomerate and 
tuff. The conglomerate is widespread and was believed to be the most 
abundant rock type. The clasts comprise pebbles and boulders of greenstone, 
granite, porphyry, quartz, chert, jasper, banded iron formation and slate or 
schist, and the pebbles show a high degree of rounding. 
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The rocks are tightly folded with steep dips varying from 40o to the 
vertical. No evidence of a structural unconformity between the Keewatin 
series and Manitou series was obtained in the contact area of these suites, 
but a distinct angular discordance could be deduced. The nature of the 
sediments suggested an unconformity, and the rocks were considered to be 
undoubtedly of terrestrial origin. The Manitou series was believed to 
correspond stratigraphically and structurally to other Timiskaming rocks 
elsewhere in Ontario and to resemble the same series at Rainy Lake. 

Thomson, Jas. E. 1934. Geology of the Straw-Manitou lakes area; 
Ontario Department of Mines, Annual Report, 1934, v. 43, pt. 4, p.1-32. 
Map 43a, Straw-Manitou lakes area. Districts of Kenor*a and Rainy River, 
Ontario, scale 1 inch to 1 mile (coloured). 

The rocks are listed in the Table of Formations as Timiskaming, and an 
unconformity is indicated separating it from underlying Keewatin. 

The lithology is described under Timiskaming Series and comprises 
conglomerate, arkose, quartzite and slate. Boulder and pebble conglomerate 
occur but boulder conglomerate occurs only at or near the base of the series. 
The boulders and pebbles comprise greenstone, granite, porphyry, vein quartz, 
and chert, approximately 40% of the pebbles being greenstone similar to the 
underlying basic lavas of the Keewatin sequence. The matrix is 
coarse-grained arkose. 

The rocks have been closely folded and isolated belts are canoe-shaped 
synclinal remnants, the beds dipping close to the vertical. Evidence for an 
unconformity is the presence of a basal conglomerate containing boulders of 
the underlying greenstone, which indicates a period of erosion. 
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Thomson, Jas. E. 1936. Geology of Rowan-Straw lakes area; Ontario 
Department of Mines, Annual Report, 1935, v. 44, pt. 4, p. 1-28. Map 
44e, Rowan-Straw lakes area, Districts of Kenora and Rainy River, 
Ontario, scale 1 inch to 1 mile (coloured). 

The rocks are listed as Timiskaming in the Table of Formations and are 
separated from the underlying Keewatin by an unconformity. The rocks 
described under the heading Timiskaming Series and in the General Geology 
section it is stated that they are probably separated from the Keewatin by an 
unconformity. 

The rocks comprise conglomerate, arkose, quartzite, slate, iron 
formation and some associated agglomerate, tuff, and lava flows. The 
conglomerate comprises pebbles of chert and boulders of less abundant granite 
and granite porphyry. The pebbles and boulders are well-rounded. The 
volcanic rocks comprise rhyolite flows and agglomerate interlayered with the 
sediments. Primary bedding features are well preserved. 

The rocks dip very steeply to vertical and are tightly folded. They are 
correlated with similar sediments to the east and west for a distance of 70 
miles. The only evidence for an unconformity between the Timiskaming and 
Keewatin is the manner in which the west end of the Schistose Lake 
sedimentary lies across the contact between acid and basic types of flows and 
pyroclastics. In another area a narrow band of sediments in the lavas 
(Timiskaming) is folded almost parallel to the contact of greenstone and 
sediments and suggests a conformity of the two series. There is, thus, 
evidence for unconformable and conformable relationships between the Keewatin 
and Timiskaming. 
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Moorhouse, W.W. 1941. Geology of the Eagle Lake Area; Ontario Department of 
Mines, Annual Report, 1939, v. 48, pt. 14, p.1-27. Map 48d, Eagle Lake 
area. District of Kenora, Ontario, scale 1 inch to 1 mile (coloured). 

The map area lies in southwestern Ontario in the Wabigoon Subprovince. 
In the Table of Formations the rocks are classed as Timiskaming (?) and shown 
with no unconformity but as overlying the Keewatin. However, the relative 
position of the sediments and the volcanics (Timiskaming and Keewatin 
respectively) is not based on conclusive evidence. On the current Bedrock 
Geology Map of Ontario, west-central sheet. Map 2542 the rocks are classed as 
Neo-to Mesoarchean (2.5 to 3.4 Ga). 

The sediments comprise greywacke and paragneiss with minor amounts of 
slate and quartzite, and iron formation. Some of the greywackes have a 
pebbly or nodular structure. 

The Timiskaming sediments are considered to occupy a 
northeastward-trending synclinal structure in the Keewatin rocks and these 
sediments are thus considered to be younder. The two series seem to be 
conformable, as graywacke and pillow lavas are frequently interbedded along 
their southern contact. 

3. Sioux Lookout Area 

Geological Reports 

Hurst, M.E. 1933. Geology of the Sioux Lookout area; Ontario Department of 
Mines, Annual Report, 1933, v. 41, pt. 6, p.1-33. Map 41h Sioux Lookout 
area. District of Kenora, Ontario,1 scale 1 inch to 1 1/2 miles (coloured) . 



The rocks are listed as Timiskaming(?) in the Table of Formations and in 
the lithological descriptions. They comprise greywacke, quartzite, 
conglomerate, iron formation and micaceous schist and incur in two belts. The 
conglomerate contains well rounded pebbles and boulders of granite porphyry, 
syenite, diorite, greenstone, white vein quartz, chert and jasper. 

The strata are closely folded and dip between 75° and the vertical. The 
contact between the Timiskaming and Keewatin, where unobscured by a later 
shearing is conformable, and it was suggested that because of this the 
Timiskaming may be considered as the upper part of the Keewatin. 

Harding, W.D. 1951. Geology of the Gullwing Lake-Sunstrum area; 
Ontario Department of Mines, Annual Report, 1950, v. 59, pt. 4, p.1-27. 
Map 1950-2, Gullwing Lake-Sunstrum area. District of Kenora, Ontario, 
scale 1 inch to 1 mile (coloured). 

The map area lies in the southwestern part of the Province of Ontario. 

The rocks are listed as Keewatin and Timiskaming in the Table of 
Formations and form the basement rocks of the area. The composite group was 
treated as one unit as conclusive evidence of age relationships between them 
were not obtained. The rocks comprise volcanics and sediments and in the 
current Bedrock Geology Map of Ontario, west-central sheet. Map 2542, some of 
the sedimentary rocks are classed as Neoarchean, some as Neo-Mesoarchean. 

The sedimentary rocks comprise conglomerate, quartzite and greywacke. 
The conglomerate is composed of well worn and rounded pebbles and boulders of 
pink granite, black dike rock, greenstone, greywacke and quartzite, quartz 
porphyry, diorite, and quartz pebbles which have been deformed. 



The rocks have been folded and faulted, and dip steeply. 
The volcanic rocks comprise basic lava, tuff and agglomerate of 

Keewatin-type. 

4. Savant Lake Area 

Geological Reports 

Moore, E.S. 1929. Lake Savant area. District of Thunder Bay, Ontario 
Department of Mines Annual Report, 1928, v.27, pt. 4, p.53-82. Map 37, 
Savant Lake Gold area. District of Thunder Bay, scale 1 inch to 2 miles 
(coloured). 

In the Table of Formations, rocks forming the upper part of the Savant 
Group are listed as Timiskaming (?) , and a lower part of this group is called 
the Keewatin. 

The Timiskaming (?) is described as a complex series of interbanded acid, 
intermediate, and basic lava flows, agglomerates, tuffs, arkoses, greywackes, 
banded iron formation, and conglomerate, and derived gneisses. The author 
stresses that it was difficult to assign an age of formation (later than the 
Keewatin) in which sediments are abundant. One main conglomerate member 
indicated a major break in conditions of deposition, but considerable 
quantities of igneous rocks were interbedded with sediments overlying this 
conglomerate. The author stated that similar relations occurred in the 
Batchewana series and the Dorean series (Collins, 192 6 ) . This main 
conglomerate contained boulders of granite which could not be of local 
derivation, but no source was found for them. This was taken to indicate an 
unconformity of some magnitude. The rocks dip steeply to vertical and occur 
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in a syncline. Narrow bands of conglomerate occur in the Keewatin. 

5. Sturgeon Lake Area 

Geological Reports 

Graham, A.R. 1931. Sturgeon Lake Gold area, Districts of Kenora and Thunder 
Bay; Ontario Department of Mines, Annual Report, 1930, v. 39, pt. 2, 
p.36-50. Map 39b, Sturgeon Lake area. Districts of Kenora and Thunder 
Bay, scale 1 inch to 2 miles (coloured). 

The rocks are listed as Timiskaming and comprise conglomerate and 
greywacke, and occur in two belts, one of which occupies the centre of a 
Keewatin syncline. The conglomerate contains pebbles of granite, quartz 
porphyry, greenstone and jasper. The contact between the Timiskaming and 
Keewatin is listed as erosional, and the Timiskaming is intruded by syenite. 

6. Steep Rock-Atikokan Area 

Geological Reports 

Bartley, M.W. 1940. Iron deposits of Steeprock Lake area; Ontario 
Department of Mines, Annual Report, 1939, v. 48, pt. 2, p. 35-47. Map 
48b, Steeprock Lake area. District of Rainy River, Ontario, scale 1 inch 
to 1/4 mile (coloured). 

The map area lies in the southwestern part of the province and lies at 
the southern edge of the Wabigoon Subprovince. 
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The rocks are listed as Timiskaming Type which here includes the Seine 
and Steeprock series. In the Table of Formations they are separated from the 
underlying Laurentian (?) by an unconformity (?). 

The rocks comprise conglomerate, wacke, arkose, limestone, iron 
formation, arkose, lavas, dikes and pyroclastics. These rocks, except for a 
pyritiferous tuffaceous agglomerate, were not described. 

The rocks are tightly folded and later cross-folded, and faulted. The 
first deformation was a compression in an east-west direction producing steep 
dips in the rocks, which plunge steeply south. The second movement was in a 
northerly direction which produced the cross-folding and slight overturning 
to the north. 

Moore, E.S. 1940. Geology and Ore Deposits of the Atikokan area; 
Ontario Department of Mines, Annual Report, 1939, v.48, pt. 2, p.1-34. 
Map 48a, Atikokan area. District of Rainy River, Ontario, scale 1 inch 
to 1 mile (coloured). 

This map area straddles to Wabigoon-Quetico subprovinces in southwestern 
Ontario. 

The rocks are listed in the Table of Formations as Timiskaming (Seine 
and Steeprock series) and are separated from the Laurentian by an 
unconformity. As here understood the series comprises conglomerate, 
quartzite, arkose, greywacke sericite schist, limestone, dikes of felsite, 
diorite and gabbro, intermediate to basic lavas, pyroclastics, ferruginous 
carbonate; and quartz-sericite schist, quartzite, arkose, paragneiss, 
greywacke, and slate of the Seine series and Coutchiching series of Lawson; 
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Coutchiching of Mclnnes and Tanton, and Seine of Grout and Hawley. The rocks 
were placed in the Timiskaming system as they lie between the Laurentian and 
Algoman in age. A boulder conglomerate forms the basal formation of the 
Seine and Steeprock series in many areas, and it lies unconformably on the 
Laurentian granite and Keewatin greenstone. The author stresses that the 
unconformable relations are quite definite, as boulders of granite and 
greenstone occur in the conglomerate where it rests on these rocks in some 
areas. The clasts comprise granite, quartz and chert, greenstone, chlorite 
schists, and minor porphyry. 

The sediments of the Timiskaming rocks are affected by at least two 
disturbances causing folding and thrusting. The rocks dip steeply to 
vertical. 

B. East- of Lake Nipigon 

1. Caribou Lake-Tashota Area 

Geological Reports 

Gussow, W.C. 1942. Geology of the Caribou-Pikitigushi area; Ontario 
Department of Mines, Annual Report, 1940, v. 49, pt. 6, p. 1-10. Map 49q, 
Caribou-Pikitigushi area. District of Thunder Bay, Ontario, scale 1 inch 
to 1 mile (coloured). 

The map area lies in central Ontario about 22 km north-nor.thwest of the 
northern end of Lake Nipigon. 

In the Table of Formations the rocks are listed as Cosmo Series 
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(Timiskaming ?) and are shown as continuous with the underlying Keewatin, no 
unconformity being indicated. In the current Bedrock Geology Map of Ontario 
west-central sheet Map 2542, the rocks are classed as Neo-to Mesoarchean. 

The rocks comprise conglomerate, quartzite (almost pure) and some slate, 
and are well exposed around Cosmo, Amra, Moonshine and other neighbouring 
lakes. The conglomerate is a granite-pebble type with the pebbles and 
boulders being well rounded. Clasts comprise granite, up to 0.6 m in maximum 
diameter, quartzite, quartz, chert and greenstone. The rocks dip steeply and 
are folded about east-west axes. 

Hopkins, P.E. 1916. Kowkash Gold Area; Ontario Bureau of Mines, Annual 
Report, 1916, v. 25, pt. 1, p.264-274. Map 25a, Kowkash gold area. 
District of Thunder Bay, scale 1 inch to 4 miles (coloured). 

The rocks, considered as apparently Timiskamian in age, were observed 
about 3.2 km below Howard Falls and one chain from the west bank of the 
Kawashkagama River. They comprise conglomerates and slates which dip 
vertically. The clasts of the conglomerate consist of chert, quartz porphyry, 
amygdaloidal basalt and granite gneiss. The rocks are not distinguished 
separately on the map but their location on the river is shown. 

Hopkins, P.E. 1917. The Kowkash Gold Area (Second Report); Ontario 
Bureau of Mines, Annual Report, 1917, v. 26, p.190-226. Map 26a, Kowkash 
gold area, District of Thunder Bay, scale 1 inch to 2 miles (coloured) . 

Two widely separated, small exposures considered as possibly Timiskamian 
because they were apparently similar to Timiskamian sediments in the 
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Porcupine and Kirkland Lake areas were described - one located near Howard 
Falls on the Kawashkagama River; the other on the northeast arm of Cross 
Lake. The rocks in both areas comprise conglomerate, slate, and greywacke and 
dip steeply to vertical. They contain a great variety of clasts comprising 
mica-granite gneiss, quartz porphyry or rhyolite, chert, amygdaloidal basalt. 
The Cross Lake conglomerate was regarded as a typical beach conglomerate. 

Gledhill, T.L. 1925. Tashota-Onaman gold area (District of Thunder Bay); 
Ontario Department of Mines, Annual Report, 1925, v. 34, pt. 6, p.65-85. 
Map 34g, Tashota-Onaman River area, scale 1 inch to 2 miles (coloured). 

The rocks, referred to as Timiskaming sediments, comprise conglomerate, 
graywacke and slate, exposed along Conglomerate Lake and elsewhere. They are 
older than the pink granitic rocks of the area. No clasts of the pink 
granite occur in the sediments. 

The rocks are sheared and well cleaved. 

Kindle, L.F. 1932. Kowkash-Ogoki gold area. District of Thunder Bay; Ontario 
Department of Mines, Annual Report, 1931, v. 40, pt. 4, p.35-104. Map 40f, 
Kowkash-Ogoki area. District of Thunder Bay, Ontario, scale 1 inch to 2 miles 
(coloured). 

The rocks are listed as Timiskamian in the Table of Formations and in 
the description of the rocks. Kindle placed the rocks in the Timiskaming 
(that, is, as pre-Algoman) because they are cut by feldspar and quartz 
porphyry dikes considered by him to be of Algoma age. They are placed between 
the Laurentian and Algoman by the occurrence of white granite pebbles in an 
outcrop of sheared conglomerate. 



The rocks comprise schistose slate, greywacke, and conglomerate and 
occur at Conglomerate Lake. It was stated by Kindle (p.78) that they were 
described previously by Gledhill (1925, p.65-85), "as forming a structurally 
tilted, closed syncline between Keewatin greenstones, a predominant feature 
of which is the vertical and northern dip of the strata". 

The beds dip steeply at 75°-90° N. 

Moorhouse, W.W. 1939. Geology of the South Onaman area; Ontario Department of 
Mines, Annual Report 1938, v. 47, pt. 8, p.1-27. Map 47h, South Onaman 
area. District of Thunder Bay, Ontario, scale 1 inch to 1 mile 
(coloured). 

This map area is located close to the middle part of the eastern shore 
of Lake Nipigon. 

In the Table of Formations the rocks are classed as Timiskaming(?) and 
no break is indicated with the underlying Keewatin. The sediments are 
believed to be younger than the Keewatin and indications that the Timiskaming 
and Keewatin are conformable are uncertain. 

The rocks comprise conglomerate, arkosic quartzite, greywacke, slate, 
tuff and are considered to be younger than the Keewatin. The conglomerate 
consists of fairly well rounded and elongated clasts chiefly of coarse 
granite, porphyry, greenstone, quartz and chert. No fragments of jasper were 
observed anywhere. The matrix is chloritic, and also comprises arkosic 
quartzite. 

The source of the material comprising the Timiskaming rocks was composed 



of Keewatin and granitic rocks. The rocks were deposited rapidly in local 
basins near their source, and it is believed that the sediments were 
deposited from currents flowing from the east. 

It is thought that the sediments occupy a faulted, synclinal zone and 
the rocks were probably isoclinally folded. Dips are steep to vertical. 

2. Beardmore-Geraldton Area 

Geological Reports 

Langford, Geo. B. 1929. Geology of the Beardmore-Nezah gold area, 
Thunder Bay District; Ontario Department of Mines, Annual Report, 1928, 
v. 37, p. 4, p.83-108. Map 37k, Beardmore-Nezah gold area, scale 1 inch 
to 1 mile, (coloured). 

All the sediments, except some iron formation, are listed as Timiskaming 
in the Table of Formations and described under Timiskaming in the text. 

The rocks comprise conglomerate, greywacke, slate and iron formation. 
The conglomerate contains well-sorted rounded boulders of granite, diorite, 
quartz porphyry, greenstone and vein quartz. The Keewatin-Timiskaming contact 
was not observed in the area. 

The rocks are folded and dip steeply from 75o to the vertical. 

Laird, H.C. 1937. The Western part of the Sturgeon River area, Ontario 
Department of Mines, Annual Report, 1936, v. 45, pt. 2, p.61-117. Map 
45a, Sturgeon River gold area. District of Thunder Bay, Ontario, scale 



1 inch to 1 mile (coloured). 

The Timiskaming rocks are listed as Timiskaming (?) (Windigokan Series) 
in the Table of Formations where it is listed separated from the Keewatin by 
an unconformity. The exact contact between the Timiskaming and Keewatin 
series was seldom observed although often located within 30 m. Wherever 
observed the contact is marked by rusty schist in a zone ranging from 6-15 m 
in width. 

The rocks occur as three, approximately parallel bands infolded with the 
Keewatin and comprise conglomerate, greywacke, arkose, slate and iron 
formation. The conglomerate comprises a wide variety of pebbles and boulders 
which include granite, schistose greenstone, diorite, gneiss, porphyry, 
felsite, red jasper, black chert, and quartz in approximately this order of 
decreasing abundance. The matrix is of dark-greenish material mainly of 
quartz and chlorite. The pebbles and boulders are considered to be waterworn 
because of their well-rounded and polished surfaces. The clasts are closely 
packed together or widely separated. 

The sedimentary bands occur as synclinal remnants structurally overlying 
the Keewatin series, but show little or no evidence of a structural 
unconformity. Locally the folds are overturned. 

The Timiskaming rocks have been tightly folded into subparallel folds 
with the beds dipping steeply along east-northeasterly axes. The beds are 
locally overturned. This represented the earliest deformation, the 
Timiskaming and Keewatin being folded as one unit. Strike faults occur at or 
near the contact between Keewatin and Timiskaming rocks. 
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Bruce, E.L. 1937. The Eastern part of the Sturgeon River area 
(Jellicoe-Sturgeon River Section); Ontario Department of Mines, Annual 
Report, 1936, v. 45, pt. 2, p.1-59. Map 45a, Sturgeon River gold area. 
District of Thunder Bay, Ontario, scale 1 inch to 1 mile (coloured). 

The rocks which are listed as Timiskaming(?) (Windigokan series) in the 
Table of Formations, comprise conglomerate, greywacke, slate, mica schists, 
iron formation and basic lavas and are shown separated from the underlying 
Keewatin by an unconformity. The unconformable relationship was not 
recognisable along any of the contacts that were observed, and there was no 
structural evidence to show that the sediments overlie the Keewatin-type 
series. Thus the fact of an unconformity had to be inferred, the most 
conclusive evidence being the occurrence of an abundance of granite pebbles 
in the conglomerate. The evidence was taken to imply the lapse of a long 
time-period after the formation of the Keewatin-type series. The rocks are 
described under Timiskaming (?) Series. 

The rocks occur in three east-west belts trending norteasterly, and vary 
considerably in lithology. The northernmost band at Paint Lake is of 
conglomerate; the central band of conglomerate and greywacke; while the 
southern band is mainly of greywacke. The conglomerate comprises pebbles of 
jasper, quartz, chert, granite, quartz porphyry, granite boulders, and 
dark-coloured rocks similar to types found among the lavas in the Keewatin. 
The matrix of the conglomerate is greywacke. The sediments occur in synclinal 
troughs or as elongated, in-faulted bands in Keewatin rocks. It was concluded 
that the material from which the Timiskaming rocks was formed came from some 
area to the north of Sturgeon River; that it was not transported far; and 
that it was carried in rapid streams flowing down from an elevated region 
being so rapidly dissected that the rocks were disintegrated without any deep 
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weathering. Probably the sediments were deposited as a series of piedmont 
fans. 

The basic volcanics resemble the Keewatin rocks and have ellipsoidal 
structures. 

Burrows, A.G. 1917. Longuelac to Jellicoe and Orient Bay; Ontario 
Bureau of Mines, Annual Report, 1917, v. 26, p. 227-247. No geological 
map accompanies the report. 

Rocks comprising conglomerate and arkose are classed as probably 
Timiskaming and are exposed on Beatty Lake (Wawong) in Waters and Leduc 
Townships. The conglomerates comprise rounded clasts of granite, porphyry, 
jasper, greenstone and other un-named rocks. No contact with greenstones, 
mapped as Keewatin, outcropping around the lake was observed. The 
conglomerate had been traced eastward from Lake Nipigon to Beatty Lake by 
Coleman (1908, p.142), a distance of 24 km and classed as Lower Huronian. 

The rocks dip steeply and have been highly deformed. Coleman (1914, p. 
230), suggested a similarity between these rocks and the Sudbury Series at 
Sudbury and the Timiskaming Series at Cobalt. 

Mackasey, W.O. 1976. Geology of Walters and Leduc townships, District of 
Thunder Bay; Ontario Division of Mines, Geological Report 149. Map 2356, 
Walters and Leduc townships, District of Thunder Bay, scale 1 inch to 
1/2 mile (coloured). 

The map area lies in the central part of the Province of Ontario about 
24 km east of the central part of the eastern shore of Lake Nipigon. The 
rocks are listed as metavolcanics and metasediments in the Table of 



Lithologic Units and map legend, but referred to as Timiskaming-type in the 
General Geology section. They represent the type area for Tanton's Windigokan 
Series (Tanton 1921). In the current Bedrock geology of Ontario, west-central 
sheet. Map 2542, the rocks are classed as Neo-to Mesoarchean. 

The rocks consist of metasediments only, and comprise polymictic 
conglomerate, sandstone, greywacke, siltstone, argillite, slate, chert and 
iron formation. They occur in three east-west-striking belts separated by 
metavolcanic rocks, and are related to the same depositional basin. The 
conglomerate rocks of the northern belt were considered to be deposited close 
to the erosional source, the finer sediments having been deposited further 
out in a basin lying to the south. The conglomerate comprises pebbles and 
boulders of granitic and volcanic material and clasts of argillite, quartz 
and jasper. 

The rocks are thought to be folded about east-west axes with steep dips, 
with overturning in the southern belt. They have been cut by faults. 

Bruce, E.L. 1935. Little Long Lac Gold Area, Ontario Department of 
Mines, Annual Report, 1935, v. 44, pt. 3, p.1-56. Map 44d, Little Long 
Lac Gold Area, District of Thunder Bay, Ontario, scale 1 inch to 1/2 
mile (coloured). 

In the Table of Formations the rocks are listed as Timiskaming and are 
shown there separated from the Keewatin by an unconformity. The rocks are 
described under the heading of Timiskaming Series and were deposited 
subsequent to the Keewatin, but evidence of a time interval between them is 
unconvincing. 
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The rocks comprise conglomerate, iron formation and greywacke, with 
arkose, impure quartzite and chlorite schists. The conglomerate member, which 
is the most continuously recognizable, occurs at what is thought to be the 
base of the series. The conglomerate contains pebbles of feldspar porphyry, 
clasts resembling greenstone, granite, chert, and quartz jasper. The matrix 
contains well rounded fragments of quartz, which in some cases are green and 
schistose. The rocks are believed to have been stream-transported and 
deposited in coalescing piedmont fans. 

The rocks occur as a major syncline plunging westward at 30o, and they 
dip steeply. 

Bruce, E.L. 1937. New Developments in The Little Long Lac area; Ontario 
Department of Mines, Annual Report, 1936, v. 45, pt. 2, p.118-140. 

The general geology of the area containing the MacLeod-Cockshutt, the 
Hard Rock, the Little Long Lac and the Bankfield and Tombill Mines are 
described, where sediments comprising mainly greywacke, iron formation and 
considerable thicknesses of conglomerate occur. The sediments are folded and 
contorted. 

At the Little Long Lac Mine a series of sediments referred to as 
[Timiskaming(?)] of rather heterogeneous character, overlie the Keewatin 
lavas unconformably. The sediments comprise greywacke, arkose and iron 
formation but conglomerate occurs only south and northwest of the mine. 

At the Bankfield and Tombill mines, rocks belonging to the Timiskaming 
series occur comprising iron formation, greywacke, and conglomerate. 
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Fairbairn, H.W. 1938. Geology of the Northern Long Lake Area; Ontario 
Department of Mines, Annual Report, 1937, v. 46, pt. 3, p. 1-22. Map 46b, 
Long Lake-Pagwachuan Lake Area, District of Thunder Bay, Ontario, scale 
1 inch to 1 mile (coloured). 

This map area covers rocks exposed in the Wabigoon Subprovince near its 
southern boundary with the Quetico Subprovince. 

The Timiskaming rocks listed in the Table of Formations comprise 
conglomerate, iron formation, greywacke, arkose, quartzite and slate, and 
listed as separated from the underlying Keewatin by an unconformity. The 
evidence for an unconformity, a structural one, between the Keewatin and 
Timiskaming is indirect, and suggestive, but not conclusive. 

The rocks consist principally of greywacke and occur in two belts, a 
northern and a southern. The conglomerate is the most conspicuous member 
consisting of boulders ranging from 25-38 cm in diameter. Coarse grey granite 
is the commonest type of boulder, but there are boulders and pebbles of vein 
quartz, porphyry and light-green flinty rock. No clasts of jasper or iron 
formation were observed. 

Structurally the northern belt forms a synclinal structure with steep 
dips and pitches south and east, forming a closely folded, upright, synclinal 
trough whose axis is itself strongly folded. Definite information on the 
location of the folds was not obtained for the southern belt. 

Macdonald, R.D. 1942. Geology of the Kenogamisis River area; Ontario 
Department of Mines, Annual Report, 1940, v. 49, pt. 7, p.12-28. Map 
49m, Kenogamisis River Area, District of Thunder Bay, Ontario, scale 1 
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inch to 1 mile (coloured). 

The map area lies in central Ontario about 83 km east of the central 
part of the eastern shore of Lake Nipigon, and straddles the Quetico-Wabigoon 
Subprovinces, but the rocks classed as Timiskaming-type occur in the Wabigoon 
Subprovince. 

The rocks are listed in the Table of Formations as Timiskaming-type, are 
placed above the Keewatin-type rocks but are not separated from them by an 
unconformity. The terms Keewatin-type and Timiskaming-type were used to 
indicate lithological characterstics and to avoid age connotations. More than 
one interpretation of age for the rocks was considered possible by the 
author. On the current Bedrock Geology Map of Ontario, west-central sheet. 
Map 2542, the rocks are classed as Neo-to Mesoarchean. 

The rocks comprise greywacke, quartzite, conglomerate and slate, the 
predominant type being greywacke. The conglomerate is minor in amount, occurs 
as thin localized lenses containing pebbles of feldspar porphyry, trachyte, 
spherulitic lava, and quartz-carbonate material. 

Dips of the rocks vary from 50° to the vertical, the major structure 
facing north. 

Macdonald, R.D. 1943. Geology of Hutchison Lake area; Ontario Department of 
Mines, Annual Report, 1941, v. 50, pt. 3, p. 1-19. Map 50f, Hutchison 
Lake area, District of Thunder Bay, Ontario, scale 1 inch to 1 mile 
(coloured). 

The map area lies in the central part of Ontario about 81 km east of the 
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middle part of the eastern shore of Lake Nipigon. 

In the Table of Formations the rocks are listed as Timiskaming (?) and 
the nature of its relationship with the underlying Keewatin is not indicated. 
The classification of the rocks which comprise volcanics and sediments into 
Keewatin and Timiskaming is uncertain and the other possibility, that the 
volcanics are of two ages, separated by a period of sedimentation, can be 
equally considered and may be the better explanation. On the current Bedrock 
Geology Map of Ontario, west-central sheet. Map 2542, the rocks are classed 
as Neo-to Mesoarchean. 

The rocks occur in three belts and comprise greywacke, iron formation 
and conglomerate. The clasts are rounded to oblate to elongated, and comprise 
pebbles and boulders of granite, granodiorite, diorite porphyry, acidic 
quartz and feldspar porphyries, dacite, andesite, basalt porphyry, quartzite 
and chert. 

The sediments of the northern (main) belt (Hutchison Lake belt) consist 
entirely of greywacke, iron formation and slate and are considered to occupy 
the northern limb of a synclinal structure, which has undergone subsidiary 
folding, the rocks occupying a faulted synclinal trough. Alternatively the 
rocks may form an asymmetric syncline. 

The bedding and schistosity planes dip steeply usually. 

Horwood, H.C., and Pye, E.G. 1955. Geology of Ashmore Township; Ontario 
Department of Mines, Annual Report, 1951, v. 60, pt. 5, p.1-101. 
Mapl951-2, Township of Ashmore, District of Thunder Bay, Ontario, scale 
1 inch to 1000 feet (coloured). 
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The map area lies in the central part of the Province of Ontario, about 
82 km east of the central part of the eastern shore of Lake Nipigon. 

The rocks are classed as Timiskaming in the Table of Formations and 
shown separated from the underlying Keewatin(?) rocks by an indeterminate 
contact. In the current Bedrock Geology Map of Ontario, west-central sheet. 
Map 2542, the rocks are classed as Neo-to Mesoarchean in age. The rocks 
comprise sediments only. 

The sediments comprise conglomerate, arkose, greywacke, slate and iron 
formation, and have been subdivided into two groups, A and B, to facilitate 
mapping and descriptive purposes. It was considered that these could be 
separated by a major disconformity. The conglomerate is both basal and 
intra-formational, and consists of rounded and subangular pebbles and cobbles 
of quartz, chert, quartz and feldspar porphyries, granodiorite, dacite, 
greenstone, and greywacke. The clasts are deformed locally. A distinctive 
feature of the intraformational conglomerates is that the pebbles and cobbles 
tend to become smaller and less numerous towards the margins of the units. 

The rocks contain "exceedingly complicated structures" and are folded 
and faulted. The rocks dip steeply to vertical, indicating isoclinal folding. 
Two major synclines were observed. 

The Keewatin-Timiskaming relationship was discussed and group A was 
found to overlie the Keewatin without an angular unconformity. However, 
several stated factors lead to the belief that an unconformity separate the 
Timiskaming and Keewatin. 

Pye, E.G., 1952. Geology of Errington Township, Little Long Lac Area; 
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Ontario Department of Mines, Annual Report, 1951, v. 60, pt. 6, p.1-134. 
Map 1951-7, Township of Errington, District of Thunder Bay, Ontario 
scale 1 inch to 1000 feet (coloured). 

The map area lies in the central part of the Province of Ontario about 
80 km east of the central part of the eastern shore of Lake Nipigon in the 
Wabigoon subprovince near its southern boundary. 

In the Table of Formations the rocks are listed as Timiskaming and this 
group is shown separated from the underlying Keewatin(?) rocks by a "Contact 
Indeterminate". On the current Bedrock Geology Map of Ontario, west-central 
sheet. Map 2542, the rocks are classed as Neo-to Mesoarchean. 

The Timiskaming rocks consist of sediments only, which are subdivided in 
two groups. Group A and an underlying Group B(?), separated by a major (?) 
disconformity. Group B consists mainly of greywacke with iron formation, and 
is characterized by a complete absence of folded structures and intrusive 
rocks other than Keweenawan diabase. The rocks strike uniformly, generally 
east-west, and dip mostly steeply south. Group A comprises conglomerate, 
arkose, greywacke, slate, and iron formation. 

Basal conglomerate contains pebbles and cobbles of quartz, chert, quartz 
and feldspar porphyries, granodiorite and greenstone, which can be ovate, or 
highly elongated in an arkosic, quartzitic or greywacke matrix. 

The structures are "exceedingly complicated", and the rock attitudes 
possess steep indicating isoclinal folding. The rocks dip steeply south for 
the most part, are commonly over-turned, and two major synclines were 
located. The rocks have also been faulted. 
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The origin of the Timiskaming was discussed and it was suggested that 
the Group A sediments appeared to have been deposited in coalescing piedmont 
fans, in shallow water along the north side of a gradually subsiding basin, 
and that the materials were derived from a region to the north. 

The relationship between the Timiskaming and the Keewatin was also 
discussed, and the author favours correlation of the Group B "Timiskaming" 
sediments with the Keewatin, and Group A with the Timiskaming. 
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WAWA SUBPROVINCE 

A. West of Lake Superior 

1. Knife Lake Area 

Geological Reports 

Thomson, Jas. E. 1936. Some Gold Occurrences West of Port Arthur; Ontario 
Department of Mines, Annual Report, 1935, v. 44, pt. 4, p.48-52. 

This short report refers to a belt of sediments as probably Timiskaming 
in age extending along the Canadian side of the Canada/USA International 
Boundary from Saganaga Lake to Knife and Birch Lakes. The rocks were not 
described, but references to reports describing them are given. 

2. Shebandowan Area 

Geological Reports, Papers, Theses 

Tanton, T.L. 1926. Eastern part of Matawin iron range. Thunder Bay 
District, Ontario; Geological Survey of Canada, Summary Report, 1924, 
pt.C, p. lc-27c. Map 2069, Eastern part of Matawin iron range. Thunder 
Bay District, Ontario, scale 1" to 1 ml. (uncoloured). 

The rocks are classified as Windigokan (?) Series (Tanton, 1921) by the 
author, as he correlated these rocks with the Windigokan series in the 
vicinity of Windigokan Lake, east of Lake Nipigon, and which were called 
Timiskaming (?) by Burrows (1917). The correlation is based on lithological 
resemblances, similarity of relations to other formations and equivalence of 
structure and metamorphism. The rocks are younger than the Keewatin and 
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certain granites. Tanton (1938) shows these rocks extending westwards, and 
believed that they may be equivalent to the Steeprock series occurring in the 
Rainy River district. The rocks are described here, as these rocks were 
classed as Timiskaming by Shegelski (1980) and Carter (1989, 1990 a,b,c). 

The sequence consists of sediments and volcanics occurring in several 
small areas elongated in an east-ward direction. 

The sediments comprise conglomerate, arkose, slaty jasper-hematite-
magnetite iron-formation. The conglomerate consists of closely-packed, 
well-rounded pebbles up to 15 cm. consisting of granite, fine-grained igneous 
rocks, vein quartz and chert, in a matrix of quartz grains and fine-ground 
schistose material. The iron formation locally consists of varve-like beds, 
and the bright red jasper interbeds are up to 0.3 m thick, and resemble 
Keewatin-type iron formation. The chemical composition of some samples of the 
iron formation is given. 

The volcanics comprise finely laminated pale grey and greenish grey 
material believed to be tuffs. 

The rocks have been metamorphosed to varying degrees and are intensely 
folded. They lie in a syncline with an east-west trending axis. 

It is inferred that the rocks were derived by mechanical disintegration 
of rocks exposed over a land area of high relief and were deposited either in 
river valleys or near the shore of a large body of water. The iron formation 
was laid down in quiet water. 

Watson, R.J. 1929. Platinum-Bearing Nickel-Copper Deposits on Lower 
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Shebandowan Lake, District of Thunder Bay; Ontario Department of Mines, 
Annual Report, 1928, v. 37, pt. 4, p.128-149. No separate coloured 
geological map was published. 

The rocks are listed as Timiskamian(?) and comprise conglomerate, 
arkose, impure quartzite, and greywacke, exposed around Zero and Dakota 
lakes, and shown on a general geological plan in the text. The conglomerate 
contains pebbles of granite, felsite, and greenstone. 

Chorlton, Lesley. 1987. Geological setting of gold mineralization in the 
western part of the Shebandowan greenstone belt. District of Thunder 
Bay, north-western Ontario; Ontario Geological Survey, Open File Report 
5636, 348p., 4 tables, 30 figures, 93 plates and 1 appendix. 

The rocks are referred to as Timiskaming-type and Shebandowan group and 
are exposed south of Lower Shebandowan Lake, extending north-eastward to 
Highway 11. They comprise sediments and volcanics. 

The rocks consist of polymictic conglomerate, well-bedded sandstone and 
siltstone, and massive to autobrecciated, subaerial, intermediate-to-felsic 
flows of mainly latitic composition. The sandstones display sporadic 
oxidation effects. The flows weather distinctly red and green, probably due 
to variations in synvolcanic oxidation effects, and are characterized by 
numerous phenocrysts of dark green hornblende, plagioclase, and rare biotite. 

The rocks form tight upright folds, and are affected by shearing and 
carbonate alteration. 

Retrograde greenschist facies matamorphism partly affected the 



metavolcanic rocks: thus rare biotites are chloritized; feldspars are 
sericitized and saussuritized; and chlorite and epidote overprint the matrix, 
but hornblende is less affected. 

Sedimentoloav-Petrochemistry-Tectonics 

Shegelski, Roy J. 1980. Archean cratonization, emergence and red bed 
development. Lake Shebandowan area, Canada; Precambrian Research, v. 12, 
p.331-347. 

This paper discusses both the sedimentary and volcanic rocks of the Lake 
Shebandowan area, which are classed as Timiskaming. 

The volcanic rocks comprise calc-alkalic and shoshonitic rocks analogons 
to calc-alkalic suites of mature island arcs and are considered to be similar 
to rocks in Papua New Guinea, Yellowstone Park (USA), New South Wales 
(Australia) and Kirkland Lake (Canada). 

The sedimentary rocks represent immature detritus from proximal 
Timiskaming volcanic centres and were deposited in an alluvial-fluvial 
environment. Localized hematite pigmentation in the Timiskaming strata is 
interpreted as evidence of red bed development, probably due to emergence and 
interaction of Timiskaming strata with interstitial oxidizing fluids. 

It is suggested that orogeny, crustal thickening and stabilization of a 
previous Keewatin basaltic platform occurred prior to Timiskaming volcanism, 
and subsequent emergence and erosion of a landmass led to deposition of an 
alluvial-fluvial sedimentary facies in which red beds subsequently developed. 
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Geochronology-Tectonics 

Corfu, F., and Stott, G.M. 1986. U-Pb ages for late magmatism and 
regional deformation in the Shebandowan belt, Superior Province, Canada; 
Canadian Journal of Earth Sciences, volume 23, p.1075-1082. 

The main purpose of the study was to provide absolute age constraints 
for two major deformation events in the Shebandowan greenstone belt of the 
Wawa Subprovince. Five precise U-Pb zircon (and titanite) ages from different 
lithologic units were determined for this purpose. 

In this paper the Timiskaming rocks are referred to as Timiskaming-type 
supracrustal rocks occurring in two east-trending troughs, comprising 
alluvial-fluvial sediments interfingering laterally with calc-alkalic to 
alkalic volcanic pyroclastic rocks, and unconformably overlying older 
sequences. 

With respect to the age of the volcanic rocks, an alkalic volcanic rock 
obtained from a deformed latitic pyroclastic breccia from the 
Timiskaming-type sequence, was directly dated at 2689 +3-2 Ma. A maximum age 
of 2704 ±2 Ma for deposition of the sequence is based on the age of a 
trondhjemite clast occurring in a conglomerate belonging to the sequence. 
The age of the Timiskaming-type rocks can also be bracketed between another 
probable maximum age of 2696 ±2 Ma, the age of a deformation event, Dl, that 
occurred during or before the intrusion of the Shebandowan Lake Pluton at 
2696 ±2 Ma, and which did not affect the Timiskaming-type rocks; and a 
minimum age of 2 684 +6-3 Ma: the age of an undeformed, late-kinematic 
intrusion, the Burchell Lake Pluton, and a D2 deformation event which did 
affect these rocks and occurred after 2689 +3-2 Ma, the age of the 
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Timiskaming-type volcanic rocks. 

Structure-Stratigraphy 

Brown, G.H. 1985. A structural and stratigraphic study of the Keewatin-type 
and Shebandowan-type rocks west of Thunder Bay, Ontario; unpublished 
M.Sc. thesis, Lakehead University, Thunder Bay, Ontario, p.137. 

This study was concerned with the macroscopic, microscopic and 
submicroscopic structure of Keewatin and Timiskaming rocks involving the 
measurement of the strike and dip of cleavage and bedding, orientation of 
bedding-cleavage intersection lineations, and orientation of fold axes 
observed in outcrop; the examination of thin sections; scanning electron 
microscope work; and the determination of the magnetic susceptibility 
anisotropy fabric of the rocks occurring between Shebandowan Lake and 
Kaministiquia. The Timiskaming rocks are referred to in the thesis as 
Shebandowan-type. 

It was concluded that the Shebandowan-type rocks are younger than the 
Keewatin rocks, and that they are separated by an unconformity on the basis 
of: a discordant trend in the contact of the two suites, the less 
recrystallized appearance of the Shebandowan-type rocks, and the presence of 
clasts of jasper in conglomerates of the Shebandowan-type sequence similar to 
jaspilitic iron formation present in the Keewatin. 

Structurally, the rocks contain a single penetrative, primary cleavage 
with a consistent regional trend, and are isoclinally folded with 
sub-vertical axial traces trending approximately east-west. No evidence of a 
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second, significant period of deformation was found. 

Stott, G.M. 1985. A structural analysis of the central part of the 
Archean Shebandowan greenstone belt and a crescent-shaped granitoid 
pluton, northwestern Ontario; unpublished Ph.D. thesis. University of 
Toronto, Toronto, Ontario, 285 p. 

This thesis is primarily a structural study of part of the Shebandowan 
belt which is characterized by Keewatin volcanics overlain by locally 
unconformable, younger Timiskaming-type metasediments and metavolcanics. The 
younger Timiskaming rocks occur in two zones: a northerly zone comprising the 
Shebandowan group, and a southerly zone comprising the Duckworth group. 
These rocks are interpreted as unconformably overlying a Dx -deformed earlier 
Keewatin metavolcanic suite. 

The Timiskaming rocks are either undeformed locally, or were deformed by 
a deformation event, D2, which followed the D x event of the area and record 
only a D 2 strain. This involved . northwesterly-southeasterly oblique 
compression which produced a regional east-trending vertical foliation, 
easterly-plunging and sub-horizontal lineations, major transcurrent and 
oblique shear zones, tight isoclinal folding, and faulting. This D2 
deformation event occurred between 2689.3 + 2.5/-2.2 Ma and 2683.7 + 5.8/-2.9 
Ma. 

Significant volumes of hydrothermal fluid passed through the rocks 
following the D 2 deformation producing quartz and quartz-carbonate veins. 

Borradaile, G. and Brown, H. 1987. The Shebandowan group: "Timiskaming-like" 
Archean rocks in north-western Ontario; Canadian Journal of Earth 
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Sciences, v. 24, no. 1, p.185-188. 

These authors carried out a structural study including magnetic fabric 
analysis of rocks in the Shebandowan area, in rocks considered to be 
Timiskaming-type. The rocks are called Shebandowan group and comprise 
greywackes, semi-pelitic slates, and conglomerates with minor volcanic rocks. 

It was concluded that the regional structural facing of the group is 
upward; that the rocks are disposed in tight to isoclinal folds with strong 
plunge variations due primarily to a primary tectonic event; that the folds 
are accompanied by a single, penetrative tectonic microfabric and a coplanar 
magnetic fabric;, that the contacts of the group with the adjacent Keewatin 
rocks in the areas studied are unexposed, but are inferred to be faulted, at 
least in part; that the Shebandowan group of sedimentary rocks are not 
distinguishable from adjacent Archean rocks on metamorphic grounds; and that 
convincing evidence for a difference in ages is lacking. 

Carter, M.W. 1989. Alkalic rocks of the Thunder Bay area; in Summary of 
Field Work and Other Activities 1989, Ontario Geological Survey, 
Miscellaneous Paper 146, p.74-78. 

This paper describes Timiskaming-type rocks occurring between 
Shebandowan and Kaministiquia, west of Thunder Bay. The sequence consists of 
sedimentary and volcanic rocks deposited in two subparallel, east-striking 
belts, a northern and a southern belt.- The Conmee Fault is considered to be 
the probable northern boundary of the northern belt. 

The sedimentary rocks have alluvial-fluvial depositional characteristics 
of continental subaerial type, and are believed to have been deposited in 
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fault-bounded, pull-apart basins. 

The volcanic rocks are interlayered with the clastic sediments and 
comprise calc-alkalic and alkalic rocks, the latter represented by shoshonite 
and latite flows and pyroclastics. Two major eruptive centres for these 
volcanic rocks were located. 

The Timiskaming-type rocks are isoclinally folded about 
southeasterly-trending axes. 

3. Thunder Bay Area 

Geological Reports 

Macdonald, R.D. 1941. Geology of Gorham Township and Vicinity; Ontario 
Department *of Mines, Annual Report, 1939, v. 48, pt. 3, p.1-16. Map 48c, 
Gorham Township and Vicinity, District of Thunder Bay, Ontario, scale 1 
inch to 1 mile (coloured). 

The map area lies in southwestern Ontario, northwest and close to 
Thunder Bay, and straddles the Quetico-Wawa subprovince boundary. The rocks 
are listed as Post-Keewatin and occur in the Wawa Subprovince, where they are 
indicated as conformable with the underlying Keewatin. The rocks comprise 
sediments consisting of conglomerate, arkose, greywacke and fine siliceous 
sediment, and iron formation. They are said to correspond with the Windigocan 
of Tanton (1924) . 

The sediments lie stratigraphically above the Keewatin in three 
elongated areas surrounded by Keewatin-type rocks. The conglomerate comprises 
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boulders, cobbles, and pebbles of granite chert, jasper, andesite and vein 
quartz, the granite clasts being predominant. The clasts are round to 
elongate and lie in a massive to sheared reddish grey or grey arkosic 
groundmass. 

The Timiskaming-type rocks . are isoclinally folded about 
southeasterly-trending axes. 

B. East of Lake Superior 

(a) Michipicoten-Missanabie Area 

Geological Reports 

Logan, W.E. 1863. Geology of Canada; Geological Survey of Canada, 
Report of Progress from its commencement to 1863; Accompanied by an 
Atlas of Maps and Sections. 

The rocks described are exposed at the mouth of the Dore River along the 
northern shore of Michipicoten Bay in the central part of the Province of 
Ontario near Wawa. 

The series was classed in the Huronian series of the Azoic by the 
author, lying above the Laurentian system, in the table of rock groupings. 
On the current Bedrock Geology Map of Ontario, east-central sheet. Map 2543 
the rocks are classed as Neoarchean. 

The rocks consist of sediments comprising pebbly to boulder 
conglomerate, green mica slate, quartzite and horblende-bearing 
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quartzo-feldspathic rocks. The clasts vary in size and can be up to 0.3m in 
diameter and are of gneiss, granite or syenite, quartz and chert-like rocks. 
The granitic rocks are red in colour. Other clasts are green or grey. The 
clasts can be flat or elongated and the matrix is composed of green slate. 

The rocks strike east-west, dip steeply, and are folded. 

Coleman, A.P. 1899. Copper Regions of the upper lakes; Ontario Bureau of 
Mines, Annual Report, 1899, v. 8, pt. 2, p.121-174, (in North Shore of 
Lake Superior, p.132). 

Some of the exposures of the Dore series on the Dore River were 
described. The rocks comprise boulder conglomerate, strike 60°-80° east of 
north and dip from 70° to the vertical. They were classed as Huronian, were 
said to resemble those at Shoal Lake located east of Rainy Lake, and are 
intruded by granite. 

Note: These rocks are now classified as Timiskaming. 

Coleman, A.P. 1900. Copper and Iron Regions of Ontario; Ontario Bureau of 
Mines Annual Report, 1900, v. 9, no. 5, p.143-191 (p.183-184). 

This author re-examined the series to the south of the Dore River. 
Conglomerates, containing rounded pebbles and boulders of various rocks 
including iron-bearing rocks and sandstones were observed. None of the clasts 
were of Laurentian gneiss and this was taken to mean that the conglomerate 
was not a basal one. The rocks were regarded as Huronian. 

Coleman, A.P. and Willmott, A.B. 1902. The Michipicoton iron region; Ontario 
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Bureau of Mines, Annual Report, 1902, v. 11, no. 5, p. 152-185. Map 11A, 
Geological map of the Michipicoten iron range, scale 40 chains = 1 inch 
(coloured). 

The rocks have been classed as Upper Huronian in the Table of Rock 
Subdivisions and called the Dore conglomerate. It is an entirely sedimentary 
sequence, the conglomerate consisting, in decreasing order of abundance, of 
dark green schist, granite, granular silica (iron range rock), spotted 
grey-green schist, porphyry, felsite, and conglomerate or breccia. The matrix 
is green schist. No Laurentian-looking gneisses were found as clasts. The 
granite clasts are round or elongated. 

The rocks have been steeply folded into a syncline. 

Other isolated areas of similar conglomerate were mapped to the 
northeast and were believed to be of the same series. 

Parsons, A.L. 1915. The productive area of the Michipicoten iron 
ranges; Ontario Bureau of Mines, Annual Report, 1915, v. 24, pt. 1, 
p. 185-215 (at p.190) . No separate map was published for this report but 
a map in the text shows the distribution of the Timiskamian rocks. 

The rocks are referred to as Timiskamian and comprise conglomerate (the 
Dore conglomerate). This rock contains fragments of granitic and 
Keewatin-type rocks. The conglomerate was first described by Logan in 1846 
(Logan, 1847 p. 10-13) . In 1913 the Dore conglomerate was correlated with the 
Timiskaming series by Miller and Knight (1914, p.135). 

Collins, W.H., Quirke, T.T., and Ellis Thomson, 1926. Michipicoten Iron 
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Ranges; Canada Geological Survey, Memoir 147. Map 1972, Michipicoten 
area, Algoma District, Ontario, scale 1 inch to 1 mile (coloured). 

The rocks are called the Dore series and form two bands in the area: a 
northern and a southern band. The westernmost part of the southern band was 
the original Dore series of Logan. The series is classed as Keewatin, because 
of structural relations, and lies between underlying and overlying basic to 
acid volcanic rocks. An unconformity underlies the Dore series, and a 
pre-Dorean granite of Keewatin age occurs. 

The northern band extends eastwards from Kabenung Lake (about 35 
kilometers north of Michipocoten) almost to Dubreuilville, as part of a band 
continuing eastwards to Lochalsh. 

The eastern part of the southern band east of Michipicoten, represents 
the isolated patches of the Dore series as mapped by Coleman and Willmott 
(1902) . 

On the current Bedrock Geology Map of Ontario, east-central sheet. Map 
2543, only that part of the southern band occurring on the northern shore of 
Michipicoten Bay is classed as Neoarchean, the rest being classed as Neo-to 
Mesoarchean. 

The rocks are described in detail in various areas and consist of 
conglomerate, greywacke, arkose, and stratified pyroclastic material. The 
conglomerate consists of well-rounded pebbles and boulders of granite (up to 
0.8m in diameter), diorite, porphyry, greenstone and other volcanic rocks. 
Locally the clasts are flattened. 
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The rocks dip steeply to vertical and are locally very deformed. 

The relationships to the underlying and overlying volcanic rocks in both 
bands were discussed. The contacts are gradational between the series and the 
underlying volcanic rocks in both bands, but are sharply separated from the 
overlying volcanics. 

The rocks were considered to be of terrestrial origin and deposition, 
with no sharply-defined erosional base. Erosion was considered to have been 
vigorous. A glacial origin was considered and rejected, and instead, talus 
accumulations and fluvial deposition in an area of rugged relief and waning 
vulcanicty was accepted. 

Gledhill, T.L. 1927. Michipicoten gold area. District of Algoma; 
Ontario Department of Mines, Annual Report, 1927, v. 36, pt. 2, p.1-49. 
Map 36a, Michipicoten area, scale 1 inch to 3/4 mile (coloured). 

In the Table of Formations a sedimentary series called the Dore Series 
is described as comprising conglomerate, greywacke and arkose exposed on the 
north shore of Michipicoten Bay. It is shown separated from the underlying 
Keewatin volcanics by an Erosional Unconformity and Igneous Contact. In the 
text it is considered quite probably to be equivalent to the Timiskaming 
series, and in the key map in the text, is shown in the legend as Dore 
(Timiskaming). On the current Bedrock Geology Map of Ontario, east-central 
sheet. Map 2543, the rocks are shown as Neoarchean. 

The conglomerate contains granite pebbles and clasts of banded iron 
formation or jaspilite. The rocks are folded about an east-west axis with 
steep dips and are described as having been deposited unconf ormably on the 
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Keewatin and later intruded by batholithic masses, presumably in Algoman 
time. In discussing its stratigraphic position, it was stated that the 
sediments were never shown to be in sequence with the Keewatin flows. They 
are cut by dikes of a younger granite. 

Gledhill, T.L. 1927. Goudreau-Lochalsh gold area. District of Algoma; Ontaio 
Department of Mines, Annual Report, 1927, v. 36, pt. 2, p.50-86. Map 
36b, Goudreau-Lochalsh area, scale 1 inch to 1 mile (coloured). 

The rocks are listed as Timiskaming-like sediments in the Table of 
Formations and described under the heading Timiskaming. They comprise 
conglomerate, greywacke, arkose and slate which have been highly folded, 
sheared and infolded with the Keewatin. The conglomerate contains masses of 
jaspilite. The rocks dip steeply. 

Moore, E.S. 1932. Goudreau and Michipicoten gold areas. District of Algoma; 
Ontario Department of Mines, Annual Report, 1931, v. 40, pt. 4, p.1-54. 
Map 40e, Goudreau gold area. District of Algoma, Ontario, scale 1 inch 
to XA mile (coloured) . 

In the Table of Formations and in the rock descriptions the rocks are 
referred to as Timiskaming(?) and comprise the Dore Series. On the basis of 
the similarity of conglomerates in the series to Timiskaming conglomerates 
elsewhere, the series was considered to be likely of Timiskaming age by the 
author. 

The series consist of conglomerate, arkose, greywacke, tuff and basic 
lavas. The Dore conglomerate comprises boulders and pebbles of granite, 
porphyry, diorite, greenstone, green schist, felsite and iron formation. 
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Granite boulders are up to 0.8m in diameter. 

The nature of the interlayered volcanic rocks was not described. 

Frohberg, M.H. 1937. The Ore Deposits of the Michipicoten Area; Ontario 
Department of Mines, Annual Report, 1935, v. 44, pt. 8, p.39-83. No map 
accompanies the report. 

In the Table of Formations the rocks are listed under Timiskaming and 
comprise the Dore series consisting of conglomerates, greywacke, arkose and 
tuffs. These rocks are not described as none occur in the area studied by the 
author, but they had been previously described by various authors. 

Bruce, E.L. 1942. Geology of the Goudreau-Lochalsh area; Ontario Department 
of Mines, Annual Report 1940/ v. 49, pt. 3, p. 1-47. Map 49g, 
Goudreau-Lochalsh area. District of Algoma, Ontario, scale 1 inch to 1/2 
mile (coloured). 

The map area lies in south-central Ontario northeast of Michipicoten 
Bay. 

The rocks are listed in the Table of Formations as Timiskaming (type) 
and the unit is separated from the underlying Keewatin by an unconformity (?) . 
They are now classed as Neo- to Mesoarchean. 

The rocks are referred to as the Dore Series and comprise conglomerate, 
slate, greywacke and quartzite. The conglomerate is discontinuous and does 
not contain a large variety of pebbles, but fragments of granite are the most 
abundant. The clasts are of granite, dark-coloured rock, and iron formation. 
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These fragments are mostly ellipsoidal and range up to 0.3m in diameter. 
They lie in a greenish, well-banded matrix. 

The rocks lie above some, if not all of the Keewatin volcanic rocks, and 
are believed to be folded into synclines and anticlines, in troughs trending 
eastwards. 

Evans, E.L. 1942. Geology of the Mishibishu Lake area; Ontario Department of 
Mines, Annual Report, 1940, v. 49, pt. 9, p. 1-12. Map 49 j, Mishibishu 
Lake area. District of Thunder Bay, Ontario, scale 1 inch to 1 mile 
(coloured). 

The map area lies in southeastern Ontario in the Wawa Subprovince. 

In the Table of Formations the rocks are listed as Timiskaming, and 
consist of the Dore series shown as conformable with the underlying Keewatin. 
The rocks are now classed as Neo-to Mesoarchean. 

The sequence occurs in two belts and comprise conglomerate, arkose 
greywacke, quartzite, and slate. The conglomerate contains pebbles of quartz, 
black and red jasper, granite and allied dike rocks, in an apparently highly 
schistose matrix. The clasts are up to 0.5m in maximum diameter. 

The series occupies the central part of two synclinal belts, and the 
rocks strike southwest in the northern belt, but east-west in the southern 
belt. Dips are consistently steep to vertical, the folds being overturned to 
the south. Two periods of deformation occur in the area. 

On the current bedrock geology map of Ontario the rocks are classed as 
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Neo-to Mesoarchean. 

Bruce, E.L. 1947. Geology of Township 47, Missinaibi area; Ontario Department 
of Mines, Annual Report, 1945, v. 54, pt. 4, p.1-22. Map 1946-2, 
Township 47, District of Algoma, Ontario, scale 1 inch to 1/2 mile 
(coloured) v 

The map area lies near the central part of the province of Ontario. 

In the Table of Formations the rocks are listed as Dore Series and 
indicated as separated from the underlying Keewatin by an unconformity. The 
rocks comprise sediments only. The series is included in this bibliography as 
the Dore Series has been previously classed as Timiskaming. The rocks are now 
classified as Neo-to Mesoarchean. 

The sedimentary rocks comprise conglomerate, greywacke and other rocks 
and are not fully described as they were discussed previously by the same 
author (E.L. Bruce, Geology of the Goudreau-Lochalsh Area 1942). 

ABITIBI SUBPROVINCE 

1. Batchawana Area 

Geological Reports 

Moore, E.S. 192 6. Mississagi Reserve and Goulais River Iron Ranges, District 
of Algoma; Ontario Department of Mines, Annual Report, 1925, v. 34, pt. 
4, p.1-33. Map 34d, Mississagi Reserve and Goulais River Iron Ranges, 
scale 1 inch to 1 mile (coloured) 
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The rocks are described as the Batchawana Series of Timiskaming(?) age. 
The term Batchawana was used for a complex group of formations comprising 
intimately interbedded igneous and sedimentary rocks. The igneous rocks 
consist of greenstones, ellipsoidal lavas, basalts, andesites, rhyolites, 
trachytes, felsites and schistose derivatives. The sediments comprise 
conglomerate, greywacke, arkose, slate, iron formation, paragneiss and grey 
schists. The iron formation resembles that found in the Keewatin. The 
conglomerates contain rounded clasts of granite, greenstone, green schist, 
rhyolite, trachyte, quartz, and jasper. 

The difficulty encountered by the author in assigning this sequence to 
the Keewatin or Timiskaming emphasized a problem associated with these rocks: 
the correct placement of an interlayered sequence in which some of the rocks 
are Keewatin-type and others Timiskaming-type. The author remarked: "If one 
formation is Keewatin, they must all be Keewatin; or if the conglomerate is 
moved up to the Timiskaming, the iron formation and greenstones must also be 
placed therein". 

The author further remarked that the Batchawana series resembled the 
Dore series of Michipicoten and the Sudbury series of the Sudbury district. 
The type Dore series in the Michipicoten area has been considered to be 
Timiskaming by some authors as previously described. 

Significantly, trachytes were mentioned associated with the 
Keewatin-type volcanic rocks. 

2. Swavze Area 
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Laird, H.C. 1932. Geology of the Three Duck Lakes area; Ontario Department of 
Mines, Annual Report, 1932, v. 41, pt. 3, p.1-34. Map 41d, Three Duck 
Lakes Area, District of Sudbury, Ontario, scale 1 inch to 3/4 mile 
(coloured). 

The Timiskaming rocks are listed in a Table of Formations as Timiskaming 
and described in the text under the same term. They are listed as separated 
from the underlying Keewatin by a Probable Unconformity. The rocks comprise 
schistose conglomerate, greywacke, arkose, quartzite, argillite, iron 
formation, sericite schist, and mica-hornblende schist. They belong to the 
Ridout series, trend east-west, and attain a maximum width of 2.8 km, forming 
part of a belt extending for about 113 km. 

The conglomerate occurs at various horizons in the sedimentary series, 
and its clasts comprise pebbles and boulders of granite (which predominate) 
greenstone, schist, diorite, banded chert, b-lack chert, quartz and red 
jasper. 

The rocks are highly deformed and dip almost vertically. 

An unconformity is presumed to occur below the series, though the break 
was not observed. The rocks which form the eastern part of the Ridout series, 
are considered to be of Timiskaming age. It is considered reasonable that the 
rocks are of subaerial origin derived from a mountainous terrain. 

Rickaby, H.C. 1935. Geology of the Swayze area; Ontario Department of Mines, 
Annual Report, 1934, v. 43, pt. 3, p.1-36. Map 43b, Swayze gold area, 
District of Sudbury, Ontario, scale 1 inch to 1 mile (coloured). 
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The rocks are listed as Timiskaming (?) Ridout-Swayze series in the Table 
of Formations and are described under this heading. The combined series 
comprises conglomerate, greywacke, quartzite, slate; trachytic to rhyolite 
tuffs and agglomerates; and hornblende and chlorite schists and iron 
formation. 

The Ridout series occurs in the southern part of the map area, is mainly 
sedimentary, and comprises mainly greywacke and argillite with local 
occurrences of conglomerate, quartzite, slate, arkose and tuffs and iron 
formation. The conglomerate occurs at various horizons in the series, and 
consist of pebbles and boulders of greenstone, chert, quartz, and possibly 
rhyolite, sparse granite, and trachyte. Locally sediments, tuffs, and flows 
are intercalated. 

The Swayze series occurs in the north of the area and comprises 
conglomerate, arkose, quartzite, greywacke and slate, tuffs, agglomerate and 
flow breccias. The conglomerate contains pebbles and boulders of greenstone, 
rhyolite, trachyte, chert and granite in a greywacke, arkose or argillitic 
matrix. The largest proportion of boulders and pebbles are trachytic or 
rhyolitic. The conglomerate occurs at various horizons in the Swayze series. 
There is a considerable interbedding of basic or acid flows in the Swayze 
series. 

The rocks have been closely folded along with the Keewatin rocks about 
approximately easterly axes. 

The stratigraphic relationship of the Keewatin and Timiskaming is 
abscure, but field evidence indicates that the main sedimentary bands overlie 
the greenstone-sedimentary complex. The evidence on which the complex could 
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be separated into a Keewatin series and a Timiskaming series is said to be 
somewhat contradictory. The geological history of the area is described as 
having started with a period of intense volcanic activity, followed by a 
period of alternating volcanism and local sedimentation, and later by a 
period during which conglomerates, greywackes, and other sediments were laid 
down. Evidence suggests an erosional unconformity at or near the base of both 
the Ridout and Swayze series. 

Laird, H.C. 1935. Geology of the Makawa-Churchill area; Ontario Department of 
Mines, Annual Report, 1934, v. 43, pt. 3, p.37-80. Map 43c, 
Makwa-Churchill Area, District of Sudbury, Ontario, scale 1 inch to 1 
mile (coloured). 

In the Table of Formations the rocks are listed as Timiskaming (Ridout 
Series) and are described under this heading in the lithological 
descriptions. The rocks comprise schistose conglomerate, greywacke, arkose, 
quartzite, slate, sericite, schist, and banded iron formation. An 
unconformity is listed in the Table of Formations separating the series from 
the Keewatin. 

The conglomerate occurs as a basal conglomerate and also at higher 
horizons, and contains pebbles and boulders of granite, gneiss, porphyry, red 
jasper, black chert, greenstone, andesite, trachyte, tuff, with a matrix of 
greywacke, arkose, or quartzite. 

The rocks dip steeply to vertical and are closely folded into a major 
syncline or synclinorium, about generally east-west axes. 

These rocks were previously placed in the Keewatin by W.H. Collins (1911 
p.245; 1917) . However, the author considers that an erosional unconformity 
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occurring between the volcanics of the Upper Group of the Keewatin and the 
Ridout series is reasonably certain. It was seen at the north shore of 
Okawakenda Lake near its middle part part, but the two groups are 
structurally conformable in this area. To the west, a great hiatus or time 
gap between the Lower Group of Keewatin-type rocks and the Rigout series is 
considered to have existed. 

Laird, H.C. 1936. Geology of the Opeepeesway Lake area; Ontario Department of 
Mines, Annual Report, 1935, v. 44, pt. 7, p. 1-30. Map 44g, Opeepeesway 
Lake Area, District of Sudbury, Ontario, scale 1 inch to 1 mile 
(coloured). 

In the Table of Formations the rocks are listed as Timiskamian (Ridout 
Series) and comprise schistose conglomerate, greywacke, arkose, quartzite, 
argillite, slate and banded iron formation, separated from the underlying 
Keewatin by an erosional unconformity. 

The rocks are described under Timiskamian, Ridout Series. It is 
dominantly composed of conglomerate, greywacke and arkose. The conglomerate 
occurs in narrow bands at and near the margins of the sedimentary belt and at 
recurring intervals within the belt. It comprises pebbles and boulders of 
granite, pebbles of iron formation and fragments of jasper and schist. The 
clasts are well rounded and the matrix of the conglomerate is predominantly 
wacke. Reddish arkose conglomerate, reddish arkose and reddish feldspathic 
quartzite occur. 

The Timiskaming rocks are infolded with the Keewatin and tilted to dips 
close to the vertical. Together they have been closely folded into a broad 
synclinorium, the axis of which trends northwest-southeast. 
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An erosional unconformity is considered to occur between the two series. 
This break is considered to represent a long hiatus because of the occurrence 
of an erosional unconformity. The actual contact was seldom observed, 
however, and is not described where observed. The smallest observed distance 
between volcanics and sediments was 30m. 

Meen, V.B. 1944. Geology of the Cunningham-Garnet area; Ontario Department of 
Mines, Annual Report, 1942, v. 51, pt. 7, p.1-23. Map 51f, Cunningham-
Garnet Area, District of Sudbury, Ontario, scale 1 inch to 1 mile 
(coloured). 

The map area lies in the southeast-central part of the Province of 
Ontario. 

In the Table of Formations the. rocks are listed as Timiskaming (?) 
(Ridout Series) and are shown separated from the underlying Keewatin by an-
Erosional Contact. They are currently classified as Neo-to Mesoarchean. The 
rocks comprise sedimentary and volcanic rocks. 

The sedimentary rocks consist of conglomerate, quartzite, greywacke, 
arkose, slate and iron formation. These rocks occur in bands trending 
east-west to east-southeast across the map area, and are displaced by 
north-south faults into segments. The conglomerate occurs at various horizons 
and consists of pebbles and boulders, mostly well-rounded, of chert, granite, 
and quartz, with minor amounts of greenstone and jasper. The matrix of the 
conglomerate is greywacke to slate. 

The volcanic rocks are said to be similar to those found in the 
underlying Keewatin consisting of basic to acid flows. 
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The rocks are tightly folded, dip steeply, and strike slightly south of 
east across the map area. As boulders and pebbles of greenstone and cherty 
iron formation of the Keewatin were found in the conglomerate, the rocks are 
placed stratigraphically above the Keewatin. 

Moorhouse, W.W. 1951. Geology of Osway Township; Ontario Department of 
Mines, Annual Report, 1949, v. 58, pt. 5, p.1-25. Map 1949-2, Township 
of Osway, District of Sudbury, Ontario, scale 1 inch to 1000 feet 
(coloured). 

The map area is located in southeast-central Ontario. 

In the Table of Formations the rocks are classed as Timiskaming (Ridout 
Series) and are shown overlying the Keewatin below. The nature of the contact 
between them is not stated but it appears to be conformable. The rocks are 
currently classed as Neoarchean, and they comprise sediments only. 

The sedimentary rocks consist of conglomerate, arkose, greywacke, 
schist, slate, porphyritized (carbonatized, sericitized, and albitized) 
sediments and iron formation. Conglomerate and greywacke are the principal 
rock types. The conglomerate does not appear to be restricted to one 
horizon. It contains pebbles and boulders, the clasts comprising granite (the 
predominant clast type), iron formation, Keewatin greenstones, quartz, 
porphyry, aplite and many other rock types. The sediments in the 
neighbourhood of large porphyry intrusions are porphyritized - a process 
involving carbonatization, sericitization, and albitization. Lamprophyric 
alteration resulting from the formation of sericite, biotite, carbonate, 
albite, and sometimes tourmaline; and alkaline metasomatism of greywacke, 
produce hornblendic rocks. 
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It is believed that the main band of Timiskaming sediments occurs as a 
major syncline but there is no evidence of a northern limb. All unequivocal 
facing determinations show that the Timiskaming strata face north. 

The rocks have undergone faulting. 

3. Shining Tree Area 

Geological Reports 

Graham, A.R. 1932. Tyrrell-Knight area; Ontario Department of Mines, Annual 
Report, 1932, v. 41, pt. 2, p.25-61. Map 41b, Tyrrell-Knight Area, 
Districts of Timiskaming and Sudbury, scale 1 inch to 3/4 mile 
(coloured). 

The rocks are listed as Timiskamian (?) in the Table of Formations and 
are also described under this name. They consist of sedimentary and volcanic 
rocks. 

The sedimentary rocks comprise slate, greywacke, arkose and 
conglomerate. The conglomerate consists mainly of well-rounded boulders of 
volcanics, with minor amounts of granite and quartz porphyry boulders. 
Angular fragments of jasper are common. The rocks are tilted into an almost 
vertical position, but the attitude of the rocks is not shown. 

The volcanic rocks comprise tuff, volcanic breccia, rhyolite and 
trachyte flows and underlie the sediments. The rhyolite is massive and pale 
grey; the trachyte is pale-red in colour, and, where coarse, is prophyritic 
containing phenocrysts of pink feldspar and green hornblende, and resembles 
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the Algoman hornblende lamprophyre. 

Carter, M.W. 1973. Leonard Township, Timiskaming District, Ontario; Ontario 
Division of Mines, Preliminary Map P. 820, 1973. Scale 4 inch to 1 mile 
(uncoloured). 

In the legend the rocks are classed as upper Metasediments (Timiskaming) 
and their relationship to a lower group of intercalated metasediments and 
metavolcanics, though not explicitly stated in the legend, is unconformable 
by map pattern on the map face. The rocks were subsequently placed in the 
Huronian (Carter 1977, Fawcett and Leonard Township). The rocks are currently 
classed as Neoarchean. 

The rock group comprises conglomerate, quartzite, arkose, greywacke, 
hornblende lamprophyre and lapilli-tuff, but the volcanic rocks are not 
listed in the legend nor shown separately. The conglomerate comprises 
pebbles, cobbles and boulders of granitic rocks, rhyolite, banded iron 
formation, jasper and quartz in a greywacke or dacitic matrix, and was said 
to be of local provenance. The rocks were previously referred to as Lower 
Cobalt (Langford, 1927), but are shown as continuous with rocks mapped as 
Timiskamian by Graham (1932). 

Geochronology 

Ben Othman, D., Arndt, N.T., White, W.M., and Jochum, K.P., 1990. 
Geochemistry and age of Timiskaming alkalic volcanics and the Otto 
syenite stock, Abitibi, Ontario; Canadian Journal of Earth Science, v. 
27, p.1304-1311. 



Nine Timiskaming volcanic rocks from the Kirkland Lake area, comprising 
trachytes and tephrite; three alkalic volcanic rocks comprising an alkali 
basalt, a hawaiite and a rhyolite from the Shining Tree area, and six samples 
(five analyses are published) of dikes and plutonic rocks of the Otto stock 
were analyzed for major elements, trace elements (including rare-earth 
elements) and Nd, Sm, and Pb isotopes. Eight of the Kirkland Lake volcanics 
were from the 3rd member of Ujike (1985, Fig. 1) previously analyzed by Ujike 
(1985) , and which is equivalent to the third volcanic unit of Cooke (1969) . 
The analytical results are published in tables. 

The volcanic alkalic rocks from Shining Tree are colinear with 
whole-rock Sm-Nd data from the Otto stock and the Kirkland Lake volcanics, 
giving an age of 2740 ± 117 Ma and an initial £ N d isotopic of +2.5 ± 1.5. The 
volcanic samples alone defined an isochron of age 2714 ± 145 Ma and an 
initial e N d of +2.5 ± 2.0. 

4. Matachewan Area 

Geological Reports 

Rickaby, H.C. 1932. Bannockburn Gold area; Ontario Department of 
Mines, Annual Report, 1932, v. 41, pt. 2, p.1-24 Map 41a, Bannockburn 
gold area. District of Timiskaming, scale 1 inch to 3/4 mile (coloured) . 

The rocks are listed as belonging to the Timiskaming Series in the Table 
of Formations and in the rock descriptions. They are described as arkose, 
slate and tuff. 

Dyer, W.S. 1936. Geology and Ore Deposits of the Matachewan-Kenogami area; 



Ontario Department of Mines, Annual Report, 1935, v. 44, pt. 2, p.1-55. 
Map 44b Matachewan-Kenogami area. District of Timiskaming, Ontario, 
scale 1 inch to 1 mile (coloured). 

The rocks are listed under Timiskaming in the Table of Contents with an 
erosional unconformity separating it from the underlying Keewatin, and are 
described under Timiskaming. They occur in two, definite, eastward-trending 
synclines closely folded within the Keewatin. The rocks comprise 
conglomerate, conglomeratic quartzites, conglomeratic greywacke, quartzite, 
chert, argillite, greywacke and slate. Conglomeratic rocks are dominant in 
the southern belt and consist of pebbles of weathered granite, jasper, 
quartz, gritty quartzite, grey and black chert, andesite, and rhyolite. The 
matrix consists most commonly of quartzose or chloritic greywacke. The 
sediments of the northern band are mostly fine grained but conglomerate is 
present. The fine sediments are similar to those of the western part of the 
southern belt. 

A basal conglomerate occurs on the peninsula at Wowan Rapids, Montreal 
River consisting of boulders of reworked greenstone, of the immediately 
underlying Keewatin. In other areas conglomerate consists of greenstone 
schist, rhyolite, chert, vein quartz, and grey granitic material. In Holmes 
Township and at Galer Lake the contact, which was clearly visible, is 
transitional. The author concluded that the Timiskaming of the Matachewan 
area is separated from the Keewatin by an erosional disconformity. In Powell 
Township some evidence was obtained suggesting an angular unconformity 
between the Timiskaming and Keewatin, but in general the strike and dip of 
the rocks in the two series conform closely with each other. 

Both the Timiskaming and the Keewatin rocks dip steeply or are almost 
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vertical, and the axes of the synclines are marked by the Timiskaming 
sediments. 

Marshall, H.I. 1947. Geology of Midlothian Township; Ontario Department of 
Mines, Annual Report, 1947, v. 56, pt. 5, p.1-21. Map 1947-4, Township 
of Midlothian, District of Timiskaming, Ontario, scale 1 inch to 1,000 
feet (coloured). 

The map area lies in the northeastern part of Ontario west of 
Matachewan. 

The rocks are listed as Timiskaming in the Table of Formations and shown 
as continuous with the underlying Keewatin(?). The rocks are currently 
classed as Neoarchean. They comprise sediments and volcanic rocks. 

The sedimentary rocks consist of conglomerate, greywacke, arkose, and 
slate and carbonatized phases of these rocks. They are termed the Kiask 
series by H.C. Cooke (1919). The conglomerate occurs as a basal conglomerate 
and also as horizons in other parts of the sequence. The basal conglomerate 
consists of cobbles and boulders chiefly of granite, with lesser quantities 
of rhyolite pebbles and cobbles, in a quartzitic matrix. The remaining 
conglomerate consists of pebbles and cobbles, 10% of which is granite, the 
rest being greenstone, acidic lavas, jasper and quartz. The clasts are 
angular to well rounded. 

The volcanic rocks comprise agglomerate and tuff but no attempt was made 
to differentiate the slate, tuff and agglomerate. 

The rocks are tightly folded into a syncline whose axis strikes about 
N70°E, with a vertical axial plane. Dips are steep to vertical. The strike of 
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the rocks is not conformable with underlying basic volcanics of the Keewatin, 
but is conformable with that of the rhyolite flows. 

Lovell, H.L. 1967. Geology of the Matachewan area. District of Timiskaming; 
Ontario Department of Mines, Geological Report 51. Maps: 2109, Baden and 
Alma Townships, District of Timiskaming, scale 1 inch to 1/2 mile 
(coloured); and 2110, Powell and Cairo Townships, District of 
Timiskaming, scale 1 inch to 1/2 mile (coloured). 

The rocks are classed as Sedimentary Rocks (Timiskaming) in the Table of 
Formations and are listed separated from the underlying Volcanic Rocks 
(Keewatin) by an unconformity. The map area is located at Matachewan. The 
rocks are currently classed as Neoarchean. 

The sedimentary rocks comprise conglomerate, greywacke, argillite, 
quartzite and arkose, and occur principally in two belts, the northern belt 
consisting mainly of fine-grained rocks. The conglomerate occurs mostly in 
the southern belt, and comprise subrounded and elongated clasts of 
greenstone, rhyolite and brownish-red syenite, in a matrix of arkose. The 
framework of the conglomerate is disrupted. 

The rocks of both belts are tightly folded with steep dips, and are cut 
by faults. 

The relative age of a conglomerate-greywacke unit at the eastern 
boundary of the map area was discussed. 

Stratigraphy 
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Crocket, J.H., Foster, J.H., Ridler, R.H. and Tihor, L.A. 1975. Regional 
Metallogeny and Volcanic Stratigraphy of the Superior Province; 
Geological Survey of Canada, Paper 75-01A, p. 353-358. 

This paper gives the results of field work in the Matachewan area of 
northeastern Ontario, between Mistinikon Lake and Highway 11. The purpose of 
the survey was to extend the known stratigraphy of the Kirkland Lake area to 
the west and south west by correlation of major exhalite zones. 

The rocks are listed as the Timiskaming Group and is shown to extend 
continuously from Kirkland Lake to Matachewan in a figure in the paper. The 
sequence comprises the Neoarchean and Neo-to Mesoarchean of the Bedrock 
Geology Map of Ontario, east-central sheet. Map 2543, and consists of 
sedimentary and volcanic rocks. 

.The sediments are banded carbonate exhalite, arkosic grit, conglomerate, 
and pyrrhotite-rich laminae. 

The volcanic rocks comprise mafic to felsic tuffs, alkalic tuffs and 
breccia, and massive and pillowed flows. In Matachewan the volcanic rocks are 
proximal and constitute an intermediate to felsic volcanic centre. 

The Timiskaming Group unconformably overlies the Round Lake Batholith. 
In the Matachewan area the rocks have undergone polyphase deformation. 

5. Cobalt Area 

Stratigraphy 
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Miller, W.G. 1911. Notes on the Cobalt Area; Engineering and Mining Journal, 
v. 92, p.645-649. 

This is the earliest published reference in which the term Timiskaming 
Series is presented and proposed. Miller wrote..."for the fragmental series, 
in which the Cobalt-silver veins characteristically occur, we propose to 
employ the name Cobalt Series, which we have therefore used in a general way. 
For the older, more disturbed conglomerate series, which outcrops at Kirk and 
Cross Lakes and in greater volume on Lake Timiskaming, outcrops also being 
known a considerable distance south of Cobalt and 90 miles to the northwest 
at Porcupine the name Timiskaming will be used. The granite intrusive into 
the Timiskaming series but not into the Cobalt series will be called the 
Lorrain Granite, a name under which it is already known 

"The following shows the relative ages of the above-mentioned 
pre-Cambrian series,* in descending order from the youngest to the oldest: 

Nipissing Diabase - Quartz diabase of Cobalt sill etc. 
(Intrusive Contact) 

Cobalt Series - Lower Huronian conglomerate, etc. of the cobalt-silver 
deposits 

(Unconformity, erosion) 
Lorrain Granite -

(Intrusive Contact) 
Temiskaming Series - conglomerate, etc. of Kirk, Cross and 

Timiskaming lakes, etc. 
(Unconformity erosion) 

Keewatin - " 
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Indications that a conglomerate series older than the Huronian were 
obtained earlier following the discovery of pebbles in the Lower Huronian 
which appeared to be conglomerates (Miller, 1905, p.40) and because it.was 
known that on Lake Timiskaming and elsewhere "there was a series of 
conglomerate and associated rocks which dipped at high angles in distinction 
from that at Cobalt which lies in an almost horizontal position "(W.G. 
Miller, 1911, p.648). 

Geological Reports 

Miller, W.G. 1913. The Cobalt-Nickel. Arsenides and Silver Deposits of 
Timiskaming (Cobalt and adjacent areas), Fourth Edition; Ontario Bureau 
of Mines, Annual Report, 1910, v. 19, pt. 2, p. 1-132. Map 19e, Map of 
the Cobalt-Nickel-Arsenic-Silver area, near Lake Temiskaming, Ontario 
(Third Edition, enlarged), scale 1 inch to 1 mile (coloured). 

In this report a fairly full account of the Timiskaming Series 
comprising conglomerates, greywackes and slates, describing its distribution, 
structure, relationships and petrographic characters in the Cobalt area are 
given. 

Knight, C.W. 1924. Cobalt and South Lorrain Silver Areas; Ontario 
Department of Mines, Annual Report, 1922, v. 31, pt. 2, p.1-356. 

Although this report is concerned mainly with the geology of the silver 
deposits and the mine workings, references to Timiskamian rocks concerning 
their lithological and structural characteristics, stratigraphic position, 
and their mineral deposits, and the views of Miller and Knight, are given in 
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the introduction (Chapter 1, General Geology Section) and in the section on 
Literature and Geology (Chapter v). The rocks were described as consisting of 
conglomerate, slate, greywacke and quartzite which were laid down on top of 
the Keewatin, and are steeply folded. Their age relations are discussed and 
it is stated that they occurred in an epoch of minor deposition of iron 
formation as a chemical precipitate. Miller and Knight (1915) had placed in 
the Timiskamian some rocks that had been called Huronian, and also the 
Sudbury Series of Coleman. 

Todd, E.W. 1925. The Matabitchuan area; Ontario Department of Mines, Annual 
Report, 1925, v. 34, pt. 3, p.1-35. Map 34b, Matabitchuan area, scale 1 
inch to 1 mile (coloured). 

The rocks are classed as Timiskamian and comprise highly metamorphosed 
conglomerate, slate, greywacke and quartzite, and greatly altered rocks 
considered to represent Keewatin rocks. The beds dip steeply and locally are 
sheared and crumpled. The relationship of the rocks to a local granite and 
the Cobalt rocks are described and discussed. The granite intrudes the 
Timiskaming and the latter is regarded as older than the Cobalt rocks. 

Lovell, H.L., Frey, E.D., and Caine, T.W. 1972. Hudson Township, Timiskaming 
District, Ontario; Ontario Division of Mines, Preliminary Map P-786, 
scale 4 inches to 1 mile (uncoloured). 

In the legend to this map a rock group comprising conglomerate greywacke 
and iron formation is classed as Metasediments (Timiskaming) . In the marginal 
notes it is stated that these rocks were encountered only in drill core. The 
conglomerate is described as jasper-bearing Timiskaming-type (Keefer, 1949). 
The area is located southeast of Kirkland Lake. 
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6. Timmins-Abitibi Lake Area 

Geological Reports 

Burrows, A.G. 1912. The Porcupine gold area. Second Report; Ontario Bureau 
of Mines, Annual Report, 1912, v. 21, pt. 1, p.205-249. Maps: 21a (third 
edition), Porcupine Gold area. Districts of Sudbury and Nipissing, scale 
1 inch to 1 mile; 21c, Munro-Guibord gold area. District of Nipissing, 
scale 1 inch to 1 mile (coloured). 

This report describes the Timiskaming series rocks which comprise 
conglomerate, quartzite, greywacke, and slate. 

Hopkins, P.E. 1912. Notes on McArthur Township; Ontario Bureau of Mines, 
Annual Report, 1912, v. 21, pt. 1, p.278-280. No separate map was 
published, but a geological sketch map, McArthur Township, at a scale of 
3/4 inch to 2 miles occurs in the text and shows the Timiskaming rocks. 

The Timiskaming rocks comprising slates and schists dipping vertically 
are briefly described. 

McMillan, J.G. 1912. Report on the Geology along the T. & N.O. Railway trail 
line between Gowganda and Porcupine. A map is published by the 
Timiskaming and Northern Ontario Railway Commission, but could not be 
traced. 

A description of the Timiskaming rocks which comprise conglomerates, 
greywackes and quartzites is given. This work was done in 1911. 
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Hopkins, P.E. 1915. The Beatty-Munro Gold Area; Ontario Bureau of Mines, 
Annual Report 1915, v. 24, pt. 1, p.171-184. Map 24a, Beatty-Munro Gold 
area. District of Timiskaming, scale 1 inch to 1 mile (coloured) . 

The rocks are grouped into the Timiskaming Series and comprise 
conglomerate, greywacke quartzite and slate. Previous work done in 1911 in 
Munro and Guibord Townships by A.G. Burrows (1912), showing the distribution 
of Timiskaming rocks in Munro Township was incorporated into this map of 
Hopkins. 

Burrows, A.G. 1915. The Porcupine Gold Area (Third Report); Ontario Bureau 
of Mines, Annual Report, 1915, v. 24, pt. 3, p.1-57. Maps: 24d, Part of 
the Porcupine gold area, District of Timiskaming, scale 1 inch to 2000 
feet (coloured); and 24e, Porcupine, the Hollinger-Dome area, District 
of Timiskaming, scale 1 inch to 1000 feet (coloured). 

The rocks are classed as the Timiskaming Series and comprise 
conglomerate, interbanded slate and greywacke, quartzite and 'carbonate' 
rock, and have been greatly impregnated with carbonate. The conglomerate 
contains clasts of granite, greenstones, pillow lava, quartz porphyry, 
felsite, iron-formation and quartz. 

Contacts of the rocks with the Keewatin are exposed immediately south of 
the Dome Mine and elsewhere, and the observations suggest that the 
Timiskaming Series is younger and was deposited on the surface of the 
Keewatin volcanic series. In Whitney Township, however, an exposed contact of 
the sediments with pillow lava suggests that the pillow lava is later than 
the Timiskaming. It was mentioned that the possibility of the Keewatin being 
contemporaneous with the Timiskaming should be considered. The Timiskaming 
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Series has been greatly impregnated with carbonate. 

i 

The rocks are folded and have steep dips from 70° to the vertical, and 
are described as being folded with the Keewatin. 

Wright, D.G.H. 1922. Black River area; Ontario Department of Mines, Annual 
Report, 1921, v. 30, pt. 6, p.27-62. Map 30c, Black River area. District 
of Timiskaming, Ontario, scale 1 inch to 1 mile (coloured) . 

The rocks are tentatively classed as Timiskaming Series owing to their 

similarity to rocks in the Kirkland Lake area and to the fact that they are 

intruded by a granite porphyry of Algoman age. 

The rocks comprise conglomerate, quartzite, greywacke and schistose 

derivatives and occur east of Nettle Lake in Morisette Township. The 

conglomerate contains pebbles of greenstone, banded chert, occasional 

granite, and red jasper. 

Structural relationships could not be determined. 

Burrows, A.G. 1925. The Porcupine gold area; Ontario Department of Mines, 

Annual Report, 1924, v. 33, pt. 2, p. 1-105. Map 33a, Porcupine Gold 

Area, District of Cochrane, Ontario, scale 1 inch to 2000 feet. 

The rocks are classed as Timiskaming (Timiskamian in the Table of 

Formations), comprising conglomerate, greywacke, slate and quartzite locally 

impregnated with carbonate. The conglomerate contains pebbles of felsite, 

porphyry, granite, vein quartz and iron formation. The rocks are 

metamorphosed and strongly deformed, dip steeply, and are folded into major 

and minor folds. The rocks are preserved in synclinal folds. 
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Conglomerate or greywacke and slate were observed to lie on Keewatin 
volcanics, with fragments of the Keewatin in the conglomerate, at specific 
locations in Whitney Township: on lots 11 and 12 concession IV, and lot 5 
concession V; at Three Nations Lake; and at the Dome Mine in Tisdale 
Township. 

Hopkins, P.E. 1925. Night Hawk Lake gold area; Ontario Department of Mines, 
Annual Report, 1924, v. 33, pt. 3, p.27-36. Map 33c, Night Hawk 
peninsular area, scale 1 inch to 1/2 mile (coloured, given in text). 

The rocks are referred to as the Timiskaming Series and are exposed on 

the north shore of Night Hawk Lake. They comprise conglomerate and greywacke 

dipping 85oN and their description is a quotation from the descriptions of 

A.G. Burrows (1915, p.21). The conglomerate contains pebbles of dark green 

Keewatin rock, quartz and felsite. 

Knight, C.W. 1925. Lightning River gold area; Ontario Department of Mines, 
Annual Report, 1924, v.33, pt. 3, p.41-49. No map accompanies this 
report. 

The rocks are described under Timiskaming Series comprising 

conglomerate, greywacke and slate. They strike west and dip steeply and are 

said to be younger than the Keewatin. The conglomerate contains pebbles of 

feldspar porphyry, red jasper, chert of various colours, and fine-grained 

greenstone and green schist. 

The relationship of gold to Timiskaming rocks was discussed and it was 

stressed that gold occurs in or near belts of Timiskaming conglomerates, and 

therefore served as favourable areas for prospecting for gold. 
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Rose, B. 1925. Murphy, Hoyle and Matheson Townships (Porcupine gold area); 
Ontario Department of Mines, Annual Report, 1924, v. 33, pt. 3, p.50-54. 
Map. 33d, Townships of Murphy, Hoyle and Matheson, scale of 1 inch to 1 
mile (uncoloured). 

The sequence is called the Timiskaming Series and is described as 

consisting of interbanded slate and greywacke converted into schists. The 

bedding, schistosity and dip are described as approximately similar to those 

of the Keewatin. All these rocks are now grouped with the Keewatin. 

Gledhill, T.L. 1925. Lightning River gold area (District of Cochrane); 

Ontario Department of Mines, Annual Report, 1925, v. 34, pt. 6, p.86-98. 

Map 34a, Part of the Lightning River area. District of Cochrane, 

Ontario, scale 1 inch to 1 mile (uncoloured). 

The rocks are described as Timiskaming sediments and comprise 

conglomerate, greywacke and slate, the slates and greywackes being highly 

carbonatized. The conglomerate contains pebbles of pink Keewatin rhyolite but 

no pebbles of massive Algoman granite or syenite. A cross section shown on 

map 34a shows the Timiskaming sediments as part of the Keewatin and dipping 

steeply to the south. 

Hawley, J.E. 1927. Ogden, Bristol, and Carscallen townships; Ontario 

Department of Mines, Annual Report, 1926, v. 35, pt. 6, p.1-36. Map 35g, 

the Township of Carscallen, Bristol and Ogden, District of Cochrane, 

Ontario, scale 1 inch to 3/4 mile (coloured). 

The rocks are classed as Timiskamian in the Table of Formations, but as 
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Timiskaming in the text. They comprise conglomerate, greywackes, quartzites 
and slates and their schistose derivatives. 

The rocks have been steeply folded and truncated, and appear to lie in 
a major east-west syncline in the Keewatin. The Keewatin/Timiskaming contact 
is faulted. 

Laird, H.C. 1931. German-Currie area. District of Cochrane; Ontario 
Gepartment of Mines, Annual Report, 1931, v. 40, pt. 3, p. 1-22. Map 40b, 
German-Currie Area, District of Cochrane, Ontario, scale 1 inch to 1 
mile (coloured). 

The rocks are listed as Timiskamian in the Table of Formations but are 

described under Timiskaming. They comprise coarse greywacke with bands of 

fine conglomerate and occur at the water's edge on the north shore of 

Northeast Bay, Night Hawk Lake, and also between the lake and the government 

road in concession I, German Township. The rocks, which had been previously 

described by Burrows (1912, p. 221), dip steeply at 85°N. The conglomerate, 

as described by Burrows, contain pebbles of dark green Keewatin rock, quartz 

pebbles and felsite. The relationship of the Timiskaming rocks to the 

Keewatin volcanics and Algoman intrusives were not observed. 

Harding, W.D. and Berry, L.G., 1939. Geology of the Keefer-Eldorado area; 

Ontario Department of Mines, Annual Report 1938, v. 47, pt. 4, p.1-22. 

Map 47d, Keefer-Eldorado area. District of Timiskaming, Ontario, scale 

1 inch to 1 mile (coloured). 

This map area lies in the northeastern part of the Abitibi Subprovince, 

southwest of Night Hawk Lake. 
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The Timiskaming rocks are listed in the Table of Contents as 
Timiskaming (?) but the nature of the contact with the Keewatin is not 
indicated. 

The rocks comprise conglomerate, greywacke, slate, iron formation and 
impure quartzite. The conglomerate contains elongated pebbles and boulders of 
various rocks including basic volcanics, acid volcanics, dark coloured 
greenstone, granite, vein quartz and pebbles of probably banded iron 
formation. In one area, the rocks strike east-northeasterly, dip steeply to 
the north and may be overturned. The Timiskaming(?) rocks are infolded with 
the Keewatin. 

No discussion of the nature of the Keewatin-Timiskaming contact is 

given. 

Berry, L.G., 1941. Geology of Bigwater Lake Area; Ontario Department of 

Mines, Annual Report, 1939, v. 48, pt. 12, p.1-9. Map 48n, Bigwater 

Lake Area, District of Cochrane, Ontario, scale 1 inch to 1 mile 

(coloured). 

The map area lies in east-central Ontario, near the boundary with the 
Province of Quebec. 

In the Table of Formations the rocks are listed under Timiskaming (?) and 

placed above the Keewatin, but no unconformity is indicated between the two 

rock groups. The rocks comprise conglomerate and greywacke, dip steeply, are 

folded and may form part of a synclinorium trending eastwards. 

Prest, V.K., 1957. Geology of Hislop Township; Ontario Department of Mines, 
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Annual Report, 1956, v. 65, pt. 5, p.1-48. Map 1955-5, Township of 
Hislop, District of Cochrane, Ontario, scale 1 inch to 1000 feet 
(coloured). 

The map area is located near the central part of the eastern boundary of 

the Province of Ontario near Kirkland Lake. 

The rocks are listed as Timiskaming in the Table of Formations and are 

currently classed as Neoarchean. They are exposed in the southeastern part of 

the township and comprise sedimentary and volcanic rocks. The sediments 

consist of conglomerate, greywacke, and quartzite; the volcanics of trachyte 

and trachyte breccia. 

The conglomerate is both sheared and unsheared, and the latter could 

belong to the Timiskaming or Cobalt, . in part because of low dips in some 

outcrops. The conglomerate contains rounded and subangular pebbles, cobbles 

and boulders of pinkish felsite, quartz feldspar porphyry, feldspar porphyry, 

greenstone, quartz, rhyolite, granite porphyry, diorite, andesite, 

fine-grained sediments, granite, porphyritic granite, lamprophyre, andesite, 

quartzite, greywacke and chert. The clasts are up to 0.6 m in largest 

dimension. 

The trachyte and trachyte-breccia are dull-grey to slightly 

purplish-weathering massive and brecciated rocks. The dull-pink to purple 

colour of the rocks is due to hematite dust in the feldspar. The breccia 

consist of pinkish fragments in a slightly darker, fine-grained groundmass. 

The direct relationship between the Timiskaming and Keewatin rocks could 

not be discussed as the two rock series were not observed in contact, but the 
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Timiskaming was said to appear to be younger. A discussion on whether the 
Timiskaming was Cobaltian was given: the occurrence of low dips of 25-30° 
suggesting possible Cobalt affinity, but the presence of associated purplish 
and pinkish-grey trachyte and trachyte-breccia, so characteristic of the 
Timiskaming to the south at Kirkland Lake and Larder Lake, led the author to 
group the rocks with the Timiskaming. 

Ferguson, S.A. 1968. Geology and Ore Deposits of Tisdale Township, District 

of Cochrane; Ontario Department of Mines, Geological Report 58. Map 

2075, Tisdale Township, District of Cochrane, scale 1 inch to 1,000 feet 

(coloured). 

In the Table of Formations the rocks are listed as Timiskaming and shown 

separated from the underlying Keewatin by an "Angular Unconformity". The 

rocks are currently classed as Mesoarchean. 

The rocks comprise conglomerate, greywacke slate and argillite and are 

estimated to be about 450m thick. The conglomerate occurs at or near the base 

and higher up in the sequence. The conglomerate is quoted as consisting of 

pebbles and cobbles not greater than 15.2 cm in diameter and comprise 

metabasalt, latite, rhyolite porphyry, quartz-chlorite rock and soda granite, 

but the identification of the latter is disputed by the author, who believed 

that no pebbles of granite derived from a batholith occurs. All the pebbles 

are believed to be derived from the underlying acid to intermediate 

metavolcanic rocks of the Keewatin. Although the author classes acid to 

intermediate metavolcanic rocks of the Keewatin as latite, the one chemical 

analysis given No. 3 (T32) on p.26 of the report does not support this. 

The existence of an unconformity at the base of the Timiskaming of 
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earlier workers is documented, and an angular unconformity with a strike 
difference of 35° is described. The contact is very sharp and there is no 
sign of weathering of the old land surface. 

Jensen, L.S. 1974. Ramore Area, Districts of Timiskaming and Cochrane; in 
Summary of Field Work 1974, Ontario Geological Survey, Miscellaneous 
Paper 59, p.99-106. 

The area lies to the northwest of Kirkland Lake and 

Timiskaming-type sedimentary rocks consisting of conglomerate, greywacke, and 

argillite of turbidite origin were located, and, except for those found in 

Cook Township, were previously described by Prest (1957) . In Cook Township a 

section about 2000 m thick of these rocks was mapped, but their relationship 

to nearby tholeiitic volcanic rocks was unknown. 

Jensen, L.S. 1975. Ramore Area, Districts of Timiskaming and Cochrane; in 
Summary of Field Word 1975, Ontario Geological Survey, Miscellaneous 
Paper 63, p.73-75. 

Timiskaming-type sedimentary rocks comprising conglomerate, greywacke 

and argillite of turbidite origin were mapped and found to be intercalated 

with alkalic volcanic rocks in Hislop, Playfair, Guibord and Cook townships. 

These alkalic rocks belong to the alkali olivine basalt series (Irvine and 

Barangar 1971) of both the sodic and alkalic series comprising alkalic 

picrite basalt, hawaiite, mugearite, benmoreite, trachyte, tristanite, K-rich 

trachyte, and nephelinite. 

Jensen, L.S. 1989. Ramore Area, Districts of Cochrane and Timiskaming; 
Ontario Geological Survey, Geological Series - Preliminary Map P.3131 
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(uncoloured) with marginal notes, scale 1:63,350 or 1 inch to 1 mile. 

This is a compilation map of the geology of all of the townships of 
Playfair, Cook, Barnet, Black, Benoit, and Melba, and parts of Bowman, 
Hislop, Guibord, Michaud, Garrison, McCann, Thackeray, Tolstoi, Bisley, 
Terry, Lee, Maisonville, Bernhardt and Morrisette, located to the northwest 
of Kirkland Lake. The area is bounded by Latitudes 48°15' and 48°30° N and by 
Longitudes 80°N and 80°30' W and covers about 1000 km2. 

The Timiskaming rocks are referred to as the Timiskaming Group in the 

legend comprising an Alkalic Volcano-Sedimentary Suite lying unconformably 

above a sequence called the Black River Group. 

The sedimentary rocks consist of conglomerate, wacke, arkose, siltstone, 

mudstone and jasper iron formation. The clasts within the conglomerates and 

wackes are derived from Timiskaming-type metavolcanics, feldspar-phyric dikes 

and granitoid stocks, and are deposited in a basinal environment by turbidity 

currents, in fault-bounded wedges. 

The metavolcanics consist of massive to fragmental alkalic trachytes, to 
sub-alkalic, potassium-rich calc-alkalic andesites. They range in colour from 
dark purplish grey to light pinkish and greenish grey, and are interlayered 
with the metasediments. 

Jensen, L.S. 1976. Regional stratigraphy and structure of the 

Timmins-Kirkland Lake area. Districts of Cochrane and Timiskaming, and 

Kirkland Lake Area, District of Timiskaming; p.87-95 in Summary of Field 

Work, 1976, by the Geological Branch, edited by V.G. Milne, W.R. Cowan, 

K.D. Card, and J.A. Robertson, Ontario Division of Mines, M.67, p.183. 
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This summary is a report on field work begun in 1975 on a stratigraphic 
synthesis of the geology of an area encompassed by the Timmins-Kirkland Lake 
sheet by D.R. Pyke and L.S. Jensen. 

The Timiskaming rocks are referred to as the Timiskaming metasediments 

and metavolcanics, which form a continuous 0.8-5 km wide belt extending 

eastward from Kenogami Lake. They form a south-facing monoclinal sequence of 

argillite, greywacke and conglomerate interlayered with flows, tuffs and 

tuff-breccia of trachyte composition. Field work was carried out to 

distinguish stratigraphic units within the sequence, and three distinct 

sedimentary lithologies where distinguished. 

The main source of the clastic material was considered to be from the 
south. 

The unconformity at the base of the Timiskaming was not studied, but the 
upper contact was regarded as a fault. The rocks are cut by faults. 

Jensen, L.S. 1977. Regional stratigraphy and structure of the 

Timmins-Kirkland Lake Area, Districts of Cochrane and Timiskaming, and 

Kirkland Lake-Larder Lake areas. District of Timiskaming; p.98-101 in 

Summary of Field Work 1977, by the Geological Branch, edited by V.G. 

Milne, O.L. White, R.B. Barlow and J.A. Robertson, Ontario Geological 

Survey, MP.75, 208 p. 

This report is a summary of field work carried out in 1977 as part of a 
program begun in 1975. 

The rocks are described as Timiskaming and comprise conglomerate, 
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greywacke and argillite deposited by turbidity currents. Ninety-nine percent 
of the megaclasts of the conglomerate are ultramafic and basaltic komatiite, 
and magnesium-rich tholeiitic basalt. Calc-alkalic tuff and tuff-breccia are 
also present as isolated clasts. 

It was found that the Timiskaming of Hewitt (1949), Thomson (1949), 
Abraham (1951), and Lawton (1959) were interlayered with calc-alkalic and 
komatiitic volcanic rocks making the sedimentary rocks much older than 
previously thought. 

Jensen, L.S. 1978. Regional stratigraphy and structure of the 

Timmins-Kirkland Lake Area, District of Cochrane and Timiskaming, and 

the Kirkland Lake-Larder Lake Area, District of Timiskaming; p.67-72 in 

Summary of Field Work 1978, by the Ontario Geological Survey, edited by 

V.G. Milne, O.L. White, R.B. Barlow, and J. A. Robertson, Ontario 

Geological Survey, Miscellaneous Paper 82, 235 p. 

This paper presents results of field work carried out in 1978 on a 

program begun in 1975 on a stratigraphic synthesis of rocks occurring in the 

area forming the Timmins-Kirkland sheet. 

The Timiskaming rocks are described under the heading, Timiskaming 

Group, and consist of fluvial conglomerate, wacke, arkose, sandstone and 

argillite interlayered with mafic to felsic alkalic lava flows and 

tuff-breccia and tuff, and much redeposited volcanic debris. A period of 

weathering of underlying rocks precedes deposition of the Timiskaming Group 

rocks. The top of the group is in fault contact with an as yet un-named 

volcano-sedimentary group to the south. 
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7. Kenogami Lake-Kirkland Lake-Larder Lake Area 

Geological Reports, Memoirs, Bulletins 

Burrows, A.G., and Hopkins, P.E. 1914. The Kirkland Lake and Swastika Gold 
Areas and Maisonville, Grenfell and Eby Townships; Ontario Bureau of 
Mines, Annual Report 1914, v.23, pt. 2, p.1-39. Maps 23a, b, scale 1 
inch to 3/4 mile (coloured). 

The rocks are classed as Timiskaming Series comprising quartzite, 

greywacke, conglomerate and cherty iron formation with their schistose 

derivatives unconformably overlying the Keewatin. 

The conglomerate contains clasts of greenstone, old diabase and altered 

quartz feldspar porphyry of the underlying Keewatin. 

The rocks dip steeply to almost vertically, the greatest development of 

the rocks being in Teck and Lebel townships. 

The series was considered to have been laid down on an eroded Keewatin 

surface with unconformities observed on mining location L.2796 in northwest 

Lebel Township; L. 1824 (H.S. 1199) on the south shore of the northwest bay 

of Kirkland Lake in Teck Township; and on the north shore of Garni Lake in 

Teck Township. A photograph in the report shows an unconformity between 

conglomerate of the Timiskaming Series and Keewatin diabase on claim L.1824 

on Kirkland Lake in Teck Township. The steep, almost vertical dip of the 

Timiskaming Series south of Kenogami station was contrasted with the almost 

undisturbed position of the Cobalt Series just west of the station, and which 

serves as one reason for separating the two clastic series. 
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The Timiskaming Series is described as being impregnated with carbonate 

solutions. 

Burrows, A.G. and Hopkins, P.E. 1916. Goodfish Lake Gold Area; Ontario Bureau 
of Mines, Annual Report, 1916, v. 25, pt. 1, p. 260-263. Map 25f, 
Goodfish Lake gold area, scale 1 inch to 30 chains (coloured). 

The rocks are classed as Timiskamian and comprise conglomerate schist, 

slate and greywacke dipping vertically. The clasts in the conglomerate 

comprise greenstone, felsite, iron formation, and magnesian limestone. The 

rocks are exposed in Boston and McElroy townships. 

Burrows, A.G., and Hopkins, P.E. 1916. Goodfish Lake gold area; Ontario 

Bureau of Mines, Annual Report, 1916, v. 25, pt. 1, p.260-263. Map 25f, 

Goodfish Lake Gold Area, scale 1 inch to 30 chains (coloured). 

The rocks, which are exposed in Lebel and Teck townships, are classed as 

Timiskamian Series and compose conglomerate and slate. An unconformity can be 

seen on claim L.2796 which is shown on .the map abutting on Doig Lake in Lebel 

Township, southeast of Goodfish Lake, where the overlying conglomerate is 

described as containing fragments of amygdaloidal basalt and diabase similar 

to the underlying Keewatin. 

Burrows, A.G. 1917. Gold in Gauthier Township; Ontario Bureau of Mines, 

Annual Report, 1917, v. 26, p.252-257. Map 26d, scale 1 inch to 1 mile 

(coloured). 

The rocks are classed as belonging to the Timiskaming Series and 

comprise conglomerate and slate, the conglomerate containing pebbles of 
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porphyry, quartz and black cherty rocks resembling iron formation. The rocks 

dip steeply. No contacts with the Keewatin were observed. 

Burrows, A.G. and Hopkins, P.E. 1920. Kirkland Lake gold area (Second 
Report); Ontario Department of Mines, Annual Report, 1920, v. 29, pt. 4, 
p.1-47. Map 29g, scale 1 inch to 600 feet ( coloured). 

The rocks are referred to as the Timiskaming Series and comprise 
schistose conglomerate, greywacke, slate, and quartzite containing some 
carbonate schist. The rocks dip steeply usually to the south. The clasts 
consist of various types of greenstone, diabase, porphyries, felsite, 
occasional granite, red jasper, quartz and numerous fragments of iron 
formation. 

Along the northern boundary of' the Timiskaming Series, a northern 

contact with the Keewatin rocks located on claim L2322 about 600 m northeast 

of Kirkland Lake is described. This contact dips steeply south but there is 

not enough evidence to indicate an erosional unconformity. 

Burrows, A.G., and Hopkins, P.E. 1922. Boston-Skead gold area (Second 

Report); Ontario Department of Mines, Annual Report, 1921, v. 30, pt. 6, 

p. 1-26. Map 30d, Boston-Skead gold area, scale 1 inch to 3/4 mile 

(coloured). 

The rocks are classed as Timiskamian(?), consisting of schistose 

conglomerate, slate, and greywacke similar to Timiskamian rocks of the 

Kirkland Lake and Swastika Gold Areas. The conglomerate contains clasts of 

greenstone, felsite, iron formation, magnesian limestone, quartz porphyry and 

granite. 
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The rocks dip vertically and in Skead Township the attitude of the rocks 
is similar to that in the Keewatin. 

Cooke, H.C. 1922. Kenogami, Round, and Larder Lake Areas, Timiskaming 
District, Ontario; Geological Survey of Canada, Memoir 131, 1922. Maps: 
1926, Kenogami Lake Area, Timiskaming District, Ontario, scale 1 inch to 
1 mile (coloured); 1927, Round Lake Area, Timiskaming District, Ontario, 
scale 1 inch to 1 mile (coloured); and 1932, Larder Lake area, McVittie 
and McGarry townships, Timiskaming District, Ontario, scale 1 inch to 
1/2 mile (coloured). 

This work was carried out in the summers of 1919 and 1920. In the Table 

of Formations the rocks are classed as Timiskaming series lying unconformably 

on underlying Keewatin. They are currently classed as Neoarchean, and Neo- to 

Mesoarchean. The sequence consists of conglomerate, greywacke and slate, 

basalt and soda trachyte. 

The conglomerate, which forms both a basal and intraformational members, 

contains clasts up to 1 foot in diameter and which can form up to 80% of the 

rock mass. These clasts are well-rounded or angular and consist of cherty 

tuff, possibly rhyolite, andesite, basalt, gabbro, red jasper, banded chert, 

iron formation, porphyry, underlying trachyte, quartz porphyry, greyish 

granite, syenite and quartz. The matrix of the conglomerate is a greywacke. 

The volcanic rocks, recorded for the first time in the Timiskaming, 

comprise basalt and trachyte, and were observed in the Larder Lake area. The 

basalt is fine grained, dark greenish and indistinguishable from Keewatin 

basalt, and show pillow structure. The trachyte is the most widespread 

volcanic rock and is a soda trachyte. No chemical analyses are given. It is 
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brown, brownish-grey, aphyric and porphyritic and contains albite-oligoclase 

(sericitized), hornblende, actinolite and chlorite, and is composed of 

massive and breccia subunits. It was compared with the pantellerite from the 

island of Pantelleria, in the Mediterranean, as described by Foerstner (1881, 

p.537) . 

The sequence is tightly folded along east-west axes into a series of 

gently plunging anticlines and synclines, and is also faulted and sheared. 

The mode of origin of the series is discussed and it was concluded that 

it was derived from high terrain which was rapidly eroded, and the detritus 

transported and laid down in a shallow body of water - a lake or part of a 

sea, as beach deposits rather than of alluvial fans. 

The rocks were considered to be separated from the underlying Keewatin 

by a structural and erosional unconformity. 

Burrows, A.G. and Hopkins, P.E. 1925. Kirkland Lake gold area (Revised 

Edition); Ontario Department of Mines, Annual Report, 1923, v. 32, pt. 

4, p.1-52. Map 32e, Kirkland Lake area. District of Timiskaming, 

Ontario, scale 1 inch to 1/2 mile (coloured). 

This represents a revised report of the second edition of this report 

which had appeared in volume 29, part 4 under the same name. The material on 

the Timiskaming Series is identical to that of the second edition. The 

coloured geological map shows for the first time trachyte and trachyte tuffs 

as part of the Timiskaming Series. These are shown in Lebel and Gauthier 

townships. 
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Hopkins, P.E. 1925. Lebel and Gauthier Townships (area between Kirkland and 
Larder lakes); Ontario Department of Mines, Annual Report, 1923, v. 32, 
pt. 4, p.53-88. Map 32e, Kirkland Lake area. District of Timiskaming, 
Ontario, scale 1 inch to 1/2 mile (coloured). 

The rocks are here called the Timiskaming series and comprise schistose 
conglomerate, slate, greywacke, iron formation and quartzite which dip 
vertically and lie unconf ormably on and are infolded with the Keewatin. The 
Timiskaming-Keewatin contact was described as being variously drift covered, 
faulted or altered to schists. However, at specific locations in central 
Gauthier Township, on claims 93 94 and 9395, the conglomerate can be seen 
lying on Keewatin andesite with numerous pebbles of the andesite occurring in 
the upturned overlying conglomerates. The conglomerate comprises rounded 
pebbles of rocks representative of the Keewatin as well as of syenite, 
granite and quartz. 

Hopkins, P.E. 1925. Larder Lake gold area; Ontario Department of Mines, 

Annual Report, 1924, v. 33, pt. 3, p.1-26. Map 33b, Larder Lake area. 

District of Timiskaming, Ontario, scale 1 inch to 3/4 mile (coloured). 

This area includes Gautier, McVittie, McGarry, McElroy, Hearst and 

McFadden townships. The rocks are described as belonging to the Timiskamian 

Series and comprise sediments and volcanics. 

The sediments consist of conglomerate, greywacke, slate, and iron 

formation preserved in two synclines separated by an anticline of Keewatin 

rocks. 

The volcanic rocks comprise grey and red trachyte as flows and breccia. 
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The red trachyte resembles fine-grained red syenite. A chemical analysis is 
given of the red trachyte in which soda predominates over potash. Specific 
localities where the trachyte outcrops are given. 

The rocks are infolded with the Keewatin and have vertical dips. 

Todd, E.W. 1928. Kirkland Lake gold area; Ontario Department of Mines, Annual 

Report, 1928, v. 37, pt. 2, p. 1-167. Maps and sections 37a-f at various 

scales (most are coloured). 

This is a detailed study of the rocks, volcanic and sedimentary, which 

are listed under Timiskamian in the Table of Formations and in the 

descriptive text. It discusses the lithology, distribution, and structure of 

the Timiskamian, and its relationship to the Keewatin-type rocks. 

The series consists of a conformable sequence of sediments and 
volcanics. 

The sediments comprise conglomerate, greywacke, and rusty carbonate. 

The conglomerate contains rounded and subangular clasts of trachyte or 

syenite resembling some Timiskaming rocks seen in Lebel Township, and 

greenstone, jasper, porphyry granite, syenite, and quartz. 

The volcanics consist of tuff, trachyte and basalt. The tuffs vary from 

grey to red, the basalt is dark green and the trachyte is red or grey. 

Trachyte is the most common volcanic rock. 

Chemical analyses of greywackes and tuff, and trachyte and basalt are 

given. 
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The basal part of the Timiskamian series in contact with the Keewatin is 
exposed along their northern contact, and is composed of conglomerate 
containing clasts of underlying rock. This suggests an erosional unconformity 
between the Keewatin and the Timiskamian. 

The Timiskaming rocks dip steeply and occupy a synclinal fold striking 
east. 

A detailed study of the gold deposits with numerous maps and sections is 
included. These show the relationship of mineralization to the Timiskaming 
rocks. 

Bell, L.V. 1930. Boston-Skead gold-copper area. District of Timiskaming; 

Ontario Department of Mines, Annual Report, 1929, v. 38, pt. 6, p. 

86-113. No geological map accompanies the report. 

The rocks are listed as Timiskamian(?) and consist of schistose 

conglomerate, greywacke, and slate, exposed chiefly in the northern part of 

Skead Township. They are highly sheared and schistose, a feature which 

provides a means of separating them from the sediments of Animikean age. 

Thomson, Jas. E., 1943. Geology of McGarry and McVittie Townships, Larder 

Lake Area; Ontario Department of Mines, Annual Report, 1941, v. 50, pt. 

7, p. 1-94. Maps: 50a, Township of McGarry, District of Timiskaming, 

Ontario, scale 1 inch to 1000 feet, (coloured) ; 50b, Township of 

McVittie, District of Timiskaming, Ontario, scale 1 inch to 1000 feet 

(coloured). 

The map area lies in the central part of the eastern boundary of the 



Province of Ontario. 

The rocks are listed in the Table of Formations as Timiskaming Erosional 
and are separated by an Erosional Unconformity from the underlying 
post-Keewatin and Keewatin rocks. The Timiskaming rocks comprise volcanic and 
sedimentary rocks and the series is defined in the report as a belt of 
interbedded sedimentary and volcanic formations lying stratigraphically above 
the Keewatin series. 

The volcanic rocks consist of basic flows and fragmental rocks and acid 

volcanics comprising trachyte, trachytic breccia, agglomerate and tuff. No 

chemical analyses are given of the basic volcanic rocks which range from 

basalt to andesite and which are said to be generally identical in appearance 

and composition (mineralogical) with the basic Keewatin volcanics. They are 

either pillowed or spherulitic and are grouped with the Timiskaming on 

structural grounds. The acid rocks comprise trachyte flows, breccia, 

agglomerate and tuff. The trachyte is described as having an unusual 

appearance and is characterized by a reddish to pinkish shade of colour. The 

typical trachyte is a fresh-looking, massive rock of medium-to fine-grained 

texture, in which crystals of hornblende and feldspar are readily recognized 

in hand samples. Flow structures are rarely found in the trachyte, but rudely 

developed pillows have been recognized and flow breccias are common. Basic 

phases of the trachyte are dark coloured. Two chemical analyses of the 

trachyte are given. 

The sedimentary rocks comprise conglomerate, greywacke arkose, 

quartzite, slate and iron formation. The conglomerate occurs generally as a 

basal and intraformational conglomerate, and consists of clasts ranging in 

size from pebbles and boulders of angular to rounded clasts. The basal 
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conglomerate may contain clasts of greenstone, rhyolite, felsite, trachyte, 
granite, syenite, diorite, jasper, chert, iron formation and vein quartz, but 
never of trachyte. A characteristic feature of all the conglomerates is the 
widespread occurrence of jasper and iron formation pebbles. 

The author felt, like H.C. Corke (1922) that the Timiskaming was 
probably deposited in a large continental sea bordered by mountains from 
which large amounts of detritus were rapidly accumulated through torrential 
streams during flood seasons. Deposition was at the base of mountain ranges 
and the adjoining piedmont. The author considered that sedimentation 
accompanied or followed volcanism. 

The rocks are folded into a synclinal structure or a synclinorium 
trending easterly with steep dips. 

No evidence of a structural unconformity was found at any place along 

the Keewatin-Timiskaming boundary, and at points where exact data were 

obtained the Timiskaming basal conglomerate was found to lie with perfect 

conformity on the Keewatin lava. The two series were thus found to be 

structurally conformable but with the Timiskaming series lying 

stratigraphically above the Keewatin volcanics. 

Thomson, Jas. E., and Griffis, A.T. 1944. Geology of Gauthier Township, East 

Kirkland Lake area; Ontario Department of Mines, Annual Report, 1941, 

v.50, pt. 8, p.1-26. Map 59c, Township of Gauthier, District of 

Timiskaming, Ontario, scale 1 inch to 1000 feet (coloured). 

The map area lies near the central part of the eastern boundary of the 

Province of Ontario. 
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The rocks are listed as Timiskaming in the Table of Formations and are 
there shown as separated from the underlying Keewatin by an erosional 
unconformity. The rocks comprise volcanic and sedimentary rocks. 

The volcanics are basic and acid rocks. The basic rocks comprise basic 
lava, sometimes pillowed, spherulitic lava, and talc-chlorite schist. These 
lavas are dark green and are placed with the Timiskaming on structural 
grounds. The acid volcanics consist of trachyte, trachyte breccias and 
agglomerate and bedded tuff, and are interbanded with the sediments. The acid 
volcanics vary greatly in appearance. The flows show vesicular tops and flow 
structures while others are porphyritic and are red and purplish in colour. 

The sediments comprise conglomerate, greywacke, arkose and quartzite. 

The conglomerate consists of pebbles and boulders of mainly greenstone, 

porphyries, acid lava, jasper and quartz. A basal conglomerate occurs locally 

in contact with the Keewatin, and contains angular fragments of the 

underlying Keewatin lava. 

In the township mapped, the rocks are homoclinal, face southward and dip 

steeply. The trend of the rocks is southeastwards. 

Thompson, Jas. E., 1946. The Keewatin-Timiskaming unconformity in the 

Kirkland Lake District; Transactions of the Royal Society of Canada, 

ser. 3, v. 34, sec. 4, p.45-52. 

This paper discusses the evidence for a structural and erosional 

unconformity between the Timiskaming and Keewatin rocks. The localities where 

the best evidence of an angular unconformity can be seen are given and 

discussed. The time interval that elapsed between the formation of the two 
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groups was enough for folding and erosion of the Keewatin, and may have been 
equal in magnitude to that between the Cobalt and pre-Cobalt series. The 
angle of discordance between the two groups varies from zero to more than 
90°. More conformable relations are noticed between the Timiskaming and 
Keewatin series in the Larder Lake area. 

Thomson, Jas. E. 1949. Geology of Hearst and McFadden townships; Ontario 

Department of Mines, Annual Report, 1947, v. 56, pt. 8, p.1-31. Map 

1947-1, Township of Hearst and portion of Township of McFadden, District 

of Timiskaming, Ontario, scale 1 inch to 1000 feet (coloured). 

The map area is located near the central part of the eastern boundary of 

the Province of Ontario near Larder Lake. 

In the Table of Formations the rocks are listed as Timiskaming and are 
shown separated from the underlying Keewatin by a "Great Unconformity". The 
rocks comprise sedimentary rocks only: conglomerate, arkose, greywacke, 
quartzite, slate, and iron formation. 

The conglomerate occurs at several horizons in the sequence and is 

distributed over extensive areas. A basal conglomerate occurs. The usual 

conglomerate contains pebbles and boulders of greenstone, syenite, syenite 

and quartz porphyry, rhyolite, diorite, gabbro, bedded sediments, quartz, 

iron formation, pink trachyte and jasper. Greenstone pebbles predominate, 

while trachyte and jasper pebbles are rare. The matrix of the conglomerate is 

commonly arkosic but may be dark green and chloritic. Trachyte and jasper 

pebbles are common, however, along the belt north of the Larder Lake Fault. 

The rocks are tightly folded into synclines and anticlines between bands 
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of Keewatin volcanics, with very steep dips. The fold axes tend to parallel 
the boundaries of the sediments, with most of the folds having a 
southeasterly trend, the other trend being northeasterly. Some of the folds 
are doubly plunging. 

The results of the mapping show that along unfaulted contacts the 
Timiskaming lies stratigraphically above the Keewatin and that there is 
evidence of a great angular unconformity between the two series. This angular 
discordance is variable, changing from being at right angles, to diagonal to 
parallel. 

Thomson, Jas. E. 1950. Geology of Teck Township and the Kenogami Lake area, 

Kirkland Lake gold belt; Ontario Department of Mines, Annual Report, 

1948, v.57, pt. 5, p.1-53. Maps: 1945-1, Township of Teck, District of 

Timiskaming, Ontario, scale 1 inch to 1000 feet (coloured) ; 1946-1, 

Kenogami Lake area. District of Timiskaming, Ontario, scale 1 inch to 

1000 feet (coloured). 

The map area lies near the central part of the eastern boundary of the 

Province of Ontario. 

In the Table of Formations the rocks are classed as Timiskaming and are 

there shown separated from the underlying Keewatin by a "Great Unconformity". 

The rocks comprise sediments and volcanics, which are interbanded. In the 

current bedrock geology map of Ontario the rocks are classed as Neoarchean. 

The sedimentary rocks consist of conglomerate, a basal conglomerate, 
tuffaceous conglomerate, greywacke, and basal grit. The conglomerate is a 
boulder and pebble conglomerate, containing rounded to oval clasts of basic 
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to acid porphyries, syenite, granite, felsite, rhyolite, trachyte, 
greenstone, diorite, gabbro, quartz, jasper, chert and rhyolite. Pink 
trachyte pebbles are abundant. The occurrence of red jasper pebbles, forming 
2-5% of the pebbles, across and along the entire belt of Timiskaming 
sediments in the belt, is a remarkable feature. The matrix of the 
conglomerate is greywacke or grit. Tuffaceous conglomerate contains rounded 
pebbles or boulders of trachyte in ordinary conglomerate. 

The volcanic rocks comprise trachyte, tuff, trachytic breccia, and 

agglomerate. Trachyte is massive, and fine grained and usually pinkish, and 

is volumetrically minor. The tuff is pinkish or reddish, commonly bedded or 

cross-bedded, with fragments of pink trachyte. 

The rocks are folded and faulted and form part of a homoclinal, 

south-facing structure representing the north limb of a major syncline. A 

small synclinal fold southeast of Kirkland Lake occurs. The series dips 

steeply south. 

A great angular and erosional unconformity separates the Keewatin and 
Timiskaming rocks in the Kirkland Lake area, at several points along the 
north Keewatin-Timiskaming contact. 

Thomson, Jas. E. et al, 1950. Geology of the Main Ore Zone at Kirkland Lake; 

Ontario Department of Mines, Annual Report, 1948, v. 57, pt. 5, 

p.54-103. 

This report discusses the underground geology of seven then - producing 

gold mines in the Kirkland Lake gold area, occurring over a length of 5.6 km 

along the main ore zone. The mines are located at Kirkland Lake. 
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The Timiskaming rocks are described in varying detail in the various 
operating mines. These mines, from west to east, are: Macassa, Kirkland Lake 
Gold, Teck-Hughes, Lake Shore, Wright-Hargreaves, Sylvanite, and Toburn. 

A general description of the Main Ore Zone is given and it lists the 
rocks in the Table of Formation as Timiskaming lying with Great Unconformity 
on the underlying Keewatin. The Timiskaming comprises sediments and volcanics 
consisting of conglomerate, greywacke, arkose, basal grit, tuff and trachyte. 
Detailed plans and sections accompany report. 

Abraham, E.M., 1951. Geology of McElroy and part of Boston Townships; Ontario 

Department of Mines, Annual Report, 1950, v. 59, pt. 6, p.1-63. Map 

1950-3, Township of McElroy and portion of Township of Boston, District 

of Timiskaming, Ontario, scale 1 inch to 1000 feet (coloured). 

The map area lies in the east-central part of the Province of Ontario 

near the common provincial boundary with the Province of Quebec. 

In the Table of Formations the rocks are listed as Timiskaming and are 
shown separated from the underlying Keewatin by a "Great Unconformity" . The 
rocks are currently classed as Neo- to Mesoarchean, and comprise sediments 
only. 

The sediments consist of conglomerate, arkose, slate, greywacke and 

quartzite. The conglomerate occurs as a basal conglomerate and also at higher 

horizons. The conglomerate contains angular to well-rounded pebbles and 

boulders of rhyolite, diorite, quartz porphyry, granite porphyry, granite 

(only one boulder), trachyte, iron formation, greywacke, greenstone, dacite, 

quartz, arkose and chert in a matrix of arkose or greywacke. In the basal 
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conglomerate which occurs in the west, the clasts comprise greenstone, 
dacite, diorite, rhyolite, quartz, greywacke, arkose and chert with a matrix 
of arkose or greywacke. The clasts vary in size from 3.9 cm to 1.2m in 
diameter. Sorting of the conglomerate is fair to poor, and the properties and 
type of clasts vary considerably. 

The rocks are folded and faulted, and form part of the south limb of a 

major synclinorium, a north-facing monocline occurring in the southern part 

of the area. The rocks trend southeasterly and dip steeply. Close and complex 

folding occurs locally. The trends of the fold axes and the strikes of the 

sediments tend to parallel the trends in the Keewatin rocks. 

The sediments are considered to be derived from a Keewatin volcanic 

source by rapid erosion, transportation and deposition. No pre-Timiskaming 

granite was found in the area. 

The Timiskaming-Keewatin relationship was discussed and it was stated 

that where accurate information was available, the Timiskaming series was 

found to overlie the Keewatin series, both at faulted and unfaulted contacts. 

No positive evidence of a structural unconformity exists at the contact of 

the basal conglomerate and the underlying Keewatin in the western part of the 

area, and conformable relations are commonly found in McElroy Township in the 

eastern part of the area. 

Hewitt, D.F., 1951. Geology of Skead Township, Larder Lake Area, Ontario, 

Ontario Department of Mines, Annual Report, 1949, v. 58, pt. 6, p.1-40. 

Map 1949-3, Township of Skead, District of Timiskaming, Ontario, scale 

1 inch to 1000 feet (coloured). 
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The map area is located in the east-central part of Ontario near its 
eastern boundary. 

The rocks are listed as Timiskaming in the Table of Formations and are 
shown separated from the underlying Post-Keewatin by a "Great Unconformity" . 
They consist of sediments only. In the text the Timiskaming series is 
described as lying with angular unconformity on the older Keewatin series. 
The rocks are currently grouped as Neo- to Mesoarchean. 

The rocks comprise conglomerate, greywacke, arkose, quartzite, slate, 

and iron formation, and the series consists predominantly of greywacke and 

conglomerate. Basal and intraforraational conglomerates occur. The 

conglomerate consists of angular to well-rounded clasts from 0.6 cm to 0.6m 

in largest dimension, of greenstone, dacite, diorite, rhyolite, trachyte, 

quartz porphyries, feldspar porphyries, tuff, sedimentary cherts, greywacke 

and arkose. Usually the pebble assemblage is of local derivation-. Jasper 

pebbles are rare or absent, and no plutonic pebbles were noted. 

The rocks are complexly isoclinally folded and overturned about arcuate 

fold axes which change from north-south in the eastern part of the area to 

northwest in the central part, conforming in general to Keewatin fold trends. 

The relationship between the Timiskaming and Keewatin was discussed. 

The unconformity between the two series is stated to be well exposed in 

several places in the township and the relationships in these are described. 

The sediments are described as first-cycle sediments derived by 
mechanical disintegration of a rugged, folded Keewatin volcanic terrane. The 
sediments are water-laid and are well sorted. 
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MacLean, A. 1956. Geology of Lebel Township, Ontario Department of Mines, 
Bulletin 150, p. 63. Map 53a, Township of Lebel, District of Timiskaming, 
Ontario, scale 1 inch to 1000 feet (coloured). 

This report is a detailed account of the Timiskaming in Lebel Township 

and gives a good list of published descriptions of Timiskaming rocks in 

Ontario up to that time. The rocks are listed as Timiskaming in the Table of 

Formations and indicated as lying with an unconformity on the underlying 

Keewatin. The rocks are currently classed as Neoarchean. 

The rocks consist of sediments comprising conglomerate, grit and 

greywacke which are interpreted as tillites; volcanics consisting of tuff, 

trachyte and andesite, and intrusive sills. 

Of the sediments, the conglomerates were said to differ from most 

conglomerates in the great variety of size and type of its clasts. In the 

basal conglomerate these comprise pebbles and cobbles of greenstone and 

porphyry which comprise 95% of the clasts, the rest consisting of jasper, 

banded iron formation, feldspar porphyry, syenite, quartz, scoria, and 

fine-grained mud rock. The matrix ranges from fine greenstone to coarse grit 

and represents finely divided material derived from the contained boulders. 

The conglomerate is commonly of the disrupted- framework type. The 

fine-banded greywackes are considered similar to varved clays. 

The volcanic rocks comprise tuffs, lava flows of trachyte and andesite 

which are massive, porphyritic or amygdaloidal, and the volcanism is divided 

into six stages. 

The rocks are folded about a sinuous east-trending syncline, with the 
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northern part better represented in the township than the southern part. The 
dips are steep to vertical. The rocks have also been faulted. 

The possible origin, and the environment of deposition of the sediments 
were discussed, in relation to three hypotheses: 

1. the sediments are the result of mud flows down a steep gradient, 
the material being deposited either on the land or in water at the 
foot of the mountain from which they came; 

2. they represent piedmont deposits that have been carried down the 

mountain valleys by torrential streams and deposited on land, in 

local basins, or in a lake or sea; 

3. they represent glacial deposits of morainic material, outwash 

deposits, and varved clays, all of them likely water laid. 

The author favours the glacial origin. It was considered that there was 

erosion of the earlier Keewatin surface and the material apparently deposited 

in a body of water which could have been marine or lacustrine. 

Lawton, K.D. 1959. Geology of Boston Township and part of Pacaud Township; 

Ontario Department of Mines, Annual Report, 1957, v. 66, pt. 5, p.1-52. 

Map 1957-4, Boston Township and part of Pacaud Township, District of 

Timiskaming, Ontario, scale 1 inch to 1000 feet (coloured) . 

The map area is located near the central part of the eastern boundary of 

the Province of Ontario near and south of Kirkland Lake. 
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The rocks are listed in the Table of Formations as Timiskaming, 

separated from the underlying post-Keewati-i by a "Great Unconformity M. The 

rocks are currently classed as Neo- to Mesoarchean. They comprise sediments 

only, and consist of conglomerate, slate, greywacke, arkose and quartzite. 

They are exposed in the northeastern part of the township and form the 

northwestern extremity of a northwestem-trending belt extending into 

adjoining McElroy Township previously mapped by E.M. Abraham (1951), and 

incorporated into this map. The author refers the reader to Abraham's report 

for the lithology, origin and metamorphism of these rocks. 

The rocks are folded about an arcuate north-south synclinal axis which 

plunges south, and are in faulted contact with the Keewatin. The rocks dip 

steeply to vertical. 

Lovell, H.L. 1972. Geology of the Eby and Otto area. District of 

Timiskaming; Ontario Geological Survey, Report 99, 34 p. Map 2239, 

Eby-Otto area, Timiskaming District, scale 1 inch to 1/2 mile 

(coloured). 

In the Table of Formations the rocks are listed as metasediments 

(Timiskaming and Keewatin) and are shown separated from an underlying mafic, 

and felsic volcanic rock suite (Keewatin) by an unconformity and 

interbedding. The rocks are currently classed as Neoarchean. 

The rocks are described as Timiskaming-type metasedimentary rocks and 

comprise conglomerate, arkose, quartzite, greywacke, siliceous slate. 

Included with these metasedimentary rocks are tuff, agglomerate, trachyte 

agglomerate, and breccia, which are not separated as a volcanic suite. 

Descriptions of the sediments and volcanics are quotations from Jas. E. 
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Thomson (1950), and H.C. Cooke (1922). 

The rocks are steeply folded, with attitudes conforming roughly to the 
nearest contacts of the Round Lake Batholith and the Otto Stock. The rocks 
have also been faulted. 

Rupert, R.J. and Lovell, H.L. 1970. Geology of Bernhardt and Morrisette 

townships, Timiskaming District, Ontario; Ontario Department of Mines, 

Geological Report 84. Map 2193 Bernhardt and Morrisette Townships, 

Timiskaming District, scale 1 inch to 1/2 mile (coloured). 

The rocks are listed as Metasediments (Keewatin or Timiskaming) and 

shown separated by a Disconf ormity from the underlying Keewatin or 

Laurentian, but conformably overlain by felsic to intermediate metavolcanics 

of the Keewatin. A major discontinuity was considered to exist during 

Keewatin deposition which formed an erosional disconformity. The sediments 

were deposited at this time. It was stated that time-stratigraphic terms were 

used merely to assist in the correlation of these units with previous 

descriptions. The rocks are currently classed as Neoarchean. 

The sediments comprised limy sandstone, quartzite, various types of 

conglomerate, arkose, breccia and slate. The conglomerate comprises cobbles 

of undescribed lithology with pebbles of jasper. 

Lovell, H.L. 1971. Geology of the Bourkes Area, District of Timiskaming; 

•Ontario Department of Mines and Northern Affairs, Geological Report 92, 

p.37. Map Benoit and Maisonville Township, District of Timiskaming, 

scale, 1 inch to Vx mile. 
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The rocks are listed in the Table of Lithologic Units as metasediments 
(Timiskaming or Keewatin) and shown separated from the underlying Keewatin by 
an unconformity. However, field evidence was insufficient to determine 
whether they were Keewatin-type (if interbedded with the metavolcanics) or 
Timiskaming-type (if unconformably overlying the metavolcanics). 

Lovell, H.L., 1976. Geology of Lebel Township, District of Timiskaming; 

Ontario Division of Mines, Open File Report 5211, 131 p. 

The rocks are classed as Timiskaming-type metavolcanics and 
metasediments. In the Table of Lithologic Units they are indicated as 
comprising conglomerate, grit, and greywacke; tuff, trachytic and andesitic 
flows; and intrusive sills. These supracrustal rocks are currently classed as 
Neoarchean. 

Description of the sedimentary rocks, which comprise conglomerate, 

greywacke, and tuffaceous conglomerate, are quotations from MacLean (1956, 

p.11-13, 23-45) . 

The volcanic rocks are described in terms of Cooke's (1966, p.26-35) 

four units which comprise from base to top: (i) grey or brown porphyritic 

basic trachyte, quartz leucotrachyte, trachyte tuff, brown to massive 

leucitic tuff, grey, reddish brown or green andesitic pyroclastics; (ii) 

trachyte, tuff, leucite trachyte, tuff and breccia, leucite phonolite, basic 

trachyte, biotite and augite trachyte; (iii) trachyte, biotite and leucite 

trachyte, leucite tephrite, leucite phonolite flow, tuff and breccia; and 

(iv) trachyte flow and tuff, basalt, and augite and biotite trachyte. The 

rocks are commonly brownish, brownish green massive. 
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The description of polyphase deformation of the rocks was taken from 

Ridler (1969) and MacLean (1956); and the nature of the depositional 

environment from Cooke (1922), Thomson (1943), Hewitt (1949) and Bass (1961). 

Jensen, L.S. 1979. Larder Lake Synoptic Mapping Project, Districts of 

Cochrane and Timiskaming; p. 64-69 in Summary of Field Work 1979, Ontario 

Geological Survey, Miscellaneous Paper 90, p.245. 

The field work for this paper represented an extension of the 
stratigraphic synthesis of the area comprising the Timmins-Kirkland Lake 
sheet. 

In the Kirkland Lake it was indicated that the volcanic succession of 

volcanic piles composed of komatiitic rocks at the base succeeded by 

tholeiitic, calc-alkalic and alkalic volcanic rocks in turn. The rocks were 

subdivided into groups the uppermost being the Timiskaming Group comprising 

the alkalic rocks just mentioned and interlayered fluviatile sedimentary 

rocks. The succession forms an east-plunging synclinorium 80-120 km wide. 

The stratigraphy of the north and south limbs are described, the Timiskaming 

Group forming the uppermost group in both limbs. 

On the northern limb, located in the Destor-Porcupine Fault Section at 

Timmins, the group consists of Na-rich mafic to felsic alkalic volcanic 

rocks; turbidites-conglomerate, greywacke, argillite, and iron formation; and 

intrusive rocks comprising mafic to felsic syenodiorites and syenites. The 

sequence is related to the underlying Stoughton-Roquemaure Group, and the 

Kinojevis Group by a faulted contact. 

On the southern limb, located in the Kirkland Lake-Larder Lake Section, 
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the group comprises: Na and K-rich mafic to felsic alkalic volcanic rocks and 
K-rich subalkalic felsic volcanic rocks; fluviatile conglomerate, greywacke, 
and argillite formed of material derived locally and from the Larder Lake 
Group; and intrusive rocks consisting of mafic to felsic syendiorite and 
syenites. The supracrustal rocks of this limb unconformably overlie the Blake 
River Group, the Kinojevis Group and in places the Larder Lake Group. There 
is mainly a faulted contact with the Larder Lake Group. 

Jensen, L.S. 1980. Kirkland Lake-Larder Lake Synoptic Mapping Project, 
Districts of Cochrane and Timiskaming; p.55-60 in Summary of Field Work, 
1980, Ontario Geological Survey, Miscellaneous Paper 96, p.201. 

This paper describes the result of field work carried out in 1980 as a 
continuation of geological work designed to establish a regional 
stratigraphical synthesis of the Timmins-Kirkland Lake area. 

The stratigraphic succession is related to a regional synclinorium and 

the Timiskaming rocks are grouped into a Timiskaming Group which is the 

uppermost unit of the sequence. It occurs on both the north and south limbs 

of the synclinorium. 

On the north limb (Destour-Porcupine Fault Section) the group consists 

of Na-rich mafic to felsic alkalic volcanic rocks; turbidites, conglomerates, 

wackes, argillites and iron formation; and mafic to felsic syenodiorites and 

syenites. The supracrustal rocks are in faulted contact with the 

Stoughton-Roquemaure Group and the Kenojevis Group. 

On the southern limb (Kirkland Lake-Larder Lake Section) the group 

comprises Na- and K- rich mafic to felsic alkalic volcanic rocks and K- rich 
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subalkalic felsic volcanic rocks; 'fluviatile conglomerate, wacke and 
argillite formed from material derived locally and from the Larder Lake 
Group; and mafic to felsic syenodiorite and syenites. The supracrustal rocks 
unconformably overlie the Blake River Group, the Kinojevis Group and in 
places the Larder Lake Group. They also are mainly in fault contact with the 
Larder Lake Group. 

Theses, Papers 

Sedimentology, Stratigraphy, Structure, Volcanology 

Hewitt, D.F. 1949. A study of the Timiskaming Series of the Kirkland Lake 
Belt, Ontario; unpublished Ph.D. thesis. University of Wisconsin, 
Madison, Wisconsin, U.S.A., 191 p. 

The thesis presents the results of a study of the structure, 

stratigraphy and correlation of the Timiskaming series of the Kirland Lake -

Larder Lake area. Northeastern Ontario, and adjacent areas in Quebec. The 

rocks studied form a belt about 58 km long trending east-west in the area. 

Six major problems were addressed in the thesis as follows: 

(1) Problem of Timiskaming - Keewatin relations; 

(2) Problem of the correlation of the Pontiac series; 

(3) Timiskaming volcanism, its extent, its importance and 

its influence on sedimentation; 

(4) The problem of correlation across the Larder-Bouzan 

Lake fault zone; 

(5) The status of the Timiskaming series, its definition 
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and restriction; 

(6) The problem of the granites; the source of granite 

pebbles in the Timiskaming conglomerates. 

To address these problems, a detailed study was made of eight transverse 
geological sections across the sequence bounded on the south side by the 
Larder-Cadillac Fault. The sediments in this belt were referred to as the 
north belt sediments. Immediately south of the fault are sediments which 
comprise the south belt sediments and mapping had also been carried out in 
part of this area by the author. These two belts comprised the area of 
investigation and both sedimentary and volcanic rocks were studied. 

The thesis includes a historical review of geologic nomenclature in 

northeastern Ontario, and a detailed description of pre-Timiskaming rocks. 

Importantly, the author describes trachytic flows, which are mauve-green, 

pink or grey in colour in the Keewatin rocks, in which green hornblende 

phenocrysts occur. 

It was concluded that: 

(i) the northern belt consists of sediments and trachytic 

volcanic rocks; 

(ii) the structure of this belt is homoclinal, steeply 

dipping and south-facing, representing the northern 

limb of a major syncline, with an east-plunging 

synclinal fold in the eastern part; 

(iii) the base of the section throughout the belt is an 

unconformity, with a pronounced nonconformity at its 

western end passing into a disconformity at its eastern 
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end; 
(iv) the southern belt consists entirely of sediments. 

volcanic rocks being absent; 
(v) the structure of the south belt is extremely complex. 

the rocks being folded and faulted; 
(vi) the rocks of the south belt unconformably overlie the 

older Keewatin series, the unconformity being exposed 

in several areas; and 
(vii) the Timiskaming sediments of both belts are clastic 

first cycle sediments derived by mechanical 
disintegration of a rugged, folded Keewatin volcanic 
terrane. 

A careful study was made of the pebble assemblages of the conglomerates. 

The sediments south of the Larder Lake-Cadillac Fault are tentatively 
correlated with the sediments to the north of the fault, as being both 
Timiskaming in age. 

Chemical analyses of Timiskaming volcanic and sedimentary rocks are 
given. 

It was suggested that the Kirkland Lake-Larder Lake section be defined 

as the type section for the Timiskaming series of Ontario. 

Hewitt, D.F., 1963. The Timiskaming series of the Kirkland Lake area. The 

Canadian Mineralogist, v. 7, pt. 3, p.497-523. 

This paper gives a detailed historical review of the use of the term 
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Timiskaming, as well as various other stratigraphic terms in use for the 
Precambrian of Ontario; shows the areal extent of the Timiskaming Series in 
the Kirkland Lake area; and presents a study of the stratigraphy, 
sedimentation and structure of the Timiskaming Series there. It suggests that 
this section be defined as the type section for the Timiskaming Series in 
Ontario. 

Detailed descriptions of eight stratigraphical sections in the area are 

given. Interpretations of the geological history of the Timiskaming epoch, 

the nature of the provenance area supplying the sediments and the character 

and environment of deposition of the sediments are given. The Timiskaming 

sedimentation was considered to represent a distinctive magnafacies of the 

eugeosynclinal environment. The sediments south of the Larder Lake 'break' 

were tentatively correlated with those north of the 'break'. 

It was suggested that the term "Timiskaming" be restricted to those 

rocks whose stratigraphic position and relations could reasonably well be 

proven to be equivalent to those of the north belt of the Kirkland Lake area. 

Hyde, R.S. 1975. Depositional environment of Archean exhalites. Kirkland 
Lake-Larder Lake area, Ontario; Abstracts North-central section (9th), 
Geological Society of America, v., 7, no. 6, May 15-17, 1975, p. 789. 

A brief description of braided river and submarine fan depositional 

environments recognized in conglomerates and sandstones by the author in what 

is referred to as the Timiskaming Group, is given. The fluvial conglomerates 

and sandstones show abundant cross-stratification, few graded beds, and 

little interbedded mudstone. Submarine fan conglomerates and sandstones, 

however, are characterized by abundant size grading, considerable amounts of 
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interbedded siltstone and mudstone, and rare cross-stratification. 

Inferred exhalites comprising oxide-facies iron formation occurring as 
interbedded magnetite and chert or as isolated beds, and carbonate-facies 
iron formation occurring as massive units, are present in the Timiskaming 
Group. Where depositional environments can be documented for these exhalites, 
they occur in submarine fans located below storm wave base, and never in the 
braided river setting. 

Hyde, R.S., 1978. Sedimentology, volcanology, stratigraphy, and tectonic 

setting of the Archean Timiskaming Group, Abitibi greenstone belt, 

northeastern Ontario; unpublished Ph.D. thesis, MacMaster University, 

Hamilton, Ontario, 422 p. 

This thesis is mainly a sedimentological and stratigraphic study of the 

Timiskaming Group which comprises sediments and volcanics. The rocks are 

referred to as the Timiskaming Group and occur in two, east-west trending 

belts. Facies mapping established twelve sedimentary and pyroclastic facies. 

The sedimentary facies are eight in number. Four are grouped into a 

Non-marine Association which is dominated by braided river pebble-cobble 

conglomerates and sandstones, deposited mainly in a proximal position, and 

associated with less abundant flood plain, lacustrine and aeolian deposits. 

The other four facies are grouped into a Resedimented Association which 

includes graded and ungraded conglomerates deposited in the channelized upper 

portion of submarine fans, associated sandstone-rich turbidites deposited in 

the channelized mid-fan area, reworked turbidites and oxide iron-formation. 
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Pyroclastic rocks comprise four facies, the most abundant of which 
consists of fluvially reworked cross-stratified and parallel-laminated tuffs 
and massive agglomerates. The other three facies comprise air-fall tuffs; 
non-welded pyroclastic flows consisting of tuffs, breccias and agglomerates; 
and partially-welded pyroclastic rock respectively. 

Sharp lateral and vertical facies changes between the Non-marine 
Association and the Resedimented Association are characteristic, with no 
evidence of any intervening shallow marine deposition. The fluvial rock 
bodies are interpreted as remnants of volcanic islands. Basal fluvial 
deposits indicate uplift of the underlying volcanic rocks and their vertical 
sequence: Non-marine Association —> trachytic volcanics —> Resedimented 
Association is believed to represent volcanism accompanied by a 
volcano-tectonic depression. 

The, depositional environment is compared with similar South African 

environments, and it is suggested that small, unstable continental fragments 

in the Canadian Shield occur, and that the Timiskaming Group was deposited 

during the mature stage of an island arc complex. The apparent absence of 

melanges and ophiolites, however, detracts from an arc interpretation. 

Hyde, Richard S., 1980. Sedimentary facies in the Archean Timiskaming Group 

and their tectonic implications, Abitibi greenstone belt, northeastern 

Ontario, Canada, Precambrian Research, v. 12, p.161-195. 

This paper is based on the author's Ph.D. thesis (Hyde 1978) and 

includes a sedimentological study of the Timiskaming Group in the Kirkland 

Lake-Larder Lake area in Ontario. It discusses and interprets the sedimentary 

facies of the Timiskaming in terms of a Non-marine Facies Association and 
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Resedimented Facies Association, each of which consists of four sedimentary 
facies. The paper discusses facies organization, tectonic evolution, 
paleogeography, depositional environments and their application to the 
concept of protocontinents, and the timing of continental growth in Canada. 
Comparison with other greenstone belts of the world are given. 

It was concluded that non-marine and marine environments occur in the 

Timiskaming Group which lies unconformably on a submarine volcanic sequence. 

These environments accord with a Non-marine Facies Association and a 

Resedimented Facies Association: the non-marine rock bodies represent braided 

river, flood plain, lacustrine, and eolian deposits and are volcanic island 

remnants; while the Resedimented Facies Association represents sub-marine fan 

deposition. It was also concluded that there were periods of uplift and rapid 

subsidence and that there were no regions of intervening shallow marine 

deposition between the two associations. 

Jackson, S.L. 1988. The Abitibi greenstone belt near Larder Lake; structural 

and stratigraphic Studies; in Summary of Field Work and Other Activities 

1988, Ontario Geological Survey, Miscellaneous Paper 141, p.206-211. 

This paper gives the results of a study carried out to elucidate the 

inter- and intra- domainal structure and stratigraphy of lithostructural 

domains in the Kirkland Lake-Larder Lake area. This work was initiated in 

1988, and began in McVittie Township. 

The Timiskaming rocks are referred to as the Timiskaming Group 

consisting of conglomerate and sandstone with intercalated alkalic volcanic 

rocks comprising trachyte and agglomerate. The nature of the contacts between 

the Kinojevis Group (a volcano-sedimentary suite, containing mafic sills) and 
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the Timiskaming Group were discussed. 

It was concluded that the Timiskaming Group was deposited, at least in 
part, on top of the Kinojevis Group basalts and that subsequent deformation 
modified the original nature of the contact. It was not clear to what extent 
the angular discordance between the two groups, for example that shown in 
McVittie Township (Thompson 1943), was due to deformation and/or an angular 
unconformity. 

Jackson, S.L., Kimmerly, C.T., Wilkinson, L.P. and Xiangdong, J. 1990. 

Southern Abitibi greenstone belt: structural and stratigraphic studies 

in the Larder Lake area; in Summary of Field Work and Other Activities 

1990, Ontario Geological Survey, Miscellaneous Paper 151, p.78-85. 

The Timiskaming rocks are referred to as the Timiskaming assemblage 

rather than Timiskaming Group "because of the uncertain and/or unproved 

stratigraphic relationships of most units collected under the status of 

'group' or 'assemblage'. These assemblages are generally bounded by faults, 

shear zones and/or deformation zones (linear zones of well-developed 

penetrative fabric, folding or shearing" (Jackson et al. 1990). 

The rocks consist principally of clast-supported conglomerates, 

cross-bedded sandstones, trachytic alkalic metavolcanic rocks and alkalic 

volcaniclastic rocks (agglomerates) based on the work of Cooke and Moorehouse 

(1969). A detailed examination of the assemblage was not undertaken during 

the 1990 field work. 

Jackson, S.L. 1991. Structural and stratigraphic studies in the Kirkland 

Lake-Larder Lake area; in Summary of Field Work and Other Activities 
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1 9 9 1 , Ontario Geological Survey, Miscellaneous Paper 1 5 7 , p . 8 2 - 9 0 . 

In this paper the Timiskaming rocks are referred to as an assemblage, an 

informal term representing a regionally mappable collection of units defined 

by lithic, structural, geochemical, geochronological and geophysical 

parameters. In this area the Timiskaming assemblage is described as 

comprising a belt of metasedimentary, alkalic metavolcanic, and porphyritic 

intrusive rocks that extends from Kirkland Lake to the Ontario-Quebec border. 

This assemblage is bounded on its south by the Larder Lake-Cadillac shear 

zone, and on its north by shear zones, unconformities and depositional 

contacts. The term Timiskaming assemblage is used in the area for the 

alluvial-fluvial facies association that is commonly associated with alkalic 

metavolcanic rocks. 

On a regional scale the Timiskaming assemblage can be divided into three 

main divisions based on associated alkalic metavolcanic rocks, and separated 

from each other by faults and/or regions of structural complexity. From east 

to west. Division 1 occurs in McGarry and McVittie townships and eastern 

Gauthier Township; Division 2 occurs in Lebel Township and western Gauthier 

Township; and Division 3 occurs in Teck Township, west of Lebel Township. 

Four deformation events, D:, D2, D3 and D 4 affect the area of which D2, 

and D 3 affect the Timiskaming assemblage. The D 2 deformation (northwest ± 2 0 ° 

oriented folds, faults and foliations) has produced strata-parallel to 

subparallel northwest (±~ 2 0 ° ) shears and foliations; and the D 3 deformation 

(northeast ±~ 2 0 ° oriented folds, faults and foliations) has produced 

doubly-plunging folds in Lebel and Teck townships and the northeasterly 

trending Murdoch Creek and the North Harvey faults in Lebel Townships. 
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D 3 (northeast ± 20°) foliations and shear zones are spatially associated 
with many gold zones within the Timiskaming assemblage in the area, and this 
deformation appears to be a relatively late north-northwest-directed 
flattening event. 

Petrogensis Geochemistry, Sedimentoloav, Tectonics 

Goodwin, A.M. 1966. Volcanic studies in the Timmins-Kirkland Lake-Noranda 

region of Ontario and Quebec; Report of Activities, Geological Survey of 

Canada, May-October 1966, Paper 67-1, part H, p.138-142. 

The purposes of the study were: (1) to investigate regional 
stratigraphic relationships; (2) to determine the sequential and chemical 
history of volcanic extrusions; and (3) to relate known mineralization to the 
stratigraphic and volcanic frameworks. Eight stratigraphic sections were 
studied and a total of 460 samples collected. 

One of the sections studied, the Kenogami-Matheson section in the 

Kirkland Lake area, includes Timiskaming-type rocks and crosses both limbs of 

an east-trending regional syncline. The sequence in this section was 

classified with a Vertical Facies of the derived volcanic stratigraphy and 

comprised trachytic ejectamenta and detritus forming a narrow east-trending 

zone at the top of the succession. It was thought that this localization of 

alkalic rocks may reflect local crustal rifting following the main period of 

calc-alkalic volcanism of the region. A Lateral Facies of the volcanic 

stratigraphy was also derived, located south of Kirkland Lake, which, it was 

suggested, would occur in an island arc environment at a continental margin. 
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Cooke, D.L. 1966. The Timiskaming volcanics and associated sediments of the 
Kirkland Lake Area; unpublished Ph.D. thesis. University of Toronto, 
Toronto, Ontario, 148 p. 

This thesis was a study of the volcanic and sedimentary rocks of the 

Timiskaming series in the townships of Teck, Lebel, Gauthier and McVittie in 

the Kirkland Lake area. The purpose was to investigate the chemistry, 

petrography and petrogenesis of the volcanic members and determine their 

relation to the associated intrusive and sedimentary series and to the 

Keewatin. Emphasis was placed on the volcanic rocks. 

Initial petrographic examination of the volcanic rocks indicated that 

because of the abundant and pervasive nature of their alteration, they could 

not be classified solely on primary mineralogy, which was in most cases 

negligible or non-existent. It was thus found necessary to devise field and 

petrographic criteria for rock identification, the petrographic criteria 

being based essentially on textures and secondary mineral assemblages. 

Analytical determinations were made on least-altered material to check the 

validity and reliability of previous analyses; to complement petrographic 

results; and to determine the derivation and chemical trend of the volcanic 

episodes. 

The volcanic* rocks were divided into four units and three suites: the 

earliest suite consists of calc-alkalic andesites, trachytes, and quartz 

trachytes that are transitional to the calcic series of the underlying 

Keewatin; a second suite of alkalic trachytes; and a third suite of potassic 

mafic and leucitic trachytes, tephrites, and phonolites. Small intrusions of 

syenite and mafic syenite were contemporaneous with the volcanism, but 

intrusive feldspar-porphyries are post-Timiskaming. 
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Mineralogically, augite, biotite, plagioclase and pseudoleucite are the 
common minerals; potash feldspar and hornblende are in subsidiary amounts. 
Aegerine-augite and melanite were rarely encountered, and it could not be 
determined whether alkaline pyroxenes and amphiboles were originally present 
or destroyed by alteration. Owing to extensive alteration, petrographic 
criteria for mineral identification had to be devised. 

The chemistry of the volcanic rocks is marked by high alkalies and Al 20 3; 

and low Si0 2, P 20 5 and Ti0 2. The calc-alkalic and alkalic lavas are rich in 

Na 20 and poor in K 20 and BaO, while the potassic lavas are high in K 20 and BaO 

and low in Na 20. Trace element and rare-earth element compositions were not 

determined. 

Petrographically and chemically the Kirkland Lake alkalic association 

was considered similar to those occurring at a late stage in the volcanic 

cycle of modern arcs, and along orogenic belts marginal to major continental 

masses. Tectonically the Timiskaming series was considered to have developed 

in a geosynclinal environment. 

Cooke, D.L. and Moorhouse, W.W. 1969. Timiskaming volcanism in the Kirkland 

Lake area, Ontario, Canada; Canadian Journal of Earth Sciences, v. 6, 

p.117-132. 

The Timiskaming rocks are referred to as the Timiskaming Group and 

comprise volcanic and sedimentary rocks. This paper is concerned with the 

petrography, chemistry and petrogenesis of the volcanic rocks and is based on 

a Ph.D. thesis study (Cooke 1966). 

The study reveals three distinct but intimately associated suites 
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comprising an initial Timiskaming calc-alkalic phase which is transitional 
between an underlying, earlier (Keewatin) calcic phase and a later 
(Timiskaming) alkalic phase of volcanism. The latest differentiates are of 
alkalic mafic trachytes and a variety of leucitic lavas and pyroclastics. 
The occurrence of leucitic volcanics was the first to be reported anywhere in 
the Precambrian. The deposition of sedimentary rocks and intrusion of syenite 
and mafic syenite was contemporaneous with the vulcanicity, but intrusion of 
feldspar porphyry was post-Timiskaming. 

Augite, biotite, plagioclase and leucite form the major mineral 

constituents, with potash feldspar and hornblende in subsidiary amounts. The 

volcanic sequence is marked by high alkalies and Al 20 3; and low Si0 2, P 20 5 and 

Ti0 2. The calc-alkalic and alkalic lavas are rich in Na 20 but poor in K 20 and 

BaO, whereas the leucitic lavas are high in K 20 and BaO, but low in Na 20. 

The Timiskaming Group is compared with younger leucite-bearing lavas of 

the Roman province and central Java. The alkalic association of the Kirkland 

Lake area is regarded as similar to those occurring at a late stage in the 

volcanic cycle of modern arcs and along orogenic belts marginal to major 

continental masses. 

Goodwin, A.M. 1979. Archean volcanic studies in the Timmins-Kirkland Lake -

Noranda region of Ontario and Quebec; Geological Survey of Canada, 

Bulletin 278. Map 1461A, scale 1:250,000 (coloured). 

The rocks are considered to belong to the Timiskaming Group and form an 
interbedded sequence of conglomerate, greywacke and iron formation together 
with a unique suite of alkaline extrusive and intrusive rocks of the Kirkland 
Lake complex. The map accompanying the paper shows the distribution of the 
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Timiskaming Group in the Kirkland Lake-Larder Lake area and its extension 
into western Quebec, and its occurrence in the Timmins area. Currently, the 
rocks in the northern part of the Kirkland Lake-Larder Lake area and small 
outliers to the north are shown as Neoarchean, the rest are shown as Neo- to 
Mesoarchean. 

The paper draws on previous workers for the lithology, structure and 
stratigraphy of the Timiskaming. The conglomerate is well to poorly sorted 
with mostly rounded clasts, which comprise commonly jasper, chert, 
greenstone, dacite, quartz and feldspar porphyry, tuff, greywacke, syenite 
and granite. 

The volcanic rocks comprise alkali rocks: tristanite, trachybasalt, 
hawaiite, mugearite, alkali basalt, ankaramite, and subalkalic rocks 
consisting of tholeiitic basalt, calc-alkaline basalt and calc-alkaline 
andesite. Trachyte and leucitite were not identified in the norms in the 
study. 

Chemical studies were carried out on the rocks and their mineralization 

and petrogenesis were considered. Comparisons with other Canadian Archean 

rocks and world average compositions of volcanic rocks were discussed. 

Structurally, the rocks were considered to comprise a major synclinorium 

trending eastwards. The rocks are folded and faulted. 

A braided river and submarine fan depositional environment was quoted as 

recognized by Hyde (1975). 

Capdevila, R., Goodwin, A.M., Ujike, 0., and Gorton, M.P., 1982. 
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Trace-element geochemistry of Archean volcanic rocks and crustal growth 

in southwestern Abitibi belt, Canada; Geology, v. 10, no. 8, p.418-422. 

In this study 14 representative samples selected from a set of 58 

Timiskaming samples of Goodwin (1979) were analyzed by XRF and INAA methods. 

The actual chemical data were not given but plots of the data are presented. 

It was concluded that the Timiskaming volcanic rocks have no geochemical 

similarities to the unconformably underlying Skead and Blake River groups. 

The Timiskaming rocks were described as being composed essentially of 

trachytes with highly fractionated REE patterns [Lan/Ybn = 13-63], no Eu 

anomalies, and with La = 140-700 times chondrite. The rocks were described 

as having all the characteristics of alkalic rocks, especially in attaining: 

Th = 45 ppm, Zr = 700 ppm, Y = 50 ppm, Sr = 750 ppm, Rb = 350 ppm, and Ba = 

1000 ppm. They were considered to have been derived from the partial melting 

at great depth of a probably enriched mantle. 

Basu, Asish R., Goodwin, Alan M., and Mitsunobu Tatsumoto, 1984. Sm-Nd study 

of Archean alkalic rocks from the Superior Province of the Canadian 

Shield; Earth and Planetary Science Letters, v. 70, p.40-46. 

This study was carried out on twelve samples taken from the Timiskaming 

volcanic rocks in the Kirkland Lake area. They were selected to cover all the 

compositional ranges found in these rocks as reported by Cooke and Moorhouse 

(1969). Alkalic rocks were chosen because it was considered that ancient 

alkalic rocks may provide important information on the nature and time scale 

of mantle heterogeneity. The purpose of the study was to characterize the 

rocks in terms of their major element, Sm-Nd trace-element, and isotopic 

characteristics; to determine the age of igneous crystallization of the suite 



by the whole-rock isochron method; and, finally, to compare the initial 
Nd-isotopic ratio with the bulk-earth growth curve for Nd. 

The analyzed samples were found to fall in both the sodic series and 
potassic series of alkalic rocks of Irvine and Baragar (1971) : an alkali 
olivine basalt, three trachybasalts, four tristanites (trachyandesites), two 
hawaiites and two mugearites. The rocks are considerably altered. They show 
nepheline, diopside and/or olivine, along with leucite in the norm, and a 
highly fractionated REE pattern. Sm and Nd concentrations range from 25 to 
160 and 45 to 300 times chondritic abundance respectively. 

The Sm and Nd isotopic data yielded a whole-rock isochron age of 2702 ± 

105 Ma with an initial e N d of 1.9 ± 1.6, and an upper limit of 2705 Ma and an 

e N d of +1.8 to +2.2 on the basis of stratigraphic relations. The small but 

positive e N d value for the isochron indicated that the Archean mantle was 

heterogeneous beneath the Canadian Shield and that the Timiskaming alkalic 

lavas were derived from a depleted mantle. 

Jensen, L.S. and Langford, F.F. 1985. Geology and Petrogenesis of the Archean 

Abitibi Belt in the Kirkland Lake area, Ontario; Ontario Geological 

Survey, Miscellaneous Paper 123, 130 p. Maps P.2434, and P. 2435, scale 

1:63 360 or 1 inch to 1 mile and sheet of microfiche. 

This paper is a detailed summary of the work of previous authors and the 

two authors in the area, and incorporates studies carried out by the senior 

author as part of a Ph.D. thesis in; the area. It represents a regional 

geological synthesis of the area. 

The rocks, classed as belonging to the Timiskaming Group, are shown as 
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existing only in the Kirkland Lake area and occurring only on the south limb 
of a regional synclinorium, and north of the Kirkland Lake-Larder Lake Fault 
Zone. The lithology, stratigraphy and petrogenesis of the Timiskaming Group 
which comprises sedimentary rocks, volcanic rocks and intrusions are 
described and discussed. 

The sedimentary rocks consist of fluvial conglomerate, sandstone and 
argillite. 

The volcanic rocks form an alkalic suite consisting of mafic, 

intermediate and felsic trachyte, and'K-rich dacite and rhyolite flows and 

tuffs, and it was suggested that the K-rich parental sources of these rocks 

may have been largely argillaceous rocks deposited at the edge of a 

sedimentary shelf. 

The intrusions comprise stocks and dikes of syenodiorite, syenite, 

quartz monzonite and lamprophyre. 

Ujike, Osamu 1985. Geochemistry of Archean alkalic volcanic rocks from the 

Crystal Lake area, eas.t of Kirkland Lake, Ontario, Canada; Earth and 

Planetary Science Letters, v. 73, p. 333-344. 

This study was carried out on twelve samples collected from two 

Timiskaming volcanic members (called a second and a third member) , at Crystal 

Lake (to the east of Kirkland Lake) which correspond to the second and third 

volcanic units of Cooke (1966, p. 27) . These units comprise: andesite, 

trachyte, leucite trachyte, leucite tephrite, leucite phonolite and their 

pyroclastic equivalents; and andesite, trachyte, leucite trachyte, leucite 

tephrite and leucite phonolite as flows and pyroclastics, respectively. 
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Lavas and tuffs were analyzed, and it was stated that the primary mineralogy 
of the rocks had been destroyed by metamorphic (greenshist facies) and/or 
metasomatic recrystallization. 

The twelve samples analyzed included mafic trachytes, trachytes, and 
leucite trachytes and were analyzed for major and trace (including 
rare-earth) elements, by X-ray fluorescence and instrumental neutron 
activation analysis. A table showing the results of analyses is given. 

The chemical data showed that the primary magmas for the rocks were 

generated at great depths in enriched mantle where garnet remained in the 

refractory residue of a partial melt. The chemical similarity between the 

Timiskaming rocks and modern alkalic rocks occurring in mature volcanic arcs 

strongly implied that the Timiskaming volcanism represented the last stage of 

a late Archean island arc volcanism. It was stated that Timiskaming-type 

alkalic rocks is not rare in Archean greenstone belts, suggesting that a 

tectonic setting similar to modern volcanic arc systems might have been 

common in late Archean time. 

Ben Othman, D., Arndt, N.T., White, W.M., and Jo chum, K.P. 1990. Geochemistry 

and age of Timiskaming alkalic volcanics and the Otto syenite stock, 

Abitibi, Ontario; Canadian Journal of Earth Science v. 27, p. 1304-1311. 

Nine Timiskaming volcanic rocks from the Kirkland Lake area, comprising 

trachytes and tephrite; three alkalic volcanic rocks comprising an alkalic 

basalt, a hawaiite and a rhyolite from the Shining Tree area; and six samples 

(five analyses are published) of dikes and plutonic rocks of the Otto stock 

were analyzed for major elements, trace elements (including rare-earth 

elements) and Nd, Sm, and Pb isotopes. Eight of the Kirkland Lake volcanics 
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were from the 3rd member of Ujike (1985, Fig. 1) previously analyzed by Ujike 
(1985), and which is equivalent to the third volcanic unit of Cooke (1969). 
The analytical results are published in tables. 

The purpose of the study was to use the data to speculate about the 
petrogenesis of syenitic plutonism and Timiskaming alkalic volcanism in the 
Kirkland Lake area. 

It was concluded that the tephrites and trachytes of the Timiskaming 

volcanics from the Kirkland Lake area are characterized by extreme enrichment 

of incompatible elements along with relative depletion of Nb, Ti, and to a 

lesser extent Zr and Y. Incompatible element enrichment relative to 

compatible elements produced steeply sloping rare-earth patterns and 

spidergrams, and Nb, Ti depletion produced pronounced Nb, Ti, anomalies. 

Pervasive hydrothermal alteration and carbonatization rendered Rb-Sr and 

oxygen isotopic analyses, which would provide information about the source of 

the continental component in modern volcanics, unreliable. 

The Timiskaming volcanics and the Otto syenite-granite stock were 

considered to be possibly comagmatic, and may have shared a similar 

petrogenesis and source. The Nd isotope study revealed a high initial e N d of 

2.5 ± 1.5 for the Timiskaming volcanics of Kirkland Lake indicating long-term 

isotopic depletion of their source, and an environment of formation remote 

from older continents. It was also concluded that the Timiskaming volcanic 

rocks are similar to K-rich volcanic rocks from modern mature arcs and that 

they may have been formed in a similar tectonic environment. 

Corfu, F., Jackson, S.L., and Sutcliffe, R.H. 1990. U-Pb ages and tectonic 

significance of late Archean alkalic magmatism and nonmarine 
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sedimentation: Timiskaming Group, southern Abitibi belt, Ontario; 

Canadian Journal of Earth Sciences, v. 28, p.489-503. 

The rocks studied are referred to as belonging to the Timiskaming Group 
which, in the paper, is restricted to the association of alkalic igneous 
rocks and nonmarine-facies sedimentary rocks that unconf ormably overlie older 
sequences, excluding geographically associated turbiditic units of 
resedimented facies association. The nonmarine facies sedimentary rocks of 
this paper are the same as the Non-marine Association of Hyde (1978) and the 
Non-Marine Facies Association Hyde (1980). The resedimented facies 
association is the same as the Resedimented Association (Hyde 1978) and the 
Resedimented Facies Association of Hyde (1980). 

The main purpose of the study was to establish precise age limits for 

the formation of the Timiskaming Group; test regional correlations; identify 

potential internal age variations; constrain and timing of major deformation 

events that both predate and post date Timiskaming deposition; and constrain 

the tectonic regime of the Timiskaming Group. 

It was stated that published geochemical data for the Timiskaming 

igneous rocks suggest that the Timiskaming Group is the product of magmatism 

and tectonism related to the final stages of subduction during the following 

collision and amalgamation of arcs, comparable to suites occurring at modern 

convergent settings such as the Eolian and Banda arcs. 

Metallogenv. Stratigraphy. Structure, Geochemistry 

Ridler, R.H. 1968. Archean stratigraphy and mineralization in the Kirkland 
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Lake area of northeastern Ontario (32D, 42A), Geological Survey of 
Canada, Paper 68-1, Pt. A, p.147-149. 

This paper is a summary of field work completed in the 1967 season, and 
in part was an investigation of the Timiskaming volcano-sedimentary complex 
of the area. It discussed the local stratigraphy of McVittie, McGarry and 
Catharine-Skead townships and included a regional stratigraphic framework 
synthesis. The rocks are classed as Timiskaming and are recorded as 
unconformably overlying basalt flows. The Timiskaming sequence is described 
provisionally as including a main Kirkland Lake belt of trachytic volcanics, 
sediments and syenitic plutons to the north of the Larder Lake Fault, and 
certain volcanic and sedimentary rocks lying to the south of this belt. 
Currently, the rocks to the north are classed as Neoarchean, those to the 
south as Neo- to Mesoarchean. 

The rocks were affected by two' deformation events: an earlier one 

producing mainly isoclinal folds, and a later one producing superimposed open 

domical folds associated with syenitic intrusions. Dips and plunges in the 

rocks are generally steep. 

Gold mineralization is associated with syenitic intrusions which occur 

in the main belt of trachytic rocks. 

Ridler, R.H., 1976. Stratigraphic keys to the metallogeny of the Abitibi 

belt; Canadian Mining Journal, v. 97, no. 6, June 1976, p.81-90. 

This report is a review of an isotopic dating program, paleomagnetic 

study, and a gold metallogenitic study of a Main Exhalite Zone in the south 

margin of the Abitibi basin. In it a stratigraphic model is proposed and the 



Timiskaming is referred to as the Timiskaming Group, the dominant 
stratigraphic pattern of which consist of the development of small 
intermediate to felsic volcanic centres with attendant, derived, coarse, 
clastic sediments, in part shallow water; the occurrence of intervening, 
inter-volcanic, basinal, distal-facies rocks (turbidites, shaly formation, 
etc.); and a persistent Main Exhalite Zone, the Boston Iron Formation. The 
Timiskaming is shown in a figure to be continuous from beyond Matachewan in 
the west to Virginiatown in the east. 

The distribution of gold in, and the major element geochemistry of the 

Main Exhalite Zone (the Boston Iron Formation) was studied. This unit was 

found to be very anomalous in gold. It was concluded that gold mineralization 

within the Timiskaming is spatially related to relatively small intermediate 

to felsic volcanic centres developed intermittently along the strike of the 

group, whether the deposit be of the porphyry gold, or carbonate exhalite 

gold type. The syngenetic physical and chemical parameters which formed the 

carbonate beds also deposited the gold, mostly as a sulphide complex. 

Tihor, J.H., and Crocket, J.H. 1977. Gold Distribution in the Kirkland 

Lake-Larder Lake area, with emphasis on Kerr Addison-type Ore Deposits-

A Progress Report; Geological Survey of Canada, Paper 77-01A, p.363-369. 

This paper is a progress report on a study designed to determine 

background gold values in the major rock-types in the study area, and to try 

to determine the origin of the quartz-carbonate zone (the Larder Lake Break 

of Thomson, 1943) which is closely associated with gold deposits in the 

Larder Lake area. 

With respect to the Timiskaming, the rocks are classed as belonging to 
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the Timiskaming Group, and their interpreted distribution in the area is 
shown as being to the north of the Larder Lake Break in the area west of 
Larder Lake. The Timiskaming rocks are not described in detail but the study-
indicates that the Timiskaming trachytes are especially enriched in gold, the 
Upper Canada Mine being an example of the Au-trachyte association (Tully, 

I 1943) . It is also concluded that most of the extrusive and sedimentary 

[ Timiskaming rocks among others appear to be enriched in gold, 

i 

I Downes, M.J., 1979. Kirkland Lake area, stratigraphic mapping. District of 
i 

Timiskaming; in Summary of Field Work 1979, Ontario Geological Survey, 
i 

Miscellaneous Paper 90, p.121-125. 
i 
! 

The report is the first of a three-year program of stratigraphic mapping 

directed towards applying stratigraphic mapping to understanding the controls 

of gold mineralization. The work was to be carried out in an area straddling 

the Kirkland Lake-Larder Lake 'break7 from Highway 11 in the west to the 

| Ontario/Quebec border in the east. This first report covers the eastern part 

of the area, in McVittie and McGarry townships, and includes the alkalic 

volcanic rocks and associated sedimentary rocks of what is referred to as the 

Timiskaming Group. 

The objectives to be considered were: 

1. To what extent is gold mineralization controlled by: 

(a) Stratigraphy and lithology; 

(b) Alteration, carbonatization and silicification; 
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(c) Structure, by folding or association with fault zones; 

2. What are the relative relationships of: 

(a) Rock units on either side of the 'break' and also the amount 
of displacement along the 'break'; 

(b) The alkalic volcanic rocks and associated sedimentary rocks 

(Timiskaming Group) to the sedimentary rocks and associated 

ultramafic and mafic volcanic rocks around Larder Lake. 

The conclusions of the study with respect to the Timiskaming were that: 

1) there are two stratigraphic packages based on their associated lithologies 

and relative position to one of two structural discordances: one called A 

which is a lithological and structural discordance, and another called B 

which is essentially a structural discordance. The Timiskaming Group occurs 

only to the north of discordance A, rests unconf ormably on the Kinojevis 

Group (Jensen 1978), and comprises basal grits and conglomerates containing 

characteristically jasper and emerald green fuchsite-bearing carbonate 

clasts, and pyroclastic breccias. 

Alteration comprises carbonatization and potassic metasomatism; the 

former was active or complete by Timiskaming time, the latter took the form 

of sericitization. It was also found that a buff-coloured sericite is common 

within shear zones throughout the alkalic volcanic rocks and sediments. 

Downes, M.J. 1981. Structural and stratigraphic aspects of gold 

mineralization in the Larder Lake area, Ontario; in Genesis of Archean, 

volcanic hosted gold deposits, 1980, edited by E.G. Pye and R.G. 
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Roberts, Ontario Geological Survey, Miscellaneous Paper 97. 

This paper presents a refinement of the ideas presented in the previous 

paper (Downes 1979) as a result of further work. In this paper the author 

states that in the Kirkland Lake-Larder Lake area gold mineralization occurs 

in an older Larder Lake Group and a younger Timiskaming Group both of which 

had previously been considered to belong to a single group (Thomson 1941). 

These two stratigraphic groups were distinguished by their lithology and 

relative position to one of two structural discordances, previously referred 

to as discordance 'A' and discordance 'B' . Discordance ,A', which is a 

stratigraphic as well as a structural discordance separates the two groups, 

and although over much of the area both groups face south, yet the younger 

Timiskaming Group lies to the north, implying that the Larder Lake Group has 

been thrust up against the Timiskaming Group. Discordance ,B' was considered 

to be synonymous with what was previously called the Larder Lake 'Break' . It 

is essentially a structural discordance, and separates two domains of fold 

axis orientations. 

The stratigraphy and lithology of the Timiskaming Group was described 

and a diagnostic feature of it was considered to be the presence of jasper 

and fuchsite-bearing carbonate clasts. Ultramafic rocks are absent in the 

Timiskaming Group as delineated. 

Jensen, L.S. and Trowell, N.F., 1981. Stratigraphic mapping. District of 

Timiskaming; in Summary of Field Work 1981, Ontario Geological Survey, 

Miscellaneous Paper 100, p.93-95. 

This paper is an account of the third year's field work to study the 

application of stratigraphic mapping to gold mineralization in the area from 
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Kenogami Lake in the west to the Ontario/Quebec border in the east. 

With reference to the Timiskaming, a Timiskaming-type mineralization was 
described in which gold mineralization is concentrated in quartz veins 
associated with alteration haloes which follow major faults (Kirkland Lake 
'Main Break') cutting the Timiskaming' Group sedimentary, alkalic volcanic, 
and intrusive rocks. Elsewhere in the Timiskaming Group rocks, gold (>1000 
ppb) is associated with disseminated pyrite. These occurrences were 
considered not to be of sufficient size or concentration to warrant 
development at the time. 

The rocks are referred to as belonging to the Timiskaming Group 

comprising conglomerate, sandstone, and mudstones deposited in a fluvial 

environment, and subaerial alkalic and potassium-rich calc-alkalic, mafic to 

felsic metavolcanic rocks. The volcanic rocks appeared to be genetically 

related to proximal feeder dikes and sills of mafic to felsic syenite which 

cut the Timiskaming rocks. The detritus forming the sediments was derived 

from the igneous rocks and older volcanic and sedimentary rocks of the Larder 

Lake Group. 

The Timiskaming Group has been folded into a syncline. It was suggested 

that gold was concentrated in the Timiskaming Group volcanic rocks and 

intrusive rocks by partial melting of deeply buried, gold-bearing sedimentary 

and volcanic rocks, similar to those of the Larder lake Group; or expelled 

from the buried rocks by early partial melting and subsequent deposition 

along near surface fractures by hydrothermal solutions. 

It was also stated that placer gold may be present in the Timiskaming 

Group sediments, the gold originating from associated alkalic and intrusive 
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rocks and the auriferous sedimentary and volcanic rocks of the Larder Lake 

Group. 

Ploeger, F.R., 1980. Kirkland Lake gold study. District of Timiskaming; in 
Summary of Field Work 1980, Ontario Geological Survey, Miscellaneous 
Paper 96, p.188-190. 

The objective of the study was to examine and sample, in detail, the 
productive alkalic suite of rocks at Kirkland Lake, and to compare that 
assemblage with a so-far unproductive alkalic assemblage in the area. The 
purpose of the comparison was to attempt to determine: 

1. the distribution of gold (in ppb) in the various phases of both 

alkalic suites using neutron activation analysis; 

2. the relationship of gold to structural features or stratigraphic 
units; 

3. the rare-earth element (REE) patterns of the alkalic assemblages; 

4. the major and trace element geochemistry of the alkalic 
assemblages; and 

5. the existence of any alteration patterns or features within them. 

The paper briefly describes the sedimentary and volcanic rocks of the 

Timiskaming Group as described by previous workers: the sediments comprising 

clastic sedimentary rocks, the volcanic rocks including alkalic extrusive 

rocks consisting of trachytic flows, tuffs, breccias and agglomerates, 

160 



including leucitic varieties. Alkalic intrusive rocks are also considered to 
be Timiskaming. 

The study area was a narrow strip of predominantly alkalic rocks 5.5 km 
long and 1.5 km wide which encompasses one present and six past gold 
producing mines located in a linear, continuous, major fault structure, the 
Kirkland Lake 'Main Break' (Map 1945-1, Township of Teck, Thomson 1945; 
Thomson and Griffis 1944, Figure 2) . Also examined and sampled were 
additional areas in Teck and Lebel Townships underlain by alkalic intrusive 
and extrusive rocks particularly the Murdock Creek syenite stock. Alkalic 
intrusive rocks represent contemporaneous or slightly later phases of 
intrusive activity than the extrusive alkalic magmatism. 

The paper describes the nature of the gold mineralization based on 

earlier work of other geologists as occurring in various types of veins in 

all rock types including the Timiskaming alkalic volcanic rocks, sediments, 

and the intrusive alkalic rocks. Gold also occurs in conformable pyritic 

lenses and disseminations in trachytic pyroclastic rocks. Earlier work showed 

that the gold occurs as native gold, as gold-filled fractures and rims on 

pyrite grains, as inclusions, or forming combinations with telluride 

minerals. 

Alteration is most intense in the major structures, whether mineralized 

or not, in all the rocks of the alkalic assemblages. Carbonatization, 

silicification and sericitization is present in vein areas. At the Macassa 

Mine and other areas, the trachyte tuff, syenite and syenite porphyry which 

normally appear light to dark pink, are altered to an intense brick red 

colour near the vein structures. Detailed rock geochemistry will be used to 

better define alteration patterns and assemblages. 
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Ploeger, F.R., 1981. Kirkland Lake gold study. District of Timiskaming; in 
Summary of Field Work 1981, Ontario Geological Survey, Miscellaneous 
Paper 100, p.248-250. 

This paper is a report on the second year of the study related to this 

project and is concerned mainly with the relationship of gold to the 

intrusive syenitic alkalic rocks in the main study area - the Kirkland Lake 

Main 'Break'. However, these rocks are included with the Timiskaming 

volcanics and sediments as being of Timiskaming age, the sediments and 

volcanics being interpreted to have been deposited probably in a rifted zone 

on the southern flank of the volcanic pile composed of the Blake 

River/Kinojevis groups. The Kirkland Lake Main 'Break' is interpreted to 

represent a plane of recurrent movement along a deep-seated fault, possibly 

a pre-Timiskaming rift fault. Sediments and trachytic volcanics were 

deposited in the rifted zone and were intruded by syn- and post-depositional 

syenitic bodies. 

Major and trace element analytical results are given for the syenitic 

rocks which are interpreted to form a mafic to felsic differentiation series. 

Trace element results for gold seemed to indicate that the syenites were not 

original anomalous sources of gold, but acted merely as repositories for the 

gold. 

Ploeger, F.R., 1982. Relationship of gold to syenitic intrusive rocks in 

Kirkland Lake; Proceedings of the CIM gold symposium, 1980, the Canadian 

Institute of Mining and Metallurgy, Special Volume 24, p.69-72. 

This paper, although it is primarily concerned with mineralization in 

post-Timiskaming syenitic rocks, briefly describes rocks referred to the 
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Timiskaming Group and mineralization occurring in them. 

The Timiskaming Group is described as a south-facing homoclinal sequence 
of wackes, conglomerate, trachytic flows and pyroclastics, and syenitic 
intrusive rocks. Thus, these intrusives are considered part of the 
Timiskaming Group. 

The sediments are a series of fluviatile, braided-stream sedimentary 

rocks (Hyde 1978), and the volcanic rocks include alkalic tuffs, 

agglomerates, breccias and flows which represent episodes of fissure and 

explosives crater eruption (Cooke and Moorhouse, 1969) . Altered leucitic 

porphyritic flows, locally referred to as red and green spotted trachytes 

commonly occur. The alkalic syenitic intrusive rocks include augite syenite, 

massive syenite and porphyry intruded in this order from first to last. 

The intrusive alkalic syenites, trachytic tuff, wacke and conglomerate 

host the gold mineralization as mineralized quartz-carbonate veins, which 

however occur mainly in the syenite. Most of the gold has been mined from a 

continuous major fault structure known as the Kirkland Lake Main 'Break', 

which is considered possibly to be a deep-seated, pre-Timiskaming rift, along 

which the alkalic rocks were initially intruded, with the 'break' being 

subsequently mineralized. The gold ore is of various types consisting of 

grains of native gold, gold as grain inclusions in telluride minerals, as the 

telluride minerals calaverite and petzite, and as minute inclusions in 

pyrite. 

Hodgson, C. Jay and Hamilton, J.V., 1989. Gold mineralization in the Abitibi 

greenstone belt: end-stage result of Archean collisional tectonics; in 

The geology of gold deposits: the perspective in 1988. Edited by R.R. 
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Keays, W.R.H. Ramsay, and D.I. Groves. Economic Geology Monograph 6, 

pp.86-100. 

This paper describes and interprets the lithotectonic evolution of the 
southern part of the Abitibi greenstone belt, containing Timiskaming rocks, 
in terms of plate tectonic concepts and emphasizes the events which led to 
the formation of gold deposits there. ' 

It describes a molasse-type assemblage of fault-scarp-related 

conglomerates, mass flow deposits, and subalkalic to alkalic volcanic and 

subvolcanic rocks deposited in foreland zones of major thrusts. These rocks 

are referred to as the Timiskaming Group or as the younger sediments, and 

includes rocks ascribed to the Timiskaming Group and Larder Lake Group of 

other authors. It forms an assemblage unconformable on a conformable 

sedimentary and volcanic suite, and comprises dominantly fluviatile 

sandstones, polymictic conglomerates and minor turbidites (Hyde 1980). 

Clasts of porphyry, trachyte, and hematitic chert are a widespread minor 

component of the conglomerates. Formation of these rocks involved syntectonic 

erosion of major, thrust, hanging-wall blocks with deposition of debris in 

footwall troughs along a collisional suture zone. The large-scale oblique 

thrusts were caused by a Himalayan-type collision of an arc assemblage to the 

north, with a continental marginal assemblage and block to the south, 

resulting from subduction of an intervening ocean crust. The rocks have been 

deformed by two deformation events which involved folding, cleavage, 

lineation, shearing, and backthrusting. 

It is suggested that gold deposits show a preferential association with 
molasse accumulations along major thrusts because these accumulations mark 
the parts of the fault with the greatest throw, and therefore, probably also 
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the greatest vertical dimension. The parts of the faults with the greatest 
vertical dimension would be most likely to penetrate deep enough to tap the 
source of gold ore-forming fluids. The gold mineralization was synchronous 
with the last deformation event, D2. 

Geochronoloav 

Basu, Asish R., Goodwin, Alan M., and Tatsumoto, M. 1984. Sm-Nd study of 

Archean alkalic rocks from the Superior Province of the Canadian Shield; 

Earth and Planetary Science Letters, v. 70, p.40-46. 

This study was carried out on twelve samples taken from the Timiskaming 

volcanic rocks in the Kirkland Lake area. They were selected to cover all the 

compositional ranges found in these rocks as reported by Cooke and Moorhouse 

(1969). Alkalic rocks were chosen because it was considered that ancient 

alkalic rocks may provide important information on the nature and time scale 

of mantle heterogeneity. The purpose of the study was to characterize the 

rocks in terms of their major element, Sm-Nd trace-element, and isotopic 

characteristics; to determine the age of igneous crystallization of the suite 

by the whole-rock isochron method; and, finally, to compare the initial 

Nd-isotopic ratio with the bulk-earth growth curve for Nd. 

The Sm and Nd isotopic data yielded a whole-rock isochron age of 2702 ± 

105 Ma and an upper limit of 2705 Ma, on the basis of stratigraphic 

relations. 

Ben Othman, D., Arndt, N.T., White, W.M., and Jochum, K.P., 1990. 

Geochemistry and age of Timiskaming alkalic volcanics and the Otto 
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syenite stock, Abitibi, Ontario; Canadian Journal of Earth Science, 

v.27, p.1304-1311. 

Nine Timiskaming volcanic rocks from the Kirkland Lake area, comprising 

trachytes and tephrite; three alkalic volcanic rocks comprising an alkali 

basalt, a hawaiite and a rhyolite from the Shining Tree area, and six samples 

(five analyses are published) of dikes and plutonic rocks of the Otto stock 

were analyzed for major elements, trace elements (including rare-earth 

elements) and Nd, Sm, and Pb isotopes. Eight of the Kirkland Lake volcanics 

were from the 3rd member of Ujike (1985, Fig. 1) previously analyzed by Ujike 

(1985), and which is equivalent to the third volcanic unit of Cooke (1969). 

The analytical results are published in tables. 

The Timiskaming volcanic rocks of Kirkland Lake had a whole-rock Sm-Nd 

isochron age of 2740 ± 117 Ma (2s error) . A mean 207Pb/206Pb age of 2671 ± 28 

Ma (2s) from the Otto stock derived from concordant ion-probe analyses was 

interpreted as the age of implacement of both the Timiskaming volcanics and 

the Otto Stock, and the Sm-Nd mineral isochron age of 2544 ± 50 Ma for the 

Otto Stock is thought to reflect a period of later disturbance, probably 

during regional metamorphism. 

Corfu, F., Jackson, S.L., and Sutcliffe, R.H. 1990. U-Pb ages and tectonic 

significance of late Archean alkalic magmatism and nonmarine 

sedimentation: Timiskaming Group, southern Abitibi belt, Ontario; 

Canadian Journal of Earth Sciences, v. 28, p.489-503. 

The rocks studied are referred to as belonging to the Timiskaming Group 

which, in the paper, is restricted to the association of alkalic igneous 

rocks and nonmarine-facies sedimentary rocks that unconf ormably overlie older 
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sequences, excluding geographically associated turbiditic units of a 
resedimented facies association. The nonmarine facies sedimentary rocks of 
this paper are the same as the Non-marine Association of Hyde (1978) and the 
Non-Marine Facies Association of Hyde (1980). The resedimented facies 
association is the same as the Resedimented Association (Hyde 1978) and the 
Resedimented Facies Association of Hyde (1980). 

The main purpose of the study was to establish precise age limits for 

the formation of the Timiskaming Group; test regional correlations; identify 

potential internal age variations; constrain the timing of major deformation 

events that both predate and post date Timiskaming deposition; and constrain 

the tectonic regime of the Timiskaming Group. 

The paper presents U-Pb ages for zircons of the calc-alkalic to alkalic 

igneous suite and associated alluvial-fluvial sedimentary rocks (Nonmarine 

facies rocks) of the Timiskaming Group which are stated to lie unconf ormably 

on pre-2700 Ma komatiitic to calc-alkalic volcanic sequences. 

The study indicates that the dominant period of Timiskaming 

sedimentation and magmatism was during the period 2680-2677 Ma, and the 

deposition of the group lies between two major deformation periods: one lying 

between 2700 Ma and 2696-2699 Ma; and a later one at about 2673 Ma. 
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SOUTHERN PROVINCE 

(a) Penokean Fold Belt 

Geological Report 

Baker, M.B., 1917. Long Lake Gold Mine, Sudbury District; Ontario Bureau of 

Mines, Annual Report, 1917, v. 26, p.157-162. Map 26e, Long Lake gold 

mine and vicinity. District of Sudbury, scale 1 inch to 10 chains, 

(coloured). 

The rocks are classed as the Timiskaming Series and comprise quartzite, 
arkose, greywacke and conglomerate which dip steeply. The conglomerate 
contains clasts of granite which show gneissic textures. 

These rocks are now classed with the Mississagi Formation of the Hough 
Lake Group of the Huronian Supergroup. 
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GRENVILLE PROVINCE 

(a) Central Gneiss Belt 

Geological Report 

Knight, C.W., 1915. The North shore of Lake Huron (Killarney area); Ontario 
Bureau of Mines, Annual Report, 1915, v. 24, pt. 1, p.216-241. 
(Killarney Area p. 228). 

The rocks are classed as Timiskamian and comprise white quartzite 
mainly, but impure limestone, and iron formation are also present. The 
quartzite is cut by the Algoman Killarney granite. These rocks are now 
grouped with the Cobalt Group of the Huronian Supergroup. 
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PART B 

PROVINCE-WIDE 

Stratigraphy 

Miller, W.G., 1914. Prefatory note to Dr. Coleman's Paper; Ontario Bureau of 

Mines, Annual Report, 1914, v. 23, pt. 1, p.202-203. 

This paper discusses the relative stratigraphic positions of 
stratigraphic units as used by Coleman on the one hand, and Miller and Knight 
on the other. The Timiskamian rocks of Miller and Knight are correlated with 
the Sudbury Series of Coleman, and the paper gives a table comparing the 
units of Coleman on the one hand with those of Miller and Knight on the 
other. 

Coleman, A.P., 1914. The Pre-Cambrian rocks north of Lake Huron; Ontario 

Bureau of Mines, Annual Report, 1914, v. 23, pt. 1, p.204-236. 

In this paper the author discusses the equivalence of his Sudbury Series 

to the Timiskaming Series. Descriptions of the Sudburian rocks, which 

comprise conglomerate, arkose, greywacke and quartzite are given. The members 

of the Sudbury Series are now grouped with the Huronian. Coleman also equates 

clastic sequences in other parts of Ontario and Quebec to the Sudburian (= 

Timiskaming) ages e.g. The Dore River, Matagami, Heron Bay, Seine River, Red 

Lake, and Pontiac series. 

Miller, W.G., and Knight, C.W. 1914. Appendix: Correlation of the 
Pre-Cambrian rocks of Ontario, western Quebec and southeastern Manitoba, 
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in The Pre-Cambrian geology of southeastern Ontario; Ontario Bureau of 

Mines, Annual Report, 1914, v. 22, pt. 2, p.1-138. 

In this appendix the stratigraphic correlation of the Timiskaming rocks 
across the province of Ontario along with a brief listing of the lithology 
are given. 

Moore, E.S., 1929. Keewatin-Timiskaming boundary. Bulletin of the Geological 

Society of America, v. 40, p.547-556. 

This paper describes the original Timiskaming section around Lake 

Timiskaming, established by Miller (1911) and gives the reasons for 

establishing as Timiskaming sequences the Sudbury Series (Penokean Fold 

Belt), the Savant Group (Wabigoon Subprovince), Batchawana Series (Abitibi 

Subprovince), Dore Series (Wawa Subprovince), Windegokan Series (Wabigoon 

Subprovince) and the Timiskaming of the Porcupine, Kirkland, Larder and 

Kenogami areas (all in the Abitibi Subprovince). A stratigraphical chart is 

appended to the paper giving the suggested correlations of the various series 

described. 

Griffis, A.T., 1939. The Timiskaming Series and the Early Pre-Cambrian; 
unpublished Ph.D. thesis, Cornell University, Ithaca, New York, p.121. 

The aims of the study were (1) to define and correlate the Timiskaming 

Series, (2) to correct some misconceptions and misapplications of our 

knowledge of the early pre-Cambrian, and (3) to note, and attempt to explain, 

some of the general stratigraphic and structural relationships of the Series 

as a whole. The discussion in the thesis was related to the geologic 

subdivision of the Canadian Shield into sub-provinces as outlined and named 

171 



by Collins (1937, p.1428). 

A method of correlation, using chemical characteristics of igneous rocks 
of various orogenies was regarded as a new method and was fully developed in 
the study, in addition to others. The method was based on the principle that 
if it could be demonstrated that the igneous rocks of one orogeny possessed 
some feature over a wide area by which these rocks could be separated from 
those of other orogenies, then that fact could be used as a method of 
correlation. If the relationship of extrusives to intrusives could be also 
ascertained, this would aid in the correlation of extrusive rocks. 

To this end an extensive classified list of chemically analyzed 

Precambrian igneous rocks available up to that time was given and used to 

characterize the intrusions of three periods called: the Laurentian, the 

Algoman and the Keweenawan. From the study it was concluded that the igneous 

rocks had a source which was not the same for the three different periods of 

intrusion and that the Timiskaming lavas were derived from the Algoman 

magmatic reservoir. Ages were assigned to igneous rocks of the periods on the 

basis of the chemical data and a regional correlation of the Timiskaming 

Series, using Algoman granites and- Lower Keewatin lavas as bases of 

reference. 

The paper gives descriptions, regional correlation charts and a review 

of the Timiskaming in the original type area of Miller (1911) at Cobalt, and 

in other areas of Ontario, Quebec, and the U.S.A. (Minnesota) at the 

Canada/U.S.A. border. 

It was concluded that the Timiskaming is a post-Keewatin, 

post-Laurentian, pre-Huronian series of sediments with associated lavas and 
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pyroclastics, separated by a major unconformity from underlying sequences in 
some areas. The Timiskaming sediments were considered to be continental 
sediments of piedmont origin, of local provenance, and were formed in an area 
of mountainous relief with wide intermontane valleys in which deposition 
occurred. The tectonic environment was interpreted to be that of a Basin and 
Range type, the alternating basins and ranges trending east-west. The 
volcanic rocks were derived from volcanoes located in the vicinity of the 
basins. 

Structural and economic aspects of the Timiskaming and its economic 

significance to gold mineralization were discussed. 

Bass, Manuel N., 1961. Regional tectonics of part of the southern Canadian 

Shield; Journal of Geology, v. 9, no. 6, p.668-702. 

This paper was concerned with the origin and stratigraphic position of 

the Timiskaming, in part, discussed against earlier views of an older 

Laurentian Orogeny and orogen containing an older Archean granite, separated 

from a younger Algoman Orogeny and orogen containing a younger Archean 

granite by an Epi-Laurentian unconformity representing a major interval of 

earth history. The paper was based on a Ph.D. thesis study by the author 

(Bass, 1956) . 

The study focussed on the contiguous areas of western Quebec and 
northeastern Ontario in the Kirkland Lake area, and also on areas in 
southwestern Ontario and northern Minnesota near the U.S.A.-Canadian border. 
During this study a detailed investigation was made of granitoid fragments in 
Timiskaming conglomerates, and reported Keewatin-Timiskaming unconformities. 
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It was concluded: (i) that good evidence for a major unconformity and 

Laurentian granite in the Archean-type terrane of the southern Canadian 

Shield is known only along the Minnesota-Ontario boundary; (ii) that implicit 

in the interpretation given in the paper was that a major unconformity 

between the Keewatin and the Timiskaming does not exist in western Quebec and 

eastern Ontario; (iii) that the few unconformities which have been 

established appear to be of local geographic and minor time significance, 

recording epochal events during an orogenic cycle which spanned an interval 

of time of the order of an era; (iv) that the Archean-type rock associations, 

especially the greywacke-greenstone-conglomerate associations are viewed as 

remnants of ancient island arcs and as the products of processes attendant on 

island-arc formation and evolution; (v) that the Timiskaming-type slates, 

greywackes and conglomerates are the products largely of comminution of 

Keewatin-type volcanics and intrusives; (vi) that the areas along the 

Minnesota-Ontario boundary, where evidence of a major unconformity was found, 

might represent the locus of partial overlap of two orogens; and (vii) that 

throughout most of its length the younger belt was not superimposed on an 

older sialic plate, but represents an addition to the continent. 

This paper appears to be the first direct statement of island arc 

development in greenstone belts in the Canadian Archean and of the nature of 

the relationship of the Timiskaming to this concept and the development of 

continents by accretion. The views are associated with those of J.T. Wilson 

(1949) and J.E. Gill (1952) on theories on the origin of continents by 

continental accretion. The views expressed are thus related to current views 

of plate-tectonic theory. 

Geochemistry 
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Baumann, A., 1969. Geochemical study of black shales and associated sulphide 
deposits, Ontario and Quebec; Geological Survey of Canada, Report of 
Activities, Paper 69-1, pt. A, p.48-50. 

This paper represents an account of the preliminary results of field 
work carried out to determine whether the black shales in the eastern part of 
the Canadian Shield are important as low grade ore deposits. For this purpose 
rocks regarded as belonging to the Timiskaming in the fdllowing areas were 
sampled: 

Lac des lies area 

Geraldton area 

Timmins area 

Montreal River area 

Larder Lake area 

River Kenojevis area 

Desmeloizes area 

Surface and diamond drill core samples were collected for study. 

The paper did not discuss the Timiskaming geologically. 
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SI Unit Multiplied by Gives Imperial Unit Multiplied by Gives 
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1 mm 0.039 37 inches 1 inch 25.4 mm 
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1km 0.621 371 miles (statute) 1 mile (statute) 1.609 344 km 
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1 cm2 0.155 0 square inches 1 square inch 6.451 6 cm 2 
l m 2 10.763 9 square feet 1 square foot 0.092 903 04 m2 
l k m 2 0.386 10 square miles 1 square mile 2.589 988 km2 
1 ha 2.471 054 acres 1 acre 0.404 685 6 ha 
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1 cm3 0.06102 cubic inches 1 cubic inch 16387 064 cm3 
lm3 35.314 7 cubic feet 1 cubic foot 0.028 316 85 m3 
lm3 1.308 0 cubic yards 1 cubic yard 0.764 555 m3 
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1 L 1.759 755 pints 1 pint 0.568 261 L 
1 L 0.879 877 quarts 1 quart 1.136 522 L 
1 L 0.219 969 gallons 1 gallon 4.546 090 L 

MASS 
l g 0.035 273 96 ounces(avdp) 1 ounce (avdp) 28.349 523 g 
I g 0.032 150 75 ounces (troy) 1 ounce (troy) 31.103 476 8 g 
1kg 2.204 62 pounds (avdp) 1 pound (avdp) 0.453 592 37 kg 
1kg 0.001 102 3 tons (short) 1 ton (short) 907.184 74 kg 
11 1.102 311 tons (short) 1 ton (short) 0.907 184 74 t 
1kg 0.000 984 21 tons (long) 1 ton (long) 1016.046 908 8 kg 
11 0.984 206 5 tons (long) 1 ton (long) 1.016 046 908 8 t 

CONCENTRATION 
lg / t 0.029 166 6 ounce (troy)/ 1 ounce (troy)/ 34.285 714 2 gA 

ton (short) ton (short) 
lg / t 0.583 333 33 pennyweights/ 1 pennyweight/ 1.714 285 7 g/t 

ton (short) ton (short) 

OTHER USEFUL CONVERSION FACTORS 

1 ounce (troy) per ton (short) 
1 pennyweight per ton (short) 

Multiplied by 
20.0 

0.05 
pennyweights per ton (short) 
ounces (troy) per ton (short) 

Note: Conversion factors which ore in bold type are exact. The conversion factors have been taken from or have been 
derived from factorsgiven in the Metric Practice Guide for the Canadian Mining and Metallurgical Industries, pub
lished by the Mining Association of Canada in co-operation with the Coal Association of Canada. 
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