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Introduction
For over one hundred years, excavations at the Don 
Valley Brickworks provided the geological community 
with a unique glimpse into the Pleistocene history of 
the Great Lakes region (Figure 1). The various sedi 
mentary units exposed at the site played an integral 
part in the construction of the Quaternary stratig 
raphic framework for both the Toronto area and for 
the region itself. Although the Brickworks section 
revealed many important Quaternary units, the site 
became world famous because of a fossil-rich last 
interglacial (Sangamonian) unit, known today as the 
Don Formation.

The scientific importance of this site has been 
recognized widely by the geological community. The 
type sections for the York Till (Illinoian), Don Forma 
tion and Pottery Road Formation have been des 
ignated at this locality. The Geological Society of 
America's Decade of North American Geology 
(DNAG) field guide for the Great Lakes region has 
recognized the Brickworks site as one of the impor 
tant geological sites in North America. As well, the 
Ontario Ministry of Natural Resources has designated 
the Brickworks as a potentially significant earth sci 
ence Area of Natural and Scientific Interest (ANSI).

According to C. Sauriol (1981), the origin of the 
Brickworks can be traced to the year 1882. During 
the spring of that year, William Taylor and an assis 
tant were at work erecting a fence in the valley of the 
Don River. Clay being brought to the surface as 
postholes were being dug caught the attention of 
Taylor, who became curious as to its potential for 
brickmaking. The following day, Taylor packed two 
cigar boxes with the clay and took them to a local 
brickworks for firing. Here, Sauriol stated, a discus 
sion took place between Taylor and the owner of the 
brickworks as to the colour of bricks which would be 
produced by firing. Taylor maintained that red bricks 
would result while the owner suggested that yellow 
ones would be produced. The clay did in fact pro 
duce very fine quality red-coloured bricks. Further 
testing on the site convinced Taylor and his brothers 
to establish a brickworks. The Ontario Bureau of 
Mines' Report for 1891 indicated that a full scale 
brickmaking operation did not begin at the site until 
1891; however, a smaller operation had been produc 
ing bricks since 1889. By this time, the Brickworks 
had begun to utilize the Ordovician shale bedrock as 
raw material. The plant was capable of pressing 
some 44 000 bricks per day, and eight kilns on the 
site could handle an aggregate of 1 100 000 bricks. 
A total of 55 men were employed at the site.

Not long after excavations had started, numerous 
fossil remains were discovered in sandy stratified 
beds which overlie a lowermost till layer. Professor 
A.P. Coleman, a geologist from the University of To 
ronto, became interested in the site and published 
the first description of the fossils and the sediments 
in 1894. In this paper, Coleman listed fossils from the 
sandy beds which included Pleurocera sp., Valvata 
sp., Sphaerium sp., many species of Unio, and wood 
specimens of oak, ash, and yew. The fossils and the 
fact that the beds were underlain and overlain by till 
layers suggested to Coleman that an interglacial pe 
riod was preserved in these layers.

Based on his observations, of the Brickwork sec 
tion and others around Toronto, Coleman outlined the 
following interpretation of the depositional history of 
the Quaternary of the Toronto area. Glacial ice in 
vaded the Toronto area and spread a layer of till on 
the bedrock slope toward the hollow of Lake Ontario 
and then withdrew. A lake some 12 to 15m above 
present level was formed, likely as a result of ice 
damming of the basin. Fauna and flora from the 
Mississippi River watershed invaded the area, al 
though it was not known by what means. The climate 
in the region was similar to, or warmer than at pre 
sent. Following deposition of the fossil-rich beds, the 
lake level rose to at least 42 m above the present 
level through damming of the eastern outlet by re 
turning glacial ice. A further ice advance covered the 
sands and clays with a second till. As this ice front 
retreated, the lake level fell and glacial Lake Iroquois 
was formed.

Prior to Coleman's paper, a number of other 
earlier works reported finding fossils, some of prob 
able interglacial age, in the drift sequences around 
Toronto. Fossils discovered in the Don Valley were 
first mentioned in papers published by E.J. Chapman 
and R. Bell in 1861. They found Melania and Unio 
ellipsis in sands located about 10 m above the level 
of Lake Ontario. In later years when the Don River 
was being straightened, J. Townsend and Dr. Brodie 
found numerous fossils near the Gerrard Street 
bridge, which were described in a paper published in 
1890 by Sir William Dawson and Professor D.P. Pen- 
hallow. Penhallow identified two "maple' tree spe 
cies which he concluded were extinct. Many years 
later, R.W. Brown (1942) established that Penhallow's 
extinct maples were in fact Platanus or Sycamore. 
During the remedial works on the Don River, Coleman 
also collected several Unios and other shells from a 
sand bed located 6 to 8 m above river level. The 
fossils were submitted to C.T. Simpson for identifica 
tion. He reported that all of the fossil shells were in 
existence today, but were mainly restricted to the 
Mississippi River valley. Other early paleontological 
work was conducted by S.H. Scudder on fossil in 
sects. Scudder's work concentrated mainly on sam 
ples taken from the Scarborough bluffs and specifi 
cally from the lower stratified clay-rich beds 
(Scarborough beds). The Scarborough beds, exposed 
at the bluffs, were considered to be interglacial in 
nature although their stratigraphic relationship with 
the layers at the Brickworks was not known until 
some years later. Scudder suggested that many of 
the species which were present were extinct forms. 
In addition, he proposed that the fossils which were 
identified inhabited a colder climate. Thus, the Scar 
borough beds were thought to have been deposited 
under more harsh climatic conditions, perhaps a 
boreal regime.

In addition to paleontological studies, many other 
early workers examined the problems of stratigraphic 
correlation of various drift sections and the position 
of interglacial beds in a developing Great Lakes 
region stratigraphic framework. One of the earliest 
papers to address stratigraphy was written by G.J. 
Hinde in 1877. In this paper, he described glacial and 
interglacial (Scarborough Beds) deposits exposed at 
the Scarborough Bluffs. Hinde recognized three till
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layers; two intervening interglacial deposits, and post 
glacial stratified sand and gravel. Later, when the 
Don Brickworks sections were opened, Coleman 
(1894, 1895) attempted to correlate the Don Valley 
and Scarborough Bluff sections. In his 1894 paper, 
Coleman erroneously correlated the lowest till at the 
Brickworks (York Till) with the lowest till exposed at 
the bluffs (Sunnybrook Till). This meant that the Don 
beds were younger than the Scarborough beds. The 
following year, Coleman correlated the lower till of 
the bluffs with an upper till at the Brickworks, leaving 
the problem of relative ages of the Scarborough and 
Don beds unresolved. This problem was tackled in 
1897 by a committee formed under the direction of 
the British Association for the Advancement of Sci 
ence. Coleman wrote in an 1897 paper that the cold 
er climate Scarborough beds were younger than the 
warmer climate beds at the Brickworks. The commit 
tee reported in 1899 that numerous diggings and 
borings along the Don River supported Co l em an's 
1897 interpretation. Additional reports by this commit 
tee (1900, 1901) added many fossil species to the 
previously published interglacial lists. Although the 
relative position of the strata was established, the 
Don and Scarborough beds were considered to repre 
sent a continuous interglacial deposit and for many 
years were together known simply as the Toronto 
Interglacial beds.

The age of the interglacial beds was a topic of 
controversy for many years. Professor Coleman re 
ported in 1894 that the succession of beds at the 
Brickworks was difficult to assign to the stratigraphic 
classification of surficial deposits established by the 
Geological Survey of Canada report for 1863. In 
1895, T.C. Chamberlin published his classification of 
American glacial deposits. Chamberlin proposed the 
name Toronto Formation for the Don and Scar 
borough beds and placed them in the interval be 
tween the Iowan and Wisconsinan glacial stages 
(Figure 2).The Iowan was for many years considered 
to be a glacial stage between the Illinoian and 
Wisconsinan. Later, in 1903, F. Leverett suggested 
that the Toronto Interglacial beds belonged in the 
interval between the Illinoian and Iowan glacial 
stages. This proposal was later accepted by Coleman 
(1906), who later published a revised Pleistocene 
stratigraphic classification for southwestern Ontario in 
1909 (Figure 2). The classification was based largely 
on the stratigraphy of the Toronto region. The 
scheme included; a lowermost Illinoian till, the To 
ronto Formation interglacial beds, an Iowan till, a 
second interglacial deposit termed the Clarke inter 
glacial, an upper Wisconsinan till, and finally, 
lacustrine sand and clay. As stratigraphic classifica 
tion for the Great Lakes region evolved, the Iowan 
came to be considered as merely a substage of the 
Wisconsinan. As a result, Coleman (1932) proposed 
that the interglacial beds be placed in the Yarmouth 
interval, prior to the Illinoian (Figure 2). The stratig 
raphic classification for the Toronto region continued 
to undergo revision in following years. Putnam et al. 
(1948), suggested in 1948 that the Toronto Formation 
could be Sangamonian or Yarmouth in age. In 1955, 
A.K. Watt assigned the formation to the Sangamonian. 
The classification of the till layers above the Scar 
borough Formation was addressed by Dreimanis and

Terasmae in 1958. These authors assigned the till 
layers to Early and Late Wisconsinan substages by 
using evidence based on mineralogical criteria. 
Terasmae (1960) then revised the stratigraphic clas 
sification and applied names to previously unnamed 
units. However, many of these names are no longer 
used, with the exception of the lowermost till layer, 
the York Till, and the till layer above the Scarborough 
beds, the Sunnybrook Till.

Much of the stratigraphy, as it is presently under 
stood, and the names of lithologic units were outlined 
by P.F. Karrow in his 1967 report on the Quaternary 
geology of the Scarborough area (Figure 2). Karrow 
summarized the stratigraphy as follows. The lower 
most till, the York Till, was considered to belong to 
the Illinoian glacial stage. The Toronto Formation was 
subdivided into the Don Formation and the Scar 
borough Formation. The warmer climate Don Forma 
tion was assigned to the Sangamonian interglacial. 
The Don beds were thought to have been deposited 
near the edge of a lake which stood some 18 m 
higher than at present. Higher lake levels were likely 
to have resulted from isostatic uplift of the basin 
outlet. The colder climate Scarborough Formation was 
assigned to the Early Wisconsinan. This formation 
was considered to represent a delta which was de 
posited in a lake that stood some 45 m higher than at 
present. This "lake" was caused by the ice damming 
the lake outlet through the St. Lawrence. The till 
sheet overlying the Scarborough Formation, the Sun 
nybrook Till, was also thought to be Early Wiscon 
sinan. Between the Sunnybrook Till and the upper 
most till, a complex series of lacustrine, fluvial, and 
glacial beds were assigned to the Middle Wiscon 
sinan. The fluvial and lacustrine beds were found to 
contain two intervening till layers. Karrow named the 
lowermost till layers, the Seminary till, which is the 
first till lying above the Sunnybrook Till. The second 
till sheet was termed the Meadowcliffe Till. The flu 
vial and lacustrine beds were considered to represent 
one unit and became known as the Thorncliffe For 
mation. The uppermost till sheet was considered to 
belong to the Late Wisconsinan. This till had been 
previously named the Leaside Till by Terasmae 
(1960), but Karrow (1967) considered that this till 
should be tentatively correlated with the Halton Till. 
This correlation was later accepted by workers in the 
field, and as a result, the Leaside Till became known 
as the Halton Till.

Karrow updated the stratigraphy in 1974 (Figure 
2). He defined a channel fill unit exposed at the 
Brickworks, located between the Scarborough Forma 
tion and Sunnybrook Till. This unit was termed the 
Pottery Road Formation and was felt to reflect a 
lowering of lake levels following deposition of the 
Scarborough beds. The most recent stratigraphic 
classification of the Toronto and surrounding area 
was outlined by Karrow in 1984 (Figure 2).

One of the interesting problems investigated dur 
ing the late 1890s and early 1900s was the length of 
time represented by the Don and Scarborough Forma 
tions, known then as the Toronto Interglacial beds. As 
the scientists of the day had no sophisticated dating 
techniques available to them, ingenious methods 
were often applied to provide estimates of the time 
required for certain beds to be deposited, or for the
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clay rhythmites, sand

clayey sand diamicton

sand, clay rhythmites
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Figure 2. A History of Pleistocene Classifications for the Toronto Region. Stars indicate units presently 
exposed at the Don Valley Brickworks.



QUA TERNARY BIBLIOGRAPHY—DON VALLEY BRICKWORKS

time at which various events occurred. Favourite 
techniques included varve counting, estimating ero 
sion rates of lake bluffs, erosion rates of buried 
channels, and estimating the maturity of organic ma 
terial such as trees which might be found in the 
sediments. Coleman's paper of 1894 suggested that 
the Toronto beds represented an interglacial interval 
when glacial ice had withdrawn quite far from the 
Toronto area. The following year W. Upham, a promi 
nent American geologist, published a paper which 
suggested that the interglacial beds were deposited 
during a minor retreat of the ice which deposited the 
bounding till layers. Upham argued that the large 
amount of sediment contained in the Scarborough 
beds and the cold climate fossils in the beds in 
dicated that the ice front was not very far from 
Toronto. Coleman disagreed with Upham and felt that 
the interglacial beds represented a time interval of at 
least 20 000 years and possibly up to 100 000 years. 
Coleman produced his time estimates by counting 
sediment layers, estimating the maturity of fossils, 
and from examining bedrock channels associated 
with the interglacial beds. Specifically, Coleman es 
timated that a river valley cut into the shale bedrock 
prior to the interglacial would have taken some 
25 000 years. Layers of clay in the interglacial beds 
were considered to represent annual deposition and, 
thus, some 4300 years were preserved in the inter 
glacial beds. The valleys cut into the top of the 
Scarborough beds were equated with modern river 
channel cutting and Coleman estimated that some 
50 000 years were needed for this. The interglacial 
period then was felt to have lasted for a considerable 
length of time, probably closer to 100 000 rather than 
20 000 years.

Coleman's estimates of interglacial time were 
also challenged by F. Wright (1914) who believed, as 
did Upham, that the interglacial interval lasted only 
for a short period of time, perhaps 1 000 years. To 
account for the short time interval and the presence 
of warmer climate fossils in the interglacial beds, 
Wright proposed an interesting hypothesis. Wright 
suggested that an ice advance from the Keewatin 
centre deposited the lowermost till. As this ice ad 
vanced, it "ploughed up* a large block of Tertiary 
sediments, perhaps some 100 square miles in size, 
and deposited it in the Toronto region over the lower 
till. The Keewatin ice then began to retreat, but al 
most simultaneously, glacial ice from the Labrador 
centre advanced into the Toronto area. This ice de 
posited the Scarborough beds and the overlying till. 
He suggested by this hypothesis that the warm cli 
mate fossils could be accounted for and the succes 
sion of interglacial beds could be deposited over a 
relatively short period of time. Coleman apparently 
had trouble accepting Wright's ideas and published a 
rebuttal in 1915. This paper apparently resolved the 
issue and Coleman's ideas on the subject were ac 
cepted.

Through the many works of Coleman, and others, 
the Brickworks sections were well studied for over 40 
years. Much of the early work concentrated on 
stratigraphy and paleontology. Recent work has fo- 
cussed primarily on microscopic fossil forms such as 
pollen, diatoms, and insects. Also, some sedimen- 
tological studies have recently been conducted.

Duthie and Mannada Rani (1967) analyzed the 
Don Formation for diatoms. Their study indicated that 
the Don beds were likely deposited in a freshwater 
estuary, with the pH of the water being 7.5 to 9.0. 
The diatoms also indicated mesotrophic to eutrophic 
water conditions. The authors suggested fluctuating 
water levels likely caused changes in the trophic 
level. Molluscs from the Don Formation were studied 
by Kalas (1975), Kerr-Lawson (1985), and Karrow and 
Kerr-Lawson (1986). These studies showed that the 
molluscs inhabited a medium-sized river system 
which drained into a lake embayment. Water was 
always present during deposition of the Don beds; 
however, shallower water conditions were indicated 
at the base and top of the formation. Also, cooler 
climatic conditions were indicated near the top of the 
succession. Additional studies on cladoceran micro- 
fossils (Mann and Karrow 1984) and plant macrofos- 
sils (Kerr-Lawson 1985; Karrow and Kerr-Lawson, 
1986), have been carried out on the Don beds.

Fossil insect studies of the Don and Scarborough 
Formations were conducted by Professors A. Morgan, 
A.V. Morgan, and others, beginning in the 1970s. 
Little work on insect fauna had been carried out 
since the studies of Scudder which were conducted 
during the late 1800s. The results of these studies 
showed, among other things, that the "extinct" spe 
cies noted by Scudder in the Scarborough beds were 
in fact extant forms which presently inhabit areas 
near the boreal forest-tundra boundary in northern 
Canada. The insect assemblage from the Scar 
borough beds indicated that a paleoclimate with a 
mean annual temperature of -9.5 to 6.50C existed in 
the Toronto region during Scarborough time. It was 
also likely that the climate deteriorated near the end 
of the Scarborough interval. The fossil insect assem 
blage from the Don beds indicated a deciduous for 
est cover existed in the region. The mean annual 
temperature was likely 4.50 to 7.50C, or very similar to 
present day Toronto.

Sedimentological studies of various Toronto 
Pleistocene deposits have only recently been under 
taken. The results of these studies have raised ques 
tions regarding previous interpretations, although they 
themselves remain to be evaluated. Sharpe and Bar 
nett (1985) provided a summary of sedimentological 
studies for Quaternary deposits of the lower Great 
Lakes, in which they indicated that the more detailed 
studies had resulted in an improved understanding of 
depositional environments and better stratigraphic 
correlation. However, the studies which included land 
form control were most useful. The authors also in 
dicated that future studies are needed to provide a 
better understanding of glacial environments.

The Sunnybrook, Seminary, and Meadowcliffe 
"tills" were studied by C.H. Eyles (1982) in order to 
produce a model of deposition. She applied lithofac 
ies coding and the analysis of sedimentary features 
to the study of the units. This study questioned the 
need for repeated advance and retreat of glacial ice 
to produce the "till" units and the lack of evidence 
for grounded ice. Eyles proposed the "till" units were 
produced by sediment raining out from the base of 
floating ice and accumulating on the floor of a 
lacustrine basin. Lithofacies analysis of the Scar 
borough Formation was conducted by Kelly and Mar-
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tini (1986) to produce a depositional model for the 
Scarborough delta complex. Kelly and Martini sug 
gested that nearby glacial ice likely influenced the 
sedimentation patterns found in the formation. Eyles 
and Clark (1986) reported hummocky cross-stratifica 
tion in the Don, Thorncliffe, and Lake Iroquois depos 
its. Eyles and Clarke considered this type of strati 
fication to have formed in shallow water under storm 
wave conditions. Paleo-water depths and paleo-wave 
conditions, present at the time of deposition, were 
estimated by the authors to be as little as 2 m during 
deposition of the Don Formation at the brickworks 
site.

There is no doubt that the Don Valley Brickworks 
have provided a wealth of geological knowledge for 
more than 100 years. It is difficult to assess what our 
knowledge of the Pleistocene of the Toronto region 
would have been, if a curious man had not picked up 
some clay in 1882 and wondered what value it might 
have.

This compilation has attempted to assemble all 
relevant geological literature concerning the Don Val 
ley Brickworks. Most of the references include a 
short synopsis of the report. In some cases, the 
original reports have been lost, or the report was 
unable to be reviewed. In such cases, only the refer 
ence is provided. However, it is probable that some 
references will have been missed. In other cases,

readers may feel that pertinent references have been 
omitted, since we have included only those papers 
which studied the Don Brickworks sections, or those 
which studied the same stratigraphic units, but in 
other locations in the Toronto area.

In the papers which have been annotated by us, 
the Don Valley Brickworks are referred to by several 
other names including: the Taylor Brothers Brickwork, 
the Don Valley Brick Company Pit, and the Don Val 
ley Brickyards. In the annotations, the name referred 
to in the original document is used.

Acknowledgments_______________
The authors wish to thank a number of people for 
their contributions to this project: the staff of the Pratt 
Library, University of Toronto, who provided access 
to the archival material of Professor A.P. Coleman, 
and produced photocopies of some of his early pa 
pers; Professor P.P. Karrow of the University of 
Waterloo, who supplied copies of rare field trip 
guides and reports; and Dr O.L White, Chief of the 
Engineering and Terrain Geology Section of the On 
tario Geological Survey, and E.V. Sado, Supervisor of 
the Quaternary Geology Subsection, who provided 
the opportunity and support for this project to be 
undertaken.



ANNOTATED BIBLIOGRAPHY
Ami, H.M.
1900: On the Geology of the Principal Cities in East 

ern Canada; Royal Society of Canada (second 
series) Proceedings and Transactions, Volume 6, 
Number 4, p. 125-173.
This report deals with the geology of large east 
ern Canadian cities including Toronto, Montreal, 
and Quebec City.
In the Toronto area, three distinct layers, or 
sheets, of till were found to overlie the glaciated 
surface of the Paleozoic (Georgian Bay) shales. 
These tills were deposited by land ice which 
moved in a southwesterly direction from Lab 
rador. Between them a series of interglacial fos- 
siliferous stratified deposits of sand and clay 
were recognized. The lower intertill deposits were 
termed the Toronto Formation.
The interglacial deposits exposed at Taylors bric 
kyard have yielded many interesting plant and 
insect remains. No marine fossil organic remains 
were found around Toronto which, to the author, 
suggests fresh water occupied the area at all 
times.

Antevs, E.
1925: Retreat of the Last Ice-Sheet in Eastern

Canada; Geological Survey of Canada Memoir,
Volume 146, p.83-94.
This report deals with problems of ice retreat, 
origin of varves, factors controlling ice recession, 
and rates of recession.
The amount of time needed for recession of the 
last ice sheet from the Great Lakes area was 
based on the number of annual layers of silt and 
clay deposited in lakes which bordered the ice 
sheet during retreat.
A comparison of ice retreat rates between North 
America and Europe was proposed. Although no 
definite connection could be verified, Antevs 
suggests a similar pattern of ice retreat occurred 
between Lake Ontario-Georgian Bay and the Dan- 
wash Was lands-South wes t Scandinavia region. 
This idea was based on the position of moraines 
and overridden varved clays.
The length of time for the existence of Lake 
Iroquois was estimated to be approximately 8 000 
years (based on methods other than varve count 
ing) and the length of time since ice retreated 
from the Georgian Bay region was estimated at 
13 000 years.

1928: The Last Glaciation; American Geographical 
Society of New York, Research Series, Volume 
17, p.241-243.
This volume attempts to reconstruct the physical 
conditions at the climax of the last glaciation in 
eastern North America. Special attention was 
paid to the peripheral zone of the glaciated are 
in this region. Especially important in Antevs vol 
ume was his work on measurement of varve 
sections. By studying varve sections it was 
hoped that yearly records, as well as long term 
fluctuations, of climate could be identified. It was 
this principle that led Antevs to try and correlate

ice recession between Europe and North Amer 
ica. At Toronto, Antevs suggests that the glacial 
sequence lying above the Scarborough beds 
might only represent 1 500 years of deposition.
Varve thickness curves were drawn for the Don 
Valley and Scarborough sections. It was noted 
that these curves did not correspond very well. 
The Don Valley varves were found to be thicker.

Baker, F.C.
1920: The Illinoian Ice Invasion and the Sangamon 

Interglacial Interval; in The Life of the Pleistocene 
or Glacial Period, Edited by F.C. Baker p.327-333, 
342.
This volume presents an account of the glacial 
and post glacial history for much of the glaciated 
regions of the United States and Canada. A large 
section of the book describes the flora and fau 
na of the known interglacial intervals. Lists of 
species were provided for many well known sec 
tions and stratigraphy of these sections was also 
described. Age speculation for many of the de 
posits was also provided.
The Toronto Formation (Don and Scarborough 
beds) is described in detail. The beds were as 
signed to the Sangamonian interval. Fossils iden 
tified from the interglacial beds provide informa 
tion on the paleoclimate.

1931: A Restudy of the Interglacial Molluscan Fauna 
of Toronto, Canada; Illinois Academy of Sciences 
Transactions, Volume 23, p.358-366.
The Toronto Interglacial beds were found to con 
tain a significant Pleistocene biota. Previously 
published faunal lists indicate that nearly all of 
the insect species were extinct as were about 
half of the mammals. The molluscan fauna was 
considered to consist of the same species found 
living in the area today.
The age of the Interglacial beds was not clearly 
known. The author suggests that they belonged 
to the Sangamonian interval. It was felt that their 
exact age could only be determined by undertak 
ing a detailed stratigraphic analysis of the region. 
By restudying the molluscan fauna and compar 
ing it to other known sites, Baker felt that a better 
determination of the age of the beds could be 
made.
The Toronto fauna was suggested to be similar to 
a post Wisconsinan age assemblage at Chicago. 
It was proposed that a molluscan migration by 
way of an interglacial Lake Maumee outlet of a 
Sangamonian or Yarmouthian Great Lake system 
may have occurred.

1906: Clay and the Clay Industry of Ontario; Ontario 
Bureau of Mines; Volume 15, Number 2, 127p.
This report provides a summary of the character, 
origin, and occurrence of clay deposits in On 
tario. The stratigraphic classification of clays in 
cludes preglacial shales, four glacial clays and a 
post-glacial lacustrine clay.
The Don Valley Pressed Brick Company was 
noted to be one of the oldest and best brick
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plants in Canada. The wide variety of clays and 
shale in this pit allowed the manufacture of many 
types of brick, including brick for, inside walls, 
stock brick, terra cotta lumber (a porous brick), 
fireproof ing brick and enamelled brick. This plant 
was the only one in Ontario producing enamelled 
brick.
The working section was stated to be 125 feet 
high, of which 75 feet was shale.

Baker, M. B.
1913: Clay Deposits Near Toronto; XII International

Geological Congress, Toronto, Field Guidebook,
Volume 6, Number B8 p.50-53.
Professor M.B. Baker led a small party of con 
gress participants to the Don Valley Brick Com 
pany to examine the clay deposits and various 
products which were being produced.

Baker, R.R.
1949: Experimentation in Heavy Mineral Separation in 

the Don and Upper Illinoian Silt Beds of the 
Toronto Pleistocene; Unpublished B.Sc. Thesis, 
University of Toronto.

Banerjee, l.
1973: Sedimentology of Pleistocene Glacial Varves in

Ontario, Canada; Geological Survey of Canada
Bulletin, Volume 226, Number A.
A number of varve sections in Ontario, including 
ones at the Don Valley Brickyard, were studied to 
obtain information on the stratigraphy, sedimen 
tary structures and processes involved in sedi 
mentation of varves. General features of varve 
sedimentation includes: (1) similarity with flysch- 
turbidites both in vertical sequence and individ 
ual sedimentary structures, (2) areal variation in 
varves could be explained by the turbidity cur 
rent mechanism, (3) turbidity currents probably 
originated on the lower foreset slope of glacial 
lake delta's, and (4) turbidity currents could be 
produced by meltwater or sediment slumps.
Varves described from the Don Valley show a 
gradual coarsening and thickening upwards. In 
addition, these varves exhibited parallel lamina 
tion, grading near the top, and deformed silt 
clasts. Some small channel cuts and fills were 
also noted. Photographs of varve sections were 
included.

Bell, R.
1861: On the Occurrence of Freshwater Shells of our

Post Tertiary Deposits; Canadian Naturalist and
Geologist, Volume 6, p.42-51.
A number of post-Tertiary aged deposits in 
Canada were found to contain freshwater shells.
In the Toronto region, one of the numerous ter 
races found to border the north shore of Lake 
Ontario, was thought to correspond with a "Lake 
Ridge" running along the south shore of the lake. 
This ridge was known to represent a higher water 
level in Lake Ontario. Also, in the Toronto region 
specimens of Melania and Unio ellipsis were 
recovered from a sandy deposit lying above the

Silurian(?) bedrock. The exact location of this 
find was not precisely stated, although, it was 
noted as being five miles from the asylum, which 
was located near the University of Toronto. The 
age of these shells was thought to correspond 
with the "Lake Ridge" on the southern shore of 
Lake Ontario.
It was also speculated that when the water level 
was high in Lake Ontario the sea stood at a high 
level near Montreal. Bell thought this idea might 
meet with many objections.

Bens ley, B. A.
1913: A Cervalces Antler from the Toronto Inter 

glacial; University of Toronto Studies, Geological 
Series, Number 8.
A part of a right antler from Cervalces borealis 
was collected by A.P. Coleman in 1909 from the 
Toronto Interglacial beds. This was a special 
find, as at the time only a few other specimens 
had ever been recovered from Pleistocene beds 
of North America. A similar specimen was pre 
viously discovered in Iowa from beds of pre 
sumed Aftonian age. The author suggests that 
the Toronto interglacial beds might also be of 
Aftonian age.

Berti, A.A.
1975: Paleobotany of Wisconsin Interstadial, Eastern

Great Lakes Region, North America; Quaternary
Research, Volume 5, p.591-619.
This study investigates the pollen and plant 
microfossils from a number of Middle Wiscon 
sinan interstadial sites in eastern North America.
At Toronto, the Middle Wisconsinan interglacial 
Thorncliffe Formation (Upper, Middle, and Lower 
parts) was studied. The lower Thorncliffe was 
found to be rich in pollen of Pinus (pine), Picea 
(spruce) and herbs largely, Cyperaceae and 
Gramineae. This assemblage suggests a forest- 
tundra environment. The middle Thorncliffe con 
tained predominantly Pinus, Picea , some Betula 
(birch), Quercus (oak), Cyperaceae and 
Gramineae species. This assemblage also sug 
gests forest-tundra conditions. The upper Thorn 
cliffe was found to contain pollen profiles similar 
to the lower and middle members.
The author states that at Toronto no changes in 
the pollen assemblages were coincident with ice 
advances. Either no vegetational and climatic 
changes occurred or regional over-representation 
masked any changes which occurred.

Bigsby, J.J.
1829: A Sketch of the Topography and Geology of

Lake Ontario; Philosophical Magazine (Second
Series), Volume 5, p. 1-15, 81-87.

Blue, A.
1891: Structural Materials; Ontario Bureau of Mines 

Annual Report, Volume 1, p. 104-105.
This report reviews the availability of structural 
and building materials in Ontario. Blue noted that 
Ontario was rich in high quality building material.

9
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A short history of the Taylor Brothers Brickyard 
was included. The Don Valley Pressed Brick 
Works was opened in 1891 by the Taylor Broth 
ers of Toronto. They first utilized the Ordovician 
shales to produce red coloured brick. The over 
lying sediments were noted to be three feet of 
tough, indurated till, twenty-five feet of sand in 
terbedded with clay and a thick section of 
Saugeen clay (Sunnybrook Drift) rising to some 
140 feet above the river level.
The brickworks was capable of pressing some 
44 000 bricks per day and eight kilns on the site 
could handle an aggregate of 1 100 000 bricks. A 
total of 55 men were employed at the site.

Brown, R.W.
1942: Supposed Extinct Maples; Science, Volume 96, 

p. 15.
In Coleman's report 'The Last Million Years", 
four interglacial tree species were recorded as 
being extinct; two maples (Acer pleistocenicum, 
A torontoniensis), a locust (Gteditschia donensis), 
and a tamarack (Larix churchbridgensis . Brown 
suggests that the two supposed extinct maples 
were in fact variants of the sycamore, Plantanus 
occidentalis, a species previously identified in 
the Don Valley. The characteristics of the leaves 
outlined by Penhallow and Coleman indicated to 
the author that sycamore rather than maple was 
being described. It was proposed that the two 
supposed extinct maples be stricken from the list 
of extinct species.

Canadian Pleistocene Flora and Fauna
1899: Report of the Committee; British Association for

the Advancement of Science, Volume 68, p.522-
529.
Numerous shafts were sunk along the Don River 
and a smaller tributary in an effort to determine 
whether the warm climate beds of the Don Valley 
underlay the colder climate beds of Scarborough, 
or whether these beds were interglacial. Near the 
tributary the following sequence was found:
Sand ............................................................. 11.5 feet
Sand with boulders ...................................... 1.0 foot
Sand with some cemented layers ........... 20.0 feet
Gravel with fragments of shell .................. 2.5 feet
Peaty blue clay with sheets of ironstone 30.5 feet 
Brown sand and clay................................... 2.5 feet
Bluwash sand and clay............................... 5.0 feet
Gravel with unios ......................................... 0.5 feet
Brown sand with shells ............................... 2.0 feet
Blue sand and clay with unios .................. 6.5 feet
Boulder clay .................................................. 1.0 foot
Hudson shale (Cambro-Silurian)............. 30.0 feet
Information from several of these sections 
showed, among other things, that the Don Valley 
beds did in fact underlie the colder climate beds, 
and both the Don Valley beds and the Scar 
borough beds were deposited between sheets of 
till.

1900a: Report of the Committee for 1899; British 
Association for the Advancement of Science, Vol 
ume 69, p.411-414.
The sinking of a number of boreholes in the 
Toronto region, one-third of a mile northeast of 
the Taylor brothers brickyard excavations, pro 
vided information on the Pleistocene stratigraphy 
and produced a number of insect fragments.
The boreholes penetrated several layers of 
sands, some gravels, clay, more sand, clay and 
finally the Hudson shale (Georgian Bay Forma 
tion). The work was a continuation of previous 
digs which were halted due to water infilling the 
boreholes.

1900b: Report of the Committee for 1900; British 
Association for the Advancement of Science, Vol 
ume 70, p. 328-339.
This report provides a summation of previous 
work by the committee. Two new geologically 
important sites were reported. The first, an inter 
glacial valley was discovered at a bend in the 
Don River, where it was found to overlie 
(Georgian Bay) shale. The second consistes of a 
series of sand deposits, in western Toronto on 
Dupont Street, which were considered to be of 
interglacial age.
The Toronto Formation was noted to consist of 
warm climate beds (Don beds), conformably 
overlain by cold climate beds (Scarborough 
beds). A complex series of Wisconsinan aged 
layers of tills and stratified sands were found to 
overlie the Toronto Formation.
Professer D.P. Penhallow provides a detailed list 
of both fauna and flora identified from the To 
ronto Formation beds of the Don Valley. Fourteen 
species of flora were found at Scarborough 
Heights in the Scarborough beds. Six were iden 
tified as trees and the remaining as mosses, 
equisetor and herbaceous or half-shrubby plants. 
The plant species were found to be boreal spe 
cies which suggested a cooler climate. In the 
Don Valley no less than 38 species were re 
moved from the Don beds. These species in 
dicated a warmer climate than present. Only Acer 
plewastocenicum was thought to be extinct and 
all others were noted to be representitives in the 
same region today.

Chamberlin, T.C.
1895: The Classification of American Glacial Depos 

its; Journal of Geology, Volume 3, p.270-277.
The classification of the glacial deposits of 
America is presented. Owing to glacial erosion 
and burial of deposits it was thought that the 
knowledge of many deposits would remain mea 
ger. Representative deposits were used to illus 
trate this glacial stratigraphy.
The earliest glacial formation in the United States 
was called the Kansan. Following the Kansan, a 
notable retreat of ice took place. The interglacial 
deposits were classed as Aftonian.
The next glacial episode was called the Iowan. 
Following the Iowan, a major ice retreat occurred.

10
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The Toronto Formation was thought to have been 
deposited at this time. Fossil evidence indicates 
that the Toronto beds belonged stratigraphically 
between the Iowan and overlying Wisconsinan 
beds. Chamberlin indicates that it was not likely 
that the beds could be assigned to any earlier 
interval.
Overlying the interglacial beds were massive and 
surficially extensive deposits which were as 
signed to the Wisconsinan Formation. Following 
deposition of the Wisconsinan Formation a com 
plex series of events occurred before the ice age 
entirely passed away. Chamberlin suggests that 
the fossiliferous Toronto Formation beds could 
be later than the Wisconsinan Formation, and 
then, they and the overlying till would represent a 
unique deposit in America.

Chapman, EJ.
1861: Some Notes on Drift Deposits of Western 

Canada and on the Ancient Extension of the 
Lake Area of that Region; Canadian Journal (New 
Series), Volume 6, Number 33, p.221-229.
This paper outlines Chapman's observations and 
interpretations of the drift covering the area from 
Kingston, westward to the Saugeen River on Lake 
Huron. The drift sequence was found to consist 
of lower laminated, blue or grey clays, sands and 
gravels containing clay layers and an upper layer 
of boulders. The upper boulder layer was felt to 
have been deposited by melting or stranded ice 
bergs. The author noted that Dr Benjamin Work 
man of Toronto had found fossil specimens of 
Melania and Unio Ellipsis in the banks of the Don 
River some 30 feet above lake level. The fossils 
were felt to have come from the sandy layers of 
the drift sequence.

Chapman, L.J., and Putnam, D.F. 
1951: The Physiography of Southern Ontario, 1st Edi 

tion; University of Toronto Press, Toronto, 284p.
This book provides the first comprehensive de 
scription of the surface geology, geomorphology 
and soils of Southern Ontario. The major themes 
featured were, the role of the underlying bedrock 
structure in controlling major surface features, 
the description of landforms composed of uncon 
solidated sediments and the nature of soils 
found in the region.
Much of the pre-Wisconsinan glacial information 
was obtained from exposures in the Don Valley 
Brickyard. Information for most of the Southern 
Ontario region was obtained by air photo exami 
nation and ground truthing much of the area.

1966: The Physiography of Southern Ontario, 2nd 
Edition; University of Toronto Press, Toronto, 
396p.
The second edition of The Physiography of 
Southern Ontario provides an update of the very 
popular first edition. Updated interpretations of 
several glacial stages, information on till com 
position and other sediments are included. Re 
gional updates are provided for many areas.

1984: The Physiography of Southern Ontario, 3rd Edi 
tion; Ontario Geological Survey Special Volume, 
Volume 2, 270p. Accompanied by Map P.2715 
(coloured), scale 1:600 000.
The third edition of Physiography of Southern 
Ontario provides, for the first time, a physiog 
raphic study of all of Southern Ontario including 
the Georgian Bay-Ottawa Valley region. Initially, 
the earlier publications were intended mainly as 
a guide for soil mapping. However, over the 
years other disciplines including engineering, 
hydrogeology, and hydrology utilized the book as 
a starting reference for such diverse projects as 
pipeline location, aggregate resources, landfill 
siting, and pollutant seepage. The third edition 
provides updated statistics and three additional 
physiographic regions which are: the Georgian 
Bay fringe, the Algonquin highlands, and the 
Highway 11 strip.

Charlesworth, J.K.
1957: The Quaternary Era; Edward Arnold Limited, 

London, p.917-18, 972-77.
The author summarizes the Quaternary era for 
much of the world through a number of topics. 
Topics such as ice flow, the number and length 
of glacial and interglacial intervals, and sea and 
land levels are discussed.
The Toronto Formation (Don and Scarborough 
beds) is presented as a classic example of inter 
glacial deposits in North America.

Churcher, C.S., and Karrow, P.F.
1977: Late Pleistocene Muskox (Ovibos) from the 

Early Wisconsin at Scarborough Bluffs, Ontario, 
Canada; Canadian Journal of Earth Sciences, 
Volume 14, p.326-331.
A single right leg bone (fused metacarpals III and 
IV) of Ovibos moshatus was found and identified 
from the probable stream deposits of the Pottery 
Road Formation at Scarborough Bluffs. These 
sediments were correlated with the St. Pierre In 
terstadial of the St. Lawrence Valley.
Pollen studies were performed on the fossil and 
compared to similar pollen studies which were 
conducted on the Pottery Road Formation at the 
Don Valley Brickyards.
The Pottery Road Formation yields fresh water 
molluscs and bones of bisons, bear, and moose- 
elk. This fossil assemblage suggests a northern 
boreal forest and grassland condition, consistent 
with the high latitude habitats of recent North 
American muskox.
The muskox fossil was found in sediments simi 
lar to deposits in New York and Montana, that 
were deposited as the ice sheet advanced.

Clarke, A.H., Jr.
1966: Interglacial Hendersonia occulta in Canada; 

Nautilus, Volume 79, p. 137-138.
A Pleistocene mollusc, Hendersonia occulta, was 
discovered in the channel deposits of the Pottery 
Road Formation exposed in the Don Valley Brick
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yard. Discovery of this specimen allowed a con 
siderable extension in habitat beyond the closest 
known recent or Pleistocene locality. The nearest 
Pleistocene site was located in Alleghany Coun 
ty, Pennsylvania. This specimen represents the 
first Quaternary record of a terrestrial ar- 
chaeogastropod found in Canada.

Coleman, A.P.
1894: Interglacial Fossils From the (Don Valley; Ameri 

can Geologist, Volume 13, p.85-95.
Since the mid 1800s numerous fossil species 
from probable interglacial deposits were record 
ed in the Toronto area. A most interesting expo 
sure was opened in the Don River Valley one 
mile north of Gerrard street by the Taylor Broth 
ers Brickworks.
Fossils collected from the site included 
Pleurocera sp., Valvata sp., Sphaerium sp. and 
many species of Unio. Wood specimens collect 
ed from above the lowest till included Fraxinus 
quadrangulata, Quercus obtusiloba and Taxus 
baccata.
A section description and depositional interpreta 
tion is provided by the author. Glacial ice spread 
a layer of till on a slope toward the hollow of 
Lake Ontario and then withdrew. A lake formed 
which stood 40 to 50 feet above present and was 
likely ice dammed at this stage. Fauna from the 
Mississippi river watershed were appparently 
able to invade the Ontario basin although it was 
not known by which means. The climate in the 
region was similar to present or even milder. 
After deposition of the fossiliferous beds the lake 
rose to at least 140 feet above present level 
through damming of the eastern outlet by return 
ing glacial ice. Further ice advance covered the 
stratified clays and sand. When the ice of this 
epoch retreated, the lake level fell and formed 
Spencer's Lake Iroquois, 140 feet above the pre 
sent level of Lake Ontario.

1895: Glacial and Interglacial Deposits Near Toronto 
(Ontario); Journal of Geology, Volume 3, 
p.622-645.
The interglacial beds exposed at the Taylor 
Brothers Brickworks were previously described 
by Coleman, as were the deposits at Scar 
borough Heights. Aside from these works little 
else was known about the drift in the Toronto 
Region.
This report reviews the nature of glacial deposits 
at Scarborough Heights, Taylor Brothers Brick 
works, the Convict Cutting (located about one 
mile north of the brickyard), and other minor cuts 
along the Don River.
The correlation of beds between Scarborough 
and Taylors brickyard was discussed. The author 
was uncertain whether the Scarborough beds un 
derlay or rested upon the Don beds. It was hoped 
that future excavations would solve this problem.
The status of the interglacial beds was also dis 
cussed. Up ham previously stated that the Toronto 
beds represented deposition during a minor re 

treat of the ice sheet. The author on the other 
hand suggested a major ice retreat occurred and 
a long interval of time was needed to deposit the 
beds.

1897: Glacial and Interglacial Deposits at Toronto; 
Geological Magazine, Volume 4, p.515-516.
This report outlined the stratigraphy of the brick 
yards section as it was understood. An attempt 
was made to correlate lithologic units between 
the Scarborough bluffs and the brickyard. Col 
eman described three till layers and intervening 
interglacial deposits. The Scarborough Formation 
clays were noted to rest upon the warmer climate 
Don beds. The sequence of Don and Scar 
borough beds had been uncertain. The main in 
terglacial deposit (Scarborough and Don beds) 
was correlated with the interval between the 
Iowan and Wisconsinan glacial advances.

1898: Glacial and Interglacial Deposits at Toronto; 
British Association for the Advancement of Sci 
ence, Volume 67, p.650, 651.
Coleman provides an outline of the Pleistocene 
history and stratigraphy for the Toronto area. 
Three or more till sheets and a varying number 
of intertill beds were recognized.
The most important section stated Coleman, was 
at Taylors brickyard in the Don Valley. The au 
thor provides the following section description 
from the brickpit. The lowest till was found to 
overlay Cambro-Silurian (Ordovician) shale of 
Hudson River age. Upon the till rested 18 feet of 
sand and clay which contained shells, leaves 
and pieces of wood. The fossils indicated a 
warmer climate. Above this were stratified sands 
and clays containing insect and plant remains 
along with a caribou horn. The fossils indicated a 
colder climate.
A middle till, on top of these beds, was deeply 
eroded. Another fossil bearing bed occurred 
above the middle till and was capped by a third 
till. The retreat of the last ice sheet was followed 
by the Iroquois episode which left a well marked 
beach.
Coleman indicated the main interglacial period 
probably corresponded to the interval between 
the Iowan and Wisconsinan glacial advances.

1899: Lake Iroquois and Its Predecessors at Toronto; 
Geological Society of America Bulletin, Volume 
10, p. 165-176.
This paper focusses on the problem of marine 
invasion in the Toronto region during Lake Iro 
quois time and on the record of former high level 
lakes.
The finding of numerous shell fragments and 
other fossils, including caribou and wapiti horns 
and a mammoth's tooth, in the Iroquois beach 
deposits, spoke of fresh water deposits and 
failed to indicate invasion by the sea during 
glacial or post glacial times in the Great Lakes 
region.
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Coleman outlines evidence for other, earlier high 
level lakes in the Ontario basin. The records of 
former water levels in the Ontario basin began 
with the Toronto Formation. The formation started 
with the warm climate Don stage which was 
deposited during the middle of a mild period. At 
that time lake water was more extensive and 
reached 50 or 60 feet above present levels. 
These beds were followed directly, it was 
thought, by the Scarborough stages, cold, tem 
perate climate beds. During these stages it was 
probable that a large river drained the upper 
lakes from Georgian Bay to north of Toronto and 
formed a delta at Scarborough Heights. Water 
levels were 145 feet above present at that time.
A series of bodies of water including, Lake Iro 
quois, formed in the basin during the retreat of 
the ice.

1901: Glacial and Interglacial Beds Near Toronto; 
Journal of Geology, Volume 9, p.285-310.
This paper deals in detail with the sequence of 
Pleistocene deposits preserved in the Toronto 
area.
Following the retreat of the Iowan ice sheet, ice 
dammed lakes formed. When these lakes 
drained some erosion took place with water lev 
els failing to lower than present. The Don beds of 
the Toronto Formation were then laid down dur 
ing the warm climate portion of the interglacial. 
Warm climate trees and Mississippi Valley Unios 
were found in these beds. On top of the warm 
climate beds were deposited the cold climate 
Scarboro' peaty clays of the Toronto Formation. 
In these deltaic deposits, trees, mosses and 70 
extinct beetle faunas were identified. Sands de 
posited on top of the clays, completed the delta 
formation. Drainage and erosion of deep valleys 
in the delta deposits then followed.
The advance of the Wisconsinan ice sheet 
dammed the St. Lawrence and raised water level 
well above present day. A series of glacial and 
interglacial beds were deposited. The final retreat 
of this ice sheet formed Lakes Warren and Iro 
quois.

1902a: The Duration of the Toronto Interglacial Pe 
riod; American Geologist, Volume 29, p.71-79.
Coleman discussed the Toronto interglacial beds 
and the amount of time required for the pro 
cesses which took place between the bounding 
ice advances. Deposition of the beds was con 
sidered to require a minimum of 1 300 years and 
2 500 years were thought to be needed for de 
velopment of the valleys which incised the top of 
the beds. Coleman stated that it was likely that 
the time interval was actually more than double 
the minimum estimates. During the interglacial 
time the author proposed that the ice sheet had 
disappeared almost completely in Canada. Mr. 
Warren Upham, on the other hand, suggested 
that the ice sheet never withdrew very far from 
Toronto.

1902b: The Relation of Changes of Level to Inter 
glacial Periods; Geological Magazine, Volume 9, 
p.59-62.
This paper outlines Coleman's views on the 
causes of the Toronto interglacial period and the 
related shifts in lake levels. The author noted 
that prior to deposition of the Don beds the water 
level was likely similar to present. The water 
level rose to 60 feet above Lake Ontario after the 
Don beds and then to 152 feet or more during 
deposition of the Scarborough beds. Water level 
subsequently fell to a point much below lake 
level. Coleman proposes that the best explana 
tion for fluctuating water levels was epeirogenic 
uplift toward the northeast. He pointed out that as 
the ice sheet melted the basin outlet would rise 
causing water to pond back to a height of more 
than 150 feet above present level. At the maxi 
mum height of uplift, Labrador was felt to stand 
3 000 feet higher than today. Coleman suggests 
that once Labrador had risen to such a high level 
snow might have started to accumulate in the 
highland areas. Substantial buildup of snow 
could possibly have triggered a subsequent gla 
cial period.

1904: Glacial Lakes and Pleistocene Changes in the 
St. Lawrence Valley; 8th International Geographic 
Congress, p. 480-486.
A succession of great lakes followed the front of 
the retreating Wisconsinan ice sheet. The beach 
lines of these lakes were found to rise toward 
the northeast, which indicated differential uplift 
of the continent in that direction.
A few geologists believed that the bodies of 
water which formed the raised beaches were 
arms of the sea and each shore line was formed 
at sea level.
The area was invaded by ice more than once 
and long continued interglacial periods separated 
the glacial episodes. The best recorded inter 
glacial period in America was the Toronto Forma 
tion, which included the Don and Scarborough 
beds. These deposits were formed by the Lau 
rentian River which drained the valleys of the 
upper Great Lakes. The exact chronological posi 
tion of the Toronto interglacial was uncertain but 
was thought to occupy the interval between the 
Iowan and the Wisconsinan ice sheets, although 
some people placed it just after the Illinoian ice 
age.
The Toronto deposits began with stratified sand 
and gravel containing wood and Unios at a point 
40 feet below lake level. This indicated that the 
water level in the basin was lower than at pre 
sent. Upwarping of the basin outlet caused water 
level to rise until it was 60 feet above present. A 
large delta up to 20 miles wide was deposited. 
The fossil record from the Scarborough beds 
indicated a much cooler climate.
The water in the basin then drained, probably as 
a result of ice accumulation in Labrador, which 
caused a downwarping of the basin outlet. An ice 
advance deposited till over the delta surface. 
Above the boulder clay, stratified clay and sand
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were deposited, which indicated ice recession 
and formation of a glacial lake.
Above this section three other sheets of till, sep 
arated by stratified sand and clay, indicated 
three advances and retreats of glacial ice had 
occurred. One of the stratified sand beds was 
extensive and extended 50 miles northeast to 
Coburg. A lake comparable to Lake Iroquois must 
have existed. The interglacial period contained 
episodes like those which took place since the 
retreat of the last Wisconsinan ice sheet.

1906: Interglacial Periods in Canada; X International 
Geological Congress, Compte Rendu, Mexico, 
p.5-26.
The author described interglacial deposits from 
across Canada. Extensive interglacial beds of at 
least three ages were thought to occur in 
Canada. The oldest occurred in British Columbia 
and Alberta with two later ones found between 
the Illinoian and Iowan, and the Iowan and 
Wisconsinan in southern and northern Ontario. 
The best known interglacial occurred at Toronto. 
This interglacial (Don and Scarborough Forma 
tions) was thought to have lasted some 20 000 to 
100 000 years, based on the fossil record and on 
the amount of sediment deposited. Interglacial 
beds thought to be of similar age were located 
on Lake Erie to the southwest and in Hudson Bay 
lowlands lignite deposits.
The author thought that during at least one inter 
glacial, eastern North America was free of glacial 
ice. The complete series of ice ages and inter 
glacial periods was thought to have lasted sev 
eral hundred thousand years.
Past workers used alpine glaciers as models for 
the conditions of continental ice sheets. Coleman 
suggested abandoning this concept as alpine 
glaciers responded much differently to climatic 
influences.

1909: Classification and Nomenclature of Ontario 
Drift; Ontario Bureau of Mines, Volume 18, Num 
ber 1, p.294-297.
The drift deposits of Ontario were found to be 
difficult to correlate and classify. The first se 
rious classification, put forth by the Geological 
Survey of Canada, consisted of from oldest to 
youngest: a lowermost boulder clay, Erie clay, 
Saugeen fresh water sand and clay, Artemesia 
gravel, Algoma sand and finally modern alluvium. 
This classification proved to be incomplete and 
inaccurate. Work at the Scarborough bluffs by 
the author provided the following classification 
for the Toronto region and Western Ontario.
Lacustrine - Nippissing
recent deposits - Algonquin, Iroquois, Warren - 
gravels
Glacial - Wisconsinan Moraines, Wisconsinan Till 
Interglacial - Clarke Interglacial sands and clay 
Glacial - Iowan Till
Interglacial - Toronto Formation (Scarborough and 
Don beds)

Glacial - Illinoian Till

1910: Changes in Climate in Southern and Western 
Ontario since the Maximum of the Last Glaci 
ation; XI International Geological Congress, 
Stockholm, Sweden, p.385-387.
Climatic change in southern Ontario during the 
Pleistocene epoch was indicated by the alterna 
tion of glacial and interglacial deposits at To 
ronto. The Toronto Formation (Don and Scar 
borough Formations) contained a lower forest 
growth which indicated temperatures somewhat 
warmer than at present, followed by a climate 
somewhat cooler than now. These beds were 
followed by glacial conditions.
The evidence for climatic variations since the 
maximum of the last ice age, that of the Wiscon 
sinan ice sheet, was much harder to interpret. 
However, it was stated that there was a general 
rise in temperature from Arctic conditions during 
the maximum glaciation to a cold temperate 
stage during the existence of Lakes Nippissing 
and Algonquin. During the existence of the Nip 
pissing Great Lakes and marine invasion 
(Champlain Sea) the climate was similar to pre 
sent day. A warmer climate than present prob 
ably existed during the early history of Lake 
Ontario.

1913a: Glacial Phenomena of Toronto and Vicinity; 
Ontario Bureau of Mines, Volume 22, Number 1, 
p.238-255.
The Toronto region was divided into two physiog 
raphic parts, a terrace, formed by Lake Ontario, 
sloping gently upward from Lake Ontario and a 
higher upland, formed of rolling hills. The region 
was incised by the river valleys of the Don and 
Number Rivers. Excellent exposures of Pleisto 
cene deposits were revealed.
The surface of the bedrock beneath the city had 
a high relief before the first Pleistocene ice sheet 
moved across the area. A large wide valley some 
200 feet deep was carved by a river which 
flowed south from the Georgian Bay region. Im 
mediately overlying the shale a sheet of till was 
identified. In some places, four younger till 
sheets each separated by intertill beds of strati 
fied gravel sand and clay were noted.
The earliest and most important interglacial in 
cluded 185 feet of delta deposits (Don and Scar 
borough beds). Later ones were usually 30 to 40 
feet thick and probably represented short reces 
sion of ice.
The lowest interglacial deposits, the Don beds, 
produced thirty-two tree species, forty-one spe 
cies of shellfish plus undetermined beetles and 
cypids. Identified mammal bones, included bear, 
bison, deer similar to Virninias red deer, and a 
deer related to caribou.

1913b: Geology of the Toronto Region; in The Natural 
History of the Toronto Region, Ontario, Canada, 
Edited by J.H. Paull p.51-81.
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Within a radius of one hundred miles from To 
ronto geological formations from the Archaean to 
the Pleistocene could be studied. The immediate 
Toronto area included some of the most impor 
tant Pleistocene sections in North America. A 
record of the last geological periods, including 
action by ice sheets, was preserved.
The region was noted to have low relief. Al 
though the variatons in elevation were small the 
surface features were found to include lacustrine 
plains, rolling uplands and an escarpment.
Vast intervals of time existed between the Ar 
chaean and Paleozoic and the end of the Plio 
cene. It was probable that during both intervals 
the region was a land surface undergoing de 
nudation. Lakes covered the region in recent 
times due to Pleistocene shiftings of level or to 
the damming of valleys by ice masses.

1913c: Don Valley and Scarboro' Heights; XII Interna 
tional Geological Congress, Toronto, Field Guide 
Book, Volume 6, Number B2 p.5-34.
The interglacial beds at Toronto were noted to be 
best exposed at the Don Valley Brickworks and 
Scarborough Heights. This excursion to the Don 
Valley Brickyard and Scarborough Heights was 
attended by 65 people. The participants were 
shown the relationship of the interglacial beds 
with the boulder clays (tills) above and below. 
Shells and wood fragments were collected from 
the Don beds.
High water level in Lake Ontario prevented par 
ticipants from walking along the base of the 
bluffs, consequently only the distinct Dutch 
Church section was observed from the crest of 
the bluffs.

1914a: Length and Character of the Earliest Inter 
glacial Beds: Abstract and Discussion; Geological 
Society of America Bulletin, Volume 25, Number 
1.P.71.
The earliest interglacial beds at Toronto were 
thought to correspond in age to deposits in New 
York and on both sides of Lake Erie. They were 
also thought to correspond with lignite deposits 
in the Hudson Bay Lowlands some 400 miles 
north of Toronto. The author stated, based on 
fossil evidence, that the interglacial beds prob 
ably belonged to the Aftonian interglacial. It was 
also noted that most of the mammals of the 
Toronto Formation were thought to be extinct as 
were the trees and 70 of the 72 identified beetle 
species.
Interglacial deposits at Toronto were found to be 
underlain by river valleys that were carved be 
fore deposition of the beds. Following deposition 
the beds were deeply incised by stream chan 
nels. The author indicated that the time span for 
carving of the valleys plus deposition of the 
interglacial beds was some 75 000 to 100 000 
years.

1914b: An Estimate of Postglacial and Interglacial 
Time in North America; XII International Geologi 
cal Congress, Toronto, Canada p.435-449.

Various attempts were made to estimate the 
length of time since the retreat of the last ice 
sheet. In Europe DeGeer used terminal moraines 
and marine clays to produce an estimate of 
12 000 years. Many North American workers 
used the recession of Niagara Falls to produce 
estimates of 7 000 to 40 000 years.
Coleman used erosion rates of the Scarborough 
Bluffs and the value of sediment deposited on 
the Toronto Harbour bar to produce estimates of 
time since retreat. Coleman derived estimates of 
8 000 years to build the Toronto Harbour bar and 
nearly 9 000 years to erode the Scarborough 
Bluffs to their present position. Adding in a simi 
lar time span for the existence of Lake Iroquois 
gave an estimate of 24 000 to 27 000 years for 
post-glacial time.
Coleman also estimated the time span for the 
Toronto interglacial by using estimates of the 
time needed to cut channels in the bedrock 
(8 000 years), fossil trees in the Don beds and 
the length of time needed for maturity (1 000 
years), and counting layers in the Scarborough 
beds (3 300 years). After deposition of the Scar 
borough beds the cutting of three channels into 
the strata, as a result of falling lake levels, was 
thought to have taken 50 000 years. All things 
considered the Toronto Interglacial probably last 
ed 100 000 years or more.

1915: Length and Character of the Earliest Inter 
glacial Period; Geological Society Of America 
Bulletin, Volume 26, p.243-254.
The Toronto Formation contained two divisions: a 
lower one, known as the Don stage, and an 
upper one, the Scarboro stage. There was no 
apparent unconformity between the two.
The lowermost till (York Till) was deposited by an 
ice sheet which advanced southwest or west 
from the Labrador centre. At one point along the 
Don River both the till and shale beneath were 
cut away by a small interglacial river. In this 
valley, shingle gravel was deposited along with 
fossils indicative of a warmer climate. The total 
thickness of beds in this section was 40 to 45 
feet.
At the Don Valley Brickyard, tree trunks up to 15 
feet long and still retaining branches were found 
flattened into the surface of the boulder clay.
The Don beds were deposited in a lake whose 
level stood 50 to 60 feet above present. Lake 
level was thought to have risen as a result of 
uplifting of the Lake Ontario outlet.
The Scarborough beds were found to contain 
little lime and thus were derived from highly 
weathered material that originated from north of 
Toronto. The fossils derived from the Scarboro 
beds included 72 species of beetles of which 
only two were thought to be still living. The 
beetles were thought to have come from a more 
northerly climate possibly like that of the north 
ern part of the Gulf of St. Lawrence or southern 
Labrador.
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Professor G.F. Wright did not agree with an inter 
glacial origin for the Toronto Formation. Wright 
suggested that the warm climate Don beds con 
sisted of Tertiary materials. Deposition of the Don 
beds occurred when readvancing ice "ploughed 
up* the Tertiary sediments and deposited them 
without much disturbance in their present posi 
tion. Coleman suggested that similar interglacial 
beds were found in the river valleys of the 
James Bay slope. He argued that if the James 
Bay interglacial was equivalent to the Toronto 
interglacial, an ice sheet could not have existed 
at that time as no ice sheet exists today. The 
length of time for the interglacial must have been 
75 000 and 100 000 years.

1922: Glacial and Postglacial Lakes in Ontario; Uni 
versity of Toronto Studies, Biological Series, Vol 
ume 21.
In collaboration with the University of Toronto 
department of biology, a study of the economic 
fishery problems of Ontario was undertaken. The 
existence and distribution of fishes and other 
aquatic organisms was stated to depend upon 
the succession of events which occurred in the 
lakes in the past. Coleman provides a history of 
the Great Lakes, through preglacial and glacial 
times. References to climatic change and fossil 
assemblages were outlined for various glacial 
and post glacial lakes. One of the best known 
intervals belonged to the Toronto interglacial 
beds. From the Don beds many faunal remains 
were collected, including bones of a fish iden 
tified as a catfish.

1925: The Pleistocene Rocks of the Toronto Region 
(Ontario); British Association for the Advance 
ment of Science, Volume 92, p.379.
Most of the surface of the Toronto region was 
stated to consist of Pleistocene drift sediments. 
The stratigraphy of the region was outlined and 
included a till resting on Ordovician shale, a 
series of interglacial beds 185 feet thick, four 
additional sheets of till with interstratified clay 
and sand followed by deposits of Lake Iroquois.
The author indicated that the interglacial Toronto 
Formation had produced nearly 200 species of 
plants and animals, including trees indicating a 
warmer climate.
Good exposures of the interglacial beds were 
found at Scarborough Heights and in the Don 
Valley. The Toronto Formation was the most ex 
tensive and important interglacial deposit in 
America according to Coleman.

1926: Ice Ages, Recent and Ancient; MacMillan Press, 
New York, p.23-28,235.
This volume outlines the distribution of the Pleis 
tocene glaciers and intervening interglacial 
periods. The relatively well known Pleistocene 
glaciations were compared to the work of modern 
glaciers so that a comparison could be made 
regarding modes of work and glacial deposits. By 
studying modern glaciers and Pleistocene glacial

deposits an examination of older glaciations was 
presented.
The Toronto Interglacial (Don and Scarborough 
beds) was presented as a classic example of an 
interglacial deposit.

1929: Long Range Correlation of Varves; Journal of 
Geology, Volume 37, Number 8, p.783-789.
De Geer worked out an accurate chronology for 
the retreat of ice in Sweden by studying varves 
in northern Europe. He then came to North Amer 
ica seeking to correlate varves on this side of 
the Atlantic with those of Europe. He reasoned 
that the recession of the ice sheet in North Amer 
ica might be expected to follow a similar course 
to that in Europe.
A series of 400 varves (Bloor member) at Toronto 
was found to correspond with the varves of Swe 
den to an extent of some eighty percent. De Geer 
deduced from his North American study that Ni 
agara Falls began some 9 500 years ago.
The major problem with De Geer's trans-Atlantic 
correlation was that the Toronto varves were of a 
much older age than those in Sweden. Coleman 
pointed out that great caution was needed in 
correlating varves from widely distant points.

1932: The Pleistocene of the Toronto Region; Ontario 
Department of Mines, Volume 41, Number 7.
This report summarizes more than forty years of 
work conducted by the author on the Pleistocene 
deposits of Toronto. Descriptions of many ex 
cavations and sections, including the Don Valley 
Brickyard, Scarborough Bluffs and Sun Valley 
Brickyard provided detailed accounts of stratig 
raphy and of the fossil record. The stratigraphy 
was classified as follows:
most recent till - Wisconsinan
interglacial sand - Sangamonian
middle complex of tills and varves - Illinoian
interglacial Toronto beds (Scarborough, Don) - 
Yarmouthian
lowest till - Kansan or Nebraskan (or Jerseyan?)
As well, descriptions of Lake Iroquois deposits 
are provided. Finally the author provides an ac 
count of the climatic regimes present for the 
various deposits and an estimation of the time 
frame needed to form the succession. A map of 
the Toronto Pleistocene geology was included.

1936: Lake Iroquois; Ontario Department of Mines, 
Volume 45, Number 7, p. 1-36.
This report deals with the Pleistocene formations, 
in particular the Iroquois Beach deposits, of the 
Toronto Region. The beach was traced from Ni 
agara to the Hastings-Rice Lake area and into 
New York State.
At Toronto, the Iroquois shore was cut by the 
Humber and the Don Rivers whose valleys were 
flooded and blocked off by storm built westward 
bars. The Don Bar was compared to the present 
day Toronto Island, as both were felt to be about 
the same size and shape. Evidence in the Don
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Valley brickyard indicated that early Lake Iro 
quois stood 70 feet below its later stages. Lev 
eled on the Number bar and east of Scar 
borough, the beach was found to rise 2 feet per 
mile in distance. Lake Iroquois started about 
25000 years ago and lasted until 16000 years 
ago. Lake Ontario formed eight or nine thousand 
years ago. Many of the Iroquois deposits were 
tapped for their clay deposits to produce bricks.

1941: The Last Million Years; University of Toronto 
Press, Toronto, 216p.
The glacial history of the Great Lakes (Erie and 
Ontario) is outlined. Often only the latest Wiscon 
sinan tills were preserved. Evidence of earlier 
tills was sometimes found in ravines.
Along the shores of Lake Ontario, from Hamilton 
to Toronto, two tills with varves, or beds of sand, 
between them were found. At Toronto the drift 
thickened with three till sheets separated by 
stratified clay and sand. All three of the tills 
came from a glacial centre in Labrador rather 
than a Keewatin ice centre.
Between the lower two sheets of till, interglacial 
beds of the Toronto Formation were found. The 
lower part of this formation was deposited under 
conditions warmer than present. A lake 60 feet 
deeper than Lake Ontario existed at that time into 
which emptied a river flowing from the north.
There was no visible break between the Don 
stage and the stratified clays of the overlying 
Scarborough beds. The author suggested that the 
Scarborough beds represented a delta some 
twenty-five miles wide. The lake level rose some 
90 feet above the level present during the Don 
stage. The rise in level was attributed to uplifting 
of the outlet.
Following deposition of the Scarborough beds, 
the lake level dropped some 165 feet likely due 
to lowering of the outlet. Valleys were cut into the 
interglacial beds and later filled with sand, grav 
el, and clay. Fossils from these beds were mainly 
warm climate forms similar to those from the Don 
beds.
The Toronto interglacial period began with a 
warm climate, followed by a cooler stage 
(Scarborough), and ended with a warm climate. 
This sequence seemed to be in reverse to what 
would be expected in an interglacial. Alternative 
ly the sequence may have represented two inter- 
glacials with a cool period between them which 
corresponded to a glacial period in which the ice 
sheet did not reach the area. The ice advance 
which deposited the second till disturbed the 
underlying interglacial beds at Toronto very little. 
The ice halted in the Ontario basin near Toronto 
for some 1 500 years, advancing and retreating 
and left three beds of till separated by two series 
of varves. The ice which brought this till must 
have been thin to have been halted by the Scar 
borough delta barrier for so long.
The third till sheet was comparatively soft and 
sandy. It formed the gently rolling surface north 
of the Iroquois beach.

Crawford, A.M., Lau, K.C., and Horvath, R.G.
1978: Sunnybrook Till-Field and Laboratory Investiga 

tion; Department of Geology, University of To 
ronto, 24p.

Grossman, E.J., and Harington, C.R.
1970: Pleistocene Pike, Esox lucius and Esox sp. From 

the Yukon Territory and Ontario; Canadian Jour 
nal of Earth Sciences, Volume 7, p. 1130-1138 
Pleistocene.
Two Esox specimens were found along the Old 
Crow River in the Yukon, however a tooth from 
an older specimen was unearthed in 1968 in the 
Don Valley Brickyards. It was found in the Don 
Formation (Sangamonian in age), 35 cm above 
the Illinoian York Till. The Yukon specimens were 
of probable Wisconsinan age.
The temperature during deposition of the Don 
Formation was estimated to have been 5CF warm 
er than present. Radiocarbon dating of a piece of 
wood found in the same formation dated to 
46 000 years ago. This date coincided with the 
last interglacial.
The presence of E. lucius was suggested to in 
dicate a warm water well colonized, lacustrine 
habitat. There was no significant difference be 
tween the fossil tooth and recent pike teeth. The 
tooth size indicated an individual of approximate 
ly 24 pounds.

Dawson, Sir W., and Penhallow, D.P. 
1890: On the Pleistocene Flora of Canada; Geological 

Society of America Bulletin, Volume 1, p.311-334.
The Pleistocene deposits of Canada were 
thought to consist of three principal members, a 
till, stratified and sandy clays (the Leda clays 
and sands), and coarse clays and gravels termed 
the Saxicava deposits or upper boulder forma 
tion.
Fossil plants appeared in these deposits in many 
areas of Canada. Interesting deposits along Lake 
Ontario were described by G.J. Hinde in 1877. 
Later J. Townsend of Toronto found leaves, wood 
fragments and shells of Me/an/a and Cyclas in 
excavations along the Don River. The collected 
specimens were sent to the Peter Redpath Mu 
seum at McGill University in Montreal. One of the 
excavations described by Townsend became the 
Don Valley Brickworks. The lower part of this 
section (Don beds) produced fresh water shells, 
wood and a maple leaf which was identified by 
Penhallow. Other species identified from Don Riv 
er sections included Asimina trilobita, Ulmus 
racemose, and Taxus baccata.

De Geer, G.
1926: On the Solar Curve; Geografisca Annaler, Vol 

ume 8, p.253-283.
During the climatic epoch of the last ice age, the 
solar radiation was almost exclusively used to 
melt away the vast accumulation of ice. As ice 
melted, it no doubt carried sediment which would 
later be deposited. The author suggests that if 
accurate measurements of the annual amount of
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the finest materials deposited could be obtained, 
a solar curve could be constructed.
By studying varve and moraine deposits, De Geer 
postulates that much similarity in deglaciation 
existed between Sweden and North America. 
Many sections exhibiting varves were visited in 
North America, including the Don Valley Brick 
works. The varves, measured at the brickyards, 
were thought to have been deposited in a mar 
ginal ice lake which existed along an ice border 
that stretched across western Canada and into 
the eastern United States.

Department of Planning and Development, Conserva 
tion Branch, Ontario 
1950: Don Valley Conservation Report.

This report examines the historical and conserva 
tion efforts that were being carried out in the Don 
River watershed. The document examines the 
watershed from a number of perspectives, name 
ly land use, forestry, water resources, wildlife, 
recreation, and general which includes descrip 
tions of physiography and geology. It is em 
phasized that much of the knowledge of the 
Pleistocene geology for the Toronto region was 
obtained by A.P. Coleman from his studies at the 
Don Valley Brickworks.
A number of recommendations regarding the 
aforementioned topics are included. In general, 
the recommendations encouraged the preserva 
tion of greenspace, historical buildings and sites, 
and urged the construction of recreational facili 
ties.

Derry, D.R.
1933: Heavy Minerals in the Pleistocene Beds of the 

Don Valley, Toronto, Ontario; Journal of Sedimen 
tary Petrology, Volume 3, Number 3, p. 113-118.
A study of the heavy minerals from the glacial 
and interglacial deposits exposed at the Don Val 
ley Brickyard was conducted. The mineral occur 
rences were found to be very similar for both 
glacial and interglacial beds. However, when in 
dividual minerals were plotted as a percentage of 
the total heavy minerals, rather sharp distinctions 
between glacial and interglacial deposits were 
noted. Very little variation could be found be 
tween the various interglacial beds.
The majority of the heavy minerals for the whole 
succession were derived from igneous and meta 
morphic rocks of the pre-Cambrian shield. The 
materials of the interglacial beds were thought to 
be derived from the glaciers and icebergs them 
selves or from older tills. The Paleozoic sedi 
ments which underlie the region contributed little 
sediment to the interglacial beds.

Devaney, J.R., Fralick, P.W., Eyles, C.H., and Eyles, N.
1984: Pleistocene Sand-Clay Couplets of the Don 

Valley Brickyards: Varves or Discrete Event Tur- 
bidites?; Geological Association of Canada, 
Mineralogical Association of Canada, Program 
with Abstracts, Volume 9, p.57.

Rhythmically bedded sand-clay couplets are ex 
amined at the Don Valley Brickyard to provide 
information on their mode(s) of deposition. Three 
types of couplets are noted. They are described 
as follows: type 1 consisted of complex units 
having a coarse base which graded into a clay 
rich top by development of an interbedded sand- 
clay zone; type 2 were simple units with a coarse 
base either sharply or gradationally overlain by a 
clay rich unit; type 3 couplets contained abun 
dant silt and fine grained sand chips in the 
coarse lower unit.
Formation of these couplets, 'varves", was 
thought to be related to bank overspills of tur 
bidity events. These events created dilute sedi 
ment clouds which spread over interchannel ar 
eas.

Dreimanis, A.
1960: Pre-Classical Wisconsin in the Eastern Portion 

of the Great Lakes Region, North America; Inter 
national Geological Congress, Report of the 
Twenty-First Session, Norden, Part 4, p. 108-119.
Early Wisconsinan tills (pre-classical Wiscon 
sinan or post Sangamonian) of the Great Lakes 
region were found to contain different matrix con 
tent of garnet and carbonate when compared to 
classical Wisconsinan tills. This suggested that 
the principal centres of glacial outflow were fur 
ther east during the Early Wisconsinan. The au 
thor suggests that this hypothesis could also 
explain the absence of Early Wisconsinan drift in 
the western Great Lakes region.
At Toronto, the Early Wisconsinan till was under 
lain by cool climate Scarborough beds. This low 
er till contained considerably more purple garnet 
and dolomite than the overlying two main 
Wisconsinan tills. It was suggested that the Early 
Wisconsinan glacial movement traversed the 
dolomitic Paleozoics and the purple garnet 
Precambrian, north of Montreal and in the south 
eastern Adirondacks. These areas were further 
east than mineral indicators of later glaciations.

1961: Tills of Southern Ontario; in Soils in Canada, 
Royal Society of Canada Special Publications, 
Edited by R.F. Legget, Volume 3, p.80-96.
This paper examines a number of tills from 
Southern Ontario to determine 1) how the bed 
rock and non-consolidated deposits influenced 
till composition and texture, 2) how different till 
layers and ice lobes could be differentiated on 
the basis of lithology and texture, and 3) how 
application of these techniques could be used to 
reconstruct the Pleistocene of Ontario.
At Toronto, the Illinoian Till was noted to be shale 
and clay rich, reflecting the influence of the 
underlying Dundas shale bedrock. Other Wiscon 
sinan tills also showed the effects of the regional 
bedrock.
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1969: Late Pleistocene Lakes in the Ontario and the 
Erie Basins; in Proceedings of the Twelfth Con 
ference on Great Lakes Research, Edited by D.V. 
Anderson and S.S. Seddon, International Associ 
ation for Great Lakes Research, p. 170-180.
No solid information was available for the pre- 
Illinoian or for the Illinoian glacial stage, so con 
clusions could not be drawn on the proglacial 
lakes in the Ontario or Erie basins for that time.
The author stated that lake level in the Ontario 
basin rose due to isostatic uplift of the St. Law 
rence outlet during the Sangamonian. Dreimanis 
suggested, as well, that the Erie basin was host 
to a contemporary lake. Alterations of the lake 
levels caused by frequent ice movement oc 
curred in both basins during the Wisconsinan.
Several high lake-level and low lake-level 
periods were known for both basins; however, 
absolute dating, exact boundary positions and 
glacial margin positions were still uncertain.

Dreimanis, A., and Goldthwaite, R.P.
1973: Wisconsin Glaciation in the Huron, Erie and

Ontario Lobes; Geological Society of America
Memoir, Volume 136, p.71-106.
This report detailed the Wisconsinan aged glacial 
events of North America.
During the Early Wisconsinan in southern Ontario, 
ice blocked the Ontario basin and created Lake 
Scarborough within which a large delta formed. 
This deposit at Toronto was named the Scar 
borough Formation. The succeeding interglacial 
(St. Pierre interstade) was represented by deep 
erosional valleys which cut into the Scarborough 
and underlying Don Formation.
Middle Wisconsinan deposits were represented 
by the Thorncliffe Formation, the Seminary and 
the Meadowcliffe Tills found at the Scarborough 
Bluffs in Toronto.
Wentworth, Halton and Leaside tills were depos 
ited in and around Toronto during the advances 
and retreats of the Erie Ontario lobe of the Late 
Wisconsinan glacier.

Dreimanis, A., and Karrow, P.F.
1965: Southern Ontario; Guidebook for Field Con 

ference G, Great Lakes-Ohio River Valley, VII 
Inqua Congress, Nebraska Academy of Science, 
p. 90-110.
This field guide outlines the glacial history for 
those areas in Southern Ontario affected mainly 
by the Ontario-Erie glacial lobes. Various glacial 
and interglacial or interstadial deposits were ex 
amined. In the Toronto area, fieldstops were 
made at Woodbridge, Scarborough Bluffs, and 
the Don Valley Brickyard.
At the Don Brickyard, the channel fill unit (Pottery 
Road Formation) which cut through the Scar 
borough and Don beds, was noted to contain 
boulders and clay lumps at its base. It was sug 
gested that the material may have been derived 
from a till sheet which overlay the Scarborough 
beds and was subsequently eroded.

1972: Glacial History of the Great Lakes-St. Lawrence 
Region, the Classification of the Wisconsin(an) 
Stage and Its Correlatives; XXIV International 
Geological Congress (Montreal), Volume 12, 
p.5-15.
Early, Middle and Late appeared as natural sub- 
stages of the Wisconsinan Stage, based upon 
glacial advances and retreats in the Great Lakes- 
St. Lawrence region. More detailed classifications 
were thought to be possible based on proglacial 
lake levels which depended on ice sheet posi 
tions that dammed their outlets.
Radiocarbon dates, till analysis, and climatic in 
terpretation were among the gathered informa 
tion, which allowed subdivision of the substages 
into several stadials, interstadials, phases, and 
intervals. These compared well with general 
northern hemisphere glacial history. Much of the 
information on the earlier stages was collected 
from the Don Valley Brickyards and Scarborough 
Bluffs.

Dreimanis, A., and Terasmae, J.
1958: Stratigraphy of Wisconsin Glacial Deposits of 

Toronto Area, Ontario; Geological Association of 
Canada Proceedings, Volume 10, p.119-136.
This report studies the post Sangamonian depos 
its of the Toronto area through the use of 
lithologic and palynoiogic criteria. The following 
series of events for the Wisconsinan were sug 
gested. An Early Wisconsinan glaciation with re 
gional ice flow via the St. Lawrence Valley into 
the Ontario basin first occurred. A long cool inter 
stadial interval followed and was thought to cor 
relate with the Port Talbot interval in the Lake 
Erie region. Vegetation was thought to consist of 
evergreen forests. The main Wisconsinan glaci 
ation followed with the main glacial flow entering 
Lake Ontario west of the St. Lawrence Lowlands. 
The middle till was deposited at this time. The 
Ontario lobe retreated to the east during an inter 
val probably correlative with the Two Creeks. A 
proglacial lake developed in front of the glacier 
in the Ontario basin. A glacial readvance possi 
bly occurred during the Valders substage, depos 
ited the upper Wisconsinan till, and formed drum- 
lins.

Duthie, H.C., and Mannada Rani, R.G.
1967: Diatom Assemblages from Pleistocene Inter 

glacial Beds at Toronto, Ontario; Canadian Jour 
nal of Botany, Volume 45, p.2249-2261.
The interglacial Don Formation was sampled for 
diatoms at the Don Valley Brickyard. One sample 
was collected from the lower part of the Scar 
borough Formation at the same location. Over 
200 species of diatoms were identified from 34 
samples. The overall assemblage indicated depo 
sition occurred in a fresh water estuary having a 
pH of 7.5 to 9.0. Mesotrophic to eutrophic water 
conditions were suggested.
The diatom flora was temperate and not unlike 
the assemblages found in the vicinity of the 
lower Great Lakes at present. It appeared that the
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character of the estuary or river changed from 
sample to sample. Some of the samples were 
deposited in slow moving water with weedy sec 
tions while others were deposited in more rapidly 
moving waters. The authors suggest that such 
variation may have been caused by fluctuating 
water levels or by channel switching.
The sample from the Scarborough beds suggest 
ed a decreased trophic level in the lake. A 
change to a cooling climate was not recognized 
as diatoms were stated to be poor climatic in 
dicators.

Eyles, C.H.
1982: The Sedimentology of the Early and Middle 

Wisconsin Deposits at Scarborough Bluffs, On 
tario; Unpublished M.Sc. Thesis, University of To 
ronto.
The glacial model for Eastern North America at 
this time, stated that during the Wisconsin three 
fine-grained diamict units (Sunnybrook, Seminary 
and Meadowcliffe Tills) were produced through 
three separate grounded ice incursions, sepa 
rated by interstadial lakes. This succession was 
seen at Scarborough Bluffs.
New lithofacies codes indicated that these 'Tills' 
are really the result of sedimentation in enlarged 
lakes subject to high inputs of suspended sedi 
ments, with a variable clast component, rafted in 
by floating ice. Three lithofacies types were 
found: massive diamicts, resedimented facies 
and current reworked facies. The author sug 
gests that these sediments are not tills, but do 
form diamict assemblages.
The sandy lithofacies separating the diamict as 
semblages were largely of subaqueous origin 
and record numerous delta progradations over 
diamicts accumulating as stony lake bottom 
muds.
Eyles stated that major lithofacies breaks within 
the Scarborough Bluffs succession reflect gross 
changes in ice distribution in the basin rather 
than detailing movements of an ice front.

Eyles, C.H., Eyles, N., and Day, T.E.
1983: Sedimentologic and Paleomagnetic Character 

istics of Glaciolacustrine Diamict Assemblages at 
Scarborough Bluffs, Ontario, Canada; in Tills and 
Related Sediments, Edited by E.B. Evenson and 
C.H. Schluchter, and A.A. Balkema, p.23-45.
This report suggests an approach to describing 
and interpreting sequences on the basis of 
lithofacies descriptions using lithofacies codes, 
analysis of stratigraphic sequences and re 
manent magnetism. The authors stated that the 
multiple 'tills' found at the Scarborough Bluffs 
were glaciolacustrine diamicts formed by pelagic 
rain-out and ice rafting.
It was further suggested that glacial deposits 
below current lake level at the bluffs may be 
related to the Sangamon interglacial Don Forma 
tion and possible Illinoian till found in the Don 
Valley.

Eyles, N.
1984: The Don Valley Brickyard to Close; Geolog, 

Volume 13, Number 4, p.42-43.
During the summer of 1984 it was announced 
that the Don Valley Brickyards in Toronto would 
be closed. This area exposed the world famous 
"Toronto Interglacial Beds" of Sangamonian age, 
which were known to contain a record of the 
cooling trend at the end of the last interglacial.
Although the brickworks had been extensively 
studied, many of the previous reports were now 
dated, according to the author. New methods and 
developments in sedimentology, radiometric dat 
ing, palynology, and paleoecolgy could add sig 
nificant information.
Eyles proposed that through the help of the On 
tario Heritage Foundation and the hundreds of 
Canadian and worldwide geologists that have 
visited the site, the Brickyards could be pre 
served for possible further studies. As well it was 
suggested that 'A.P. Coleman Park' could be 
developed to honour the pioneering geologist of 
Canadian glacial studies.

1986: Update: The A.P. Coleman Geological Heritage 
Site at the Don Valley Brickyard; Geolog, Volume 
15, Number 2, p.38-39.
The Don Valley Brickyard was, at the time of 
writing, undergoing a battle between the owners, 
who wished to develop the site for residential 
use, and public groups who wanted to preserve 
the site for a heritage and educational centre. 
The brickworks site was stated to represent an 
important reminder of both the industrial and 
geological past of Toronto.
The importance of the site was first recognized 
by Professor A.P. Coleman in the late 1800s. His 
interest in this site and others around Toronto 
produced many noteworthy articles over a span 
of five decades. Eyles proposed that it would 
seem appropriate to name any heritage or educa 
tional centre which may be developed after Dr. 
Coleman.

Eyles, N., Clark, B.M., Kaye, B.C., Howard, K.W.F., and
Eyles, C.H.
1985: The Application of Basin Analysis Techniques 

to Glaciated Terrains, an Example from the Lake 
Ontario Basin, Canada; Geoscience Canada, Vol 
ume 12, Number 1, p.22-32.
The Don Valley Brickyard, as a part of the Lake 
Ontario Basin, provided exposures of the Illinoian 
glaciation and the Sangamonian interglacial. As 
well, the Scarborough Bluffs revealed exposures 
of the last glaciation (Wisconsinan).
The basin analyses consisted of facies descrip 
tions and analyses from available outcrop or core 
data along with basin-wide studies employing 
downhole geophysical well loggings, 
paleoecological, age and other data.
Extensive studies of the Scarborough Formation 
and overlying Sunnybrook diamict were under 
taken. The Scarborough Bluffs were said to pre 
serve the complex fill of a large lacustrine basin.
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Eyles, N., and Clark, B.M.
1986: Significance of Hummocky and Swaley Cross- 

Stratification in Late Pleistocene Lacustrine Sedi 
ments of the Ontario Basin, Canada; Geology, 
Volume H, p.679-682.
This paper provides a report on the presence of 
hummocky and swaley cross-stratification in gla 
cial, last interglacial and postglacial sands de 
posited in the Ontario basin. This type of cross- 
stratification was previously found to be gen 
erated by storm wave events.
Hummocky cross-stratification was identified in 
the Don beds, the lower Thorncliffe sands and 
postglacial Lake Iroquois deposits. Hydraulic cal 
culations provided estimates on water depth and 
wave climate under which these bedforms devel 
oped. The Don beds were deposited in water as 
shallow as 2 m with waves of 1.5m in height 
and periods of 3 seconds.
The authors indicated that hummocky cross- 
stratification was probably a common facies of 
the nearshore zone in both the modern Great 
Lakes and Late Pleistocene lakes.

Fairchild, H.L
1932a: New York Moraines; Geological Society of 

America Bulletin, Volume 43, Number 1, p. 192.
The moraines of the Erie basin and on the On 
tario plain, west of the Genesee Valley, were 
previously delineated by Leverett. This report ex 
tended the principal moraine belts and ice front 
positions eastward to the Mohawk Valley.
The moraines and accompanying drainage fea 
tures proved the existence of an important de 
glaciation with the Ontario basin water level 
reaching sea level. This deglaciation was felt to 
be correlative with the Toronto interglacial depos 
its.
The interglacial stage was felt to have occurred 
in Late Wisconsinan time and was preceded and 
followed by a first and second glacial Lake War 
ren.

1932b: New York Glacial History and Toronto Inter 
glacial Deposits; Geological Society of America 
Bulletin, Volume 43, Number 1, p. 191-192.
A sequence of glacial drainage channels across 
central New York carried not only the impounded 
waters of the central New York valleys, but also 
the waters from glacial Lake Warren. The de 
glaciation interval in Late Wisconsinan time, with 
very low water in the Ontario basin, was of con 
siderable extent in area, and in duration. This 
interval was believed to account for the inter 
glacial deposits at Toronto.
The deglaciation stage was terminated by the 
readvance of the ice which formed a second 
Lake Warren. The lowering of the second Lake 
Warren involved the sequence of lower glacial 
lakes Dana, Dawson, and Iroquois.

Flint, R.F.
1947: Glacial Geology and the Pleistocene Epoch;

Edited by R.F. Flint, John Wiley and Sons, New
York, p.285-287,525.
This book provides an outline of Pleistocene gla 
ciation in North America. Correlations of Pleis 
tocene events based on geologic evidence, rath 
er than climatic or archeologic evidence, are sug 
gested.
The Sangamonian Interglacial was best known 
from the Toronto Formation, which was exposed 
in over twelve different areas around the Toronto 
region. The best sections were in the Don Valley 
Brickyard, the Leaside Brickyard and the Scar 
borough Bluffs. The Don beds are suggested to 
represent a major deglaciation at least as exten 
sive as the one which now exists.
The exact age of the deposits was not precisely 
known, however it seems to the author that they 
were Sangamonian as they underlay Wiscon 
sinan drift. Illinoian and Sangamonian erosion 
would likely have removed any deposits dating 
back to as early as Yarmouthian time. A.P. Col 
eman, at various times, suggested the beds to be 
of Aftonian, Sangamonian and Yarmouthian age.

1957: Stratigraphy of Central North America; in Gla 
cial and Pleistocene Geology, Edited by R.F. Flint, 
p.340-341.
This book provides an overview of Pleistocene 
glacial processes and stratigraphy. A large sec 
tion of the book was devoted to Pleistocene 
stratigraphy. The Sangamonian Interglacial was 
best known from the Toronto Formation which 
consisted of the Don and Scarborough beds. The 
flora and fauna of the Don beds indicated a 
temperature higher than present, which implied 
interglacial conditions. The Scarborough beds 
were thought to conformably overlie the Don 
beds and indicated a cooler climate, possibly 
recording an oncoming glacial episode. The age 
of the Toronto Formation was found, by radiocar 
bon dating, to be older than the classical 
Wisconsinan drift.

1971: Stratigraphy of Central North America; in Gla 
cial and Quaternary Geology, Edited by R.F. Flint, 
p.553-554.
The third edition of this volume provides updated 
information on the Pleistocene history of central 
North America.
The Sangamonian aged Don Formation in the 
Don Valley Brickyards of Toronto was noted to be 
one of the more famous interglacial exposures. 
Illinoian aged York Till underlay these sediments.
Pollen records and fossil indicators from the bot 
tom beds of the Don Formation indicated tem 
peratures during their deposition were two to 
three degrees warmer than today. Beds further 
up section indicated a drop in temperature that 
led to the slow onset of a boreal forest type 
climate.
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Freeman, E. B.
1976: Toronto's Geological Past An Introduction; On 

tario Division of Mines, Miscellaneous Publica 
tion, 1p.
Geological processes played an important part in 
the location and development of the city of To 
ronto. The harbour, Toronto Islands, local topog 
raphy, and the lake bluffs all resulted from geo 
logical processes.
Glacial deposits were used to produce building 
materials such as bricks, while bedrock was uti 
lized as building stone and as raw material for 
bricks.
Freeman described a number of sites having 
geological interest, including the Don Valley Brick 
yards, and provided notes on their formation and 
economic importance.

1978: Geology of the Greater Toronto Region; Toronto 
1978, p.84-92 in Field Trips Guidebook, edited by 
A.L. Currie and W.O. Mackasey, Geological Soci 
ety of America and Geological Association of 
Canada, 361 p.
This field trip guide provides an overview of 
Toronto's geology from Precambrian to Quater 
nary. Only the Paleozoic and Quaternary deposits 
were noted to be seen in the area today.
The Pleistocene sequence was stated to be un 
usual in that two major glacial stages, Illinoian 
and Wisconsinan, were separated by a temperate 
climate Sangamonian Interglacial stage. These 
warm climate beds, the Don Formation, were 
thought to be some 130000 to 200000 years 
old. The underlying Illinoian York Till was dated 
at 275 000 years in age.
River cuts, the lake bluffs, and the Don Valley 
Brickyards exposed a series of early to Late 
Wisconsinan glacial and interstadial deposits.

Freeman, E.B., Sado, E.V., and Tovell, W.M.
1984: Physiography, Geology and Land Use, Toronto 

to Madoc; Field Trip Guide F1, NCGE-OAGEE An 
nual Meetings, Toronto, Canada.
This field trip guide outlines the geology at a 
number of sites in southern Ontario. In the To 
ronto region Quaternary stratigraphy was illus 
trated at the Don Valley Brickyard site and Scar 
borough Bluffs.

Freeman, E.B., and Tovell, W.M.
1985: Geology, Physiography, and Land Use: Toronto 

to Madoc; Edgeo Conference, National Associ 
ation of Geology Teachers, Eastern Section Meet 
ing, Ontario Association for Geographic and Envi 
ronmental Education, Spring Conference Fieldtrip 
Guidebook, Toronto, Ontario.
This field trip guide outlines the Precambrian, 
Paleozoic, and Quaternary geology of southern 
Ontario. The Pleistocene geology at a number of 
locations is illustrated. Sites visited in the Toronto 
region included the Don Valley Brickyard and 
Scarborough Bluffs.

The Don Formation silts are noted to have yield 
ed approximately 50 taxa of beetles, including 
several types of water beetles. Daphnia ephippia 
and numerous caddis fly remains indicate that 
the sediments were deposited in shallow water.

Gray, A. B.
1948: Ground-Water Resources of Scarborough Town 

ship, York County, Ontario; Geological Survey of 
Canada, Water Supply Paper (unpublished) Vol 
ume 290.

1950: Sedimentary Facies of the Don Member 
(Toronto Formation); Unpublished M.A. Thesis, 
University of Toronto.
The Don Member of the Toronto Formation was 
studied in detail with respect to lithology, 
sedimentology, and paleogeography. Exposures 
in the Don Valley Quarry and the former Sun 
Quarry provided the study sites.
The member is subdivided into three compo 
nents: deltaic sediments; a group of lacustrine 
beds; and a water-laid deposit composed of thin 
bedded, medium to coarse sands and clay-like 
material. The third component is found to be 
totally lacking in calcium carbonate.

Griffiths, J.S.
1966: The Pleistocene Geology of the East and West 

Extensions of the Toronto Transit Commission's 
Bloor-Danforth Subway; Unpublished B.A.Sc. The 
sis, University of Toronto.

Guillet, G.R.
1964: Clay and Shale in Ontario: A Review; Ontario 

Department of Mines, Preliminary Report 1964-2.
In 1962, Ontario's clay products industry had a 
value of approximately 20 million dollars. The 
clays and shales utilized in Ontario by the var 
ious operations were studied and sampled.
In the Toronto region, the oldest Pleistocene 
clays used in the manufacture of bricks were 
from the interglacial Don and Scarborough beds.
These beds, plus the Bloor Member varves, pro 
vided the raw materials at the Toronto Brick Com 
pany's Don Valley pit. The Don and Scarborough 
beds produced maroon-red brick while the Bloor 
varves produced buff-coloured brick.

1967: The Clay Products Industry of Ontario; Ontario 
Department of Mines, Industrial Minerals Report 
22, 206p.
The author describes in detail the processes by 
which brick, tile, and other clay products were 
manufactured. A discussion of the producers us 
ing the Dundas shale, the Queenston shale, the 
Hamilton shale and clay deposits in Ontario is 
included.
A detailed geological outline of the Toronto Brick 
Company's Don Valley pit, including the Dundas 
shale, the clay beds, and accompanying strata is 
provided.
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Guthrie, A.
1986: William Thomas Taylor and the Don Valley 

Pressed Brickworks; p. 135-159 in Don Valley Leg 
acy; A Pioneer History, Boston Mills Press, Erin, 
Ontario.
A chapter in this book outlines the history of the 
Don Valley Brickyards from its initial conception, 
up until the end of the Taylor brothers' owner 
ship. The author states that the quarry became 
world famous as the entire glacial sequence of 
the Toronto area was exposed by excavations.
The Don Valley had long been a spot of interest 
to find fossilized fresh water shells or trees. The 
brick pits offered not only the widest range of 
interglacial fossils but also enabled scientists to 
discover the relationships between different beds 
and allowed them to work out the Pleistocene 
history of the region.
Dr. A.P. Coleman led several excursions and 
wrote numerous papers on the drift of the Don 
Valley Brickyards.

Hammond, P., Morgan, A., and Morgan, A.V.
1979: On the Gibbulus Group of the Genus Anotylus 

(C.G. Thomson), and Fossil Occurrences of An 
otylus gibbulus (Eppelsheim) (Coleoptera, 
Staphylinidae); Systematic Entomology, Volume 
4, p.215-221.
This paper outlines recent and fossil findings of 
the staphylinid Anotylus gibbulus.
A single fossil specimen of Anotylus gibbulus 
was discovered in the Don Formation at the Don 
Valley Brickyards. This specimen was the first of 
the species to be found in North America, ex 
tending the range of the fossil staphylinid thou 
sands of miles beyond what was thought to be 
its present range in the region of the Caucasus 
Mountains. The contraction in the range of An 
otylus gibbulus over the past 120 000 years ap 
peared to be significant. The habitat of the pre 
sent day gibbulus group was pointed out to be 
largely the dung of large herbivorous animals.
The contraction in range of this species was 
speculated to be related to climatic factors or to 
changes in range of large herbivorous animals.

Hann, B.J., and Karrow, P.F.
1984: Pleistocene Paleoecology of the Don and Scar 

borough Formations, Toronto, Canada, Based on 
Cladoceran Microfossils at the Don Valley Brick 
yard; Boreas, Volume 13, p.377-391.
The deposition of the Don and Scarborough For 
mations occurred while a disjunction in envi 
ronmental conditions existed, as evidenced by 
cladoceran microfossils. The Don interval had 
warmer mean annual temperatures than did the 
Scarborough; however, climatic conditions were 
thought to be similar to present day conditions.
The deposition site was suggested to have been 
a shallow water, lentic habitat, as shown by the 
almost exclusive littoral species composition of 
the cladoceran community throughout the se 
quence.

From the proportions of the littoral to planktic 
species, the proportions of sediment- to 
vegetation-preferring chydorids and the species 
diversity and equitability, the past community 
structure, water depth, and trophic state changes 
at the site were able to be reconstructed.

Harrison, W., and Terasmae, J.
1961: Remanent Magnetism in Silts of Pleistocene 

Age from North America; Journal of Sedimentary 
Petrology, Volume 31, Number 3, p.448-452.
Sixty-four specimens of silts ranging in age from 
Kansan, through Illinoian, Sangamonian, and into 
Wisconsinan were tested for their remanent mag 
netization.
The Don Valley brickpits were sampled for 
Sangamonian-aged silts. The beds were iden 
tified as alluvial and lacustrine sands, silts, and 
gravels. Calcareous lacustrine silts were sampled 
from the Scarborough beds in the brickpits to 
study Wisconsinan aged silts.
Both the Sangamonian and Wisconsinan silts 
showed magnetic north pole positions within the 
expected secular variation of approximately north 
of the sixtieth parallel. However, it was noted that 
these magnetic fabrics might have instead have 
been imparted by ice flow stress on the deposits.

Henderson, E.P.
1951: A Statistical Analysis of the Coarse Fractions

of Some Southern Ontario Tills; Unpublished
M.Sc. Thesis, University of Toronto.
This thesis presents an analysis of clast lithology 
for a number of till sheets north of Lake Ontario. 
For the various till sheets studied, clast samples 
were taken and the lithology of the stones iden 
tified. Samples of Paleozoic and Precambrian 
bedrock from the same area were collected so 
as to allow lithological comparison between the 
tills and bedrock samples.
One of the samples studied was taken from the 
lowermost till exposed at the Don Valley brick 
works. A significant percentage of the clasts 
(SO.1%) were derived from the Upper Ordovician 
Utica Shale. The age of the lowermost till at the 
brickworks was stated to be Kansan or Nebras 
kan.

Hewitt, D. F.
1962: Urban Expansion and the Mineral Industry in 

the Toronto-Hamilton Area; Ontario Department of 
Mines, Industrial Mineral Report 8, 11 p.
This report outlines the major sites of mineral 
resources and production within the the Toronto- 
Hamilton area. Reports on sand and gravel, 
crushed stone, dolomite and limestone, brick and 
tile, sewer pipe, building stone, Portland cement, 
gypsum and lime, are included.
The Toronto Brick Company's Don Valley plant is 
referred to under brick and tile producers of York 
County.
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Hewitt, D.F., and Karrow, P.P.
1963: Sand and Gravel in Southern Ontario; Ontario

Department of Mines, Industrial Mineral Report
11, 151p.
A detailed discussion of producers, specifica 
tions, processes, and tests for sand and gravel 
deposits in Ontario can be found in this report.
Included are: a description of types of sand and 
gravel deposits, including stream and river, 
beach, and glacial deposits; an explanation of 
glacial deposits including the Illinoian stage gla 
ciation, the Sangamonian interglacial, and the 
Wisconsinan glacial stage; and a county by 
county breakdown of pits and pit location maps.

Hinde, G.J.
1877: The Glacial and Interglacial Strata of Scarboro' 

Heights, and Other Localities Near Toronto, On 
tario; Canadian Journal (new series)(defunct), 
Volume 15, Number 94, p.388-413.
In this paper, Hinde describes his observations 
on glacial and interglacial deposits exposed 
along the Scarborough bluffs.
Scarborough Heights were noted to extend for 
some 9 1/2 miles, rising from lake level up to an 
elevation of 170 to 190 feet. Underlying the cliff 
are the Hudson River (Georgian Bay Formation) 
Group's bluish flagstones and shales. The fol 
lowing succession was found to overlie the Pa 
leozoic rocks: 1) till or boulder clay; 2) inter 
glacial fossiliferous clay; 3) interglacial fossilifer- 
ous sand; 4) till or boulder clay; 5) interglacial 
laminated clay and sand; 6) till or boulder clay; 
and 7) postglacial stratified sand and gravel.
Large Laurentian erratics found on the plateaus 
of the bluffs resulted from the melting of ground 
glaciers, according to Hinde. The author indi 
cates three separate glaciations, with intervening 
milder periods preserved in the section.

Hui, H.T., Fernando, C.H., and Karrow, P.F. 
1969: Mollusca of the Toronto Interglacial; American 

Zoologist, Volume 9, p.615-616.
This study focuses on the biostratigraphic and 
paleoecology aspects of mollusc assemblages 
from the Don Formation. Approximately 60 spe 
cies of molluscs, almost all of which are fresh 
water forms, were identified. The malacological 
interpretation of the nature and changes of the 
depositional environments are compared with 
those of other sources.

Kalas, L L.
1975: Malacological Evidence of Interglacial Environ 

ments at Toronto, Ontario, Canada: A Quantitative 
Approach; Quaternary Non-Marine Paleoecology 
Conference, Program with Abstracts, Waterloo, 
Ontario.
An exposure of the Don Formation in the western 
portion of the Don Valley Brickyard was sampled 
for shelled invertebrates. A total of more than 55 
species of molluscs were recovered. The most 
diverse group were Sphaeriacean clams, Pros- 
obranchia, and Unionaceans. Paleoenvironmental

reconstruction indicated that the sediments were 
deposited by a medium sized river, larger than 
the present Don River, which drained into a near 
by lake embayment. Episodic shallowing of water 
was noted near the base and upper parts of the 
Don Formation.

Kapp, R.O.
1977: Late Pleistocene and Post Glacial Plant Com 

munities of the Great Lakes Region; p. 1-26 in 
Geobotany, edited by R.C. Romans, Plenum Pub 
lishing, New York.
This article deals with the pollen record and 
outlines plant communities which were present 
within the Great Lakes region during the Late 
Pleistocene.
The interglacial phases III and IV occurred prior 
to the approach of the Wisconsinan ice sheet 
and were documented in the Don beds at To 
ronto. Pollen records from these beds indicated a 
mean annual temperature of 3 to 5C Fahrenheit 
warmer than the present.
A detailed documentation of appearance and dis 
appearance of tree species for the studied region 
is also provided.

Karrow, P.F.
1959: Palynological Study of the Interglacial Beds, 

Scarborough Bluffs, Toronto, Canada; Ontario De 
partment of Mines (Unpublished Report).
The evidence supplied through numerous plant 
and animal fossils, as well as pollen and spore 
remains, indicated that the Don beds were de 
posited in a fresh water environment, probably 5C 
Fahrenheit warmer than the present.
The Scarborough beds were deposited under 
boreal climatic conditions with mean annual tem 
peratures probably 6 to 10C lower than present.
A correlation between the Scarborough beds and 
the St. Pierre nonglacial sequence in the St. Law 
rence Lowland was suggested by palynological 
studies.

1964: Pleistocene Geology, Toronto-Scarborough 
Area; p.81-91 in Guidebook, Geology of Central 
Ontario, by the American Association of Petro 
leum Geologists.
According to the author, the Pleistocene geology 
at Toronto was best exposed in the Don Valley 
Brickyard and at the Scarborough Bluffs. This 
paper provides a summarized history of the 
Pleistocene sequence at Toronto and examines 
the regional stratigraphic framework.

1967: Pleistocene Geology of the Scarborough Area; 
Ontario Department of Mines, Geological Report 
46, 108p.
This report outlines the Pleistocene geology of 
the Scarborough area.
Pleistocene deposits some 100 to 400 feet thick 
cover the bedrock surface. These include both 
glacial and interglacial deposits. The oldest iden 
tified deposit is the probable Illinoian-aged York
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till. The fossiliferous interglacial Don Formation is 
classified as Sangamonian age, as warm climate 
wood and shells are present. The Scarborough 
Formation, of Early Wisconsinan age, contained 
plants indicative of a cool climate. The overlying 
Sunnybrook Till is stated to be Early Wisconsinan 
in age. The interstadial Thorncliffe Formation was 
found to be interbedded with two apparently mi 
nor till sheets, named the Seminary and 
Meadowcliffe Tills. The uppermost Leaside Till is 
Late Wisconsinan in age. Postglacial Lake Iro 
quois cuts a prominent shorecliff across the area 
approximately 200 feet above the present Lake 
Ontario level. Erosion by Lake Ontario creates 
spectacular exposures in the lake bluffs.

1969: Stratigraphic Studies in the Toronto Pleisto 
cene; Geological Association of Canada, Pro 
ceedings, Volume 20, p.4-16.
The Pleistocene stratigraphy of the Toronto re 
gion was established during the late 1800s by 
Hinde (1877) and later updated by Coleman 
(1932). They describe three main glacial and 
three nonglacial intervals which include post 
glacial deposits.
The oldest deposit, the York Till of Illinoian age, 
is overlain by a warmer climate fluvial, shallow 
lacustrine (Sangamonian?-aged) deposit, the Don 
Formation. In the overlying Scarborough Forma 
tion, fossils indicative of a cool climate were 
found. The age of this deposit was thought to be 
Early Wisconsinan. The Scarborough beds were 
deposited in a lake 150 feet higher than present, 
which resulted from an ice dam in the St. Law 
rence valley. Drainage of this lake cut channels 
into the Scarborough beds which were subse 
quently infilled. Early Wisconsinan ice advanced 
across the area and deposited the Sunnybrook 
Till.
The Middle Wisconsinan deposits are predomi 
nantly nonglacial with sands and clays of the 
Thorncliffe Formation being deposited. The Late 
Wisconsinan was marked by the presence of the 
Leaside Till. The glacial sequence ended with the 
postglacial lake sediments of Lake Iroquois, 
which were deposited about 12 000 years B.P.

1974: Till Stratigraphy in Parts of Southwestern On 
tario; Geological Society of America Bulletin, Vol 
ume 85, p.761-768.
This paper presents an update of the glacial 
stratigraphy for southwestern Ontario. New 
names for previous informally named deposits 
are provided.
In the Toronto region, an interval of lowered base 
level, which occurred during the St. Pierre inter 
stadial, is represented by several deep cuts into 
the Early Wisconsinan Scarborough Formation. 
These valleys were subsequently filled with 
stream sediments. The proposed name for these 
deposits is the Pottery Road Formation and the 
type section is located at the Don Valley brick 
works.

1976: The Interglacial-Glacial Transition in the To 
ronto Interglacial; Geological Society of America, 
1976 Annual Meeting, Abstracts with Programs, 
p.946-947.
Four formations exposed at the Don Valley Bric 
kyard record changing climates and paleogeog 
raphy from the interglacial (Sangamonian?) Don 
Formation to the first subsequent glaciation.
The Don Formation records a cooling climate 
sequence with warm climate fossils located near 
the base, and cooler climate species at the top. 
The overlying Scarborough Formation records a 
high water level in the basin, due to ice damming 
of the St. Lawrence River. The sediments contain 
cool climate fossils. Reopening of the St. Law 
rence outlet is suggested by the presence of 
valleys, up to 45 m deep, which were cut into the 
Scarborough and Don beds. The valleys were 
filled, in some areas, by channel fill deposits of 
the Pottery Road Formation. Fossil records in 
dicate some climatic warming took place at this 
time, however, this was inconclusive. Initial glaci 
ation was represented by the Sunnybrook Till. 
The time span for the change from full inter 
glacial to full glacial is suggested to have been 
in excess of 10 000 years.

1984: Quaternary Stratigraphy and History, Great 
Lakes-St. Lawrence Region; p. 137-153 in Quater 
nary Stratigraphy of Canada A Canadian Con 
tribution to IGCP Project 24, edited by R.J. Fulton, 
Geological Survey of Canada, Volume 84-10.
The Illinoian York Till of Toronto is overlain by 
the Don Formation and its warm climate fossils. 
The Scarborough Delta with cool climate fossils 
is related to the oldest Early Wisconsinan ice 
advances. An ice retreat deposited the Pottery 
Road Formation and the subsequent advance left 
the Sunnybrook Till at Toronto. The Thorncliffe 
Formation consists of interstadial deposits of ear 
ly Middle Wisconsinan. Ice advances then cov 
ered the area.
Many tills were deposited by Late Wisconsinan 
ice advances in the Great Lakes area. Ice retreat 
produced a series of complex glacial lakes. The 
Champlain Sea temporarily flooded the downwar- 
ped St. Lawrence Valley but isostatic upwarp 
reinstated terrestrial conditions.

1986: Hogtown's Geological Base; Canadian Institute 
of Mining, Volume 107, Number 1, p.47.
The Taylor Brickyard operated from the late 19th 
century until the mid-1980s. Originally the bric 
kyard used the overburden clay to produce its 
bricks but later utilized the Georgian Bay Forma 
tion shale.
Many fossils (wood, shells, bones, and teeth) 
found within the overburden (Don Beds), and 
glacial beds present both above and below, sug 
gest that the Don Beds were deposited during an 
interglacial. Recent studies concentrated more on 
microscopic fossils such as pollen, diatoms, in 
sects, and others. These studies indicate that the 
Don Beds are around 125 000 years old.
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A move to buy the old brickyard site, with the 
intention of preserving the historically and geo 
logically important site as a park, was undertaken 
by the Ontario Government.

Karrow, P.P., Clarke, A.H., and Herrington, H.B.
1972: Pleistocene Molluscs from Lake Iroquois De 

posits in Ontario; Canadian Journal of Earth Sci 
ences, Volume 9, p.587-595.
Previous work by A.P. Coleman indicated that 
mollusc fossils were found in Toronto as part of 
Lake Iroquois deposits at a locality known as 
Reservoir Park. It was discovered that the genera 
from this site were found in no other Lake Iro 
quois deposits. They were, however, found in the 
brickyards of the Don Valley as well as in other 
Toronto sites. These genera are stated to be of 
Early Wisconsinan age and to be interglacial 
rather than deposits of Lake Iroquois.

Karrow, P.P., Cowan, W.R., Dreimanis, A., and Singer,
S.N.
1978: Middle Wisconsinan Stratigraphy in Southern 

Ontario; p. 17-27 in Toronto 1978, Fieldtrips 
Guidebook, edited by A.L Currie and W.O. Mac 
kasey, Geological Society of America and Geo 
logical Association of Canada.
This field trip guidebook outlines important Mid 
dle Wisconsinan sections of Southern Ontario. 
The Middle Wisconsinan substage was previous 
ly defined for the Great Lakes-St. Lawrence re 
gion by Dreimanis and Karrow (1972) as "a rela 
tively warmer time of glacial retreats extending 
from about 53,000 years ago to 23,000 years 
ago". The beginning of the Middle Wisconsinan 
was shifted to an older date of some 70 000 
years.
Of particular interest in the Toronto area are, 
from oldest to youngest, Middle Wisconsinan de 
posits of the Lower Thorncliffe Formation sands, 
Seminary Till, Middle Thorncliffe Formation, 
Meadowcliffe Till, and Upper Thorncliffe Forma 
tion. Exposures of these deposits were seen at 
the Scarborough Bluffs and in the Don Valley 
Brickyards.

Karrow, P.P., Jopling, A.V., and Martini, I.P.
1982: Late Quaternary Sedimentary Environments of 

a Glaciated Area: Southern Ontario; 11th Interna 
tional Association of Sedimentologists Congress, 
Field Trip Guide, Hamilton, Ontario, Volume 11A.
This fieldtrip guidebook examines a variety of 
glacial, glaciofluvial, and glaciolacustrine depos 
its as well as interstadial, interglacial, and post 
glacial deposits in southern Ontario.
A field stop at the Don Valley Brickyard exam 
ined the shale-rich York Till, the Sangamonian 
aged Don Formation, the laminated clays of the 
Pottery Road Formation, the Early Wisconsinan 
Sunnybrook drift, and a thin veneer of Lake Iro 
quois nearshore sand.
The Don Formation is noted to be famous for it's 
warm climate fossils. The most notable large ver 

tebrate fossil so far found was the extinct giant 
beaver, Castoroides chioensis.

Karrow, P.P., and Kerr-Lawson, LJ.
1986: Fossils From the Interglacial Don Formation, 

Toronto, Canada; American Quaternary Associ 
ation, Program with Abstracts of the 9th Biannual 
Meeting, p.90.
The Don Formation, as exposed in the Don Valley 
Brickyards, was noted to be underlain by the 
York Drift and overlain by the Scarborough For 
mation, the Pottery Road Formation, the Sun 
nybrook Drift, the Thorncliffe Formation, and the 
Halton Till. Previous studies found large numbers 
of diatom, mollusc, ostracod, insect, Cladocera, 
and vertebrate taxa. This study observed an ad 
ditional 33 mollusc and 55 plant taxa. The report 
indicates that water was always present during 
deposition of the Don Formation. In addition, it is 
postulated that temperatures cooled toward the 
top of the deposit.

Karrow, P.P., and Morgan, A.V.
1975: Quaternary Stratigraphy of the Toronto Area; 

Geological Association of Canada, Mineralogical 
Association of Canada, Geological Society of 
America, Field Trip, Volume 6, p. 161-179.
The Woodbridge Railway cut was found to have 
deposits ranging in age from Illinoian to Late 
Wisconsinan. Extensive slumping covered much 
of this cut, with a small stream maintaining limit 
ed exposure.
The Don Brickyard has provided the chief inter 
glacial Don Formation exposure since the nine 
teenth century. The Don Formation beds indicate 
a warmer climate, whereas both the Scarborough 
and Pottery Road Formations suggest a cooler 
climate.
The Scarborough Bluffs provide major Early 
Wisconsinan Scarborough Formation exposures. 
A series of four tills with interbedded sand and 
silt are found there. The Brimley Road access 
and the Cudia Park section were also visited.

Keele, J.Z.
1924: Preliminary Report on the Clay and Shale De 

posits of Ontario; Geological Survey of Canada 
Memoir, Volume 142, Number 123.
The clay and shales of Ontario provide the raw 
materials for the provinces clay products indus 
tries. The shales utilized by the industry come 
mainly from the Queenston and Lorraine 
(Georgian Bay) Formations. Much of the clay 
used in Ontario comes from material of glacial 
origin.
The Toronto area supplied an abundance and 
variety of raw materials unequalled in any other 
part of the province. Glacial materials used were 
from three horizons, classified by Coleman 
(1909) as Iroquois clay, Upper Interglacial clay, 
and Lower Interglacial clay (Toronto Formation). 
The Upper and Lower Interglacial clays were 
used extensively at the Don Valley Brick Com 
pany pit. The Lower Interglacial clay produced a
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dark reddish brown brick. Many of the finer 
houses in Toronto are faced with bricks made 
from the Toronto beds.
Keele also provides a revised stratigraphic clas 
sification from Coleman's earlier 1909 version. 
He considered the oldest till to be Illinoian (York 
Till), the Don and Scarborough beds to be inter 
glacial, and the overlying tills to be of Wiscon 
sinan age.

Kelly, R.I., and Martini, I.P.
1986: Pleistocene Glaciolacustrine Deltaic Deposits of

the Scarborough Formation, Ontario, Canada;
Sedimentary Geology, Volume 47, p.27-52.
The Scarborough Formation was examined to 
provide information on lithofacies and deposi 
tional environments. It is best exposed along the 
Lake Ontario bluffs but is also seen along many 
of the river and stream valleys running through 
Toronto.
This formation represents a lacustrine-deltaic se 
quence in which sedimentation patterns may 
have been affected by nearby glacial ice. Pecu 
liar features of this deposit include varve-like, 
clay-rich rhythmites in the basal part of the de 
posit, "massive" laterally extensive silty beds in 
the lower and middle parts, and a thick accu 
mulation of sand in the upper part of the se 
quence. At the Don Valley section, only the lower 
part of the sequence is present.

Kerr-Lawson, LJ.
1985: Gastropods and plant macrofossils from the 

Quaternary Don Formation (Sangamonian Inter 
glacial), Toronto, Ontario; Unpublished M.Sc. The 
sis, University of Waterloo.
A continuous section of Sangamonian Interglacial 
Don Formation was sampled for gastropods and 
plant macrofossils. Most gastropods were found 
to be fresh water species with 11 previously 
unidentified species added to the published fos 
sil mollusc list. Seven species of land snails 
were also added.
All of the gastropods are known to be presently 
found in the Great Lakes region, Valvata per- 
depressa being the most common species. Stable 
isotope analysis of shells indicate that they lived 
in a large temperate lake with abundant vegeta 
tion.
In addition, 55 plant species were added, with 
the lower beds dominated by aquatic species 
and plants having more southern affinities. The 
upper beds had more upland tree species with 
indications of a boreal succession. The presence 
of aquatic seeds, Najas sp., indicated that water 
was present throughout deposition of the Don 
beds. Further studies on pelecypods, bone, fish 
scales, and insects are suggested.

Lajtai, E.Z.
1961: Pleistocene Geology of the University Avenue

Subway Route, Toronto; Unpublished M.A. Thesis,
University of Toronto.

1966: Pleistocene Sediments of the Bloor-Danforth 
Subway Section, Toronto, Canada; Unpublished 
Ph.D. Thesis, University of Toronto.
This study investigates the Pleistocene geology 
that was exposed in excavations and boreholes 
made for the Bloor-Danforth subway line in To 
ronto.
The sediments were found to be for the most part 
tills and varved clays. Seven tills, that were pre 
viously defined as separate units within the 
Wisconsinan, were combined to form four possi 
ble separate units. Three major groups of varved 
clays were distinguished. All of these groups 
conform to a turbidity current hypothesis.
It is suggested that the Don and the Scarborough 
Formations were separated by a glacial read 
vance, the deposits of which were referred to as 
the Bartlett sediments. Two hypotheses were for 
med regarding these sediments; either they are 
Illinoian glacial deposits, or they are Early 
Wisconsinan sediments.
The Queen's Park silts, and the Sherbourne, Cox- 
well, and Greenwood Tills were deposited during 
the Sunnybrook episode and are called the Sun- 
nybrook drift.

1969: Stratigraphy of the University Subway, Toronto, 
Canada; Geological Association of Canada Pro 
ceedings, Volume 20, p. 17-23.
Excavations for the University-Bloor-Danforth 
subway lines revealed Pleistocene sediments 
which were compared with the stratigraphy ob 
served at the Don Valley Brickyards and Scar 
borough Bluffs.
The oldest glacial deposits, a clayey till and 
overlying varves, are assigned to the Illinoian. 
Lying above these are the Sangamonian inter 
glacial sands of the Don Formation and the cool- 
climate Scarborough beds. This sequence is 
overlain by the Early Wisconsinan Sunnybrook 
Drift. The lower part of this drift consists of 
glaciofluvial sands (now called the Pottery Road 
Formation), a middle till unit, and overlying var 
ved sediments (Bloor member varves). Overlying 
the Sunnybrook Drift varved clays is a till-strati- 
fied sand complex informally termed the St. 
George Till. This till, on the basis of carbonate 
parameters is compared with the Seminary, 
Meadowcliffe, and Leaside Tills. It is suggested 
that the St. George Till is correlative with the 
Leaside Till.

Lemon, J.H.
1898: Interglacial Shells at Toronto, Canada; Nautilus, 

Volume 12, Number 1, p.6-7.
A conchological study of the present Don River 
indicated that some species are missing from the 
assemblage for the Don Beds. Three of the Unios 
species (U. pustulosus, U. solidus, and U. clavus),
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found in the Don Beds were found to be confined 
to the lower Mississippi River system. The pres 
ence of the Mississippi forms seem to indicate a 
more southern climate. This conclusion is sup 
ported by the plant remains.

Leverett, F.
1903: Summary of the Literature of North American

Pleistocene Geology, 1901 and 1902, II; Journal
of Geology, Volume 11, p.500-501.
Leverett summarizes the findings from a number 
of Pleistocene geology papers published in the 
years 1901 and 1902. One of the papers re 
viewed is A.P. Coleman's "Glacial and Inter 
glacial Beds Near Toronto". Leverett questions 
Coleman's assignment of the lowermost till to the 
Iowan glacial interval. The author suggests that 
the Toronto interglacial belonged to the longer 
nonglacial period between the Illinoian and Iowan 
glacial intervals. Thus, the lowest till layer at 
Toronto would belong to the Illinoian instead of 
the Iowan interval.

Maclean, D.R.J.
1949: Scarborough Bluffs; Unpublished B.A.Sc. The 

sis, University of Toronto.

Maury, C.J.
1908: An Interglacial Fauna Found in Cayuga Valley

and Its Relation to the Pleistocene of Toronto;
Journal of Geology, Volume 16, p.565-567.
An interglacial fossiliferous deposit was discov 
ered on the western shore of Cayuga Lake in 
New York. The section contained fossiliferous 
blue clay which lay 10 to 15 feet above De 
vonian shales. Between the shales and clay was 
an oxidized boulder clay. Fossils recovered from 
the clay were found to be all fresh water forms 
with Unios, Anodontas, and Spaeriums most com 
mon. More than half of the identified species 
were also found in the Toronto interglacial beds 
approximately 170 miles northwest. In addition to 
species similarity, elevations of the deposits 
were also comparable. It is suggested that the 
Cayuga deposit corresponded approximately in 
time with the warm climate Don Beds, which are 
regarded as representing the Peorian, or fourth 
interglacial period.

Mirza, C., Engineering Inc.
1984: A Feasibility Study for the Protection and Man 

agement of Significant Geological Features: Don 
Valley Brickyard; The Ontario Heritage Founda 
tion.
This study outlines the engineering needs re 
quired to stabilize and minimize the erosional 
degradation which was occurring in the Don Val 
ley Brickyards. It also provides an evaluation of 
the geotechnical engineering parameters signifi 
cant to the future preservation and conservation 
of the Brickyard exposures. Geotechnical prop 
erties of several stratigraphic units including the 
York Till, the Don Beds, the Scarborough clay,

the Pottery Road Formation and the Sunnybrook 
Drift are discussed.

Montgomery, R.J.
1930: The Ceramic Industry of Ontario; Ontario De 

partment of Mines, Annual Report for 1930, Vol 
ume 39, Part 4.
This report examines in detail the ceramics in 
dustry of Ontario with regards to both the shale 
and clay deposits that were used for raw ma 
terial.
The interglacial Don and Scarborough beds of 
the Toronto Formation provided clay raw material 
at the Don Valley Brickyards in Toronto. The 
upper interglacial clay was noted to consist of an 
upper yellowish silty clay, a grey, stratified, plas 
tic clay, and a clay containing massive stony 
bands with scattered pebbles.
The lower interglacial clay (oldest brick clay in 
Ontario) was overlain by a layer of glacial drift 
and the upper interglacial clay at the brickyards.
A map of the heavy clay products in Ontario is 
included.

Morgan, A.
1971: The Fossil Occurrence of Helophorous arcticus

Brown (Coleoptera: Hydrophilidae) in Pleistocene
Deposits of the Scarborough Bluffs, Ontario;
Canadian Journal of Zoology, Volume 50, p. 555-
558.
This paper documents the first reported fossil 
occurrence of Heliophorus arcticus. Heliophorus 
arcticus was known to be presently found living 
in damp tundra regions, under a subarctic cli 
mate, at or near the timber line around 60C north 
parallel. The finding of this fossil beetle indi 
cated that a subarctic climate existed in the To 
ronto region 70 000 years ago when the Scar 
borough Formation, from which the fossils were 
extracted, was deposited. This also suggests a 
vast change in insect distribution has taken 
place since the last glaciation.

1975: Fossil Beetle Assemblages from the Early Wis 
consin Scarborough Formation, Toronto, Canada; 
Quaternary Non-marine Paleoecolgy Conference, 
Program with Abstracts, University of Waterloo, 
Ontario.
Samples were collected in a vertical sequence 
through the Scarborough Formation and analyzed 
for fossil invertebrates. Beetles were found to be 
most common with 100 taxa noted, 30 of which 
were specifically identified. Contrary to Scud- 
der's (1877, 1890a, 1895) findings, no extinct 
species were recognized with certainty.
The faunal assemblages showed no major cli 
matic variations during deposition of the Scar 
borough sediments. The majority of species lived 
near the northern limits of the boreal forest. This 
suggested that the tree line was probably close 
to Toronto at that time.
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Morgan, A., and Morgan, A.V.
1976: Climatic Interpretations from the Fossil Insect 

Faunas of the Don and Scarborough Formations, 
Toronto, Ontario, Canada; Geological Society of 
America, Abstracts with Programs, Volume 8, 
p. 1020.
Insect fossils collected from the Don Valley Bric 
kyards and Scarborough Bluffs in Toronto in 
dicate that the Sangamonian Don beds were de 
posited under a deciduous environment. The an 
nual temperature averaged 4.5 to 7.50 Celsius. 
The Scarborough beds overlying the Don beds 
were deposited at a boreal forest-tundra bound 
ary with the average annual temperature being 
-9.5 to -6.50 Celsius.
One hundred years ago the fossil beetles found 
in these sections were thought to be extinct; they 
are, however, known to be living in widely differ 
ing geographical locations today.

Morgan, A.V.
1977: Fossil Coleopteran Assemblages as Sensitive 

Indicators of Climatic Change During the Deven- 
sian (last) Cold Stage: Discussion; Royal Society 
of London Philosophical Transactions, Volume B, 
Number 280, p.339-340.
Beetle species were found to show a remarkable 
shift in distribution from known fossil localities to 
present ranges. The author points out that many 
of the species found in the Early Wisconsinan 
Scarborough Formation are presently found along 
the northern treeline in Canada. Some fossils, 
Diacheila polita and Helophorus sibiricus, shifted 
over 4000 km from their fossil locality. A lack of 
extensive collections in Canada prevent more 
accurate estimates of distribution shifts for many 
beetles from being made.

1981: A Field Guide to the Don Valley Brickpit and 
the Scarborough Bluffs, Toronto, Ontario; p.449- 
460 in Quaternary Paleoclimate, edited by W.C. 
Mahaney, Geoabstracts, Norwich.
The Pleistocene sequence at Toronto is spec- 
tacularily exposed at the Scarborough Bluffs and 
Don Valley Brickyard. This field guide provides a 
historical summary of Pleistocene studies at To 
ronto and outlines the present stratigraphic and 
depositional interpretations. Field stops included 
the Don Valley Brickyard and Scarborough Bluffs.

Morgan, A.V., and Morgan, A.
1979: Paleoentomological Methods of Reconstructing 

Paleoclimate with References to Interglacial and 
Interstadial Insect Faunas of Southern Ontario; 
Canadian Entomologist.
Much of the early work regarding fossil insects 
led to confusion between extinct and extant 
forms because misidentification of genera and 
species occurred. Recent work attempted to cor 
relate shifts in insect distribution with climatic 
changes.
In North America, much of the work concerning 
climatic changes had only been carried out since 
the early 1970s. One of the most studied sites

was the Don Valley Brickyard in Toronto. Here a 
wide variation in climatic regime was found to be 
preserved between the Sangamonian, Early 
Wisconsinan and Middle Wisconsinan deposits. 
The Don Formation, which is Sangamonian in 
age, contains a faunal assemblage which in 
dicates a climate very close to conditions around 
Toronto today. The Early Wisconsinan Scar 
borough Formation, on the other hand, was found 
to represent a subarctic climate not unlike that of 
the southern part of the Northwest Territories 
today.

1980: Faunal Assemblages and Distributional Shifts 
of Coleoptera During the Late Pleistocene in 
Canada and the Northern United States; Cana 
dian Entomologist, Volume 112, p.1105-1128.
A faunal list of 362 subfossil Coleoptera from 57 
published and unpublished sites of Pleistocene 
age in the United States and Canada is provided. 
The distribution of families through intervals of 
Pleistocene time is examined and illustrates the 
distributional changes which occurred through 
the last interglacial-glacial-present interglacial cy 
cle.
Many species whose modern range was found to 
be confined to northwestern North America were 
identified in Pleistocene deposits of the Great 
Lakes region. A distributional shift of some 
4000 km was indicated for some species. The 
greatest distance so far recorded was represent 
ed by Anotylus gibbulus, which is known to pres 
ently inhabit the Caucasus mountains of Russia. 
This represents a shift of over 9000 km. The 
specimen was discovered in the Don Formation 
at the Don Valley Brickyards.

1980: Beetle Bits: The Science of Paleoentomology; 
Geoscience Canada, Volume 7, Number 1, 
p.22-28.
This paper briefly summarizes some of the work 
done by the Morgans in using Coleoptera 
(beetles) as climatic and vegetational indicators 
in Quaternary sequences. Several Quaternary se 
quences in North America were analyzed for fos 
sil insects and many of them contained beetle 
remains. Beetles appeared to respond rapidly to 
climatic changes whereas other indicators were 
found to be less sensitive in detecting similar 
changes.
One of the most intensely studied sections was 
the Don Formation, which is Sangamonian in age, 
exposed at the Don Valley Brickyards. Studies of 
beetles and other insects indicate a climate very 
similar to present day Toronto. It also suggests 
that the Toronto area was vegetated by a mixed 
deciduous and coniferous woodland which bor 
dered a slow moving river with well vegetated 
banks. This southward flowing river entered a 
lake with a water level much higher than present 
day Lake Ontario. The average July temperature 
was approximately 200 Celsius.
The climatic regimes of the Don and Scarborough 
Formations were very different, although it was
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not known over what time period this deteriora 
tion of climate occurred.

1982: Changing Environments During the Sangamon, 
Wisconsin and Holocene in North America The 
Evidence From Fossil Coleoptera Assemblages; 
XI Inqua Congress, Moscow, Abstracts, Volume 2, 
p. 198.
Many sites in Canada and the United States were 
examined for fossil insect remains. An assumed 
Sangamonian-aged site from Baffin Island pro 
duced treeline species that indicate a warmer 
climate than present at that location. At Toronto, 
the Don Formation, which is Sangamonian in age, 
yielded insect assemblages suggestive of cli 
matic conditions similar to present day.
The Early Wisconsinan Scarborough Formation 
contains boreal species (lower Scarborough), 
treeline assemblages (upper Scarborough and 
Wood bridge site), and possible tundra species 
(Beaver Valley). The insect assemblages suggest 
climatic deterioration in front of an advancing ice 
sheet.
Other fossil sites from various Wisconsinan 
periods are also described and climatic inter 
pretations provided.

Oke, W.C.
1964: The Pleistocene Section on the Don and Little

Don Rivers, Ontario; Unpublished M.Sc. Thesis,
University of Toronto.
Using specific criteria, an attempt is made to 
differentiate, group, and correlate Pleistocene de 
posits. The criteria employed are: mechanical 
textural analysis (percentage of size fraction 
grades, size of median diameter, sorting, and 
skewness); carbonate analysis (percentage of 
calcite, percentage of dolomite, percentage of 
total carbonates, and ratio of calcite to dolomite); 
pebble lithologies; and heavy and light minerals 
(percentage of heavy and light minerals and ratio 
of purple to red garnets).
Pleistocene till, gravel and sand, and silt, clay, 
and varved clay were analyzed; however, no one 
criteria was found which could significantly dif 
ferentiate, group, and correlate them all. Differen 
tiation among gravels and sands as well as cor 
relation among tills appeared acceptable. Differ 
entiation of tills and silts and clays, the correla 
tion of gravels and sands, and silts and clays, 
and the grouping of tills, gravels, and sands 
were, however, unreliable.

Olson, E.A., and Broecker, W.S.
1959: Lamont Natural Radiocarbon Measurements V; 

American Journal of Science, Radiocarbon Sup 
plement, Volume 1, p. 1-28.
This volume presents a summary of radiocarbon 
dates obtained by various laboratories. A sample 
of wood from the lower part of the Don beds was 
submitted to the Lamont laboratories for dating. 
The sample produced an age of greater than 
46 000 years. The Don beds were thought by 
Watt (1953) to be of Sangamonian age.

Ontario Ministry of the Environment
1982: Water Well Records for Ontario: Regional Mu 

nicipality of York 1946-1979; Ontario Ministry of 
the Environment, Water Resources Bulletin, 492p.
This publication provides a compilation of all 
water-wells sunk in the municipality of York be 
tween the years 1946 and 1979. Records detail 
the sediments encountered during the sinking of 
individual wells.

Ostry, R.C.
1962: An Analysis of Some Tills in Scarborough

Township and Vicinity; Unpublished M.A. Thesis,
University of Toronto.
In order to differentiate tills without using stratig 
raphy, several methods were applied to tills from 
Scarborough Township. Field evidence was con 
firmed by mechanical analysis, and a wide scale 
differentiation between Illinoian, Early, and Late 
Wisconsinan tills was possible using pebble 
lithologies. Carbonate gasometric analysis gave 
more precise results, while heavy mineral analy 
sis, using garnets, provided some differentiation. 
Pleistocene ice movement information was par 
tially supplied through micro- and macrofabric 
studies.
The movement of ice, which was lobate, and 
fanned out onto higher surrounding ground, was 
influenced by the Lake Ontario basin.

Penhallow, D. P.
1894: Note on Interglacial Plants from the Don Valley; 

The American Geologist, Volume 13, p.93-95.
A number of plants from the interglacial beds of 
the Don Valley provided much insight into the 
vegetation which existed at the time of deposi 
tion.
Three samples of interglacial lignite produced 
fragments of branches several inches in diam 
eter. The identified specimens included the fol 
lowing species. Specimen 1 was identified as 
belonging to the genus of Fraximus, and of exist 
ing species most closely resembled F. quadran- 
gulata. This appeared to be the first record of 
this genus from the interglacial of Canada. This 
genus is stated to be presently found along the 
shores of Lake Erie.
The second species identified was Taxus bac- 
cata L., var. canadensis Gray. This species was 
found to be quite common in the interglacial 
beds of Canada.
Specimen 3 most closely resembled Quercus ob- 
tusiloba Michx (oak). This represented the first 
record of oak found in the interglacial of Canada.

1896: Contributions to the Pleistocene Flora of 
Canada; Royal Society of Canada Transactions 
(Second Series), Volume 2, Volume 4, p.59-77.
This report gives an account and description of 
recent Pleistocene fossil flora finds in Canada. 
Also included is a complete listing of 63 separate 
genera and species found in Canada.
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Of these, there are nine distinct species of Pleis 
tocene plants occurring in the Don Valley, six of 
which are southern climate types, while the other 
three are moderate type climates. These plant 
remains indicate that a warmer climate was pre 
sent at the time of deposition of the Don beds in 
the Don Valley.
The Pleistocene flora obtained from the Scar 
borough Heights indicate a climate similar to the 
present, but probably harsher.

1904: Notes on Tertiary Plants from Canada and the 
United States; Royal Society of Canada Transac 
tions (Second Series), Volume 10, Volume 4, 
p.57-76.
Detailed studies of the floral succession, in con- 
juction with ice movements, were undertaken us 
ing the Pleistocene deposits in the Don Valley at 
Toronto. Three well defined phases of plant mi 
gration were shown to occur during glacial times. 
Initially, plants now characteristic of more south 
erly climates (middle United States) inhabited the 
region. As the ice advanced, the regional flora 
changed to a boreal type environment. When the 
ice again retreated, northward migration of vege 
tation occurred to give the present day floral 
assemblages. This assemblage represents a 
cooler climate than the initial stage, but a warmer 
climate than the boreal stage.
Detailed lists and descriptions of Tertiary plants 
that had been found in the Don Valley Brick 
yards, approximately 14 in all, are supplied by 
the author. All but two of the plants existed in the 
warm climate Don beds. One of the remaining 
was from the cold climate Scarborough beds and 
the other was found in the more recent mild 
climate Green Creeks clay.
These plant remains, when compared to modern 
day ancestors, give good indications of the range 
of the migration of the floral assemblages.

Perrault, Guy
1951: Stratigraphy and Sedimentation of the Western 

Section of the Scarborough Bluffs; Unpublished 
M-A.Sc. Thesis, University of Toronto.
The western section of the Scarborough Bluffs 
was analysed through vertical sections at 500- 
foot intervals. Vertical thickness and vertical an 
gles were measured and extensive sedimentation 
analysis was carried out.

Poplawski, S., and Karrow, P.P.
1981: Ostracods and Paleoenvironments of the Late 

Quaternary Don and Scarborough Formations, To 
ronto, Ontario; Canadian Journal of Earth Sci 
ences, Volume 18, Number 9, p. 1497-1505.
Twelve species of ostracods were identified in 
type section exposures at the Don Valley Brick 
yard and at the Scarborough Bluffs. Candona 
rawsoni and Candona caudata were found to be 
the most abundant in the Don Formation and 
Candora caudata was the most abundant of the 
four species found in the cooler climate Scar 
borough Formation.

The Don Formation species indicated a fluvial 
and lacustrine environment at the brickyards, and 
a more dominantly lacustrine environment (fewer 
species) at the bluffs. The Scarborough Forma 
tion suggests a much cooler lacustrine environ 
ment.

Prest, V.K.
1970: Quaternary Geology of Canada; p.675-764 in 

Geology and Economic Minerals of Canada, Geo 
logical Survey of Canada, Economic Geology Re 
port, edited by R.J.W. Douglas, Volume 1, Number 
5.
This book contains a chapter which outlines the 
general Quaternary history of Canada. The non- 
glacial Pleistocene deposits of the Toronto region 
were especially noteworthy. The deposits ex 
posed in the Don Valley had been documented 
since the late 1800s. The Don, Scarborough, and 
Pottery Road Formations were especially signifi 
cant. The Don beds contain fossils indicative of a 
climate some 5C Fahrenheit warmer, on average, 
than at present. Sediments were deposited in a 
lake which stood some 60 feet higher than pre 
sent, but the lake level began to fall during 
deposition of the middle and upper parts of the 
formation. This was indicated by the diatom as 
semblage in the middle section and the sandy 
nature of the upper strata.
The Scarborough Formation is stated to represent 
a delta which formed in a lake which stood 
approximately 200 feet higher than at present. 
The fossils present in the sediments indicate a 
cool climate. The Scarborough beds were es 
timated to be older than the St. Pierre organic- 
rich sediments of Quebec.
The St. Pierre beds were correlated with the 
Pottery Road channel fill sediments which overlie 
the Scarborough Formation. The Pottery Road 
Formation provided the first noted occurrence in 
Canada of the gastropod Hendersonia occulta.

Pullen, M.J.
1966: The Pleistocene Geology of Toronto as Seen 

from the Bloor-Danforth Subway Cut; Unpublish 
ed M.A.SC. Thesis, University of Toronto.
This report deals with the stratigraphic section 
exposed along a 6 1/2 mile long and 50 foot 
deep subway excavation. Underlying the bottom 
of the exposure were the sandy beds of the 
lower Toronto Formation (the Don beds) which 
contained warm climate floral and faunal assem 
blages.
On top of these, and exposed in the subway, 
were the interstadial 'near glacial' climate Scar 
borough beds. The Bloor beds (varved clays) 
capped the Scarborough beds and were followed 
by the Leaside Till and the Iroquois and late 
Wisconsinan sands. Extensive laboratory analy 
ses were also undertaken.
The author concludes that only two glacials oc 
curred or were seen at Toronto, and were sepa 
rated by one interglacial and one fluctuating in 
terstadial.
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Putnam, D.F., Watt, A.K., Deane, R.E., and Tovell, W.M. 
1948: Toronto-Barrie, Ontario; Friends of Pleistocene 

Geology Guidebook.
This guidebook presents an overview of the 
Pleistocene geology between Toronto and Barrie. 
In the Toronto region three sites were visited: the 
Don Valley Brickyard, the Guild Inn at Scar 
borough Bluffs, and the Dutch Church section 
also at Scarborough. For each stop a section 
description is provided and major units noted.

Quigley, R.M.
1956: Study of the Occurrences, Properties and Ori 

gins of Varved Olays; Unpublished M.A.Sc. The 
sis, University of Toronto.
Conditions of sedimentation were interpreted 
through thin section and hydrometer analysis for 
varved clay samples from Port Dover, Ontario; 
Don Valley, North Toronto, Ontario; and the Con 
necticut Valley, U.S.A.. The most important struc 
tures proved to be those which were preserved 
in the gradational zones between silt to clay, 
along with the structures found on top of the clay 
layers. The sedimentation patterns proved to be 
quite different for each location.

R ad fort h, N.W., and Terasmae, J.
1960: A Palynological Study Relating to the Pleis 

tocene Toronto Formation; Canadian Journal of 
Botany, Volume 38, Number 4, p.571-580.
A palynological study was conducted on the To 
ronto Formation (Don and Scarborough beds) to 
determine the stratigraphic and chronologic posi 
tion of these deposits.
Evidence supplied by lithology and the pollen 
and spore assemblages indicate that the Don 
beds belong to the Sangamonian interglacial. 
During deposition of the Don beds a thermal 
maximum of approximately 50 Fahrenheit warmer 
than present occurred. The upper part of the Don 
beds indicate that cooler climatic conditions pre 
vailed during deposition of the sediments. Be 
tween the Don and Scarborough beds, both a 
botanical and stratigraphic hiatus is indicated. 
The Scarborough beds were found to contain a 
pollen assemblage comparable with the boreal 
forest region. The upper part of the Scarborough 
yielded a more subarctic flora. It is suggested 
that the Scarborough beds are pre-Wisconsinan 
in age.

Sado, E.V., White, O.L, Barnett, P.J., and Sharpe, D.R.
1984: The Glacial Geology, Stratigraphy and Geomor 

phology of the North Toronto Area: A Field Excur 
sion; Correlation of Quaternary Chronologies 
Symposium, Abstracts with Program and Field 
Guide, York University, Toronto, p.505-517.
This field excursion examines and discusses gla 
cial deposits in regions to the north and north 
west of Toronto.
The first stop at Wood bridge revealed beds 
which are thought to represent the York Till, 
Scarborough Formation, Sunnybrook Till, Went 
worth Till, Halton Till, and Wild field Till. Many of

these beds are thought to be correlative with 
units exposed at the Don Valley Brickyard and 
the Scarborough Bluffs.
The other stops (Number River, Etobicoke Creek, 
Oak Ridges Moraine and Kettleby Creek) all deal 
with northern Toronto sections.

Sado, E.V., White, O.L., and Lee, P.K.
1985: The Urban and Environmental Geology of the 

Toronto Region; Edgeo Conference, National As 
sociation of Geology Teachers, Eastern Section 
Meeting, Ontario Association for Geographic and 
Environmental Education, Spring Conference 
Field trip Guidebook, Toronto, Ontario, 32p.
The geology of the Toronto-Hamilton area influ 
enced the urban and environmental development 
of the area. The glacial deposits of the area are 
stated to be well known and some have gained 
international recognition. The Don Valley Bric 
kyard provides vital information on the pre- 
Wisconsinan deposits of the area. The surface 
geology of Toronto is reasonably well known; 
however, the subsurface remains poorly known 
in some areas. The subsurface geology controls 
groundwater pressure and movement which in 
turn affects slope stability and subsurface en 
gineering.

Sado, E.V., and Powell, R.D.
1984: The Geology and Slope Stability Problems in 

the Metropolitan Toronto Region; Field Trip Guide 
3, IVth International Symposium on Landslides, 
56p.
This report focuses on the geology, slope stabil 
ity problems, and slope stabilization programs of 
the Toronto region.
The glacial deposits were previously studied and 
thus the stratigraphic framework and depositional 
environments of the strata were well known. Well 
exposed sections such as those at the Don Val 
ley Brickyard, Scarborough Bluffs, and in river 
valleys provided much of the basic geological 
knowledge. This knowledge is invaluable for re 
search or geotechnical studies.
Slope stability work was directed toward lake 
bluff erosion and riverbank erosion problems. 
The Metropolitan Toronto and Region Conserva 
tion Authority undertook a comprehensive pro 
gram of watershed management and shoreline 
protection in 1957. A number of reports, both by 
public and private organizations, deal with spe 
cific erosion and slope stability programs of the 
area. A recent project dealt with the Don Valley 
Brickyards and the efforts to preserve the site.

Sauriol, C.
1981: Remembering the Don; Consolidated Amethyst 

Communications Limited, Scarborough, 150p.
This book provides a compilation of the author's 
writings regarding the Don River Valley.
One of Sauriol's articles outlines the beginnings 
of the Don Valley Brickworks. In the Spring of 
1882, William Taylor and a helper were at work 
erecting a fence in the Don Valley. The clay
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being brought to the surface by the posthole 
digging caught the attention of Mr. Taylor, who 
became curious as to its possibilities for brick- 
making. Later, Mr. Taylor packed two cigar boxes 
with clay and took them to a local brickworks. 
Here, Sauriol stated, a discussion took place be 
tween Mr. Taylor and the brickwork's owner as to 
the colour of brick which would be produced. Mr. 
Taylor suggested the clay would produce red 
bricks, which in fact it did. Mr. Taylor and his two 
brothers subsequently opened a brickworks on 
the site. The clay produced bricks of high qual 
ity, which won the Taylor brothers numerous 
medals in industrial fairs.

Scudder, S.H.
1877: Description of Two Species of Carabidae 

Found in Interglacial Deposits of Scarboro' 
Heights, Near Toronto, Canada; Bulletin of the 
United States Geological, Geographical Survey of 
the Territories, Volume B3, p.763-764.

1886: The Operations of a Prehistoric Beetle; Cana 
dian Entomologist, Volume 18, Number 10, p. 194- 
196.
A small twig of juniper taken from the interglacial 
beds at Scarborough exhibited the marks of bee 
tle borings. The nature of the borings indicated 
that they were made by some species of 
Scolytidae and apparently one of the Hylurgini.
The mode of origin of the larval mines was 
different from anything previously described. The 
author speculates that a nonspecies of 
Scolytidae, which would presently inhabit north 
ern Canada, could have produced the borings. 
Scudder was not aware of any modern day north 
ern dwelling compatriate.

1890a: General Meeting; Boston Society of Natural 
History Proceedings, Volume 24, p.467-468.
The clays at Scarborough were found to contain 
a large insect assemblage. Twenty-nine species 
representing five families and fifteen genera 
were identified. The most common family was 
the Carabidae followed by Staphylinidae, 
Hydrophilidae, Chrysomelidae, and Scolytidae. 
The species are stated to be indigenous to the 
soil and perhaps came from a more northerly 
location than that from which they were found. 
Not one of the species could be referred to 
existing ones; however the nearest similar spe 
cies is speculated to inhabit the Lake Superior- 
Hudson Bay region. On the whole the fauna had 
a boreal aspect.

1890b: The Fossil Insects of North America; United 
States Geological Survey, Report 8.

1890c: The Tertiary Insects of North America; Article 
in Report of the United States Geological, Geog 
raphical Survey of the Territories, edited by F.V. 
Hayden, Volume 13.

1895: The Coleoptera Hitherto Found Fossil in 
Canada; Geological Survey of Canada, Contribu 
tions to Canadian Paleontology, Volume 2, Num 
ber 1, p.27-56.
Coleoptera were identified from seven localities 
in Canada including a site in the post-Pliocene 
deposits at Scarborough. The Scarborough 
heights section yielded twenty-nine species. Four 
of these species were found by G.S. Hinde at 
Cleveland in clay beds similar to those at Scar 
borough and were considered equivalent. The 
fossils collected by Hinde represent five families 
and fifteen genera of beetles. The beetle families 
identified are Carabidae, most common, 
Staphylinidae, Hydrophilidae, Chrysomelidae, 
and Scolytidae. The assemblage of forms sug 
gest that they inhabited an environment similar to 
more northern parts of Canada. On the whole, the 
fauna had a boreal aspect. A number of plates 
with identified species are also included.

1900: Additions to the Coleopterus Fauna of the Inter 
glacial Clays of the Toronto District; Geological 
Survey of Canada, Contributions to Canadian Pa 
leontology, Volume 2, Number 11, p.67-92.
This report provides additional information on the 
Coleopterus fauna which was previously investi 
gated by Scudder in 1895. None of the species 
identified in the first report could be related to 
living forms.
Scudder identified additional species from ma 
terial sent to him by A.P. Coleman. The sedi 
ments contained 54 species of beetles from 6 
families. Three new families were identified, be 
ing Dytiscidae, Gyrinidae, and Curculionidae.
Of the 54 species, only 7 were previously found 
in the beds, and of the additional 47 species all 
but 2 were considered to be extinct. The number 
of known interglacial species totaled 76, repre 
senting 8 families.
The fauna is concluded to belong to a boreal 
environment. An appendix to the report is pro 
vided by Dr. A.P. Hopkins regarding borings of 
the Scolytid, Phloeosinus Squalidens Scudd in a 
piece of Thiya sp. (cedar) found in the inter 
glacial beds at Toronto. A number of photograph 
ic plates of species are included.

Semkow, W.
1949: A Section of the Pleistocene in the Vicinity of 

Birchmount Avenue in Scarborough, Ontario; Un 
published B.A.Sc. Thesis, University of Toronto.

Sharpe, D.R.
1980: Quaternary Geology of Toronto and Surround 

ing Area; Ontario Geological Survey, Preliminary 
Map P.2204, Geological Series, scale 1:100 000.
This map provides a summary of the Quaternary 
geology of the Toronto region. The landscape 
and sediment strata of the region resulted from 
both glacial and recent deposits and events.
The map outlines the surficial deposits of Toronto 
and surrounding areas. Cross sections of depos 
its exposed in subway cuts (Yonge St. and Bloor-
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Danforth lines) are shown and provide the third 
dimension to the stratigraphy. Details of the geol 
ogy of well known or reference sections, includ 
ing the Don Valley Brickyard, Woodbridge, and 
Scarborough Bluffs are also provided.

1986b: Quaternary Stratigraphy of Toronto, Ontario; 
Geological Society of America, DNAG (Decade of 
North American Geologists) Field Guide, in press.
This field guide deals with three Toronto sites: 
the Sunnypoint Section at the Scarborough Bluffs; 
the Don Valley Brickyards; and the Woodbridge 
Railroad Cut. These sites revealed large portions 
of the Sangamonian interglacial and Wisconsinan 
glacial events in the Great Lakes region. Re- 
evaluation of lithostratigraphic sections at the 
Scarborough Bluffs is a major focus.
The Sunnypoint section shows the most complete 
set of strata in the Toronto area. A series of four 
diamictons and intercalated stratified sediment 
resting on thick deltaic sand and clay is re 
vealed.
The best exposure of the warm climate Don For 
mation was found along with the Illinoian York 
Till in the Don Valley Brickyards. The York Till 
was best exposed at the Woodbridge Railway 
cut. Fossils found at these sites indicate major 
climatic shifts over the last 125 000 years.

Sharpe, D.R., and Barnett, P.J.
1985: Significance of Sedimentological Studies on the

Wisconsinan Stratigraphy of Southern Ontario;
Geographie Physique et Quaternaire, Volume 39,
Number 3, p.255-273.
The known Wisconsinan stratigraphy in Southern 
Ontario was affected by detailed facies mapping 
of Lake Erie and Ontario bluff sections and other 
sites. This detailed work: 1) improves the under 
standing of depositional processes and environ 
ments for several major rock units; 2) allows 
better drift correlation; and 3) raises questions 
about previous interpretations and stratigraphy. 
Sedimentological studies which had surface land 
form or geomorphological control were found to 
be most useful. The interpretation of older buried 
sediments was hampered by the lack of landform 
control. Questions regarding the stratigraphic and 
Sedimentological interpretation of certain forma 
tions, such as the Pottery Road Formation which 
was best exposed at the Toronto Brickyard, re 
main. The authors state that further studies on 
this and other formations might alter the Wiscon 
sinan stratigraphy.

Simpson, C.T.
1893: On Some Fossil Unios and Other Freshwater 

Shells From the Drift at Toronto, Canada. With a 
Review of the Distribution of the Unionidae of 
Northeastern North America; United States Na 
tional Museum Proceedings, Volume 16, p.591- 
595.
Several fossil Unios and other fresh water shells 
were examined by the Smithsonian Institute at 
the request of A.P. Coleman, who collected the

samples from a railway cut 20 to 25 feet above 
the Don River in Toronto. These fossils were 
found in a bed of sand which lay between two 
glacial beds. All of the identified fossils were 
found to be in existence today and mainly re 
stricted to the Mississippi River Valley.
Simpson suggested that the Mississippi Valley 
Unios migrated to the Great Lakes region when 
the ice retreated. They could not, however, es 
tablish themselves in the region due to a subse 
quent readvancement of the ice. Complications, 
such as drainage pattern changes through ice 
melting, might have prevented the Unios from 
returning to the Toronto region after the ice once 
more disappeared.

Sly, P.G., and Lewis, C.F.M.
1972: The Great Lakes of Canada Quaternary Geol 

ogy and Limnology; XXIV International Geological 
Congress Guidebook, Volume A43, 92p.
This field trip guide outlines the glacial, inter 
glacial, and postglacial Quaternary history of 
southern Ontario. Cross-lake traverses by boat, 
lake bottom coring, shoreline sections, and ex 
cursions to on-shore locations were utilized to 
illustrate the geology. A visit to the Toronto area 
included an excursion to the Don Valley Brick 
yard. The Illinoian, York Till, and Sangamonian 
Don Beds were of special interest at this site.

Steam, C.W., Carroll, R.L and Clark T.H.
1978: Late Cenozoic Glaciation; Article in Geological

Evolution of North America, Third Edition, John
Wiley and Sons, New York, 566p.
This book provides a summary of the geological 
history of North America. One chapter is devoted 
to a review of the late Cenozoic glaciation. The 
Toronto area and specifically exposures at the 
Don Valley Brickyard are used to explain glacial 
stratigraphy and the nature of interglacial sedi 
ments.

Terasmae, J.
1955: A Palynological Study Relating to the Toronto 

Formation (Ontario) and the Pleistocene Deposits 
in the St. Lawrence Lowland (Quebec); Un 
published Ph.D. Thesis, McMaster University, 
Hamilton, Ontario.

1960: A Palynological Study of Pleistocene Inter 
glacial Beds at Toronto, Ontario; Geological Sur 
vey of Canada Bulletin, Volume 56, p.24-40.
Interglacial sediments, well exposed along the 
shore of Lake Ontario east of Toronto and in the 
Don Valley Brickyard, were studied. The basal 
beds consist of a thin till named the York Till. 
This till is separated by a time interval from the 
overlying nonglacial beds. The interglacial beds 
are subdivided into the Don beds at the base 
and the Scarborough beds above. The beds are 
separated by a hiatus and possibly by a minor 
glacial event. Overlying the Scarborough beds in 
ascending order are the Sunnybrook Till, Dan-
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forth beds (Lower Thorncllffe to Meadowcliffe 
Till), and the Thorncliffe beds.
Palynological and paleontological studies of the 
Don and Scarborough beds provided valuable 
insight into the paleoclimates. The Don beds 
were deposited at a time when the annual tem 
perature was 50 Fahrenheit warmer than now. 
Especially revealing is the identification of pollen 
from Liquidambar sp. (Sweet Gum tree). The Scar 
borough beds were laid down when the climate 
was an average of 10C colder.
The Don beds were thought to have been depos 
ited during the Sangamonian interglacial. The 
Scarborough beds were tentatively assigned to 
the St. Pierre interval and might have formed in a 
substage prior to the Wisconsinan proper.

Terasmae, J., Karrow, P.P., and Dreimanis, A.
1972: Quaternary Stratigraphy and Geomorphology of 

the Eastern Great Lakes Region of Southern On 
tario; XXIV International Geological Congress 
Guidebook, Volume A24, 75p.
The basis of this field trip guide is to provide an 
outline of the geology, geomorphology, and 
stratigraphy for southern Ontario. Quaternary ge 
ology was emphasized.
A major part of the excursion focuses on the 
Quaternary geology of Toronto. The sequence of 
deposits is one of the most well known in North 
America. The age of the interglacial beds provide 
a major correlation problem over the years. Stud 
ies in Europe and America helped define the 
classification. The Illinoian consists of the York 
Till; Sangamonian deposits include the Don and 
Scarborough Formations. Revised lists of floral 
and faunal species are included as are radiocar 
bon dates.

Tovell, W.M., and Freeman, E.B.
1978: Southeastern Ontario: A Geological Overview; 

p. 148-159 in Toronto 1978, Fieldtrips Guidebook, 
edited by A.L. Currie and W.O. Mackasey, Geo 
logical Society of America and Geological Asso 
ciation of Canada.
This field trip guide outlines major geological 
features of southeastern Ontario. Important sites 
visited in Toronto include the Don Valley Brick 
yard and Scarborough Bluffs.
The Don Valley Brickyard site had been under 
excavation for over 75 years. The Pleistocene 
section changed considerably over the years as 
the Pottery Road Formation was gradually ex 
posed in the northeastern corner of the pit. The 
Pottery Road is stated to be a channel sand unit 
of sand and gravel and is correlated with the St. 
Pierre Interstadial. Pollen collected from the for 
mation indicated a cool climate comparable to 
the underlying Scarborough Formation. It is possi 
ble that the pollen was reworked from the under 
lying Scarborough beds.
The Don Formation has yielded approximately 50 
taxa of beetles including several types of water 
beetles. The Don Formation overlies the York Till 
which is thought to be at least 100 000 years old.

Upham, W.
1895: The Climatic Conditions Shown by North Ameri 

can Interglacial Deposits; American Geologist, 
Volume 15, Number 5, p.273-295.
An excavation in the stratified drift and till beside 
the Don River in Toronto, Ontario yielded many 
fresh water molluscs (Pleurocera, Valvata, 
Sphaerium, and Unios), and at least three trees 
(Fraxinus, Quercus, and Taxus).
Two closely spaced retreats and advances of 
glacial ice deposited thick boulder clays at Scar 
borough and thin units westward at Toronto. The 
thick Scarborough stratified beds accumulated as 
a delta in a large lake. Upham felt that such a 
sediment load was only probable from englacial 
drift within the drainage area of the delta-forming 
streams. This meant close proximity to the ice 
margin.
Upham believed that ice-damming of the St. Law 
rence formed Lake Iroquois and then uplift of the 
land raised the shoreline to a height of almost 
200 feet above Lake Ontario at Toronto.

1895: The Climatic Conditions Shown by North Ameri 
can Interglacial Deposits; American Geologist, 
Volume 16, Number 2, p. 105-106.
At Toronto and Scarborough, Ontario glacial os 
cillations occurred, as shown by interbedded tills 
and fossiliferous stratified gravel, sand, and clay.
During deposition of the Scarborough drift the 
climate was no milder than today. This was de 
termined through the low altitude of the land, the 
proximity to Lake Algonquin, and by the eastward 
and northeastward surface-atmospheric currents 
and storms.
The trees of the time, whose wood was found in 
the interglacial Toronto beds, had their northern 
most limits in the same region today as during 
the interglacial periods in Toronto.

1901: The Toronto and Scarboro Drift Series; Ameri 
can Geologist, Volume 28, p.306-316.
The Toronto interglacial beds were interpreted to 
be part of a delta which was built on a lakeward- 
dipping bedrock slope. After the delta was built 
to a height of 200 feet, the same streams which 
built it began to incise channels into the struc 
ture. Downcutting by streams was thought to be 
the result of streams being relieved of their sedi 
ments. The whole interglacial period was thought 
to have lasted only a few hundred or possibly a 
thousand years with the ice sheet being close by 
at all times.

Ure, R.J.
1950: An Investigation of the Concretions in the Inter 

glacial in the North Toronto Region; Unpublished 
B.A.Sc. Thesis, University of Toronto.
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Wallace, R.C.
1927: Varve Materials and Banded Rocks; Royal Soci 

ety of Canada Transactions (Third Series), Vol 
ume 21, Number 4, p. 109-118.
This study looks at the relative mechanical and 
chemical composition of seasonally deposited 
varve materials. Three sample locations are 
used: the Don Valley interglacial beds in Toronto, 
Herb Lake in northern Manitoba, and Cross Lake 
in eastern Manitoba.
In the analyses, a definite increase in alumina, 
ferrie oxide, and potash from summer to winter, 
and a decrease in lime content over the same 
period, was noted.
The varves from the Don Valley were very dis 
tinctively graded as to summer (coarse and light 
coloured) and winter (fine and dark coloured). 
This sharp gradation in both size and colour 
indicated one half inch of summer deposition 
and one quarter inch of winter deposition on 
average for the Don Valley interglacial varves.

Watt, A.K.
1954: Correlation of the Pleistocene Geology as Seen 

in the Subway With that of the Toronto Region, 
Canada; Geological Association of Canada Pro 
ceedings, Volume 6, p. 69-81.
Almost all Toronto area Pleistocene formations 
were exposed during the subway excavations. 
Three tills were exposed, the lowest of which 
was thought to be Illinoian age as it underlay 
presumed Sangamonian Interglacial beds (Don 
sands and Scarborough clays) and a Wiscon 
sinan aged till. Fossil peats under the Wiscon 
sinan till gave ages which indicated that land 
above the Lake Iroquois shore existed before the 
Wisconsinan glaciation. The interstage sands 
were overlain by at least one upper Wisconsinan 
till which had since been removed through ero 
sion by glaciers, streams, and lakes. A lower 
Wisconsinan till was exposed at the Don Valley 
Brickyards.

Watt, A.K., Chapman, LJ., Putnam, D.F., and Tovell,
W.M.
1953: Glacial Geology of the Toronto-Orangeville

Area; Ontario; Geological Society of America
Guidebook to Trip No. 3.
This field guide deals with Pleistocene deposits 
of Toronto as well as north and northwest of 
Toronto.
The authors suggest that the Toronto interglacial 
beds, made up of the warm climate Don beds 
and the cooler climate Scarborough clays and 
sands as seen at both the Don Valley Brickyards 
and the Scarborough Bluffs, are Sangamonian in 
age. The overlying series of tills are Wisconsinan 
in age. The remainder of the guide deals with 
deposits north and northwest of Toronto.

Westgate, J.A., and Sharpe, D.R.
1980: Quaternary Geology of the Metro Toronto-Mark- 

ham Region Field Guidebook; Glacial Geology in 
the Service of Mineral Exploration: A Workshop, 
University of Toronto.
This fieldtrip guide outlines elements of the re 
gional geology for Toronto and Markham. A num 
ber of sites were visited including a stop at the 
Don Valley Brickyard. At the brickyard the York 
Till is used as an example of good lodgement or 
basal till. A number of questions are posed with 
regard to the depositional characteristics of the 
Sunnybrook Drift.
Additional field stops included the Oak Ridges 
Moraine and the Lake Ontario bluffs.

White, O.L, and Karrow, P.F.
1971: New Evidence for Spencer's Laurentian River; 

p.394-400 in Proceedings of the Fourteenth Con 
ference on Great Lakes Research, edited by D.V. 
Anderson and J.S. Seddon, The International As 
sociation for Great Lakes Research.
During the late 1800s, Spencer (1907) suggested 
that a major bedrock valley existed between 
Georgian Bay and Lake Ontario. A large river, the 
Laurentian River as named by Spencer, flowed 
through this valley, debouching into Lake Ontario 
east of Toronto. It was later suggested by Col 
eman that the Toronto interglacial deposits were 
deposited by a successor of the Laurentian River. 
Coleman suggested that this river entered Lake 
Ontario at Number Bay. This report utilizes data 
obtained from recent waterwell records. It con 
cludes that the location of the valley is south- 
west of Lake Simcoe and underlays the present 
Don River. It also suggests that this drainageway 
was still active at the end of the last interglacial, 
some 70 000 years ago.

Williams, N.E.
1975: Interglacial Caddisfly (Insecta: Trichoptera) Re 

mains as an Aid in Describing Past Environmental 
Conditions; Quaternary Non-Marine Paleoecology 
Conference, Program with Abstracts, Waterloo, 
Ontario.
About twenty Caddisfly taxa were recovered from 
interglacial sediments at the Don Valley Brick 
yard. One grouping was noted to be typical of 
certain present day Great Lakes shores.

Williams, N.E., Westgate, J.A., Williams, D.D., Morgan,
A., and Morgan, A.V.
1981: Invertebrate Fossils (Insecta: Trichoptera, Dip- 

tera, Coleoptera) From the Pleistocene Scar 
borough Formation at Toronto, Ontario, and Their 
Paleoenvironmental Significance; Quaternary Re 
search, Volume 16, p. 146-166.
The Pleistocene Scarborough Formation at To 
ronto formed as a delta, deposited at the mouth 
of a large river which drained from a lake lo 
cated to the north. The lake level suggested that 
drainage through the St. Lawrence Lowlands was 
prevented by a glacier.
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The Scarborough sediments yielded numerous 
remains of larval caddisflies, chironomids, and 
beetles. The youngest horizon sampled yielded 
cool climate fossils belonging to a boreal forest 
type environment. Large climatic differences 
were found between the upper and lower beds of 
the formation.

Williams, N.E., and Morgan, A.V.
1977: Fossil Caddisflies (Insecta; Trichoptera) from 

the Don Formation, Toronto, Ontario, and Their 
Use in Paleoecology; Canadian Journal of Zool 
ogy, Volume 55, p.519-527.
Fragments of Caddisfly larvae were recovered 
from the Sangamonian Don Formation at the Don 
Valley Brickyards. A total of 22 taxa were iden 
tified. They are divided into two groups; a lake 
assemblage and a river assemblage. The lake 
assemblage taxa are noted to be all found in the 
present day Great Lakes. The river assemblage 
suggests primarily low density deciduous vegeta 
tive cover. Again the climate is suggested to be 
very similar to the present Great Lakes region.
The nature of the sediments indicates that depo 
sition of the lower Don beds occurred over a thin 
substrate of York Till, or directly upon the Ordovi 
cian shale. Quiet water deposition was likely. The 
sandy cross-bedded sands midway in the section 
suggest a more littoral environment, whether due 
to falling lake level or a prograding delta was not 
known. The upper part of the Don beds seem to 
indicate deeper water conditions and possible 
fluctuating water levels.

Wilmarth, M.G.
1938: Lexicon of Geologic Names of the United 

States (including Alaska); United States Geologi 
cal Survey, Bulletin 896.
This book includes the names, ages, and de 
scriptions of geologic units used in the United 
States, Canada, Mexico, the West Indies, Central 
America, and Hawaii.
A description of the Toronto Formation is pro 
vided and the speculations of various authors as 
to its age are noted. Upham suggested the To 
ronto Formation belongs in the Champlain epoch, 
while Chamberlin stated its position as uncertain 
but might be later than the Wisconsinan Forma 
tion.

Wilson, A.W.G.
1901: Physical Geology of Central Ontario; Royal 

Canadian Institute Transactions, Volume 7, Num 
ber 1, p. 139-186.
This paper presents a summary of the geology of 
central Ontario covering Precambrian to recent 
time. The Pleistocene geology was not well 
known. The best known localities were at the 
Scarborough Heights and Taylor Brickpit sites at 
Toronto.
The fossils from the lowest group of interglacial 
beds at Toronto indicated a climate perhaps simi 
lar to Ohio. During this time the lake was thought 
to be connected with the Mississippi drainage

system. This connection might have existed pre 
vious to the first ice advance. As the interglacial 
beds were deposited it was not known whether 
the ice had fully withdrawn from the region. The 
upper interglacial beds contained fossils which 
indicated a climate similar to the present day 
Labrador coast or lower Gulf of St. Lawrence. 
The close of the interglacial was followed by a 
period of considerable erosion. The interglacial 
beds of later epochs were poorly known.
Photographs of the Taylor Brickpit and Scar 
borough Bluffs during the late 1800s are includ 
ed.

Wright, G.F.
1914a: Age of the Glacial Deposits in the Don Valley, 

Toronto, Ontario (abstract); Geological Society of 
America Bulletin, Volume 25, p.71-73.
The age of the Don glacial deposits are in con 
flict with the evidence of a more recent ice 
retreat from the southern part of Lake Erie, where 
the southern shoreline of Lake Warren is thought 
to be not more than 12 000 to 15 000 years old. 
The lakes that formed the ridges south of Lake 
Erie are thought to have lasted only 1000 years, 
whereas the sediments exposed in the terrace at 
Scarborough represent some 3000 years. This 
time span is thought to represent the opening of 
drainage south of the glacial ice in the Mohawk 
Valley and the final opening through the St. Law 
rence. The fluviatile glacial deposits in the Don 
Valley accumulated during this time.
The first ice advance across the Toronto region 
most likely proceeded from the Keewatin centre 
and, following a minor retreat, gave way to the 
ice from Labrador. It was probable that the warm 
climate fossils of the Don beds were specimens 
of an earlier time which were incorporated by the 
first ice advance. The sea shells of Moel Tryfaen, 
Wales, and Macclesfield, England, were believed 
by some geologists to have been deposited in 
such a manner.

Wright, G.F.
1914b: Age of the Glacial Deposits in the Don Valley,

Toronto, Ontario; Geological Society of America
Bulletin, Volume 25, p.205-214.
The occurrence of warm climate fossils in the 
interglacial deposits of the Don Valley was 
thought by many to record an immense interval 
of time between the two bounding ice sheets. A 
contrary conclusion is reached by the author.
In front of the Muir glacier in Alaska, fluvial 
deposits enveloped tree roots and stumps and 
were subsequently covered by till. It was be 
lieved that the warm climate specimens at To 
ronto were derived in a similar manner; that is, 
underlying Tertiary-aged deposits, were plowed 
up by an ice advance and raised to the level 
where they were found. A similar situation is 
cited from Moel Tryfaen, Wales, where well pre 
served shells were thought to have been pushed 
up by glacial action to a height of some 1000 
feet above sea level.
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The depositional scenario at Toronto is summa 
rized as follows. First the Keewatin ice sheet 
pushed southward to the Mississippi and east to 
Pennsylvania and Toronto. The Toronto area was 
occupied by plants and animals which now exist 
only some distance to the south. At that time the 
lower Don beds were deposited. Later, following 
the retreat of the Keewatin ice, the Labrador ice 
advanced and covered Toronto. During this ad 
vance the Scarborough beds were deposited and 
some of the fossils from the Don beds were 
incorporated into the Scarborough beds. Upon 
retreat of the Labrador ice, Lake Warren came 
into existence and with further retreat of the ice 
eastward, Lake Iroquois was formed. Thus, sug 
gests Wright, the whole sequence of events at 
Toronto could occur over a very short time.

Wright, W.B.
1937: The Glaciation of North America; p. 194-195 in 

The Quaternary Ice Age, 2nd Edition.
This book includes a chapter on the movements 
and deposits of the Quaternary ice sheets.
The most famous interglacial deposits (the To 
ronto Formation) were found in the Don Valley 
and along the Scarborough Bluffs in Toronto. The 
sediment sequence showed an old till overlain by 
interglacial silts (fossiliferous), a calcareous till, 
glacial sands and gravels, and englacial upper 
till. Mature valleys were formed during the inter 
glacial period and ice proceeded to fill them in 
with drift. Fossil indicators suggested a climate 
as warm or warmer during deposition of the To 
ronto Formation as compared to present day To 
ronto.
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