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AN INSTRUMENTAL SURVEY

OF THE

SHORELINES OF THE EXTINCT LAKES ALGONQUIN AND NIPISSING

1

SOUTHWESTERN ONTARIO.
BY

J. W. Goldthwait.

INTRODUCOTORY.
Nature of the Work.

In the summer of 1908 the writer was engaged to carry on an
instrumental survey of certain raised beaches and terraces in south-
western Ontario. This work formed part of a more comprehensive
study of the glacial and lacustrine features of the inter-lake penin-
sula, by Mr. Frank B. Taylor, and was done under his direction. Five
weeks were occupied in making accurate measurements of the alti-
tude of the Algonquin, Nipissing, and other shorelines at as many
localities as would be needed for the reconstruction of the ancient
water planes which they mark.

The value of instrumental work of this sort had already been
demonstrated elsewhere in the Great Lake region, and it was believed
that an application of such methods to the Ontario region would be
especially fruitful, because of the peculiar relations which Ontario
bears to the ancient lakes Algonquin and Nipissing. These great
pro-glaciall lakes were known to have had temporary outlets not only
down the St. Clair river (which forms the southwest boundary of
the region here treated), but across southern Ontario at two places: (1)
from Kirkfield eastward down the Trent valley; and (2) from North
Bay eastward down the Mattawa valley. Moreover, the recent com-~

1The term °pro-glacial’ means in front of the ice sheet.
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8 GEOLOGICAL SURVEY, CANADA

pletion of instrumental surveys of these shorelines on both sides of
Lake Michigan, in districts where the differential uplifts were
believed to have deformed the water planes in much the same way,
and to about the same extent, as in Ontario, promised to make this
investigation both rapid and fruitful.

The leveling was done by the writer, with the assistance of Mr.
Roy C. Jacobson. Meanwhile, Mr. Taylor, and Mr. W. A, Johnston
of the Geological Survey, in their field work on the glacial and lacus-
trine features, sought out localities where the beaches were well
developed and accessible for leveling. In this way the work of making
measurements was greatly expedited.

RESUME OF PREVIOUS STUDIES OF THE ALGONQUIN
" AND NTPISSING BEACHES.

(a) Previous Studies in Ontario.

The ancient shorelines of Ontario have been objects of interest
for at least three-quarters of a century. As early as 1837, Mr.
Thomas Roy—a civil engineer who had been surveying railway and
canal routes across Ontario—presented a paper (which was read by
Sir Charles Lyell) before the Geological Society of London, describ-
ing thirteen distinet terraces or beaches on the hillsides north of
Toronto.! After his visit to America in 1841, Lyell wrote enthusi-
astically of these raised beaches, which he had examined in company
with Mr. Roy.2

Not long after this (1853), the raised beaches and abandoned
terraces around the head of Georgian bay attracted the attention
of Mr. Sandford Fleming, C.E., and were described by him in a paper
‘entitled ¢ The Valley of the Nottawasaga.’

Ten years later Sir William Logan’s report on the Geology of
Canada devoted several pages to the ¢ ancient beaches, terraces, and
ridges’ of Canada. Shells were reported to have been found em-
bedded in the lake deposits at many places, and measurements of
altitude of old shorelines were recorded near Collingwood, at Mea-

1¢ Ancient State of the North American Continent.” Proc. Geol. Soc.,
London, vol. 2, 1837, No. 51, pp. 537-538.

2 Travels in North America in 184142, with geological observations on
the United States, Canada, and Nova Scotia.” London, vol. 2, 1845, p. 106.

8 Canadian Journal, val 1. 1853, pp. 223-226.
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ford; at several points around Owen Sound; at Isthmus bay, and at
Cabot head—on the Saugeen peninsula.l

No systematic exploration of these raised beaches was carried on,
however, until 1887. That summer and the next were spent by Dr.
J. W. Spencer in surveying tkem, and measuring their heights. A
report of this work was made by Dr. Spencer at the Cleveland meet-
ing of the American Association, in August, 18882 In this paper
the name ¢ Algonquin beach’ was proposed for the most conspicuous
raised beach of the Huron-Georgian Bay region, ‘ Lake Algonquin’
for the extinect lake, and ¢ Algonquin river’ for its ancient outlet
down the Trent valley.

Three years later, in a paper entitled ¢ Deformation of the Algon-
quin beach and birth of Lake Huron,® Dr. Spencer described the
course of this old shoreline along the east side of Lake Huron and
the south side of (Gleorgian bay, and presented in some detail the
results of his precise measurements of altitude at twelve localities
between Grand Bend and Kirkfield. The paper includes similar data
for a higher beach—the ¢ Forest beach.

The results of Dr. Spencer’s study are especially reliable, because
his measurements were made with a wye-level rather than with a
hand-level or an aneroid barometer. Comparing the altitude of the
Algonquin beach at his different localities, he demonstrated that the
shoreline is not horizontal, but rises towards the northeast. The rate
of inclination was estimated to be about 4.1 feet per mile north of
Lake Simcoe, but to diminish very rapidly towards the southwest,
becoming beyond Southampton only a little over 8 feet per mile.
The beach was not seen south of Grand Bend. The important con-
clusion was drawn that subsequent to the construction of the Algon-
quin beach, widespread differential uplifts raised this region, giving
it a southwestward slant; and that this uplift was most marked in
the northern part of the region. Furthermore, from his study of
certain beaches at levels below the Algonguin, Dr. Spencer discovered
that the lower, later beaches are less steeply inclined than the upper,
higher ones—i.e., the beaches diverge vertically towards the north-
east. This was especially evident from a comparison of the Algon-

410- ; ‘2Geo]0gy of Canada.” Can. Geol. Survey, Rep’t, of Progress, 1863, pp.
2 < The St. Lawrence Basin and the Great Lakes’ (Abstract). Proc.
Am, Assoc. Adv. Seci., vol. 37, pp. 197-199, 1888.
3 * Deformation of the Algonguin beach and birth of Lake Huron.”
Am. Jour. Sci., 4th series, vol. 41, 1891, pp. 12-21.
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quin beach with the higher Forest beach. Hence, the conclusion was
reached that the differential uplifts occurred during the period of
formetion of the shorelines instead of wholly at its close.

Previous to the writing of this paper, Dr. Spencer had worked
out the probable position of the focus of those uplifts which raised
the beaches of southwestern Ontario to their present altitude. This
focus, he placed not far southeast of James bay.t

The conclusions thus logically drawn by Dr. Spencer twenty years
ago have been abundantly confirmed by the present investigations, as
will be seen in the pages which follow. One important exception,
however, should here be mentioned. With no observations south of
Grand Bend to guide him, Dr. Spencer took the average rate of
descent of the Algonquin shoreline between Southampton and Grand
Bend and supposed it to continue southward without further change,
somewhat indefinitely. Thus he carried the plane of the shoreline
beneath the present Lake Huron, and estimated that the Algonquin
beach lies 20 feet under water at Sarnia. This, as it now appears,
was a mistake. The conclusion was based upon measurements too far
apart. In failing to follow the Algonquin beach southward to Sarnia,
an opportunity was lost for establishing a fact of fundamental impor-
tance—the original altitude of Lake Algonquin above sea-level.

Previous to 1892, the extension of the Algonquin beach to the
northeast and north of Georgian bay was largely a matter of con-
jecture. Dr. G. K. Gilbert, of the United States Geological Survey,
reasoning from the facts already observed by Dr. Spencer and
himself, farther south, had expressed the opinion that Lake Algon-
quin probably once discharged through the pass east of North Bay,
Ontario, into the Mattawa and Ottawa rivers.? Gilbert’s theory was
confirmed in September, 1892, by Prof. G. F. Wright and three com-
panions, who visited the district between Lake Nipissing and the
Mattawa, and found satisfactory indications of the former occupancy
of the pass by a great river.3

In 1893, Mr. Frank B. Taylor made the first of several successive

1°0On the focus of regional post-glacial uplift.’ Trans. Roy. Soc.
Canada, vol. 7, 1889, p. 129.

2 “The history of the Niagara River.” New York Commissioners State
Reserv. Niagara, 6th Ann. Rept., 1889, pp. 61-84; (reprinted in) Smithsonian
Rept., 1890, pp'. 231-257.

8 “ The supposed post-glacial outlet of the Great Lakes through Lake
Nipisg.l;’gsand the Mattawa River.” Bull. Geol. Soc. America, vol. 4, 1892,
Pp. 4 3
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visits to Ontario, in which he explored the courses of the ancient
outlets at North Bay and Kirkfield, and traced and measured the
heights of the associated shorelines. The observations made on the
first few trips were published in a series of papers, and have to do
especially with the ¢ Nipissing outlet’ at North Bay, and with the
¢ Nipissing beach’ which is its contemporary shoreline.! But the
papers also include descriptions of the raised beaches south of that
district, around Lake Simecoe and east of Georgian bay. Most of the
hand-level and aneroid measurements made by Mr. Taylor during
these early visits have been either confirmed or corrected under his
direction by the wye-level survey of 1908. The results of Mr.
Taylor’s more recent studies in Ontario are as yet unpublished; but
they are to be embodied in a report on studies which he is now carry-
ing on.

A number of hand-level and aneroid measurements of raised
beaches on Giants Tomb and two other islands in Georgian bay were
made in 1901 by Mr. Frank M. Comstock of the Case School of
Applied Science at Cleveland.? These measurements are of use in
extending the plane of the Nipissing shoreline northward beyond the
Penetanguishene peninsula, as shown in Fig. 4. None of the islands,
unfortunately, rise high enough to bear a record of the Algonquin
stage.

(b) Previous Studies in the United States.

Mr. Taylor’s studies of the outlets and shorelines in Ontario have
already been referred to. His observations even in the first year of
reconnaissance (1893) extended over several hundred miles of shore-
line outside Ontario. During the following years, with occasional
interruptions, he carried his explorations almost completely around
the Great Lakes. In the course of a few years he had worked out the
general outlines of Lake Algonquin and its successor, the ¢ Nipissing
Great Lakes,” and had found that the southwestward tilt of the water
planes which Spencer had observed in Ontario extends ever the
whole upper Great Lake region. The Nipissing beach seemed to

1¢The Ancient Strait at Nipissing.” Bull, Geol. Soc. America, vol. 5,
1893, pp. 620-626. .

¢ 'JI.‘)lrl’e Limit of post-glacial Submergence in the Highlands east of Geor-
gian Bay.” Am. Geologist, vol. 14, 1894, pp. 252-285. ,

¢ Notes on the Quaternary Geology of the Mattawa and Ottawa Valleys.
Am!. Geologist, vol. 18, 1896, pp. 108-120.

2 ¢ Ancient Lake Beaches on the Islands in Georgian Bay.” Am. Geolo-
gist, vol. 83, 1904, pp. 811-318.
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have been deformed in a remarkably uniform fashion, so as to mark
an evenly inclined plane instead of a warped one.!

The measurements by which these broader features of deforma-
tion were recognized were subject to some uncertainty; for they
were made partly with the hand level and partly with the aneroid.
Few, if any, measurements with more precise instruments were
secured. So, while a general knowledge of the Algonquin and
Nipissing shorelines was extended rapidly over the whole region,
certain problems were left unsolved, awaiting the use of more precise
-methods of study in critical districts.

Among these problems one may be selected for illustration because
it was so troublesome and yet so important. What becomes of the
Algonquin and the Nipissing water planes as they pass southward in
the direction of their convergence? At first the same mistake was
made in the Michigan basin that Dr. Spencer had made in the Huron
basin: the Algonquin beach was assumed on insufficient evidence to
continue its southward slant so far as to pass beneath the present
lake and to be submerged 130 feet at Chicago.? But as more atten-
tion was direeted to the raised beaches of the lower peninsula of
Michigan, it became more and more evident that the southward in-
clination flattens rapidly before the beaches reach the level of Lakes
Michigan and Huron. The hand-level and aneroid measurements
failed to bring out satisfactorily the identity of these two important
shorelines in the critical southern part of the region. As the Algon-
quin and Nipissing planes draw together, the difference in altitude
between them decreasing from 180 feet at Mackinac island to 95 feet
at Harbour Springs and 20 feet at Traverse City, the distinction
between the beaches, at first obvious, becomes increasingly difficult
and at last impossible, unless observations are made a few miles
apart and a spirit level is used in place of the less accurate instru-
ments. Itis necessary that errors of measurement should be in inches
rather than in feet. So, during the nineties and up to 1905, while
hand-level and aneroid were still reliéd upon to solve the question, a
state of uncertainty prevailed as to (a) the probable distance south-
ward to which these differential uplifts had taken effect, (b) the
depth of submergence of the Algonquin and the Nipissing planes

1‘The Second Lake Algonquin.” Am. Geologist, vol. 15, 1895, pp. 162-163,
and fig. 6.

2 ¢ Qp. cit., p. 108, and fig. 3.
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below Lake Michigan and Lake Huron at Chicago and Port Huron,
respectively, and (¢) the possibility that the water planes flatten so
completely southward as not to pass beneath the lakes at all.

Observations on both sides of the lower peninsula of Michigan
by Mr. Frank Leverett, and Mr. Taylor (largely unpublished),
together with certain wye-level measurements by Dr. A. C. Lane and
his associates on the Michigan State Survey, around Saginaw bay
and the ‘thumb,’ were gradually changing this third idea from a
possibility to a probability, when the writer, under the auspices of
the Wisconsin Geological and Natural History Survey, undertook a
detailed study of the raised beaches along the west side of Lake
Michigan, in the critical district where the two shorelines had been
thought to pass beneath the level of the modern lake.! This work in
eastern Wisconsin differed from earlier investigations in that it
covered a comparatively small field, with observations that were
practically continuous along the Algonquin beach, and included
measurements of altitude not only of this beach but of the complete
series. The measurements were made with the wye-level at mnearly
fifty stations, averaging twomiles apart. The study showed (a) that
the inclination of the Algonquin beach on the west side of Lake
Michigan decreases greatly towards the south, changing from about
1.6 feet per mile at Washington island to only a few inches per mile
south of Sturgeon bay; and (b) that the few fragments of the Algon-
quin beach which have escaped destruction from cliff recession south
of Sturgeon bay (midway down Lake Michigan) suggest a complete
flattening of the Algonquin plane at a height of 25 feet above modern
lake level (607 feet A.T.). In other words,the southern half of the
Lake Michigan basin seemed not to have been affected by post-Algon-
quin differential uplifts. This conclusion was based partly on the
fact that certain higher beaches older than the Algonquin seemed to
be horizontal near the south end of Lake Michigan.2 '

In the summer of 1907, under the guidance of Mr. Taylor, a
similar detailed survey of the Algonquin and Nipissing beaches was
carried on by the writer along the east side of Lake Michigan. The
results of this were stated in a brief paper in the Journal of

1 ¢ Correlation of the réised beaches on the west side of Lake Michigan.’
Jour. Geology, vol. 14, 1906, pp. 411-424. ° Abandoned shorelines of eastern
g;sconsm.’ Bull. Wisconsin Geol. and Nat. History Survey, No. 17, 1907,

pp.

3 Op. cit., fig. 8 and plate 1.
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Geology.l Over twenty-five lines of levels were run, at stations
averaging about five miles apart. In most respects the measurements
here confirmed those from eastern Wisconsin. As before, however,
the scarcity of remnants of the Algonquin beach made it difficult,
even with precise measurements, to determine whether the Algonquin
and Nipissing beaches converge to form a single horizontal shoreline
at 596 feet, or whether the two beaches become horizontal at 607 and
596 feet, respectively. On the whole, the former view seemed the
more probable, in spite of the fact that the latter would agree better
with the conclusions drawn from the work in Wisconsin in 1905.2

The attitude of the Algonquin beach and its relation to the Nipis-
sing shoreline around Lake Michigan, therefore, was still in doubt
after the work of 1907, although the horizontality of both around the
southern half of the lake had been thoroughly established by the
recognition there of a strong shoreline uniformly 598 feet above sea-
level, and of the horizontal condition of the higher beaches as far
north as Holland and Milwaukee.

A summary of these detailed measurements on the east side of
Lake Michigan was presented in graphic form in a map showing
isobases or lines of equal deformation of the Algonguin beach over
the northern half of Lake Michigan.3

The close correspondence between the conditions there and those
which Dr. Spencer had reported from Ontario was brought out in a
small map of the Great Lake region, on which a few selected isobases
were extended eastward through points in Michigan to some of Dr.

Spencer’s points near Georgian bay and the east shore of Lake
Huron.

The question of the horizontality and height of the Algonquin
and Nipissing beaches around the.south ends of the two lakes was
one of the problems upon which it was hoped the investigations and
measurements of 1908 in Ontario would throw light. That question
indeed seems now to have been settled. The two shorelines seem to
become horizontal at 607 feet and 596 feet, respectively, as was sug-
gested in 1905 in Wisconsin.

1¢ A reconstruction of water lanes of the extinct glacial lakes in the
Lake Michigan basin.” Jour. Geology, vol. 16, 1908, pp. 459-476.

2 ¢ Qp. cit., p. 472.
% Op. cit., fig. 3 and plate 1.
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RESULTS SECURED IN 1908.

The scope of the work in Ontario and its bearing on fundamental
problems of lake history and of post-glacial deformations, is indicated
in the following summary :—

(1) ‘Measurements of altitude of the Algonquin beach (or of its

supposed equivalent) have been made with the wye-level at over forty
localities, distributed as follows:—

(a) East side of Lake Huron.. .. .. .. 7 localities.
(b) South and southeast shore of Geor-

gianbay.. .. .. .. .. .. .. .. 11 “
(¢) Lake Simcoe district... .. .. .. .. 11 ~ ¢
(d) Kirkfield-Trent Valley dlstrlct b «
(¢) Archean highlands.. .. .. .. .. .. 4 “

Total number... .. .. .. .. .. 44 “

In addition to these, a number of measurements were made at
other localities with the pocket level, by Mr. Taylor and Mr.
Johnston.

(2) These measurements make it possible to construct lines of
equal deformation of the Algonquin beach across southwestern
Ontario, Lake Simcoe, and the southern part of Georgian bay. These
isebases can be extended westward across Lake Huron to connect
with those previously drawn over Lake Michigan, with which they
are in surprising accordance. Thus the area over which a full set of
isobages of post-Algonquin deformation can be constructed has been
more than doubled.

(8) The survey has fully established the connexion of the ancient
outlet or ¢ Algonquin river’ east of Kirkfield with Lake Algonquin
during the stage when the ¢ Algonquin beach’ was being constructed.
And since this shoreline is also connected with the head of the St.
Clair river at Sarnia, it is clearly the record of a ‘ two outlet’ stage.

(4) The direction of tilt of this shoreline, and its rate of tilt in
feet per mile have been worked out with some precision. In this
respect Dr. Spencer’s conclusions have been confirmed. The new
observations, however, contradict Dr. Spencer’s assumption that the
gouthward slant continues at least as far as the southern end of Lake
Huron.

(5) The Algonquin beach is found to become horizontal at 607
feet above sea-level, around the southern end of the lake. A line
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drawn across Lake Huron not far north of Bad Axe, Michigan, and
Grand Bend, Ontario, separates the northern district of differential
uplift from the southern district of horizontality.

(6) The horizontality of the Algonquin beach at 607 feet around
the southern end of Lake Huron gives added weight to the view that
this beach in the southern part of the Lake Michigan basin is also
approximately 607 feet above sea-level, as was suggested in 1905.

(7) The widespread horizontality thus approximately, if not
perfectly, realized, is ground for the inference that the Algonquin
beach, south of a line through Green Bay, Wisconsin, Onekama,
Michigan, Bad Axe, Michigan, and Grand Bend, Ontario, stands
to-day at the same height as when it was being formed. In other
words, the original height of Lake Algonquin above the sea was
probably 600 feet.

(8) This conclusion brings with it the means of measuring the
absolute amount of uplift of other parts of the Great Lake region
since Algonquin time, or conversely, of determining the height at
which other parts of the Great Lake region stood, above or below sea-
level, at the time when Lake Algonquin had its overflow partly down
the Algonquin river and partly down the St. Clair river. By infer-
ence, also, still earlier conditions of altitude can be estimated. Now,
at last, we have a datum plane from which to measure post-glacial
uplifts.!

(9) Observations, especially by Mr. Taylor and Mr, Johnston,
indicate that the tilting was much stronger close to the border of the
Archzan highlands than a short distance away, amounting to 6 feet
per mile. In connexion with this, the rough parallelism of the
isobases with that border, across the two lakes, suggests that the up-
lifts originated in the substructure of the Archsan area, conforming
closely to its boundaries, ‘though started not improbably, as has been
supposed, by isostatic adjustment to the removal of the heavy ice
sheet.

! (10) The measurements at several localities east of Kirkfield,
near Balsam lake and Cameron lake, indicate that either (a) the
Algonquin beach in that region has been warped in an unusual way,

1 Dr. Spencer in his paper on ‘ Deformation of the Algonquin beach
and birth of Lake Huron’ in 1890, wrote: “ We have not yet the instru-
mentally measurable proof that the Algonquin plane was lower than 300
€eet above the sea............ for we do not know what was the initial plane
of upward movement.”
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or (b) the strong beach of that district marks a step-like series of
pools between rapids on the Algonquin river. A special detailed
study of this field ought to determine which is the case.

(11) Leveling at four localities between Lake Simcoe and the
Mattawa valley, while correcting Mr. Taylor’s aneroid measurements,
does not seriously modify his conclusion that in that part of the
Archean highlands the inclination of the Algonquin beach is not
uniformly southwestward, and may be locally towards the northeast.!
The data on the Nipissing beach, however, favour the view that the
highest beach at the four localities is not in every case the Algon-
quin,

(12) Precise measurements of altitude of the Nipissing shoreline
at about twenty-five localities in Ontario, when assembled and com-
pared with altitudes of the same beach in the United States, allow
the construction of isobases for the Nipissing plane. This has not
been attempted since Mr, Taylor’s well-known map of 1894. The
reconstruction of this plane, while confirming Mr. Taylor’s original
conclusions in the main, differs from it in certain important parti-
culars—e.g., the plane becomes horizontal southward (at an altitude
of 596 feet), instead of slanting beneath the lake. The post-Nipis-
sing uplifts are found to have acted from a slightly more easterly
direction than the earlier uplifts, but to have affected virtually the
same portion of the Great Lake region.

The foregoing conclusions will be reviewed at the end of the
paper, after the evidence supporting them has been presented.

SHORELINES OF LAKE ALGONQUIN AND ITS SUCCES-
SORS IN ONTARIO.

The newly collected data concerning altitudes of the Algonquin,
Nipissing, and other shorelines may, for convenience, be divided into
five parts, representing five rather distinct geographic distriets:
(a) the east shore of Lake Huron; (b) the south and southeast shores
of Georgian bay; (¢) the Lake Simcoe district; (d) the Kirkfield-
Trent Valley district; and (e¢) the Archman highlands. For each
district the measurements will first be given in tabular form; follow-
ing this will be a short discussion of the conditions in each. All
localities are shown on the large map, Fig. 1.

1 This conclusion was reached in 1896 (see ° Notes on the Quaternary
Geology of the Mattawa and Ottawa valleys.’ Am. Geologist, vol. 18, pp.
118-119), but the possibility that the highest beach at some of these locali-
ties might not be the Algonquin beach was recognized.

2—2
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(a) The East Shore of Lake Huron.

Wye-level measurements from the lake up to the highest Algon-
quin beach resulted as follows:—

3 B
i o
8 g Description of _2'§ Description of
« & | beach or ter- s beach or ter-
Locality. ot o | race, andof | ~& race, and of Other shorelines.
55 | place where | & | place where
25 ( measured. | B.8 measured.
28 23 :
< <
Feet Feet
Sarnia ....... 606- |Beach ridge.| 596 |Gravelly beach,|Several other ridges,
607 On main with sandy| above and below the
road 1 mile crest, 700 yards| Nipissing,but none so
east of town. back from lake| continuous. Upper
near Port Ed-| ones gravelly, lower
ward. ones sandy.

Kettle Point..| 607 [Base of cut
bluff, 2 miles
back from
shore, on
east-west
road, 3 miles
south of Ket-
tle Pt.

606 |Sandy ridge| 596 |Sandy ridge, 100/Sandy ridges between
close to last. yds. out from| these, at 600, 602, and
last. 603 feet.

Grand Bend..| 607 |Gravellybeach|.... .|................ Modern dunes cut back
ridge recent- by waves to low cliff,
1y exposed by leave no chance for
migration of beaches at lower lev-
dunes, at els than Algonquin.
shore 13 miles
north of vil-
lage, and a
quarter of a
mile north of
Maple Grove,

Bayfield...... 613 |Terraceatbase]......|.ccvveues vonnn Modern cliff rises to

of 15 ft. bluff
at shore at
J. Watson’s,

Wilson’s) 4
miles south of

(formerly|, ’

village.

610 feet.
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<g <g
o pr
ﬁ'g Description of| % & | Description of
wg beach or ter- | & | beach or ter-
Locality. : race, and of “ race, and of Other shorelines.
&5 | placewhere | g 5 place where
2 & measured. B2 g measured.
£85 =28
:a &0 4%
Feet, Feet.

Kincardine.,.| 665 |Barrier beach,| 600 |Baseof bluff near|Obscure beaches noted
1 mile south lake, due west| at 641 feet, railway
of centre of of last. crossing, and 6567 feet
town, at in cemetery,
north edge of
cemetery.

Was bui Yt
half a mile off
shore with a
shallow la-
goon behind.

667 |Same barrier,| 604 (Base of bluff at|Beaches at 636 feet (2),
on Albert st., foot of Albert| 646 feet (good), 651
4 mile north street. feet (?), and 660 feet
of cemetery. (good).

Baie du Doré.|......|l......oouue o 618 |Bench at foot of{Remarkably high steep
alow but sharp-| bluff with base at 661
ly cut bluff. feet, half a mile back

from ghore, Too low
to correspond with the
Algonquin. Lower
beaches at 610 and 612
feet.

Port Elgin .,.| 710 |Barrier beach|{ 614 {Base of 20 ft.|Beaches at 671 feet (2)
connectin bluff behind| 689, 696, and 702 feet.
with higg dunes near
kame on Sau- shore, at elbow

een road. of road, west of
n east-west last.
road 14 miles
south of vil-
lage.
Southampton.|. ..... Hhennonenras 618 Beach of fine|Beaches, mostly sandy,

gravel, in lot
back of Cath-
olic church.

between Nipissing
and lake, at 597, 601,
603, 605, 608, 607 and
611 feet (at Mr. Bow-

man’s house).

This east shore of Lake Huron does not afford many localities
for observations; for the modern cliffs have very generally been cut

26562—2%
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back past the old shorelines into higher ground. The stretch of forty-
four miles between XKincardine and Bayfield with no measurements is
due to this lack of preservation of the Algonquin beach, and to the
difficulty of discovering, in the few days assigned to this distriet,
such fragments of it as the one which still remains at Bayfield. At
Goderich the modern cliffs are 50 to 100 feet high, except close to
the mouth of the river, where they have been cut back across a well-
defined river terrace whose altitude is 607 feet. This is about 20
feet too low to be a flood plain adjusted to the Algonquin stage. It
probably belongs to the Nipissing stage of the lake, since the Nipis-
sing shoreline, if it were here, should occur at an altitude of about
600 feet, and this flood plain fragment is an unknown distance up-
valley from the shore of Nipissing time. Eighteenmile creek, one of
Dr. Spencer’s localities for the Algonquin beach, proved to be a dis-
appointment. A number of river terraces were found at the mouth
of the creck; but not a sign of a shore terrace. The modern cliffs
have been cut back into higher ground. Possibly a shore terrace,
once measured by Dr. Spencer, has been consumed by the cliff reces-
sion of the last twenty years.

In spite of this destruction of the record, the six good localities
where the Algonquin beach is strongly developed (Sarnia, Kettle
Point, Grand Bend, Bayfield, Kincardine, and Port Elgin) suffice to
show its attitude. From Sarnia northward to Grand Bend at least
the beach is virtually horizontal at 607 feet. A few feet must be
allowed, of course, for the constructional variation and for small
errors of leveling. This horizontality of the Algonquin beach at 607
feet agrees with observations on the west side of the lake, in Michi-
gan, and with the writer’s conclusions in eastern Wisconsin. There
is no mistaking the Algonguin beach; it is stronger than any other
except the Nipissing.

North of Grand Bend (and an unknown distance south of Bay-
field) the Algonquin beach begins to rise towards the northeast. The
exact direction of ascent cannot be determined from the few observa-
tions in the table, alone; it is based on more complete data farther
north, as will be explained later. The distance between Bayfield and
Kincardine, measured in the direction of tilt (N 21° E) is forty-four
miles; the difference in altitude of the Algonquin beach at the two
places is (666-613 feet) 53 feet, making the average tilt 