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INTRODUCTORY

This survey was undertaken in the hope
of extending our knowledge of the Appalachian
Mountaln gystem and its erosional history by study of
the topography of part of the System in Canadasa,

The area studied lies chiefly in the
Eastern Townships of Quebec, where the Appalachians
cross with a northeasterly trend, south of the St,
Lawrence River, and north of the United States bordere.
This part of the Appalachians in Canadsa i3, in the main,
a continuatlon of the Green Mountains of Vermont and
i1s known as the Notre Dame Mountains. The System also
includes the Sutton and Megantic Mountsins. The Topo-
graphic Survey of Canada has published contour maps of
this region on a scale of one mile to one inch, with a

contour interval of twenty-five feet.

This study 1s based on the Davis concept
of erosion cycles., Davis concelved of erosion in an
area as working towards a state of planation. This
process does not ordinarily proceed smoothly to complet-
ion, but is interrupted by changes of conditions such as
a shift in sea-level, warping of the crust or a change
in nlimate. Thus new cycles are inaugurated and so 1t
heppens that topographies commonly show evidences of
seversd] incomplete cycles. Most observers are agreed that

the Appalachians present a multicycle topography,



but there is little agreement on the number of cycles,
their geological age, or their dquration. There 1is also
some doubt as to the part Played by marine erosion as
compared with that played by sub-aerial erosion. The even
skyline of much of the Appalachians in the United sStates
was observed and studied by the early physlographers.

This informity of summit elevation and evidence of repeat -
ed rejuvenation are clearly visible on topographic maps,
but features like flat summits truncating rock structures
and terraces along river valleys, seen at different places,
have been correlated in different ways by different
writers, Careful detasiled study is needed to trace out
these surfaces. Warping, faulting, the occurrence of
resistant rock masses acting as temporary base levels and,
in the northern part of the area, glaciation haw complicated
the problem tremendously. Thus, though the physiography
of the Appalachians has been studlied for sixty-odd years,
and though many theories and conjectures have been
advanced, there is still much doubt and variance of

opinion sbout the erosional history of these mountains,

Some of the views held about the erosional
history are shown in table number one. The earlisr
observers, including Davis (18), Hayes and Campbell (9),
on the whole limited the number of erosional surfaces to
not more than three. Some observers, including Barrell
(7), and Knopf (33), increased the number of surfaces great-

ly, Barrell mentioning five or six, and eleven marine
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of Maine, New Hampshire, and Vermont, the amount decreas-
ing as the Cenadlan border is neared. One reason for
this i1s the fact that as yet no topographic maps have been
published for large areas of northern Maine. In addition,
the northern regions of these states are thinly populated
and inaccessible. Further, the erosion surfaces are harde

er to recognize in these areas, partly dvue to the strong

glaciation, and also due to the fact that much of the
region rises as monadnocks above the levels of the prob-
able erosion surfaces, Some work has been done in this

area, however, largely in the White Mountains.

In his studies of this area Lobeck (35),
concluded "An attempt to trace the New England (Schooley)
Peneplane from the base of Mount Monadnock to the White
Mountains has led to the unqualified conclusion that 1In
the latter region the peneplane l1ies near the base of the
mountains, and that the mountains represent monadnoks
rising far above the badly dissected upland surface. In
addition to the field evidence, a study of the topographic
sheets east of the mountains, and Hitchcockts atlas of
New Hampshire, by means of projected sections, decisively
supports the conclusion™, Goldthwaite (23) also has
studied erosion surfaces in the Presidential Range of

the White Mountains, and while not coming to any def-

inite conclusions, thinks a certain flattening of the hill

spurs at about 4,000 feet may be due to former residual

mountains at about this height. Davis earlier had thought

that the peneplane explanation might not apply to the



White Mountains, due to their ruggedness,

The most widely recognized peneplane
in the northern Appalechians is the Schooley (New
England). This surface i1s thought to reach the White
Mountains and the northern parts of New England at an
elevation of about 2,000 feet. Several persons have
tentatlvely correlated this peneplane with the
Kittatinny and Upland surfaces recognized in various
regions. liany people assume a peneplane older than
the Schooley, the so-called Pall-Zone peneplane. This
gurface is thought to have been covered by eoastal
plain sedirents, in the east and south, and 18 now seen
only where these sediments ace removed, showing the
gsurface of the old peneplane. Some guthorities have
recognized surfaces younger than the Senooley, deve-
loped largely on less resistént rocks. Among the more
commonly used names are the Harrisburg for a surface
younger than the Schooley, and the Somerville for a sur-
face younger than the Harrisburg. Parker and Coosa are
names often given tothestrath known as the Somerville,
Different observers may omit one or more of the erosion

cycles, such as the Fall-Zone peneplsne, or may add

one or more surfaces. Also many different names are

used for these erosion surfaces, over twenty havirgbeen

used in Pennsylvania alone.



METHODS USED IN STUDIES OF THE APPALACHIAN
EROSION SURFACES.

Topographlc maps are used to a large extent
in the study of erosion surfaces. Whereas in the field
only a small area may be studied at a time, with the use
of maps having good elevation contours wide sreas may be
studied and erosion surfaces may be traced from area to
area, In many cases without spending a great deal of
time and with much less trouble than it would take in the
fileld. Geologic maps are necessary in assessing the
effeets of structure and varied rock resistances on eros-
ion. When possible these map studies should be supple-
mented by direct observation in the field.

Several methods have been used in the

systematic analysis of topographic maps for the purpose

of detecting old peneplane or strath levels. One method
is by the construction of profiles or cross-sections of
the topography of a region. For best results these should
be constructed parallel to one another and as nearly across
the strike of the hills as possible. Usually the vertical
scale is exaggerated, somet imes as much as fifty times.
The distance between profiles varies, depending upon the
district, topography and the shape of the hills. Once
have been constructed they may be studied

the profiles

individually or they may be projected in groups onto a

single vertical plane. often summits alone or surfaces

within a given elevatlion range may be projected to the



base-line, in order to emphasize any accordance of levels,

Another method is to make partial models
from the profiles, This is usually done by cutting the
profiles out of cardboard and Placing them in their correct
relative positions to scale. The model may then be
studied from different directions and angles, and any dip
or warping of the erosion surface may be seen fairly easily.
This method of studying the profiles has an advantage over
the projected profiles in that most of the features of the
topography may still be seen, whereas in the projected
profiles only the traces of the higher surfaces are usual-
ly seen, the hills and terraces of the lower surfaces often
being lost behind the profiles in the foregrounde. The
study of the single profiles also shows up all the topo-
graphic features such as hilltops and terraces, but it may
be more difficult to recognize the surfaces in the first
place, and it may also be more difficult to follow the sur-
faces from one profile to the next. If the surfaces are
mich dissected and few traces of them remain, it may also

be difficult to find and follow them on the modele.

If the surfaces have been greatly dis-

sected and few traces of them ramain, and if these traces

include no flat topped hills and no or few terraces, but

only a few eroded and mich-rounded hills, methods other

than profiles may be best. In such a ragion the profiles

would have to be constructed at very close intervals in
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order to cross the ma jority of the remaining traces of
the erosion surfaces and even in this case many of the
profiles would cut across the sides of hills, and be
practically useless. Several methods many be used in a
case like this, For instance the tops of the hills may
be projected to a base line taken across the strike of
the range, and the elevations found into which the maj-
ority of the hilltops seem to fall. Different contour
ranges on the maps may be coloured in di fferent manners,
and studied in order to determine the height of hills and
the amount of surface which lie within certain contour
ranges. Usually a different colour 1s used for each con-
tour interval of about a hundred feet. Another method

jg to colour hilltops according to their elevation, once
again using a different colour for each elevatalon range
of about one hundred feet. These last three methods are
more or less based on the same principle, to show the

number of hills that lie within certailn elevation rangese

Besides these methods using hilltops,

there are others which may Iin certain cases be used,

mainly to find the younger and less complete erosion sur-

faces and straths. Rlvers and their valleys may be
examined to find evidences of renewed downcutting and

re juvenation. This may be shown by knick-points, incised

meanders, or by a river cutting deeply below a flood plain
’

of its own formation. Usually these signs of rejuvenation



are related to the last cycle of erosion only, and it

1s possible that they may merely show the removal of a
temporary base-level. The terraces along a river valley
may in some cases give some information about a cycle of
erosion, 2nd if the straths extend over a falrly large area
they may be considered as an erosion surface, such a one-
belng usually seen in only the leest r:sistant of the rocks.
Attempts have been made to use other criteria, such as

correspondence of wind gaps in various parts of a range.

The above mentioned methods are, on the
whole, the maln ones used for the study of erosion sur-
faces from topographic maps. Not every method is suit-
able for all districts, but usually several of them may
be used with some success,

While studying an area for erosion sur-
faces it is wise to remember that apparent surfaces may be
caused by other methods than peneplanation. If a peneplane
is uplifted, the less resistant rocks should be eroded
more quickly than the resistant ones, These resistant
rocks may, in places, slow down gradation enough to cause
local levelinge. Rocks of different resistanees forming
the peneplane surface may, after uplift, be worn ucwn at
different rates, while yet retaining a semblance of flat-
ness, thus forming several levels. These levels might be
mistaken for the results of differing cycles of erosion.

Faulting may also uplift one part of a surface more than

another part, again giving = misleading evidence of more
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than one erosion surface. For these and other reasons the

geology and structure of = region must also be taken into

account in a study of this typee.

REGIONS OF THE APPALACHIANS THAT HAVE BEEN EX-
AMINED BY THESE METHODS.

Much of the area of the Appalachians
has been examined by one or other of the methods mentioned
gabove . Goldthwaite (23), Johnson (26), Lobeck (35) and
Lane (34) have investigated the White Mountains srea. Davis
(17) has written on a large area, often with special emphas-
is on the drainage. Amongst the districtshe has described
are Pennsylvanla, northern New Jersey and southern New
England. Fridley (20) has studied the erosion surfaces
of south central New York. Toppan (45) has written on the
physiography of Maine, and Perkins (38) on the physiography
of Vermont. Alcock (1), has described probablse traces of
an old peneplane surface in the Shickshock Mountains (a cone
tinuation in Gaspe of the Notre Dame Mountains of Quebec
and the Green Mountains of Vermont). Cooke (15) and others
have described the even skylines of the Canadian Shield
area. Barrell (7) has studied wide areas of the northern
Appalachians, especially the reglons bordering the Atlantic
Ocean, where he has recognized what he thinks are marine-
Much work has also been done on regions

carved terraces.

farther south in the Appalachians. Lately Shaffer (40),has

tried to correlate the surfaces found in the Southern

Appalachians with those recognized in the narthern Appalachlens
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studying an intervening stretch in Tennessee and Kentuckye.
Thus wldespread areas have been studied in the attempts to

unravel the erosional history of the Appalachlans,

AREA STUDIED IN THIS SURVEY.

The area studied in this paper is all in-
cluded in the Province of Quebec, Canada, except for some
study which was given to certain quadrangles of the United
States Topographic Survey along the Canadian United States
border in the States of Maine, New Hampshire and Vermont.
These quadrangles were referred to at times %o aid in claril-
fying problems that were hard to solve from the Ganadian

side only.

In the Province of Quebec the area studied
was all south of the St.Lawrence River, and largely in
that part to which the name Eastern Townships has been glven,

with part of the St.lLawrence Plain included.

It extends eastward from the point where the
st ,Lawrence River meets the United States border. The
northern boundary of the area is formed by the St.Lawrence

River and the 46 degree 45 minute parallel of latitude.

The southern boundary of the area is that of the boundary

of Quebec wilth the states of New York, Vermont, New Hamp-

shire and Maine. The ea stern boundary 1s f ormed by the

state of Maine up to 1atitude 46 degrees 45 minutes.

GEOLOGY AND STRUCTURE OF THE AREA EXAMINED.

The Appalachians, sometimes called the Notre
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Dame Mountains in this area, cross the region with a
generally northeast trend. Limited parts have been map=-

ped in detail, but what is known shows great complexity.

The rocks range from Pre-Cambrian to
Devonian Bordering the St.Lawrence River is the fairly
flat belt of moderate elevation.known as the St.
Lawrence Plain, This is composed of Paleozolc sandstone,
limestone, dolomite and shale, usually horizontal or with
low dips. Dividing the St. Lawrence Plain from the
Appalachians there 1s the Logan fault line,

Thee Appalachians include a great diver-
sity of rocks. They include folded sediments and vol-
canics of early Paleozoia age, somewhat metamorphosed and
cut by basic and acidic intrusives. The row of eight or
so Montregion Hills running from Montreal to the United

States border has been placed as late as Tertlary in age.

Little o the area has been closely studied

geologically and few of the formations have been definitely

delimitede.

over much of the area studled, the type
of rock outcrop seems to affect the elevation of a region

greatly. Often the rivers have worn their valleys on the

weaker rocks, such as shales and limestones, and cu across

the more massive or chemically inert types such as granite

and quartzite in narrower channels. Ridges and higher

areas often end at the boundary of a certain type of rock
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glving way to lower levels on a lesg resistant type of
rocke However, in some instances there appears to be
little connection between rock type and topography. For

example, granite and gyenite stand high in some areas,

but low in others,

METHODS USED IN THIS SURVEY.

Profiles were drawn for the area studied

on a horizontal scale of one mile to one inch, the scale
on the topographic maps used. The vertical Scale used was
one thousand feet to one inch, giving a vertical exage=
geration of 5.28. Some of these profiles are shown on ap-
pended sheets. The contour interval on the maps used was
25 feet.

Initially profiles were drawn at five
mile intervals in a northwest-southeast direction across
the regional strike. In several cases additional profiles
were drawn In areas where the first profiles seemed to

show evidences of erosion surfaces.

On a number of map sheets the heights of
all the hills were marked on a line taken across the strike,
in order to find the elevation ranges into which the great-
er number of the hills fell. Terraces were also examined
along the various rivers, and signs of re juvenatlon noted.
Finally hilltops were coloured, different colours being
used for each range in elevation of one hundred feet. Any

areas in which the hills renge to nearly the same elevation

were outlined on the maps.
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As most students of the Appalachian
System in the United States have recognized remains of
at least three erosion surfaces in the System, one
would naturally expect to find much the same conditions
prevalling in the Canadian part of the System. As also
happens in the States, one would also n;turally expect
these surfaces to be much dissected by normal subsaerial
erosion. This certainly happened. Addec to this erosion,

however, the Canadian Appalachians have also suffered the

great erosive effects of the Pleistocene glaciation.

This glaciation would greatly modify the
drainage system and any remnants of the erosion surfaces.
Stream valleys might be dammed and their courses changed.
Large deposits of till would be ¥ ft over much of the
area, covering many of the lower hills. Hills and ridges
would certainly be much eroded and rounded, and lowered
in height. It is possible tmat the ridge and hill rem-
nants of an erosion surface might each be lowered to about
the same extaxt over a fairly wide area, and thus just
represent this former surface at a lower elevation. It
seems 1likely, however, that some of the hills and ridges
would be lowered more than the other remnants of the sur-
face, depending on their structure, location, rock type

and size. Thus glacilation would greatly complicate the

tracing out of erosion surfaces, and some of the methods

that work successfully in non-glaciated regions may not

be successful heree
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Terraces were thought to be unreliable in
this area, as it might happen thatthe streams were cut-
ting through thick ti11 deposits, or cutting through the
remains of deposits laid in temporary laekes formed by
glaclal demming of rivers, Signs of re juvenation might be
due to much the same causes. Obviously field investig-

ation would be necessary to check these features,

It was felt that the nesr accordance of tops
of hills was the most relisble criterion to use as, due
to the heavy glacistion, few ridges and flat-topped hills
could be expected, and terraces were unrelisble. As it
turned out 1little could be learned from the profiles.
These would have to be drawn at very close intervals to be
sure of erossing a majority of the hilltops. Projected prof-
iles, while perhaps showing the earlier erosion surfaces,
would likely lose some of the evidence of the later ones,
as the areas contalning hilltops representative of the

several surfaces are greatly scattered and intermingled.

For these reasons it was felt that methods
of colouring in hilltops and outlining areas in which they

nearly accorded in elevation would be best in this region.

RESULTS OBTAINED FROM THIS SURVEY.
The sreas in which marked accordance of sum-
mit levels is indicated are shown on the index map. On
the whole these areas are more extensive and more clearly

defined towards the north. In the Sutton and Memphremagog
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map-areas (see index sheet) the summit elevations are
variable and no clear indication is given of any accorde-
ance of heights, In Arthebaska, St. Sylvestre and
Thetford map~esreas there is some rough accordance of sum-

mits at several elevations, apparently showing several

Incomplete erosion cycles,

For the three higher surfaces the
areas indlcated on the mep are those in which the summit
levels are at about the elevations indicated. The two
lower surfaces are more lowland districts, rising in the
hills to about the levels indicated. Usually the rivers
and streams are now actively cutting below these ele-
vationse Over much of the area in which these two lower
surfaces are indicated they appear as s widespread kind of

terrace often sloping towards the major rivers.

On the whole the higher hills seem to
have been less affected by the glacial erosion than those
of lesser height. The hilltops ofthe higher surfaces are

often flatter than those of the lower surfaces and agree

more closely in helghte

The highest elevatlon that could be

recognized as a surface remnant is found in the west

half of the St. Magloire sheet and in the eagt side of
the St. Malachie sheet, near the northeast portion of tle

area studied. Here several hills rise to a general helght
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of about 2,800 feet. The highest point reached in them

is 3,000 feet, and their are some portions that are

2,700 feet, but the ma jor part of the tops of these hills
stand at about 2,800 feet. Though forming the highest
elevation recognized as a former surface, these hills are
fairly flat-topped and show less local relief than any
other of the hilltop sareas. It proved impossible to trace
this accordance of summits farther, though there are hills
at widely scattered points which rise to approximately
this elevation. One of these, farther south in the Woburn
sheet and on the Maine border, goes by the suggestive name

of lat Top!'.

The indications of the next highest sur-
face are more widespread. Though it shows 1little difference
in elevation, the slope, if eny, seems to be towards the
southwest. This surface varies from about 1,800 feet to
about 2,200 feet, and is largely found in two northeasterly
trending regions. One, in the Thetford, St.Sylvestre and
St. Joseph sheets, rises to a general height of about
2,100 feet, with a few hills rising to 2,200 feet, and a num=
ter to only about 2,000 feet. The majority of the hills
are at about 2,100 feet, however. Farther na theast, in
the St. Malachile, St.Magloire and Ste. Justine sheets, the
£ thies surface show greater variation in

indications o

height, and range from about 1,900 to 2,200 feet, st 111, per=-
’

haps, having an average of about 2,100 feet. Farther south-
4 ’

west, in the Arthabaska and Warwick sheets, possible remnants
»
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of thls surface are found at an elevation of about 1,800
to 2,000 feet. This section of the surface is near the

St. Lawrence Plain, in the northern part & the area stude

ied.

The other northeast trending erea in which
this leval of summits is found 1is in the southeast part
of the region under study. It lies malnly along the
border of Maine and New Hampshire, in the Armstrong, Meg-
antie, Woburm, La Patrie, Malvina and Coaticook sheets.
Here it 1s more difficult to trace, especially in the bor-
der regions where hills often rise to much greater helghts.
Here the indications of the surface show greater varis-
bility than the part previously described, with hills ris-
ing to heights between 1,900 and 2,200 feet, being per-
haps highest in the Wobdurn and La Patrie sheets. In
Coaticook and Malvina, though some of the hills rise to
2,000 and 2,100 feet, the majority rise to but 1,900 feet,
In woburn and La Patrie, on the other hand, many of the
hills rise to about 2,200 feet, and the great majority of
them are above 2,000 feeto. In Armstrong the usual helght
of the summits in this surface is about 2,100 feet, and in

Megantic, near where the Chaudiere River flows, about 1,900

to 2,000 feet.

gome other scattered hills may represent

this surfsce also. These are found in the Dudswell, Worford

and Memphremagog sheets, and they, too, have a more or
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less northeast trend. Here there 1s yet grester varliation

in the hill heights, but on the average they are lower
than in the aress ment ioned pPreviously. In Dudswell the
height 1is about 1,900 to 2,000 feet, and about 1,800 to
1,900 feet in Orford and Memphremagog .

Evidences of the next oldess surface
are yet more widespread and also show more variation in
height then those of the surface just describeds The sum-
mits In the areas that have been assumed to belong to this
surface range between 1,400 and 1,800 feet, usually being

lower towards the west and southwest,

Near the St. Lawrence Plain this sur-
face 1s shown by hilltops of 1,600 to 1,800 feet in St.
8ylvestre 1,600 to 1,800 feet in Thetford, 1,500 to 1,700
feet in Arthabaska, and of about 1,500 to 1,700 feet in the
northern part of Warwlck. Towards the northeast in Ste.
Justine and St. Joseph, this surface is indicated by hills
ranging from about 1,600 to 1,800 feet, and some hills of
about the same height in St. Malachle may be remnants of
this surfsce. The situation 1s rather obscure in this last
sheet, there being a wide range of hill heights. Near the
Maine border in the St. Zacharie sheet there 1is an area with
hills of about 1,700 to 1,800, and perhaps 1,900 feet of

height which may represent a contlnuation of this surface.

In the eastern half of the Scotstown

sheet there are wide areas in which hills range from 1,600
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to 1,800 feet. These areas continue into the west of

the Megantic sheet at an elevation of about 1,700 to

1,800 feet. They also run into the south part of the
Disraell sheet in a much eroded curved ridge with hills
rising to 1,400 - 1,600 feet. In the northwestern part of
the Disraeli sheet and in the esstern part of the Warwick
sheet, areas with hills of about 1, 400 to 1,700 feet occur.
Noarer the Maine border, in Armstrong, St. Evariste, Meg-
antic and Woburn, there are patches showing hills represent-
ing this surface with a height of about 1,700 to 1,800 feet.
In La Patrie the height is from 1,600 to 1, 800 feet. In
the Dudswell and Orford map areas, farther west towards

the St. Lawrence Plain, the height seems to be around

l, 400 to 1,600 feet.

To the southwest in the area studied, in
the Sherbrooke, Coaticook, Memphremsgog and Sutton map
areass, the sitwtion 193 agaln obscure. The range of hill
heights in these areas néar the elevations at which the
surface might be expected to occur is to varilsd to al-

low the surface remnants to be followed.

Traces of erosional surfaces at lower

levels are less definite. This is largely due to glaciation,

which seems to have had more effect on the lower hills
than on the higher ones, and which has also left till de-~

posite and terraces which obscure the remains of these

lower surfaces. Nevertheless, the lower terraces and hill-



- 21 -

tops seem divisible into two former surfaces. The

higher of these is largely found along the drainage
system of the Chaudiere River, the second is met with
in areas nearer the St.lLawrence Plain. These surface

remants on the whole slope towards the main rivers sand

drainage systems,

In the Woburn and Megantic map areas
the rermnants of the higher of these two former surfaces
are found in districts near the Chaudiere River at ele-
vations of about 1,400 to 1,500 feet. Following the
Chaudiere River the remnsnts are at about 1,200 -1,400
feet in St. Evariste, and fall to about 1,100 - 1,300
feet in Beauceville and to 1,000 - 1,200 feet in SteJos-
eph. In Armstrong remains at this surface appear at
about 1,400 - 1,500 feet, sloping westward towards the
Chaudiere. In the St. Zacharie sheet they are found at
about 1,400 feet in the south, and 1,200 = 1,300 feet
in the northwest. Farther north in Ste. Justine and St.
Magloire there are large areas at 1,300 - 1,400 feet.
Farther west, in St. Malachle a northeast trending central
band at ebout 1,200 feet is found. In eastern Thetford and
in the Disraeli sheets the indications of this surface are
at about 1,200 - 1,300 fest. In this latter sheet the
drainage is towards the at, Francis River. In Arthabaska
levels between 1,100 and 1,300 are thought to represent

this surface.
In the western part of the La Patrie



w 22 -

sheet, in the eastern section of the Sherbrooke and in the
southeast part of the Scotstown sheet, the surface is

represented at about 1,200 to 1,400 feet.

In the southwest of the area studied
the surface 1s less well represented and much of the area

is lower. In the Sutton, Memphremagog, Orford, Richmond
and Warwlck sheets there are scattered aress with hills at

1,000 to 1,200 feet which may represent this surfaces

The lowest of the former surfaces distine
gulshed 1ies near the St.Lawrence Plain. Large areas of
the Dudswell, Sherbrooke, Warwick and Richmond sheets 1lie
around 800 to 900 feet elevation, with high points rising
in some areas, such as in eastern Dudswell, to about 1,000
feets In Arthabaska and St. Sylvestre a strip of around
800 to 900 feet borders the St.,l.awrence Plain. In the Or-
ford, Sutton and Memphremagog sheets there are areas of

about 700 to 900 feet which have been 1included as represente-

ing this surfacee.

It wes not found possible to correlate
these surfaces with those found in the United States,
largely as there 1s an intervening area in Maine, New Hamp-
shire snd Vermont in which these erosion surfaces have not
been much studied. If, however, the Schooley surface reaches
the northern New England area at about 2,000 feet, as seems
likely, it 1s possible that the gurface found in this study

at about 1,800 to 2,200 feet may correspond to it. Also
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the remnants of this surface are wldespread, as are those
of the Schooley, and as they are the highest widespread
surface remnants found in this area, it would seem to show

falrly widespread peneplanation, as in the case of the

Schooley peneplsane,

1f this surface identified at about
2,000 feet does correspond to the Schooley, there would
thus seem to be in this area some evidence of a former eros-
ion surface (at about 2,800 feet) higher than the Schooley.
Whether this might correspond to the Kittatinny surface is
not known. There would also in this case seem to be evide
ence for three erosion surfaces lower than the Schooley,
the two lower of these being found near rilvers, and the
other being more widespread. With which previously recog-

nized surfaces these would correspond is not known.,
CONCLUSTIONS.

Five former erosion surfaces can thus
be discerned in the Eastern Township area of the Province
of Quebec. The districts where evidences of these surfaces

occur are shown on the index mape

1. The highest, at about 2,800 feet, is
seen in only one small sector in the northeast part of the

area studied, in the form of a number of flat topped hills.

2. The second highest surface is shown

by hilltops having a height range of 1,800 to 2,200 feet,
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including many at 2,100 feet. A slight slope to the southe

west may be indicated. This surface may correspond to the

Schooley peneplane found farther gsouth.

Se The third highest surface ig Indicated
by hills having a height range of 1,400 to 1,800 feet.
Many of the hills representing this surface reach to about
1,700 feet in elevation. It would seem to slope gently

towards the west and the southwest .

4. The next surface, indicated largely near
the rivers, especially the Chaudlere, 1lies at an elevation
of about 1,200 to 1,500 feet., This surface, in the main,

slopes towards the main riverse.

Se The lowest surface indicated, (above
the present) lies at approximately 700 to 900 feet. The
areas where evidence of this surface is found are near the
Ste.lawrence Plain. The surface slopes gently towards this

plain and the various rivers in the ares.

The evidences of these former surfaces
are best seen towards the northeast orf the region studied.
It is not possible to correlate definitely these surfaces
with those found in the United States, though it seems
likely that the second highest corresponds to the Schooley

peneplane.

In a heavlily glaciated area, such as
the one studied, hilltops give the most reliable evidence

of erosion surfaces,
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