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Photomicrograph of sandy siltstone of the

Disraeli formation. Crossed nicols, X10., 400
feet south of highway No. 34, lot line 53-54,
range I S., Garthby townshipPe « o ¢ o -o o :e-e 200

Southward plunging anticline in the striped
slates of the Disraeli formation. Road cut
(south) on highway No. 34, 3000 feet west of

its junction with highway Noe 1 o o ¢« =« » « » 200

Agglomerate of the Weedon Schists formation,
showing bombs of rhyolite porphyry elongated
parallel with the schistosity. Lot 21, range
III, Weedon township « o « o ¢« « o o o s o & 201

Photomicrograph showing crystal tuff of the
Weedon Schists formation. Note angularity of
some of the aquartz crystals and their random
orientation in the volcanic dust matrix. Plain
light, X10. D.D.H. No. 7 (Sullivan 1959), Lot

14, range VI S.W. Stratford township « « « « 201
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Photomicrograph of the rock shown on plate Ve
Note the corroded quartz grain. Plain light,
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Photomicrograph of a greenstone of the Weedon
Schists formation. Crossed nicols, X10, Lot
15, range II Weedon township « « « o o o o o«

Epidotized pillows in a greenstone band of the
Weedon Schists formation. View looking north.
Lot 9, range VI S.W., Stratford township . .

Highly folded bed of cherty iron formation
interbedded with agglomerates of the Weedon
Schists formation. View loocking south. Lot
33, range II S.W. Stratford township « « « «

Eastward dipping (top facing east) dark green
tuff interbanded with agglomerate of the Wee-
don Schists formation. Lot 33, range II S.W.,
Stratfordtownship....-........

Photomicrograph of an augen schist of the
Weedon Schists formation. Note the quartz and
feldspar porphyroclasts and the fragments of
granophyre (50'elock)e Crossed nicols, X10.
Lot 27, range XI, Lingwick township. 200 feet
east of the road of Fontainebleale o« ¢ « « o

Photomicrograph of rock shown on Plate XI.
Note grenophyre fragment. Crossed nicols, X34

Trensitional rock between an augen schist and
a crush conglomerate of the Weedon Schists
formation. The light colored bands are tuffa-
ceous material. Note that the subcircular
fragments are rods of grasnophyre. Lot 18,
range I, Weedon township e » o o o o o o o &

Quartz rods in a crush conglomerate of the

Weedon Schists formation. Note a quartz rod
protuding above the outcrop surface, bottom
left corner of the picture. Lot 17, range I,
WESdOntownShipooooooooooooooo

Rod of granophyre collected from & crush con-
glomerate of the Weedon Schists formation.
Note lineation given by quartz that has rear-
ranged during deformation. Lot 17, range I,
Weedon‘township...............
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XVIII

XIX

X1

XXI1I

XXIII

XXIV

First step in the formation of a erush conglo-
merate (Weedon Schists formation). A sill-like
body (light grey) of gremophyre is broken up
phacoidally into masses of all sizes with little
relative displacement between each other. Lot
20, range II, Weedon townshiP o o« « s o ¢ « o @

More advanced stage in the formation of crush
conglomerate (Weedon Schists formation). The
granophyre (light grey) fragments have rolled
under shearing stress. Rotational movement is
evidenced by quartz veins cutting the grano-
phyre masses, Lot 20, range II, Weedon towne—

Ship ® o o o o 4 ¢ s e e o s o o e & ¢« o o s 0o

Crush conglomerate of the Weedon Schists for-
mation. The pseudo pebbles of granophyre are
set in finely comminuted granophyric material.
Lot 21, range II, Weedon township o« o o« o « o o

Photomicrograph of a hornfels fine-grained
pyroclastic band of the Weedon Schists forma=-
tion. Crossed nicols, X10. Lot line 29-30,
renge X1, Lingwick tOWNShiDe « o « ¢ o o o o o

Plicated fine-grained pyroclastics of the
Weedon Schists formation. Lot 6, range F,
LingWiCk township. ¢ & o o % o * e 8 e o o e @

Highly deformed acidic agglomerate of the
Weedon Schists formetion. Subrounded porphy-
ritic masses are set in a sericitic and quartz
rich matrix. Northern helf lot 6, range F,
Lingwick township. e & o & & s s s s s e e s @

Enlargement of quadrangle A as indicated by ink
traces on plate XXTe o o ¢ o ¢ 6 06 0o 0o 0 0 0 »

Enlargement of quadrangle B as indicated by
inktracesonplacenloo.o.oo.o..o

Deformed pillow structures in a greenstone
band of the Weedon Schists formation. Lot 7b,
range F, LingWick tOWnShip * & 5 & o * s s s s

Partly silicified greenstone of the Weedon
Schists formation. The protuding bands are
layers that are richer in quartz. Lot 10,
renge VI S.W., Stratford township « « ¢« « o o
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XXvi

XXVII

XXVII1

XXIX

XXX1

XXXII

IXXIII

IXX1V

Photomicrograph of a hornfels fine-grained pyro-
clastic bed of the Weedon Schists formation.
Note the garnet (almandite) porphyroblasts.
Plain light, X34. Lot 29, range X, Lingwick
township.-.................

Photomicrograph showing enlarged picture of the
rock shown on plate XXVI, Plain light, X170 .

Photomicrograph showing cordierite porphyro-
blaste in pyroclastice of the Weedon Schists
formation. Note pleochroism and polysynthetic
twinning in the cordierite crystals. Crossed
nicols, X34. Lot 29, range X, Lingwick
township......-............

Porphyroblastic cordierite in a greenstone
band of the Weedon Schists formation. Lot 9,
range VI S.W., Stratford townshipe « « « « « &«
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GEOLOGY OF THE WEEDON LAKE AREA AND ITS VICINITY
WOLFE AND COMPTON COUNTIES
QUEBEGC
by
Gilles Duguette

ABSTRACT

The map-area, nearly 100 sguare miles in all, belongs phy-
siographically to the &ppalachian Highlands characterized in Southern
Qusebec by three parallel series of ridges. The area described in this
thesis is located on the central ridge known, at the lalitude of Weedon,
es the Stoke Mountain ridge.

Weedon Centre, on highway No 1, just west of Weedon lake,
is 100 miles south of Quebec City and 140 east of Montresl.

The greater part of the asrea is characterized by a rolling
upland, reflecting accurately tﬁe distribution of sedimentary rocks.
The map-area is alsgso traversed diagonally by a series of hills made up
of grenite stocks and metavolcanics. A maximum relief of 1000 feet is
on & granite stock south of Elgin lake.

Bedrock is generally well exposed except along the St. Francis
valley;

The drainage pattern is controlled by the regional structure
and by the glacial destructive and constructive effects which are
widespread in the map-area. The ice movement followed a S. 60° E.

direction.



A11 the consolidated sedlmentary rocks of the region are
believed to be Paleozoic and are assigned to 5 major rock units. Each
unit contains characteristic assemblages of rocks. They are from west
to east, the Disraeli slates, the Lake Aylmer limestone, the Weedon
schists or metavolcanics, the St. Francis-St. Juste limestone and the
St. Francig-St. Juste slate and sandstone.

Early workers wers able to recognize 4 out of those 5 pro-
posed units. Except for the Lake Aylmer limegtone, different ages
have been assigned to the same unit by various authors. Cooke in 1947
was able to recognize the fifth unit, but he failed to give an acceptable

interpretation of the stratigraphy and structure of the area.

St Francig-St. Juste groyp: Compton-Seboomgook o
(Marleau's thesis area).

M;Qg1% St Francis-St, QB?EQ fmt.
slate and sandstone
Lower St. Francig-St., Jugste fmt.

Elimestones.

Quebec group: “‘_e_t.aﬂg%_.ﬁme&a._mﬁo
metavolcanics)
Dia;g%li fg?.
slate

The terms Precambrian, Cambrian system, Beauceville series,
Gagne Brook series and Sherbrooke group are not retained in this study.
The serial names, Disraeli, St. Francis, St. Juste, Lake Aylmer, and
the name Quebec group are retained but modified in the light of new

observationg. Group and formation are used instead of series.



xXxT

The stratigraphic sequerite proposed by the writer is in =
large part a complete modification of those proposed by Burton, Clark,
and Cooke, and, to a large extent, it is a reversion to Logan's and
Selwyn's views.

The oldest rocks of the area belong to the Quebec group.
In the map-area this group includes a slate sequence, called Disraeli,
cropping out in the northwester corner of the Lake Aylmer sheet and a
volcanic assemblage here referred to as the Weedon schists. Those
schists are exposed south of the Lake Aylmer limestone. From field
evidence gathered near Sherbrooke City (Hawley 1945) it is inferred
that these metavolcanics are an integral part of the Disraeli forma-
tion. On long range correlation the Disraeli formation has been
assigned to the Precambrian by Selwyn, Ells, Dresser, and Bancroft.
Cooke considered them as a part of the Sherbrooke group of Silurian
age, an interpretation which is, according to the writer, unacceptable.

After the Taconic orogeny the sea came back into the area
and deposited uncomformably above the highly deformed pre-Silurian
rocks, sediments of the Gaspe group. In the map-area this group is
represented by the Lake Aylmer limestone, west of the Weedon schists
and by the St. Francig-St. Juste sedimsnts to the east'of them.

On sccount of their similar lithology and similar structu-
ral relationships to the basement rocks, the Lake Aylmer limestone
or Lake Aylmer formation is correlated with the limestone or Lower
formation of the St. Francis-St. Juste group.

Fosgils from the Lake Aylmer limestone indicate a

Middle Silurian to Lowsr Devonian age.
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The Lower St. Francis-St. Juste formation is overlain on
the east conformably by a formation which is represented by a tightly
folded sequence of slates interbedded with fine~grained sandstones and
siltstones. The youngest sediments exposed within the map-area belong
to that formation,

The Lower St. Francigs-St. Juste and Middle St. Francis-

St. Juste formations are equivalent to the St. Juste sequence near

St. Juste (Béland 1957) which is similar to the Temiscouata formation,
the Fortin series of Gaspe, and the Waits River-Gile Mountain sequence
of northeastern Vermont. The basal beds of the Lake Aylmer and

Lower St. Francis-St. Juste formations are correlative of the Shaw
Mountain formation of Central Vermont (Cady 1956).

Two small grenite bodies intrude the Weedon schists in the
northern part of the Gould sheet. The granite is made up largely of
quartz and slbite. This granite is definitely pre-Silurian and was
probebly intruded about the time of the Taconic orogeny. Granophyre
pebbles are abundant in the basal beds of the Lake Aylmer limestone.
This material comes from pseudo-pebbles enclosed in a crush conglome-
rate unit of the Weedon schists. This granophyric material is also be-
lieved to be related to the Taconic orogeny. Abundant sill-like bodies
of porphyry cut everywhere the Weedon metavolcanics and are believed
to be also of pre-Silurian age.

An oligoclase-biotite-muscovite granite cuts the whole se-
quence east of Weedon lake. The Weedon ore body,the old Stratford

pyrite deposit, and the Solbec Copper Mine ore body are all bslieved
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to be genetically related to this intrusive. Along the eastern margin
of the Stratford sheet, the edge of a body of oligoclase-biotite-
augite granite is exposed. This granite intrudes the St. Francis-

St. Juste sediments. Both intrusives are inferred to be related
to the Acadian orogeny.

An important result of the pregent work has been the
discovery that the St. Francis-St. Juste sediments rest with angu-
lar unconformity upon the Weedon metavolcanics. Instead of being
Ordovicien in age as proposed by Glark, Burton, Cooke, et al, the
the St. Francis-St. Juste group must be assigned to the Gaspe group
of Silurian and Devonian age and belongs for that reason to the
"Gagpe-Connecticut River Synclinorium®., The Lake Aylmer limestone
is also a part of the Gaspe group and is here considered a correla-
tive of the calcareous facies of the St. Francis-St. Juste group.

At the laditude of Weedon, the Gaspe-Connecticut River synclino-
rium has a minimum breadth of 65 miles. As suggested by its name,
the gynclinorium is continuous from the village of Gaspe down to

and along the Comnecticut river,



INTRODUCTION

Gen : t

This work gives the results of a study of the geology of
the Weedon lake area and its vicinity. Detailed mapping of this part
of the province was carried out by the author during the field seasons
of 1958, 1959, and 1960 on behalf of the Mines Branch of the Quebec
Department of Mines. During mapping apecial attention was paid to
the structure, petrogrephy, and economic possibilities of the area.
It has been demonstrated that the St. Francis-St. Juste group lies
unconformsbly above the metavolcanica of the Quebec group. Instead
of being Ordovician in age, as proposed by Clark, Cocke, Burton,
et al, the St. Francis<St. Juste group must be assigned to the
Gaspe group of Silurian and Devonian age and belongs for that rea—
son to the "Gaspe-Connecticut River Synclinorium',

Two preliminary reports (Ne. 416 and NoA3?d have been

published so far and ons more ig yet to appeare.

The area mapped by the writer and discussed in this report
includes the following sheets: Gould, Weedon, lake Aylmer, and
Stratford (cf. page 1h). The four sheets have an area of nearly
100 square miles. They include part of Lingwlck township in the elec-
toral district of Compton and parts of Weedon, Garthby and Stratford
townships of the electorasl district of Wolfe. The inverted
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L-shaped map-area (1) is bounded to the north by latitude 45°50' and
to the south by latitude 45°35' . Longitude 71°30' west represents the
western limit of the map-area.

Following the Quebec highway No 1, a Quebec Central Railway
line passes through the village of Weedon Gentre, located two miles
wost of the Weedon lake sheet, and also through the villages of
St. Gérard Magella and Garthby. Weedon Centre is sbout 100 miles
south of Quebec GCity and 140 ¢ast of Montreal. A good network of
secondary and private roads render sll parts of the map-erea easily

accesslible.
Regourges

Lumbering, mining, and farming are the three main indug-
tries of the district,

Most of the area has been logged at least once, but cutting
is now done according to a cyclicel system. Spruce and fir-trees are
the principal conlifers. Small tamarack trees are found here and
there in swamps. Cedar occurs also in swampy areas and along the
margins of lakes. Birch, maple, wild cherry-tree, and poplar are
the commonest deciduous trees. A&lders grow densily along streams,
rivers, and lakeshores but they are usually not of large size.
Hardwood and softwood lumber is produced both for export and local

consumption. Most of the wood is cut for pulp and is floated down

(1) The term ™map-area® indicates the four areas, Gould, Weedon lakse,
Aylmer lake, and Stratford.
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the St. Francis river to East Angus, where the St. Lawrence Co. has its
mills.

The Weedon Mining Corporation was until earlj in the spring
of 1960 the only metal producer of the Eastern Townships. Rate of mi-
ning was close to 400 tons a day. This copper and pyrite deposit is
one mile north of Fontainebleau, a small village located in the south
central part of the Weedon lake sheet.,

A new copper-zinc orebody was found in the winter of 1958
just north of the village of Stratford. Shaft sinking is under wey and
should be completed by April or May 1961, The Solbec Copper Mines plans
a 1000 tons daily operation. Since this discovery active prospecting
is beeing carried out in the Stratford area and in general over the “
whole belt of metavolcanics. & major new copper-zinc discovery has alrea-—
dy been made by Solbec Copper Mines, south of Stratford village, 13000
feet south of and ip strike with the Solbec orebody.

Quarrying is done just north of Moose pond, one mile south
of Elgin lake. Huge blocks of granite are transported by trucks to
the village of St. Gérard Magella where they are cut for building pur-
poses. The quarry and the plant belong to la Gompagnie de Granite
Plamondon Ltée.

Asphalt is made at Stratford village where good sand and
gravel deposits are available.

Farming is also an important industry., The country is
moderately settled and most of the arable land is cleared. Large

areas are left in pasture or have been abandoned because sand, gravel,
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and erratics are abundant. Some maple syrup and maple sugar are produ-
ced and supplement the farm income.
The principal villages are Gould, Fontainebleau, St. Gérard

Magella, Garthby,and Stratford.

Previous Work

The earliest geclogical observation in the region was made
before 1842 end was mentioned by Logan (1843) in his first report for
the geological survey of the Province of Canada. He suggested the ex-
tension the Gaspe limestons, dascribed by Captain R.N. Bayfield in the
Gaspe Peninsula, to the Vermont state. His suggestion was based on
the recognition of fossiliferous limestone cropping out at the
Rividre de Famine and slong the St. Francis river between lake Aylmer
and Sherbrooke city. (Logen 1845, p. 18-19). In 1847, Logan gave a
description of the section between Memphremagog lake and the Vermont -
New Hampshire boundary. He added that the sequence would accord with
that displayed in the great Appalachian trough. For the southward
extension of the limestone, he referred to professor Adams, the State
Geologist of Vermont, who traced the rocks along the eastern flank of
the Green Mountaing, to the southern boundary of the State. The crys-
talline schists of Weedon were considered as correlatives of what
Logan later called Quebec group.

Hunt (1850) commented on the report made by Logan (1847)
and discussed of the three now classic fossil localities; those on
Famine river, at Dudswell, and at lake Memphremsagog.

Hunt (185;) in a paper on some of the crystalline limesto-



ne of North America, restated the conclusions expressed earlier by
Logan and Adams. Siluro-Devonian rocks extend from Gaspe to laxe
Memphremagog end into Massachussets. He (Hunt I86I,p.93) believed
the limestones to rest unconformebly on the altersd strata of the
Quebec group.

Selwyn (I877) was first to assign to the Precambrian,
part of Logan's Quebec group. For that reason he regarded the Weedon
schists as Precambrian. On his map of I88,Selwyn correlated,in the
present map-area,the Devonian Gaspe sandstone of Logan with the
sandstone and slate sequence running south of St.Francls river. The
lithologically simlilar segquence of rocks exposed north of lake Aylmer
was assigned,howsver,to the Cambrian.

Ells (1886) was,after Logan, one of the few Canadlan
geologists who worked extensively in the Eastern Townsghips. On his
published geological map, the Precambrian belts of rocks of the
Eastern Townships are in every respect similar to those proposed by
Selwyn. He considered the grits and the large pebble conglomerates
exposed near laike Aylmer as being Cambrien in age.The two bands of
slate and sandstone found respectively to the north of this Cambrian
unit and to the south of his Precambrian belt of rocks, are correlated
and inferred to be of_Cambro—Silurian(Ordovician) age.This correlation
had already been proposed by Logan and the two rock units correspond
to the Upper-Silurian Gaspe limestone of Logan. Ells calls Silurian
the Devonian Gaspe sandstone of Logan exposed at lake Aylmer.

In a report on the copper deposits of the Eastern Townships,

Dresser (I902 p.25) showed that what has been so far considered as



Se

Precambrian sediments are for the most part highly deformed volcanicse
He tentatively correlated those volcanics with the Precambrian meta-
volcanics of Pennsylvania. As to the Paleozoic rocks he refers to
Ell's view and gives no additional information.

Bancroft (1916) like Dresser, made a report on the Copper
Deposits of the Eastern Townships. His report is extensive and gives
a detailed account of the history, production and general geology of
all copper occurences known at that time. Bancroft, following
Dresser's idea, believed that most of the Precambrisn rocks were
derived from volcanic of which he gave, however, a more exact account
of their distribution.

The first detailed and systematic mapping, dealing with
the local geology, was done by Burton (1930 and 1933) in the Lake
Aylmer area and its vieinity. Burton introduced the serial nemes
Gagné Brook, Weedon, Disraeli, and Lake Aylmer to designate from
west to east successively younger rock units, all Ordovician in
age expect the Laeke Aylmer series which he classed as Lower Devonian,
He reported that e major southeasterly dipping thrust-fault which he
named Weedon thrust-fault runs along the contasct line of the Lake
Aylmer and Gagné Brook series. He also gave evidence for correlating
units of his series on each side of that fault,

Cooke in 1932 (1937 p. 33) claimed he was able to trace
the Beauceville group named by MacKay (1921) from the type locality
on Chaudiére river down to the American border line.

In 1935 Clark (Cooke (1937) undertook the study of the
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fossiliferous Ordovician and Devonian rocks of the Disraeli map-area
previously examined by Burton. Clark accepted Cooke's contention that
the Ordovician Beauceville group extends to Disraeli and accordingly
'dropped Burton's serial name Disraeli. Although Clark retained the
name and age of the Lake Aylmer series of Burton, he proposed to

use the name St. Francis series to designate the assemblage of rocks
included in Burton's Gagné Brook and Disraeli series south of the
VWeedon thruste. The volcanics of the Gagné Brook series were considered
as the basal member of the St. Francis series.

Cooke (1950) mapped an adjoining area to the southwest

and surprisingly enough, he concluded that the Weedon schists belong
to a hitherto unrecognized group which he named Sherbrooke and conside-—
red it to be Silurian in age. He excluded from the Ordovician.

St. Francis series of Clark the volcanic member and considered this
newly defined St. Frarcis series as an older rock unit thrust weste—
wardly over his younger Sherbrocke group. Similarly, accepting
Burton's Weedon thrust he believed that his Sherbrooke group had been
thrust westwardly over Burton's Devonian Lake Aylmer series. The
latter series was described as resting unconformebly above the
Beauceville groupe.

During the next decade Coocke's work remained the standard

of reference for this part of southern Quebec,

Method of Study

During the summers 1958-1959 and 1960, the writer spent a

total of 13 months in the field. Furthermore 345 thin sections were
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studied under the microscopee

Except for the surface and underground geology of the
Weedon Mining Corp. Ltd and the Solbec Copver Mines properties which
were mapped at a scale of 100 feet equal to one inch, the whole area
was studied on a scale of 500 feet equal to one inch. Roads, lakes,
and major watercourses were examined, and pace and compass traverses
were run at intervals of 500 feet, in a general northwest-southeast
direction. All traverses were tied tc surveyed pickets spaced at every
200 feet along roads, cut lines or blazed lines. Many bush treils in
the northeastern part of the Weedon lake area were surveyed by using
plane table. The geology was plotted on a base-map compiled by A.E,.
Simpson Ltd of Montreel from their own aerial photographs taken
in May 1959 on a scale of 2500 feet to one inch. During the summer
of 1958, the author used a base-map compiled by the Quebec Departiment
of Mines from enlarged topographical maps furnished by the Topogra-
phical Survey of Ottawa. The Quebec Department of Lands and Forest
provided many maps which were of a great help in the preparation
of this manuscript and its accompanying maps. The Simpson aerial
photographs were used for the location of rock exposures but more
particularly for the planning of the field work. During the summer
of 1958 a similar use was done of the Royal Canadian Air Force

aerial photographs.
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PHYSIOGRAPHY

Regional

The map-area belongs to the physiogrephic vrovince
commonly called the "Appalachian Highlands", characterized in
Southern Quebec by three parallel series of ridges, trending in
a general northeastern directione

The western chain of hills, known as the Sutton range,
is the northeastern extension of the Green Mountains of Vermonte

Approximately 25 miles east of the Sutton range, a
central ridge, rise above the plateau which Fenneman (1917) has
termed the New Englend Upland, This chain of hills looses its
identity in the vicinity of lske St. Frzncise. The northern
extremity of that central ridge is the object of the present

investigatione

8.
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The eastermmost range which was originally known as
the Boundary Line Hill was named, at the turn of the twentieth
century, the Lake Megantic range by Dresser (1909). This chain
of hills and the adjoining Blue Mountsains of lMaine are a conti-

nuation of the White Mountains of New Hampshire,

Topography

The mep-area is part of the Stoke or Ascet mountain
ridge. Because the series of hills found near Weedon are
slightly to the south of the northeastern extension of the Stoke
Mountsin range and also becsuse there is gap of 8 mile between
the Weedon hills and those belonging to the Stoke Mountain
ridge, it is proposed to call the series of hills found near
Weedon, the Weedon Mountain ridges

For a matter of convenience, the map-area can be
subdivided into three topogrsphical units oriented in a north-
easterly direction parallel to the loczl trend of the forma—
tionse

West of Elgin lake, there is the St. Francis valley, un-
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derlasin by limestones and characterized by the presence of the lakes
Aylmsr and Weedon, and the St. Francis river (Plate I).

Next to the southeast, is a geries of hills mads up of
metavolecanics and younger granite stocks. A maximum relief of more
than 1000 feet is reached at one place northeast of Fontsinebleau.

South of Red river in the Gould area, a third unit is repre-
sented by a gently rolling topography. Here, the underlying rocks are

metasediments of the St. Francis-St. Juste group.

Lakeg

Hook~shaped laks Aylmer covers nearly half of the lake
Aylmer map-area sven though only two thirds of the total lake gurface
is within the map-area. Approximately 11 miles long and varying in
width from 4 a mile to 3 miles, the lake Aylmer is drained to
St. Lawrence river by way of St. Francis river. Its north-south direc-
tion, across the structural trend of the rock formations, suggests a
scooping out'of the lake basin by ice.

Weedon lake, which is a mere widening of the St. Francis river,
was formerly called Louisa lake. At that time, the lake was only half
as wide as it is now. To-day the lake is two miles long and one mile
wide. Althoﬁgh never resported as such it is reasonsble to think that
the lake is only a few hundred years old. This lake is extremely shallow
except along the St. Francis river channel. The lake basin is everywhere
sand covered. No doubt the shape of the lake has been controlled by
river erosion of glacial drift.

Elgin lake, which is drained northward to the lake Aylmer by



way of Maskinongé river, is assigned to the class of rock-basin lakes.
It is triangular in shape. The lake is 2 miles long in an east-west
direction and has a maximum width of one mile. It is reported that its
waters are locally more than 100 feet deep. The east-west orientation
of the lske, ths resistant nature of the surrounding rocks, and the
gtraightness of its shoreline in an area of rather rugged topography
strongly indicate that some structural control must by invoked to ex-
plain its shape and its location. So far, however, evidence for a fault
is lacking. Also glaciers have very likely enlarged this lake basin.
Trout lake, Moose pond and lac 1'Equerrs are characteristi-
cally rock basin lakes. Moose pond is drained northward to Elgin lake,
whereas Trout lake is drained to Salmon river and lac l'Equerre to lake
St. Francis., The water surfaces of those three ponds are respectively
268,305 and 398 feet sbove the surface of lake Weedon. Weedon lake
itself is 798 fest above sea-level. Laks Aylmer and lske Elgin are

respectively 813 feet and 890 feet sbove sea-level.

Riverg and Streamg

The greater part of the map-area is well drained, but swamps
and muskegs are found north of Fisher Hill and at the head of Red river
where beaver dams have caused soms flooding,.

The St. Francig river valley is controlled by structure of
the bedrock. This river flows within the map-erea for a distsnce of
only 2 miles, connecting lake Aylmer to lake Weedon.

Red river and St. Francis river are subsequent streams that

flow gouthwestward.
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Rat river is a subsequent stream in its upper course only.
In its lower course it flows westward into St. Franeis river.

Salmon river, a major tributary of St. Francis river, is
only in part a subsequent stream. Flowing from south to north the
river turns left one mile south of Fontainebleau and meets St.
Francis river one mile south of Weedon Centre.

Westwardly flowing Moffat brook meets Salmon river at
Gould village. That broock is very poorly adapted to the local struc-
ture. The same way be said about Maskinongé river, draining lake
Elgin to lake Aylmer, as well as Bernier river and Coulombe river
both of which flow into lake Aylmer.

Except for the St. Francis and Salmon rivers, the velleys
occupied by all the above streams are miles up or down stream,
strewed with glacial boulders of all sizes. Alluvial sand deposits
representing reworked glacial drift particularly well exposed along
Salmon river and where secondary streams meet larger onese. A delta

is being built at the head of lake Weedon.

GENERAL GECLOGY

Regional Geology and Rock Magmetism

In southeastern Quebec all the rocke are believed to be
Paleozoic and may be subdivided into pre and post-Taconic rocks
agsigned respectively to the Quebec and Gaspe groups. The rocks of

the Gaspe group have been established to be Silurian and Devonian in age
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whereas those of the Quebec group are inferred to be Cambrian and
Ordovician. Fossils of Ordovician age have locally been found in that
sequence.

Between the Stoke or Weedon range and the western 1limit of
the Arnold River formation (Marleau 1958) exposed near the
Quebec-Maine boundary, the rocks consist of tightly folded strata be-
longing to the Gasps group and have been shown to be a part of the
"Gespe-Connecticut River Synclinorium" (Duquette 1959 p. 243: Marleau
1959 p. 129).

Unconformably beneath anl west of that synclinorium, a wide
band of metavolcanics and metasedimsnts of the Quebec group is exposed.

Resting unconformbly above those pre-~Taconic rocks, & nar-
row belt of Silurian and possibly Devonian limestone can be traced
from lake St. Francis down to lake Memphremagog near the Quebec-~Vermont.
boundary. This limestone is assigned to the Gasps group and is for
that reason correlative of the rocks of the "Gassps-Connecticut River
Synclinorium"., This correlation is based on fossils and it is strongly
substantisted by a nearly continuous series of lithologlically similar
rock exposures connecting those two belts of rocks south of Marbleton.

In general pre as well as post-Taconic rocks trend north-
east with compsratively straight contacts between them.

When comparing geological maps with asromagnetic maps pu-~
blished by the Geological Survey of Camda (Maps 162G, 163G, 156G,
157G), it is striking to see how closely the trend of the formations
follows the elongation of magnetic highs and lows expressed by magne-

tiec contours.
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As a rule the Quebec group metavolcenics are characterized
by closely spaced highs oriented parallel to the local trend of the rock
formationsg, and the sedimentary rocks of both Quebec and Gaspe groups are
represented by irregularly distributed magnetic lows.

Within the map-area, a maximum magnetic intensity of 2700
gammas is reached over the Weedon schists cropping out in the northeastern
part of the Stratford sheet. Here the schists have been derived from basic
lava flows interbedded with tuffs and a few horizons of cherty iron forms-
tion., The lowest magnetic value which is equal to 1690 gammas is found
west and adjacent to the high mentioned above. A maximum magnetic dif-
ference of 1010 gemmas is thus present within the map-area. It is inte-
resting to note that the Solbec Copper Mine orebody is located over that
magnetic higho

It is also worth menticning that the unconformity known to
exist between the rocks of the Quebec and Gaspe groups, is well indica-
ted near Marblston and Bishopton where an axis of high magnetic intensi-
ties caused by the Stcoke schists and oriented in a northeasterly direction
continues for nearly 4 miles east of the line of contact of the two groups.

At the same locality the irrsgular line of mntact of the two
groups is in strong contrast with the local trend of the magnetie highs
and this is taken as additional proof of an unconformity between the

two groups.
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Local Geology

General Statement

Near Weedon the sedimentary rocks can be subdivided into 5
major units, each one coantaining characteristic assemblage of rocks.
They are from west to east, the Disraseli slate, the Lake Aylmer lime-
stone, the Weedon schists or metavolcanies, and the lower and middle
formations of the St. Francis-St. Juste group represented respectively
by limestone and siltstone interbedded with slate.

The author retains the use in its original meaning of the
terms Quebec group and Gaspe group as proposed and defined by Logan.

The five units can be grouped as followed:

St. Francis-St. Juste Group Upper formation=
(part of Logen's Gaspe Group) (Compton formation) not exposed.

Middle formation=
(interbedded slate and siltstone)

Lower formation (limestone)
correlated with the Lake
Aylmer limestone.

Quebec Group Weedon Schists formation
(metavolecanics)

Disraeli formation (slate)

Abundant small intrusives hitherto undetected, are seen cut-
ting the Weedon schists and are believed to be related to the Taconic
orogenys

Stratigraphic Sequence

The oldest rocks of the area belong to the Quebec group of
inferred pre-Silurian age. West of the Lake Aylmer limestone the Quebec
group is represented by the Disraeli formation characterized by a sequence
rich in black slate with minor acidic tuffs and grits. East of the lime~
stone the rocks of the Quebec group are confined to a belt of schistone

metavolcanics and related intrusives called the Weedon schistse



The Leke Aylmer limestone of Upper Silurian to Lower
Devonian age rests unconformably above the Disraeli slates and the
Weedon schists. Farther south the St. Francis-St. Justs group lies un-
conformably above the Weedon schists. The lower part of this group con-
sists of a calcarsous sequence in allrespects similar to the Lake Aylmer
limestone. Because of the similarity of them as far as lithology and
structural relationship to the Wesdon metavolcanics go, a correlation
of those two limestons formations is heres proposed.

Conformably and sbove the St. Francis-St. Juste limestone,

a sequence of siliceous siltstone interbedded with black slate crops out
sbundantly in the southeastern part of the Stratford and Gould sheet-
areas. This:sequenco represents the Middle formation of the St. Francis-
St. Juste group.

Because the St, Francis~St. Juste limestone is here correlated
with the Lake Aylmer limestone, the St. Francis-St. Juste group must
be assigned to the Gaspe group of Silurian and Devonian age and belongs,
for that reason, to the "Gaspe-Connecticut River Synclinorium™, a& major
structural unit that will be discussed later.

The sastern part of the Weedon sheet is underlain by a post-
Lower Devonian stock of granite. This biotite-oligoclase-granite is seen
to cut the whole stratigraphic sequence including a coarse-grained meta-
gabbro sill found east of Trout Lake.

Another oligoclase granite stock of post-Lower Devonian ags
crops out along the eastern boundary of the Stratford map-erea.

A thick blanket of unconsolidated materials covers the lower
parts of the region and the flanks of hills. The Pleistocene deposits
are of variable thicknesses and consist of glacial till, erratic blocks,
and keme terraces. Alluvial deposits are also abundant and consist msin-

ly of silt? sand and gravel.
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Age Formation Lithology
Pleistocene Stream deposits
and
Recent Moraines and kame terraces
Angular unconformity
Intrusive rocks Feldspar porphyry dykes
related to Acadian Granite
orogeny Diorite
Gabbro
~ Bt
F |Upper Formation Black and grey slates, fine-grained
G | r | (Compton-Seboomook |sandstone.
8 | a |formation) (not exposed wi thin the map-area)
sln
.o Pyc j
Siluro- e | i [Middle Formation Siliceous siltstone interbedded with
Devonien G ? black slate.
r Fh,
0 |J |Lower Formation Silty limestone and calcareous silt-
U | U |and Lake Aylmer stone (some rhyolite porphyries and
P | 8 |[Formation blotchy lavas in Lake Aylmer forma-
t tion alons)
® Conglomeratic lenses interbedded with
fpo slate, greywacke,grit and dolomite,
Unconformity
Intrusive rocks S5ill-like bodies of albite rhyolite
related to Taconic |porphyry
orogeny Albite granite plugs
Light grey granophyre.
Q Sericitic crystal tuff, agglomerate,
u and a few meta-basic flows.
)
b Weedon Augen schist and crush conglomerate
Pre- ] Schists
z Formation
Silurian Greenstons, dark green tuff, agglome-
rate, blotchy lava, and red chsrty
& bedo
r | -
o Sericitic crystal tuff and agglomerate.
u

‘P bisraeli Formation

Black slates, soms tuffs, grits, and
greenstone,




STRATIGRAPHY

LOWER PALEOZOIC (PRE~TACONIC)

QUEBEC GROUP

Disraeli formation

Name and History of the Name

The northwestern corner of the lake Aylmer map-area is underlain
by slates that represent the southern half part of the Disraeli formation.

The name "Disraeli series" was introduced by Burton in 1930
and redefined three years later ir a doctoral thesis dealing with the
geology of the lake Aylmer area and its vicinity. On poor lithological
evidence and because of a presumed major thrust fault running along the
eastern contact of the Lake Aylmer limestone, Burton concluded that the
slates lying west of the fault are repeated east of it, that is, south
of the Weedon metavolcenics in the Stiratford man-area.

In 1932, Cooke reports that he was able to trace the westerly
band of Burton's Disraeli series east to Chaudilre river. He thus belie-
ved it to be continuous with what MacKay (1921) nad previously termed the
Beauceville series. Accordingly the name Beauceville was extended by
Cocke to the area here treated,

The writer suggests that the name Disraeli proposed by Burton be
retained, but it is recommended that it be termed a formation rather than
a series. Also Disraeli formation as used in this work includes only that
part of the Disraeli series that lies west of Burton's Weedon thrust faulte

Distribution

The rocks of the Disraeli formation are exposed in the north-
west corner of the Lake Aylmer map—aerea and represent a complete sec—
tion of only the southern half of the whole formation. The Disraeli fore
mation is bounded on the west by rocks of the Caldwell group (Cooke, 19%37)

and to the east by rocks of the Lake Aylmer formation, which will be

18



described laters . 19
The total breadth of the Disraeli formation is approximately
four and a half miles near Garthby and about six miles near lake St,.
Francis. The exact strike extension of the formation is still unknown.
According to original work of Burton, the Disraeli formation
would, however, extend from lake St. Francis down to latitude of Weedon
lake, a total distance of 18 miles. This, of course, must be taken

gtrictly as a minimum value.

Lithology

The rocks seen in the southern helf part of the Disrasli for-
mation can be grouped into four lithological units. The sequence follo-
wed for the description of the rock is only a matter of convenience.

Striped Slgte - Evenly and thinly laminated dark grey to black
slates underly approximately four fifths of the area covered by this half
section. Bedding and crogs-bedding is usually réflﬁctgd by interlamina-
tion of black slates with thin but usually rusty siltstone or sandstone
layers. Slate beds are a fraction of an inch to a few inches thick.

The rock is fissile along two subparallal planes of schistosity and
breaks down, for that reason, into minute chips and spindle-shaped frag-
ments, smaller than one inch across. The chips have characteristically

a shiny luster. In places, innumerable tiny pyrite cﬁbes aré crowded in
the sandier interbeds, the intervening argillaceous beds béing comparati-
vely fres of pyrite,

Excellent exposures of striped slates showing small scale
crogs-bedding can be examined on a road cut in range I.N. a few feet
south of range Central. Similar exposures are to be found on lots 45,

46 and 47 in renge I.N.
At one or two localities a four inch thick limestoné bed has

been mapped. The black limestone shows a coarse crystelline taxture
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and has been broken under deformation into lens-shaped fragments that
are locally a foot a part.

The few thin sections of black slate examined under microsco—
pe, show that the rock consists of quartz grairms (.03mm across) set in a
nearly or completely recrystallized clayey material now converted into
hydro-muscovite. Several samples of slate have been chemically ana-
lyz d for Nas0, K50, Si0; as well as for trace elements in order to
compare them with the slates of the St. Francis-St. Juste group. The
results are given in table 4.

Siltatone, Sandgtone, and Grit - Apart from the micro-
interbeds of siltstone, the slate beds are commonly interlaminated with
thick siltstone, sandstone, and grit layers. There is‘complete gradation
from siltstone to sandstone and grit. The rock weathers creémy wﬁite
showing minute stains of limonite. On its fresh surface it is 1light grey
to greenish grey.

Commonly the deeply weathered zone is separated from the fresh
rock bya semi-weathered layer,dark brown in color and approximately an
inch thick. In thin section, the sandy siltstone consists esséntially
of quartz grains (0.25-0.5 mm) that are enclosed by a quartz and sericite
rich matrix., Coarse grains of plagioclase have occasionally been ocbserved.

One band of siltstone and sandstone is 500 feet thick and car-
ries minor interbeds of black slate and grit. The band crops out just
west of Garthby. A bed of grit,two feet thick, has been found at its
western contact with the slate, 400 feet south of highway No 34 on lot—

lina 53"540
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The coarser fragments of the rock are quartzite, siltstone, and
plagiloclase crystals. Some of the fragments are as much as 10 mm across.
Well rounded quartz grains of 2-4 mm in diameter are also abundant. Matrix
of the grit is essentlally made up of quartz and sericite in a ratio 4 to 1.
The rock shows very poor sorting and is rather massive when compared to the
siltstone and sendstone beds. The siltstone fragments are roadily seen
on a fresh surface because of their deep linomitic stain (Plate II).

Three other similar but rather thin bands of interbedded
slltstone and sandstone were mapped west of the above one. None of them
is thicker than 40 feet. Quartz and sericite are the most abundant mine-
rals. Slate and tuff are locally interbedled with the siltstone and
sandstone beds.

Acidic Tuff - The second most abundant rock type of the
Disraeli formation in the section covered by the lake Aylmer sheet is
tuff. It weathers characteristically white but it is dark grey on its
fresh surface. Because of its homogeaeity and its very fine-grained
texture the tuff tends to be exposed as ledges.

A minimum of six tuff layers were mapped by the writer and
they vary in width from 10 to 300 feet, The best exposures are on lots
48 and 49 in range I.S. and along lot line 4~5 in range Central, 500
feet north of the lake Aylmer sheet, in Garthby township.

Under the microscope and with one nicol, mumerous curved
shards (0.25-0.5 mm) of crescentic and spicule-like shape are seen wel-
ded together. Under crossed nicols however, only a very fine-grained
(0.01 mm) crystalloblastic texture is detected, the lack of optical

continuity between the grains being quite characteristic. Also present
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in the rock are small crystals (0.3-0.5mm across) of feldspar and quartz
and nodular agglomerations (0.2-0.6 mm) of interlocked crystals of quartz
and albite. In geperal the rock is slightly peppered with minute stains
of pseudomorphic limonite after carbonates. Almost 90 per cent of the ’
rock volume is accounted by quartz and feldspar grains, the remaining
part being taken by sericite.

Greengtone - Two bands of greenstone, 400 feet apart and tra-
versed by some calcite and epidote veins, were examined on a road cut
on highway No 34, 1000 feet west of its junction with highway No 1.

Each band is approximately 2 feet thick and lies parallel to the nearby
slate beds.

The rock shows, under microscope, a blastoporphyritic textu-
re, chlorite and actinolite needles having almost completely replaced the
original pyroxene or amphibole phenocrysts. Relic phenocrysts are ;/5 to
% mm scross. The feldspar grains are much sltered into clinozoisite.
Actinolite (75% - 80%), chlorite (10%- 15%), albite (2% - 3%) and clino-
zoigite (1% - 2%) are the main rock constituents.

Those two greenstone bands may represent one single band re-

peated by folding.

Metamorphism

The wholse formation has been moderately metamorphosed by
dynamic action. Mica has been recrystsllized or developed from clayey
material and the flakes have tended to take up a parallel orientation.
Part of the quartz has recrystallized, and most feldspar grains are mo-

re or less converted into sericite and elinozoisite. Mafic minerals
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are most commonly replaced by chlorite and actinolite.
On a regional scale, the formation is of low metamorphic gra-

de corresponding esseantially to the greenschist facies.

Sstructure

By determining tops from graded bedding and cross-bedding in
the slates 12 fold axes have been rezorded in the southern half part of
the Disraeli formation. Eleven out of 12 have been recorded in a band
of rock less than 3200 feet thick. It is inferred that a similar situa-
tion prevails throughout the whole formation. Fold axes trend parallel
to the strike of the more northerly local schistosity that is N. 40° E.
and plunge from 0° to 30° north or south. Cleavages in the slate dips
steeply east or west. Bedding strikes parallel to the more northerly
schistosity except around nose of folds and dips everywhere steeply to
the east or west. Overturning is not common in the slate.

On a road cut along highway No 34, 2500 feet west of its
junction with highway No 1, and 200 foet south of range Central, an
anticline is well exposed in the Disrasli slate (Plate III). -Adjacent
syncline gives a maximum spacing of 50 feet between the two fold axes.
Similar values have been found elsewhere and it is taken as a fairly
representative figure for the rocks of the Disraeli formation. As a
rule, folds are asymmetrical and tight but at two localities they
were respectively overturned and vertical isoclinal.

Following Burton's contention (1933 p. 102), the writer
believes that the Disraeli formation looked at broadly is part of the

west limb of a major syncline, probably closing to the south. The
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axial plane of this major fold is N. 42°E. and stands vertical or dips
steeply east or west, Because of cross folding, the crest of the fold
may pitch at angles up to 300 in either direction but the northeast
pitch is the more commone.

The view that the formation is in the main a monoclinal suc=—
cession is besed largely on the fact that distinective beds of tuffs
and grits are apvarently not repeated as one crosses the strike of the
formationae

There has been general agreement since Logan time that the
sequence of sedimentary and volcanic rocks found next to the west of
the Disraelil formation is older than the rocks of the Disraeli for—
mation. Good evidence has been put forward to proove an unconformity
between the two formations but just as strong arguments have been re-
cently offerred for the altermative hypothesis. There seems to be
however general agreement on considering the Disraeli formation as
resting above and being younger than the Caldwell volcanicse

Adjacent and east of the Disraeli formation, there is a
band of conglomerate which is followed to the east by limestones of
the Lake Aylmer formation. There is little doubt considering variety,
size and abundance of pebbles that this conglomerate is the basal cone
glomerate of the Lake Aylmer formation. Therefore the Lake Aylmer
formation must be lying unconformably above the Disraeli formation,
Although Ells considered this conglomerate as Cambrian and older than
the here-called Disraeli slates, found to the west, the writer fully
subscribes to the view expressed by Logen, Burton, Cocke, and Clark

who all agreed on considering the conglomerate as the basal unit of



the Lske Aylmer formation, dated, since Logan time, as Siluro-Devonian

from fossils datae
Thickness

In a belt of very tightly folded rocks having no horizon
marker, it is a most difficult task for a field geologist to give a
fair estimate of the true thickness of a formation. The Disraeli for-
mation falls into that category but in order to find a reasonable
answer a short study of the problem has been made by the writer in a
doctoral thesis (1961) dealing with the geology of the Weedon area
and its vicinitye

As the Disraeli formation represents a very tightly folded
sequence of rocks, curve A of graph 5 shown on page 36 of the writer's
thesis (1961) may be used. Becsuse the writer considers the Disraeli
formation as being a monocline and more exactly as the western limb
of a synclinorium (or the overturned western limb of an anticlinorium
which is highly improbable), the angle "o which corresponds to the
angle of dip of the limbs of this synclinorium, is assumed to be equal
to 75% This 750 degree value is suggested in part by the general
dip of the formations close to the Sutton axis and also by the very
likely similar vslues of divfor both the Disraeli monocline and the
eastern limb of the Sutton anticlinorium. Those 2 units are adjacent
and appear to be structurally conformable with one another. From the
above assumptions, by using curve A of graph 5, s ratio "r" equal
to 04475 is found. As the outerop width of the Disraeli formation

is close to 23,000 feet near Garthby, its true thickness would there-—
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Correlation

Previous Correlation -« Logan (1863) made, what he called,

a doubtful correlation of the Disrzeli formation with the lower part
of his Gaspe limestone. He inferred that the slates were lying un-
conformably above the volcanics cropping out to the west and assigned
to his Quebec groupe.

From field work done during the summers of 1884 and 1885,
Ells concluded that the sequence of rocks here czllied Disrzeli is
part of his Cambro-Silurian series.

Burton in 1930 makes a correlation between the St, Frencis-
St. Juste slate and the Disraeli slate because of their similer li-
thology and metamorphism,

Cooke on a long range correlation identified in 1932 the
Disraeli formation with MacKay's Beauceville group, the type section
of which is exposed on Chaudidre River west of St. Georges. He re-~
ports that he has been able to trace the band eastward to Chaudidre
River, a distance of approximately 22 miles.

Clark apparently accepted in 1935 the correlation sug-

gested by Cooke.

Present Correlation - Becsuse of a good strike alignment,

a gimilsr lithology end metemorphism, it is here proposed to correla-—

te the slates found east of lake Memphremagog and named Magog forma-—
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tion by Ami in 1900 with the slates of the Disraeli formation and
with those of MacKay's Bezuceville series cropping out on Chaudiére
rivere As the distance between lske Memphremagog and Chaudiére river
is nearly 100 miles, facies changes may be invoked for veriations

of lithology along strike.

This view has already been presented by Cooke in his me-
moir 211 and 257. (G.S.C.) It must be stressed however, that insteed
of considering this correlation as a fact the author sees it only
as a highly tentative correlation that must be used as a working
hypothesis,

On a much larger scale the writer accepts Coocke's correla-
tion of the slates east and wgst of lake St. Prancis, north of the
Narrows. (map 417 A, G.S.C.) Leaving the shore of lake St. Francis
and going northeastward along strike, Cooke indicates on his map a
sudden decrease in the total breadth of his Besuceville group.
Although the western limit of the group appears to be correct, the
writer feels that the eastern boundary should be pushed eastward
down to a line passing by Lambton lake and lac sux Greldts to the
northeast. The rocks in this added portion are in every respect

similar to those that lie to the weste.

Age

No fossils are found in the rocks of the Disraeli for-
mation. It is believed, however, that the Disraeli formatiocn underlies

with unconformity the Lake Aylmer formation, the fossils of which indicate
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its age as Middle Silurian, upper Silurian or Lower Devonian. 4s it is
generally accepted that the Taconic revolution ended in late Ordovician
time, the rocks on which the lake Aylmer sediments were laid down must
have been pre-Silurian in age.

Another line of evidence for considering pre—Siluriah the
rocks of the Disraeli formation is found by correlating the formation
with rocks cropping out : in the Castle Brook ares snd its
vicinity where graptolites are found in extraordinary profusion in thin-
bedded graphitic slates. In fall 1960, eight collectionsg of thbéa:grap—
tolitesebearing slates collbeted ‘enkilots 19-and 21, range XIV, Orford
Twp. by Pierre St. Julien of the Quebec Department of Mings were sent to
B.N. Barry of the Museum of Paleontology of Berkely, California who re-
ported (personal letter to Osborne, 1960) as follows:" most can
be confidently assigned to a zone and the majority are from the
Climacograptug bicornig zone. This is a cormelative of the Black River
stage. I have assigned two collections to my (1960)zone of Orthograptus
Truncatus var. intermediug. This zone overlies that of C. bicornig and
is & correlative of the Trenton‘stage. These are the same two zones
that I recognized in the Magog materisl from Castle Brook; and.also,
the major part of the Normanskill formation falls within the
C. bicornis zone, but the upper most part of it is within the next
younger znea".

Thus if the rocks of the Digraeli formation prooved to be
correlative of the slates of the Castle Brook area and its viecinity,

part, at east, of the Disrseli formation should be Middle Ordovician.



A similar age is also indicated for the rocks of the Disrseli
formation if the latter rocks are correlated with those of the Beau-
ceville series, near Chaudidre river. Burton (1956, p. 62) who found
graptolites in slates exposed 4 miles north of lake Etchemin and in
strike with the slates of MacKay's Beauceville series, to the south,
reports that. "Within the Beauceville group, as exposed in the St.
Justine map-area, there is a fossil loceality on lot 10, range VI of
Ware township, where graptolites are found in black slates. All these

graptolites appear to be biserial. Lasiograsptus bimucronatus appears

to be present and is suggestive of Normanskill type. Although the i-
dentification is not positive it appears that these fossiles are of Or-
dovician, and probably of liddle Ordovician age".

Pending further work on the correlation of the Disraeli for-—
mation, this formation is tentatively assigned by the writer to Mid-

dle Ordoviciane.

Weedon Schists Formation

Neme and History of the Name

Logan in 1860 noticed the presence of very schistose rocks
cropping out east of lake Aylmer. He described them as very similar
to the volcanics of his Quebec groupe

Burton in 1933 proposes to call Weedcn schists, the volcanice
assemblage that crops out between the Lake Aylmer formation to the west
and the St. Francis-St. Juste group to the east (nemed Disraeli by
Burton). He classed the Weedon schists in his Gagné Brooks series which

he considered to be of lower Paleozoic age.

a -
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The Weedon schists had previously been assigned by Selwyn (1877),
Ells (1886 pe 31), Dresser (1907, p. 25-26) and Bancroft to the Precambrian.
Clark in 1935 reexamined Burton's Weedon schists and Disraeli
series east of the lake Aylmer and concluded that they were conformable
to each other, the schists being at the base of what he called the
St. Francis series of inferred Ordovician age.
From field evidence gathered in september 1947 in Orford
township, Cooke (1950) reports he has discovered a new group of rocks
of Silurian age and hs named it Sherbrooke group. According to Cooke
the Weedon schigts are petrographiceally similer to the lava sequence
exposed near Sherbrooke City and proposed that: "until evidence of the
contrary is obtained, ths two must be classified together in the

Sherbrooks group".

Digtribution

The Weedon schists form a northeasterly trending belt,
a¥out 23 miles long and 3 miles wide at its maximum breadth (south of
Trout lake). The formation has a much flattenned S-Shaped outline and A
gradually pinches out when going towards its extremities. It is boun-
ded to the north by lake St. Francis, south of the Narrows, and to the
south by latitude 45° 37' (cf. geological maps).

This belt of rocks extends diagonelly across the Stratford
and Weedon map-areas and underlies the southeastern cornsr of the
lake Aylmer sheet and the northwestern corner of the Gould map-area.

In &11, the formation covers an area of approximately 29

square miles.
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Lithology

The order followed in the description of the Weedon schists
is only a matter of convenience and without implication of relative age.

Four main units have been recognized. Going from west to east
there are:

1-) Sericitic crystal tuff and agglomerate.

2-) Greenstone, dark green tuff, agglomerate blotchy lava,

and red cherty bed.
3~) Augen schist and crush conglomerate.

4-) Sericitic crystal tuff, agglomerate, and a few metabasic

flows.
Sericitic Crystal Tuff and Agglomerate ~ Starting on lot 18,

Rg IT, Weedon tp, a series of quartz sericite schiste and quartz albite
sericite schists runs in a northeasterly direction right up to and be-
yond the northern extremity of the Stratford masp-area. This band of
tuffs is limited to the west by the Lake Aylmer formation and to the
east by a sequence of meta-basic flows and pyroclastics. From its
southern extremity, the band gradually increases in width and reaches
a maximum breadth of 2 miles near lake Elgin. Further north the width
of this series of tuffs narrows down fairly rapidly and is only 1100
feet wide where the band crogses the northern boundary of the
Stratford sheet. Along its eastern contact, this unit is commonly in-
terfingered with meta-basic flows which will be described later.

The sericite content of the schists varies from one place to

another, but it is particularly abundant south of Elgin lake near
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Fontainebleau. Here the schists are usually silvery white and have a
greasy feel when rubbed between fingers. Good exemples of this are
found on lot 20, range 11, Weedon Township. When examined under mi-
croscope it is seen to be made up essentially of quartz, sericite, and
feldspar. The coarser fragments (4 mm) are mostly bipyramidal corroded
quartz and albite crystals. Craphitic tuffs are abundant.

. On lot 21, range II, west of the road of Fontainebleau, a
30 foot thick lens of volcanic agglomerate is exposed (Plate IV).
Approaching the Weedon granite plug, part of the sericite has been con-
verted to blotite, and the schists are dark brownish grey.

West and north of Elgin lake, the quartz sericite schists
commonly carry albite crystals and small rock particles made up of
albite and of a mixture of quartz with albite, the two being inti-
mately intergrown.

In this part, the schists represent therefore the altered
equivalents of rhyolite crystal tuffs interlayered with ashy tuffs and
minor agglomerate.

The following description of cores coming from a hole
(H7, Sullivan 1959) drilled on lot 14 in range VI S.W. of Stratford
Township, will serve to 1llustrate the above statement.

Examination of cores coming from holes drilled at a lati-
tude north of Elgin lake, across the whole band of sericite schists,
has led to results similar to those found from hole H7.

Seen under microscope the crystal tuff shows a variable
amount (20-70%) of quartz and albite crystals, and small rock parti-

cles ( < 2 mm) made up of albite phenocrysts surrounded by an
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Hole 7

Thickness Depth Description

100! 0% ~ 100° Yellowish to light yellowish green sericitie
tuffs in part carbonatized and very thinly
lamingted; the schistosity plane is characte-
ristically planar and uniform.

60?1 100% - 1607 Medium grey sericitic crystal tuffs. Serici-
; te is less abundant then sbove. The rock has
: a more massive appearance and does not clea-

; ve as easily. Quartz and feldspar phenocrysts

make small protuberances on the schistosity
pl&ne °
64° 1607 — 224° Sericitic tuffs as 0'-100'
52! 224" - 276° Sericitic crystael tuffs as 100' - 160°
65" 276" - 346! Sericitic tuffs &s O' - 100!
297 1346 — 4757 Bluish acidic intrusive (albite rhyclite
‘ porphyry)
.
4757 end of hole

intergrowth of quartz with feidspar. The quartz crvstals are normally
irregular in shape having numerous smooth embayments; and are traver-
sed by curved cracks (Plates ¥, VI). The albite crystals show albite
and pericline twinning. Carisbed twinning is rare. The rock as a
whole has a noticeesble abzence of potash feldspar. The rock particles
made up of quartz and albite, exhibit as a rule a rounded outline.

The groundmass is very fine—grained (1/20 - 1/100 mm) and consists of
a mixture of quartz, feldspar,and sericite with a minor amount of ma-
gnetite and biotite, the latter replacing any of the original minerals.
The groundmass as well as the coarssr portion of the rock show a mar-

ked degree of heterogeneity and a wide variation in grain size. Pro-
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bably because the crystal tuffs were not formed far from a volcaniec
center, gome grystals of quartz and feldspars, perfect or broken,
often ghow a characteristic arrangement, standing with their long axis
vertical or roughly perpendicular to the lamination of the matrix, as
if dropped into their place from above. The great abundance of crys-
tals and rock particles in some of the tuffs may be explained by their
proximity to the volcanic center. It 1s, indeed, a generally accepted
view that the ejecta of a volcanic eruption will normally be richer in
crystals and rock particles near the source than at greater distances.
In gummary, this first unit of the Weedon Schists formetion
represents a schistose and fine-grained pyroclastic assemblage made up
essentially of completely devitrified rhyolitic tuffs that carry a va-

riable amount of quartz and albite crystals and small rock particles.

The second unit of the Weeden Schists formation is east of and apparen-—
tly conformable on to the first one. The unit ismade up essentially of
greenstones and minor pyroclastics. The Mount Aylmer granite cuts in
two roughly equal segments this band of rocks. Although there is a
gep of 3 and a half miles between the two segments it is reasonsble to
assume that they were at one time forming one single band. Each segment
will be described separately in order to facilitate the description
of their petrological characteristics.

Southern Segment - The southern segment starts on lot 23 in
Range III, Weedon tp, runs due south to lot 19 of range III of the

same township where it swings into a southwesterly direction and
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keeps on this direction to its southern tip. This segment near
Fontainebleau, 1s 500 to 1500 feet wlide south of the road to Trout

lake, but the band width increases rapidly going south. Where it cros-
ses the western limit of the Gould sheet, the segment ia approximately
7500 feet thick. The totel length of this southern segment is 8.5 miles.
The last three miles of this belt lies south of the map-erea and were
not studied by the writer.

The greenstone represents by far the most widespread rock
type exposed along this belt. The rock is derived from massive and
pillowed lavas, originally ranging in composition from about andesite to
basalt. They are now represented by chlorite schists. Mstamorphism has
destroyed mostof the original flow structure, but pillows are still qui-
te prominent. The latter are, however, considerably elongated by defor-
mation. They are locally quites porous due to the weathering out of the
fillings of amygdules. Amygdaloidal structure is most commonly confi-
ned to the pillows. Chlorite is the dominant mineral determinable me-
gascopically, with a minor amount of quartz. Epidote is present in
places in considerable emount, especially around the remains of pil-
lews. Thin veinlets of quartz and calcite are common in this sequen-
ce. The average minerel composition of a greenschist based on the
estimated modes of 6 representative specimens studied under micros-
cope is as follow: plagioclase (45%), chlorite (30%), epidote (5%),
actinolite (5%), quartz (4%), calcite (3%), magnetite, pyrrhotite,
and pyrite (2-3% combined), sericite and muscovite (2%) and traces of

zircon, sphene, and leucoxsne (Plate VII).
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Here is the details of those analyses:
TABLE I

Estimated Modes of Greenstones (Southern Segment) - (Weedon Schists

formation).

No. of Speéimen s199* b?269 S111 |b1l22 |s 90 S 75 ]Aversge
Plagioclase (&An o0-5) 45 35 35 40 70 45 45
Chlorite 25 55 25 10 25 30 30
Quartz ' 4 5 tr 10 3 4 4
Sericite & Muscovite 5 - - 5 - - 2
Epidote - - - 20 - 10 5
Actinolite = - 25 - ' - - 5
Calcite ;h;"lo - 3 20 1l - 3

Fe ores 2 2 1 1 - 10 | 2-3

ZJ iroon & sphene & tr | tr tr | tr tr tr | tr
*:érhé number represents specimen and thin section number.(held by‘Q.D.H.1960%

Epidote and calcite‘occurs both in large aggregates and disse-
minated throughout the section. Quartz is found in amygdgles and quartsz
epidote calcite veinlets. Magnetite is usually well crystallized, the
crystals measuring up to 0.3 mm. in diameter. Epidote, Quartz, celcite,
magnetlite,eand pyrite are all secondary minersls. Biotite has been al-
tered to chlorite and albite shows incipient sericitisation.

Interbedded with those greenstones we find blotchy meta-basic
lavas on lot line 1-2 in range E of Lingwick township, 1500 feet north

of range line E-D. The exposures of this type of rock suggest a lens-
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shaped body elongated sub-parallel to the local schistosity, having a
maximum breadth of 250 feet and exposed for a minimum distance of 450
feet. The rock has a blastoporphyritic texture given by relic crystals
or clots of feldspar reaching commonly half an inch in diameter. Be-
cauge of their whitish color on the weathered surface, the feldspars
stand out in strong contrast to the dark green matrix. Under micros-
cope the rock is seen to consist essentially of chlorite (60 - 65%),
zolsite and clinozoisite (30% combined), sphene (strongly altered to
leucoxene) (3 - 4%), and traces of calcite, quartz, pyrite,and rem-
nants of plagioclase. The rellc phenocrysts, making up more than 40O
per cent of the total rock volume, still exhibit (001) and (010) clea-
vages but they have been almost completely replaced by minute scales of
chlorite and grains of clinozoisite. The groundmass is now a fine ag-
gregate of chlorite, zoisite and minute laths of albite (probably sé-
condary).

This blotchy and massive looking igneous rock could be in-
terpreted as intrusive. But its field association with lavas as well
as a complete absence of evidence for a cutting relationship with the
letter, have led the writer to believe that it represents an effusive
rock. It may be the central and coarse-grained portion of a thick
flow but evidence for such a contention is still needed.

In the north central part of the Gould map-sres a wedge-
shape band of greenstone, crops out, 1000 feet north of Salmon ri-
ver, and 2000 feet east of the Wolfe-Compton county line. The wedge

is 800 feet wide at its base and apparently terminates before tra-
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versing the northern limit of the Gould shest. (a distance of 5000
feet). The writer believes that southwestwardly, beneath the cover of
the younger sedimentary rocks of the St. Francis-St. Juste group, the
band joins the main greenstons belt to the west. A line of evidence
for such a correlation 1s given by the presence in that wedgeéshaped
band of lavas of two 40 foot thick bands of blotchy lavas, identical
to the blotchy lavas previously described. The two bands are 50 feet
apart and are exposed for a distance of 50 feet along strike, cropping
out on lot 3 of range F, 1000 feet north of Salmon river.

Three feet long inclusions of red chert were found embedded
in a greenstone exposure located also on lot 3 of range F, but at 1500
feet to the north of Salmon river. Those fragments of chert must have
been plicked ﬁp or torn off by the movement of the lava. Bands of a si-
milar chert are seeninterbedded with greenstones of the northern seg-
ment.

Northern Segment ~ The northern segment is about 12 miles
long, limited to the north by lake St. Francis and to the south by
mount Aylmer. Only the southern half part of this northern segment
crops out within the limits of the area under study and it is inclu-
ded in the Stratford map-area. The band traverses the sheet in a
northeasterly direction starting at mount Aylmer where it is 3800
feet wide. At the latitude of the village of Stratford, it is 7400 feet
wide. The interfingering of this unit with the unit to west explains
this sudden increase in width. Where the band of greenstones leaves:

the Stratford sheet to the north a width of 3500 feet is observed.
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Ag in the segment south of Elgin lake, the most abundant rock

type is greenstons.

Instead of having bands of blotchy lavas interbedded with

the greenstone, the greenstones of the northern segment are partly inter-

bedded with dark green tuffs, agglomerates, and red cherty beds.

The greenstone exposed in the northern segment has a mine-

ralogical composition quite similar to that of the southern degment.

A comparaison of the average modal anelysis given on page 49 with those

glven below, clearly illustrates the above sentence.

Specimen No. |17 |19 |20 |64 |74 |147 196 197 |L6, |P75 |[P152 |Average
Plagioclase |30 |50 |50 [15 (65 | 3530 |70 ] 85 55 45 50
Chlorite 40 | 515 I35 |15 5140 (15| 10 15 tr 18
Actinolite 30 140 |40 | T 125 21 2|~ 1 15 35 . 15
Epidote Tl ]l Tpo |3 155 T - 1 10 tr 5
Calcite i A R 1*2 i B 1Y) 31 ~ - - 5
Sericite e a2 e e e - 1 - 2
Quartz =11 |[tr [tr |tr | ~ 4 5 3 - 15 2
Fe ores i 2 i A Y R ' FAN 2 - 1
Zircon&sphene 11T T pr 1| ~ - - 11 - 1
Biotite “1 T x| TR | tr)] T T - - - tr

It is interesting to note that the sctinolite content 1s three

“Eimes higher than the one found for greenstones of the southern segment.
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What is more representative is the fact that here nine out of eleven
specimens do carry actinolite whereas in the southern segment only one
specimen had any actinolite. This indicates that the greenstones of the
northern segment have undergone a slightly higher degree of métamorphism.
It may be due in part to the presence of two granite stocks in the very
élose vieinity.

Amygdaloidal flows are more widespread than in the segment
south of Elgin lake. The filling material of the amygdules is either
quartz, calcite, epidote, chlorite or a combination of them. Some of
them have a core made up of calcite, epidote, and biotite which is sur-
rounded by granular pyrite. Some others have a chlorite-rich core
rimmed by clinozoisite. The average diameter of the amygdules is
lmm.

Pillows are abundant and often have a rim of quartz and epi-
dote. South of the old Stratford Pyrite Mine, close to mount Aylmer,
soms of the pillows have been almost completely replaced by epidote
(Plate VIII).

Smell basic sills of uralitized gabbro are fairly common
throughout this lava sequence but it is not possible to trace them
for more than 100 feet. They very liksly represent channels along
which lava has circulated and they are considered to be penecontem-—
poraneous with the enclosing lavas. The rock is medium green and
shows a fine-to medium-grained texture. A good examplé of this can
be examined on lot 35, range 1 N.,E. in Stratford township, 1200 faet

north of range line 1 N.E. -1 S.W. The gabbro has been found to ha-
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ve under microscope the following mineralogicasl composition: actinolite
(40%) oligoclase (An 30) (30%), chlorite (20%), pigeonite (18%), and
epidote (2%). Traces of magnetite and sphene are also present. Ac-
tinolite and chlorite replace at its periphery the plgeonite crystals.

The second most common type of rock found in this greensto-
ne band, is the dark green tuff. The beds of tuff can readily be re-
cognized in the field by their distinetive planar schistosity that
makes the rock split into plates less than 1/10 of an inch thick.
This splitting property of the rock is confered by a repetition of suc-
cesgively rich in feldspar and chlorite bands. If examined under mi-
croscope, the rock shows(4&%)albite,@0%)biotite,(20%)chlorite,(15%)
quartz, (2%) calcite,(2%) clinozoisite and a minor amount of magnetite and
pyrite. Large crystals of albite (3mm across) are distributed at ran-
dom in the rock making up 10% of the total rock volume. Biotite which
replaces chlorite is held responsible for the very dark color of the
rock. Those intermediate to basic tuffs are well exposed in the northern
half-lots 31 and 32 of range II N.E. and lots 43 and 44 in ranges III
S.w,

Interbedded with the greenstone, thers are black and more
commonly red cherty horizons that vary in thickness from a fraction
of an inch up to 8 inches. The beds are everywhere gstrongly magnetic
and carry above 90 per cent of granoblastic quartz. Up to 10 per cent
of magnetite or hematite is present in the rock. Under shearing
stress the cherty beds have been broken into phacoidal fragments ins-

tead of becoming schistose or folded. Exception to this rule however,
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is found on the northern face of an agglomerate outcrop located on lot
33 in range II S.W., 700 feet north of the road going to Stratford.
(Plgte IX). Here a 8 inch thick cherty bed has been dragfolded quite
surprisingly. It may be that folding took place before complete lithi-
fication of the cherty bed. Because of their latersl continuity, their
widespread occurence and their thickness which is often more than 6
inches, it is believed that the cherty beds rspresent sedimentary
deposits closely connected with the volcanic activity that was going on
at the time the Weedon lavas were bsing outpoured.

Also associated with the greenstones, the basic tuffs, and
the cherty iron beds, we find rather irregularly distributdéd throughout
this northern segment, thick lenses of volcanic agglomerate that are
locally many tens of feet thick. Characteristically the matrix is rich
in feldspar and chlorite. Large crystals of albite, single or agglome-
rated, are set at random in the mgtrix. By order of sbundance the es-
sentisl minerals of the metrix are albite (75%), chlorite (15%),
quartz (5%), calcite (3%), and magnetite (1-2%); the bombs are normally
four inches across and represent up 80 psr cent of the rock by volume.

Some of the bombs are dark grey, aphanitic,and poorly to
strongly magnetic. Some other are gresn, porphyritic to glomeropor-
phyritic and non-magnetic. Thu dark grey bombs carry quartz and cal-
cite amygdules whersas the grsen ones have mixed chlorite albite epi-
dote amygdules. The amygdules (3-4 mm across) are flattened parallel
to the elongation of the bombs. The only mafic minerals in the bombs

are chlorite, actinoliteaand magnetite but they nowhsre exceed per
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cent of the total rock composition. The groundmass in the bhombs is
composed of an intimgte mixturs of guartz and nlagioclase. An excel-
lent exposure of this is seen on lot 33 range II S.W. 700 feet north
of the road going to Stratford (Plate X).

The gecond unit of the Weedon Schists formation is thus
characterized by a volcanic assemblage of rocks which is altogether
intermediate to basic in composition.

Auygen Schigt and Orugh Conglomerste -

Distribution and Description - The next unit of the Weedon
Schists formation runs parallel and east of the greenstone band (Southern
segment only). This third unit starts at Salmon river in the northern
part of the Gould map-area and ends to the north abruptly against the
Weedon granite stock, west of Trout lake. The distance between those
two end points is 3 miles and a half. The width of this band gradu-
elly increases from 2400 feet to 5400 feet when passing from its
northern extremity to the southern boundary of the Weedon sheet.

South of this line, the band lenses out beneath the cover of the
St. Francis-St. Juste sedimentary rocks.

The expression augen schist first used and defined by
Lapworth (1885) refers to a cataclastic rock intermediate between a
mylonite and a crystalline schist. The augen are porphyroclasts or
mineral aggregates and they preserve evidence of cataclastic texture
but the surrounding groundmess has been recrystallized. Megascopical-
ly, the augen schists resemble ordinary schists or phyllites but with

a hand lens one can see eye-shaped mineral aggregates or porphyro-
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clasts whiéh have survived the complete pulverization of the groundmass,
and which reminds one, on a minlature scale, of the augen in a typical
augen gneiss.

Under microscope, the fine-grained crystal aggregates wander
irregularly’in swirls between the larger crystals and yet are orienta-
ted into streaks which give the rock a ddafinite foliation. The larger
grains, usually, consisting of quartz, feldspar or fragments of grano-
phyre, occur either as individual crystal or in group, more or less iso-
lated in the very fine-grained matrix made up of comminuted crystal tuff
and pulverized granophyric material. In the latter case, 3O to 40 per
cent of the groundmass consists of potash feldspar. Sericite, in the
matrix, normally represents more than 10% of the total rock composi-
tion. The porphyroclasts and microfragments of granophyre show obvious
evidence of rather intense cataclasis (Plate XI, XII). They are bent,
cracked and deformed. They show wavy extinction, an abundance of micro-
faults and their edges are commonly surrounded by angular fragments rub-
bed off by mechanical movement. vThe foliation of those rocks is swirled
to an extreme degres, its pattérn in places resemble eddies in a turbu-
lent stream.

Paeudo pebbles, cobbles and boulders of granophyre with a few
fraéments of milky quartz ars found throughout the sequence of augen
schists. Because there 1s a complete gradation from augen schist to
crush conglomerate, (Plate XIII) the rocks of this unit may be called
augen schigts or crush conglomerates. The subrounded fragments of

granophyre weather characteristically white and they stand out so ni-
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cely above the outcrop surface that thsy can easily be mistaken for true
pebbles. The quartz phenocrysts of the granophyre fragmgnts are every-
where prominent on the weathered surface. Rod-shaped fragments of gra-
nophyre and milky quartz (Plate XIV), are slso abundant in this sequen-
ce. The rods are a fraction of an inch to more than 6 inches in diame-
ter. Where the rods of granophyre are split along their long axis, it
is seen that the crystals of quartz, and feldspar are elongated parallel
to the long axis of the rod (Plate XV). Thie elongation of minerals is
probably the result of some recrystallization during deformetion.

In the Gould map-area only a few pseudo cobbles and pebbles
were ween in this unit. In the Weedon area, in strike and north of the
latter outcrops, more pseudo;pgbbles, cobbles or boulders are found as
going to the north. Pgsends boulders of one and two feet in diameter ha-
ve been recorded by the writer, northwest of Trout lake. North of the
outlet of Trout lake, onlycrush conglomerates are found (Plates XVI,
XVII, XVIII).

The granophyre of Weedon 1s essentially a combination of
quartz (25% - 45%) potash feldspar (30%- 40%) and albite (An 0-5)

(15%- 35%). Leucoxene, sericite, pyrite, zircon,and epidote amount
to less than 5%. The phenocrysts are everywhere quartz and albite,
present in a nearly equal amount and making up together 30 to 80 per
cent of the rock volume. Phenocrysts are on the average 5 millime-
ters across. The groundmass is made up exclusively of an inter-
growth of quartz and potash feldspar that exhibits several types of
implication texture. (A more detailed analysis of the granophyre is
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found under the heading of granophyre in the chapter dealing with
intrusives).

Age and Mode of Formation - As the Lake Aylmer conglome-
rate carries abundant pebbles of granophyre, this igneous material
must have been injected into the Weedon pyroclastics before depo-
sition of the Lake Aylmer conglomerate. But then at what time
did the crush conglomerate and augen schist form? It may have formed
during the Acadian orogeny or during a pre—Acadian orogeny. After
a careful examination of excellent exposures of augen schist and
crush conglomerate, particularly the outecrops found on lot 20 of
range I1I, east of Fontainebleau, it became clear to the writer that
the long axis of the rods and pseudo~-pebbles of granophyre repre-
sent a "b" type of lineation and not a "a" type as one might sug-
gest. It is believed that all the fragments of quartz and grano-
phyre present in the augen schist and crush-conglomerate unit were
formerly part of very competent, continuous and presumably thin
igneous bodies such as dikes and sills that were injected into aci-
dic pyroclastics. The granophyre bodies were then broken up pha-
coidally into fragments of all sizes under shearing stress. Under
prolonged deformation a great many fragments were rounded by mecha-
nical movement and eventually became isolated masses of granophyre
surrounded by a very finely crushed material.

As the "b" lineation given by the long axis of the rods

and pseudo-pebbles has a trend and a plunge nearly at right angles to the
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"b" lineation present in the rocks that have been deformed by the
Acadian orogeny uniquely,, the writer is inclined to think that the
"b" lineation given by the rod axis must be related to a pre-Acadian
period of deformation Because the Taconic orogeny is known to have ta-
ken place in many parts of the Northern Appalachians (Schuchert 1885,
Eardly King 1951) the same orogeny 1s called for the formation of tho-
se pseudo conglomerates. The Taconic disturbance culminated at the clo-

se of the Ordovician period.

The fourth unit 1s lying east and apparently conformable to the augen
schiast and crush conglomerate unit. The band is limited to the north by
the Weedon granite and to south and east by rocks of the St. Francis-
St. Juste group. This fourth unit of the Weedon Schists formation
extends strikewlse for nearly 5 miles and has & maximum width of 7000
feet.

This unit is made up almost exclusively of pyroclastice that
pass from fine-to coarse-~grained as going eastward across strike. . The
rocks adjacent to the augen schists are mostly tuffs and crystal tuffs
whereas the rocks in the eastern half part are mostly agglomerates.
Everywhere the rock is schistose and rich in sericite (Plate XIX).

The crystal tuffs were called in the field quartz feldspar
sericite schists. They weather white but they are light green on a
fresh surface. The combined percentage of quartz with albite is clo-
se to 90 per cent of the rock volume. Sericite msccounts for the re-~
maining 10 per cent. In the western half part of the band, the tuffs,
as a rule, carry only 1 or 2 per cent of large crystals of albite and

quartz. But in the eastern part the tuffs carry up to 50 per cent
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of such phenocrysts (1 mm). Where such crystals are abundant the rock
on its schistosity plane is light greenish grey and under microscope
it is quite similar to the tuff that belongs to the first unit of the
Weedon Schist formation. Locally the fine-grained pyroclastic beds
show an intricate pattern of folding suggestive of a period of de-
formation prigr to their complete lithification (Plate XX). Approa-
ching the Weedon granite the tuffs get tougher. The writer has slso
abserved that close to the granite, the same rock is fractured along
two sets of planes that intersect each other at a small angle. The
wedge-shapéd fragménts, thus formed, show however very little or no
vigible relative displacement.

As mentioned above, the agglomerates are more abundant
farther to the east. They are best displayed on lot 6 of ranges F,
Lingwick township, on both sides of the road that runs parallel to
Salmon river (Plates XXI, XXII, XIII). Here subrounded and porphy-
ritic masses of all sizes and made up almost exclusively of quartsz
and feldspar are set in an apple green and sericite rich matrix. The
bombs as well as the matrix weather powdery white but they are light
grey on a fresh surface. Under microscope the bomb is seen to have
approximately 5 per cent combined quartz and albite phenocrysts (2-
3 mms across) surrounded by a felted groundmass congisting of crow-
ded microphenocrysts of feldspar disposed in a sub-parallel manner
and of minute quartz crystals (about 30 per cent). As the quartz
appears to be primary the bombs are rhyolitic in composition. The

bombs are of all sizes and shapes. Some of them are tear-drop-sha-
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ped some other are circular in cross section. They are everywhere
elongated parallel to the local séhistosity but as the foliation of the
rock swirls to an extreme degree around the larger fragments, the smal-
ler ones appear to be haphazardly distributed. A close examination of
the rock, however, disprooves this first impression.

A few greenstone bands are seen intercalated with the above
.pyroclastics close to the contact with the St. Francis-St. Juste group
of rocks. Megascopically the rock is dark green and very fine-grained.
Pillows are rare and as a rule they are highly deformed (Plate XXIV).
In this section the mineralogical composition is about the same as
that of other bands, previously described, and they all fall in the
chlorite-epidote facies. Exception to this rule is found in a band of
greenstone that has been traced for 2000 feet, 500 feet west of the
Weedon granite stock and runs across lots 28 and 29 of range X, Lingwick
township. The greenstone of this band belongs to the chlorite-epidote-
amphibole facies. The presence of actinolite is obviously related to
the nearby granite. Also related to this granite intrusien is the
presence, on the weathered surface of the rock, of a series of clo-
.sely spaced ridges oriented parallel to the local schistosity. This
kind of differential weathering is explained by a slight silicifica-
tion of the rock aleng thin and closely spaced layers (1/8" of an
inch thick). Silicified greenstones found near mount Aylmer show

a very similar pattern on the surface of weathering (Plate XXV).
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Metamorphism

Regional Metamorphism ~ The Weedon volcanics have been sub-
ject to a regional metamorphism but to a much higher grade than that of
any other formations mentionned in this thesis. The rocks are now schists
of low metamorphic grade, corresponding to the greenschist and the albi-
te-epidote—amphibolite facies. The most characteristic mineral assem-
blages of the pyroclastic rocks are quartz, albite, hydro-muscovite, and
chlorite. The regional metamorphism has been mostly dynamic and this is
in strong evidence where augen schists and crush conglomerates are found.

The derivatives of basic lavas have chlorite, actinolite, epi-
dote, and feldspar with calcite and quartz as secondary constituents.

The greenstones, as described earlier belong to two sub-facies, the al-
bite-epidote~chlorite faciesg for the greenstones of the southern segment
(i.e. south of Elgin lake) and the albite-epidote-chlorite-ectinolite
facies for those of the northern segment.

The regional metamorphism of gabbroic sills is apparently
that of the basic lavas.

Contgct Metamorphigm -

Biotite ~ In addition to a regional metamorphism, the
Weedon metavolcanics have been subject to a contact metamorphism along
their contact with the two granite stocks. The isograd line of biotite
runs roughly parallel to the line of contact of the granites with the
invaded rocks. Within that line, biotite crystalloblasts have deve-
loped in any type of rocks whether acid or basic. In the southern
and middle part of Weedon map-area, this isograd line is nowhere

more than 2500 feet from the granite contact. From a point located
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approximately one mile south of Elgin lake, the northern extension of this
isograd line is not plotted with as much accuracy as to the south because
of a lack of outcreps. In the Stratford mep-area, close to mount Aylmer,
the line has been traced with a reasonable degree of precision. As showp
on the geological map of Stratford area, the isograd line of biotite is,
in this part, everywhers within 1500 feet from the granite contact.

North of mount Aylmer, the line apparently swings slightly to the north
until it hits the base of the middle formation of the St. Francis-

St. Juste group with which it seemingly coincides right up to the north

of Stratford mep-area.

Garnet — A discontinuouéfgarnet isograd line was observed ‘in
the southeastern corner of the Weedon sheet (Plates XXVI, XXVII). No at-
tempt was made, however, to extend the line north or south.

Cordierite-Anthophyllite - Crystals of cordierite (4mms across)
that show locslly polysynthetic twinning and a strong yellow pleockhrgism
are present in pyroclastic beds in contact with the Weedon granite in
range X of Weedon township. The porphyroclasts are elongated parallel to
the schistosity and are partly altered into quartz and biotite. 'Small
nsedles;of anthophyllite are everywhere found associated with cordierite
(Plate XXVIII).

In the Stratford map-area, close to the granite of mount Aylmer,
& great many bands of greenstone carry porphyroblasté of cérdierite. The
crystals stand above the weathered surface as grey grains about 3/4 Inch
long and % inch wide. Some of them are neariy square in cross section
(Plate XXIX). Seen under microscope the rock consists of cordierite (35%),
and g matrix composed of nthophyllite (258), plagioclase (25%),°
and-ehlorite (15%)+ €hlorite is concentrated at the periphery

of the cordiprite crystals,
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around which it forms a layer less than 4mm thick. This chlorite zone
is even visible with the naked eye. Needles of anthophyllite are dis-
tributed at random es inclusions in the cordierite crystals (Plate
XXX).

Cordierite with anthophyllite are also a characteristic as-
semblage of minerals found in zones of alterations of the Weedon ore
deposit and the old Stratford Pyrite ore body. A thorough descrip-
tion of those occurences will be given later.

Tourmaline -~ A greenstone band, 1000 feet east the hanging
wall of the Solbec ore body in the Stratford area is filled with black
tourmaline crystals over a 4 inch thick zone.

A microscopic examination of this rock has revealed that the
tourmsline crystals (about 1 inch long) are of the schorlite variety
showing a strong concentric zoning reflected by a marked change in ab-
sorption when passing from one mne to another (Plate XXXI). The matrix,
surrounding the tourmeline crystals is made solely of penninite. The ra-
tio of tourmaline to penninite is approximately 1 to 2.

Rosettes of tourmeline of 4 inch in diameter are seen in a
6 inch thick vein that cuts a greenstone band, 1200 feet northeast of
the above locality. The vein carries in order of sbundance, oligoclase,

clinozoisite, calcite, chlorite, and quaftz crystals.

Structure

Schistogity ~ Schistosity can be sgeen in most exposures of

the Weedon Schists formation. In the Gould area the schistosity
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strikes northeast then swings towards true north in the Weedon aree and
resumes its northeasterly direction in the lake Aylmer and Stratford
sheet-areas. Schigtogity dips steeply to the southesst but it is in
many places close to vertical.

Bedding - Measurements of bedding have been made whers good
lithological contrast is present. Thus, observations depend on finding
pyroclastic-lava contacts which are very common in the Weedon schists.
It has been found thet bedding is everywhere parallel to the foliation
of the rock.

Linegtion - Two generasl lineations are present in the Weedon
metavolcanic rocks. The stronger and apparently the older one is given
by the axis of dragfolds and crinkles and also by the axis of rods of
quartz and granophyre and lastly by the long axis of ths pseudo psbbles
found in the augen schist and crush conglomerate unit. This lineation
trends S. 45° E. to S. 70° E. plunging 45° to 85° to the south. For reg-
sons given on page 6lthis lineation is believed to be connected with
the Taconic érogeny.

The other and younger lineation is indicated by another set
of drag folds and crinkles in the schists. The trend of this linea-
tion is everywhere subparallel to the strike of the locel schistosity
and plunges from 15° to south to 75° to the north when going from the
Gould area to the Stratford aresa.

The Weodon Thrugt Fault - Burton (1930) was first to reco-
gnize, in the leke Aylmer map-erea, the presence of a thrust fault

at the contact of the Weedon Schists formation and the Lake Aylmer



formation. Later Cooke (1950) extended it many miles to the south. In
the area covered by this thesis, there is no doubt that such a fault
does exist. The writer has been able to trace the fault across the
four map-ereas eoxcept perhaps for the northern third of the Stratford
sheet. Within the map-area the fault separates the Weedon Schists for-
mation from the Lake Aylmer formation and dips steeply to the east.

In the northwest corner of the Gould sheet the Weedon thrust
is accompanied by 4 secondary sheared zones each one being less than
600 feet long and running parallel to the Weedon fault. South of
Salmon river, the Weedon thrust fault which is running at the contact of
the Lake Aylmer conglomerate and the greenstene band of range II, as
well as the 4 adjacent sheared zones, a few feet to the east, are actu-
2lly zones of brecciation in which abundent fragments of albite rhyolite
porphyry are set in a quartz sericite and limonite rich matrix. The
fragments of porphyry are usually smaller than one inch across. The
abundance of limonitic dust in the matrix confers to the rock & deep
orange color which 1s in strong contrast with the grey color of the
porphyry fragments (Plate XXXII). The greenstones, adjacent and south
of the Weedon fault, are, from the northwest corner of the Gould sheet
up to the latitude of Fontainebleau in the Weedon area almost comple-

tely dolomitized over a width varying frem 50 to 1500 feet.

Another evidence of the Weedon fault is found in the

southern half part of the Weedon map-area where the fault apparently
cuts diagonally across the basal beds of the Lake Aylmer formatien.

North of lot 17 in range III of Weedon township, the
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Lake Aylmer limestone is found in contact with the Weedon schists.

Close to the fault the limestone is characteristically dolomitized,
fractured, and cut by abundant quartz-calcite veins that ferm a honeycomb-
like structure on the surface of the rock. Dolomitization progressive-
ly weakens as going away from the fault. Where dolomitizatien is par-
tial, enly the eriginal lime rich beds have been replaced by dolomite.

As the delomite weathers erange and the unaltered limestene is grey some
bands of limestene have become markedly striped clese te the fault.

A good example ef this is displayed on let 27 of Range III S.W. in the
Stratford area (Plate XXXIII). Along the fault the Weedon schists are
extremaly fissile and soft. They alse are lecally dolemitized. The actual
contact of the two formatiens was aeen at enly one place that iz en lot

28 of range III S.W. 500 feet west of the road going to the Solbec Copper
Mines preperty (Plate XXXIV). Here the fault plane is quite regular in
strike (N. 339 E.) and dips 67° to the east.

Examination ef cores coming from a 190 foot deep hele (Bg)
drilled on let 27 of range I N.E. in the Stratferd area, has brought
unsugpected field evidence against a centinuatien ef the fault nerth
of the range 1line I N.E. - I S.W, in Stratferd area. The first 70
feet intersected by drlilling were schistese ahd carbonatized pyreclas-
tics that belong te the Weeden ﬁchists formatien. The last 120 feet
of core were graphitic slate interbedded w th black. quartzite and
conglemerate lenses that are ebvieusly part ef the Lake Aylmer forma-
tien. As conglemerate beds are here found in contact with the Weeden
schists, the writer conasiders that the centact may be conformable.

1
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It is admitted, however, that the presence ef conglomerate
lenses does not exclude the possibility that the fault may still extend
north of range line I N.E. - I S.W. This possibility is in part sugges-
ted by the fact that south of Salmon river, the Lake Aylmer congleomerate
is, as mentioned previously, separated from the Weeden schists by the
Weedon thrust fault. ‘

Similar fault relationship would prevail aleng the eastern
contact of the tw limestone slices found a few hundred feet east ef the
Weedon fault in the Stratford area. In erder to explain the presence ef
some Weedon schists west the Weedon thrust fault the writer thinks that
two ether small faults must be present. Here again the faults would run
along the eastern centact of the limestone.

The figure en the next page shows in a vertical cross-section
the relatienship of the Lake Aylmer formatien with the Weedon Schists
formation befere and after the Acadian oregeny. The sectien is drawn
across the Weeden thrust fault, west of Stratford village.

The general northeasterly dip of the shearing planes in the
Weedon thrust, the direct evidence thus queted, and the fact that the
fault has breught older rocks omn the southeast into contact with
younger rocks on the northwest, all combine to indicate that the fault
is a thrust.

The age of the Weedon thrust is obviously post Middle
Silurian as it cuts rocks of the Lake Aylmer formation. Probably,
therefors, it was formed during the Acadian orogeny of Middle Devonian

time, though movement on it may have been renewed later.
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General Structure - Previous workers haeve considered the

Weedon volcenics as an anticline or more recently, as a monocline,
The writer fully subscribes to the latter view. The best evidence
that can be brought forward in favor of the monocline hypothesis

is the fact that everywhere, tops are facing to the east. It is

true that only 5 top determinations were made in the whole Weedon
belt but because they are distributed across the whole section, they
are believed to be most significant. Here is a list of them and the
criteria by which each top was determined.

Lot 7, range F, Lingwick township, 2000 feet north of Salmon
river; pillows in a greenstone band (Plate XXXV).

Lot II renge VI, S.W., Stratford township, 700 east of a gra-
vel road; pillows in a greenstone bande.

Lots 4 and 5, range VI S.W., Stratford township (drill cores);
graded bedding in agglomerate beds.

Lot 33, range II S.W., Stratford township; graded bedding in
agglomerzte bedse

Lot 29, range I S.W., Stratford township, 500 feet north of
a paved road; pillows in a greenstone band,.

The next evidence in favor of this hypothesis is the appa-
rent lack of repetition of any lithological units. This may be taken
as a negative argument but it is nevertheless strongly suggestive,.

Lastly, it is a well known fact that in a belt of strongly
deformed sedimentary rocks, the folds become more open where rigid

units are seen interbedded with. Such competent units are most often
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8ills or lava flows. It seems therefore, highly improbable that the
Weedon schists sequence more than to 2 miles thick and made up exclusi-
vely of igneous rocks, would have been isoclinally folded into a syncli-

ne or an anticline.
Thi a

Assuming that the Weedon schists belt represent a monoclinal
gequence dipping 70° to the east and considering the maximum outcrop
width of the formation, which is 2.6 miles (south of Trout lake) the ma-
gimum thickness of the Weedon gchists formation is accordingly 2.4 miles
or 12,800 feet. Evidence from mapping clearly shows that this volecanic
sequence becomes thinner north and south but the ratioc of basic flows to
acidic pyroclastics remains approximately equal to one everywhere along

the belt.

Age and Correlation

Logan (1847 - 63) correlated the Weedon schists with the
Quebec group of pre-Taconic age. His correlation will be retained in
this work but a more precise dating will be asought.

On extremely poor petrographical evidence, Selwyn (1882)
correlated the Weedon schists with the Lake Superior series of
Keeweenawan age. Similarly Ells (1886) has correlated them with the
Huronian. Following the same line of evidence, Dresser (1906) and
later Bancroft (1916) described the Weedon schists as being correla-

tive with Precambrian rocks of Pennsylvania.



Al11 those long range correlations are believed to be incor-
rect although conclusive evidence against a Precambrian age for the
Weedon schists has not yet been found by the writer.

After a detailed study of the lake Aylmer area, Burton
(1930) concluded that the Weedon schists must be correlated with the
volcanics west of the lake Aylmer (later called Caldwell volcanics by
Cooke). Those volcanics are found west and beneath the Disreeli forma-
tion of inferred Upper Middle Ordovician age (Burton P 115). Assuming
that Burton's correlation is valid, the Weedon volcanics would be pre
Upper-iliddle Ordovician,

Clark (1937) puts the Weedon schists at the base of his
St. Francis series of Ordovician age.

According to Cooke (1950), the Stoke schists snd the corre-
lative Weedcn schists belong to the Sherbrooke group. Cooke considers
the Sherbrooke group to be of Silurian agee.

Because the rocks of the Disraeli formation are believed
to be Middle Ordovician and to lie beneath those of the Weedon
Schists formation, the latter formation is tentatively assigned
to the Upper Ordovician,

SILURO-DEVONIAN
GASPE GROUP

Late in Silurien time, the sea came back in the area and
laid down sediments over the rociks of the Quebec group, sediments
that are now represented by the rocks of the Lake Aylmer formation

and those of St. Francis-St. Juste group, respectively found west



and east of the Weedon schists belte.

Lake Aylmer Formation

Neme and History of the Name

The name "Lake Aylmer series" was given by Burton (1930)
to a band of limestone that strikes southwesterly across the Lake
Aylmer map-area. Burton assigned to it all the calcareous shales
and limestones and (1933) also the conglomerate at the base of
the formation.

Burton (1930, 1933) reports that he gave the serial
nane Lake Aylmer because the limestones are well exposed along

the shore of lake Aylmer,

Distribution

The ILiake Aylmer formation crops out as a band, about
2 miles wide at the northern extremity of the Stratford sheet
and 5% miles wide south of Weedon Centre. The formation can be
traced continuously from lake St. Francis southward to Dudswell,
near Marbletown, a distance of 30 miles.

From this point the limestone band runs west of the Stoke
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Mountains axis and extends apparently as far south as lake Magog.
(Cooke 1952).

Egst of the Weedon thrust -fault in the Stratford area two
slices of limestone have been mapped as being part of the Lake Aylmer
formation. The outcrops of the two slices are about 9000 feet long and

regpectively from west to sast 250 and 350 feet wide.

Lithology

General Statementy - The lower member of the Lake Aylmer for-
metion is an extremely coarse and polycomponent conglomerate, which in-
cludes more or less interbedded greywacke, slate, quartzite, and impure
dolomite. The upperwmember of the formation is a succession of calca-
reous siltstone and sllty limestone interbedded with & few acidic and
basic flows.

Lower Member - Along the wagtern contact of the Lake Aylmer
formation, thick conglomerate lenses have been traced continuously.
(Burton, Cooke, Clark) for over 21 miles. The conglomerate is very
resistant to erosion and stand out as high ri&ges above the less re-
sistant rocks on either side.

Within the map-area, particularly good outcrops occur in
lots 18 and 19 of ranges A and B in Garthby township, and on the east
shore of Ward bay. The conglomerate lenses of ranges A and B form
a band, more than 2000 feet wide, although no lens exceeds 170 feet.-
The conglomerate lenses are interbedded with greenish black greywacke
and slate. BEast of Ward bay there appears to be only one lens of

conglomerate and it is gpproximately 150 feet thick and surrounded
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by beds of greywacke and slate.

In .general, the conglomerate is very coarse, with rounded
boulders as much as 3 feet in diameter, contained in & dark green grey-
wacke matrix. In places, it is comparatively unstratified with boulders
in random arrangement, elsewhere it contains beds of slate or greywacke.
The writer has collected and examined more than 250 pebbles or cobbles
from lenses of conglomerate exposed in lot 18 of range B in Garthby
townghip. Also the seven most representative specimens were studied un-
der microscope. By order of abundance the pebbles were found to be:
greenish quartzite (42%), light green granite (30%), greenstone (22%),
and grenophyre (6%).

The quartzite pebbles carry up to 5 per cent chlorite and
from 5 to 15 percent feldspar grains. The texture of the rock varies
from very fine- to very coarse-grained. The plagioclase crystals in
the granite pebbles are highly sericitized and for that reason it has
been.found impogsgibls to determine the An. content. Quartz is intersti-
tial and represents 25 to 30 per cent of the rock by volume. Because
the granite carries no potassic feldspar it may be called albite or
oligoclase granite. The only mafic mineral present in the rock is
biotite which is partly replaced by chlorite. The granite is most com-
monly medium-grained but occasionally shows a porphyritic texture. The
pebbles of greenstone are dark green, massive and spotted with minute
specks of pyrite. The granophyre is identical to that of Weedon.
Phenocrysts of albite and quartz are set in a matrix made up of inti-

mately intergrown quartz and potash feldspar. Penninite pseudo-
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morphous after biotite constitutes the sole mafic mineral of this rock.
Each crystal of penninite carries exsclution needles of titaniferous ma-
gnetite oriented in such a way that they form concentric triangles.
Chips of slate or sericite schist, quite thin and less than an inch
long, are also abundent in some parts of the conglomerate. Obviously
most pebbles have been derived from rocks of the Caldwell group.

The granophyre pebbles, however, because of their marked similarity
with the granophyre of Weedon, are believed to come from the weathering
of the crush conglomerate such as exposed south of Fontainebleau.

The validity of this assumption is in a large part supported by the
fact that outcrops of such a rock has not been reported in the litera-
ture dealing with the geology of the area, west of lake Aylmer.

The matrix of the conglomerate is a coarse greywacke that
carries fragments of slate, quartzi te, quartz, feldspar, mica, and py-
rite all contaimsd in what appears to be a chloritized groundmass .

The term greywacke is here used in the sense suggested by Pettijohn
(1943) who writes in a bulletin (Vol. 54) of the Geological Society

of America: "the word greywacke connotes a type of sandstone marked

by large detrital quartz and feldspars (phenocrysts) set in a prominent
to dominant clay matrix (and hence absence of infiltration or mineral
cement) which mey on low-grade metamorphism (diagenesis) be converted
to chlorite end sericite and replaced by carbonate, a dark color, ge-
nerally tough and well indurated, extreme angularity of the detrital
components (microbreccia), presence in smaller or larger quantities of

rock fragments, mainly chert, quartzite, slate or phyllite, and cer-
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rates of shale or slate chips, slip bedding, etc) and certain rock asso-
cigtion'.

Along the gggtern contact of the Lake Aylmer formation, the
lower membef of the Lake Aylmer formation is cut, north of Salmon river,
by the Weedon thrust fault. South of Salmon river, in range II of Weedon
townghip more than 1500 feet of conglomerate 1s interbedded with slate.
Here again the conglomerate is coarse and polycomponent. Sorting is
very poor and interlaminations of slate are quite rare. Some of the con-
glomerate lensesars more than 300 feet thick. Most of the pebbles are
woll rounded, crowded together, and of all sizes up to one foot in dia-
meter (Plate XXXVI); The matrix is a coarse grit made up of grains of
quartz, feldspar, granophyre, and rhyolite porphyry set in a sericite
rich matrix (Plate XXXVII). Minute fragments (2mm.) of quartzite end
slate are also present in the matrix. In general the groundmass of the
conglomerate is much more schistose than that of Garthby and is common-
ly stained orange by a dust of limonite. From its composition and tex-
ture the matrix represents a typical greywacke (cf. Pettijohn's defi-
nition). The pebbles, cobbles and boulders ars by decreasing order o
abundance, light grey to green granophyre (60%), light grey albite.
rhyolite porphyry (30%) and greenstons (10%). All pebbles ars clearly
derived from the nearby Weedon schists and related intrusive rocks.

This thick conglomerate band stops abruptly, 800 feet south
of Salmon river, In strike continuation of it, impure dolomite beds

are seen. On a rock exposure located 800 feet south of Salmon river,
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on lot 16 of range II in Weedon township, the conglomerate is interfin-
gered with rusty beds of dolomite (Plate XXXVIII), The contact between
those two types of rock is so sharp that it gives one the illusion that
the coarse conglomerate has intruded the dolomite., A similar relation-
ship was also found in nearby outcrops. This dolomite carries approxi-
mately 65% ferruginous dolomite, 20% sericite, 5 to 10% quartz, 5% epidote
and 2% leucoxene (detrital greins).
North of lot line 17-18 of range II in Weedon township to
range I N.E. - I S.W. of Stratford township, the basal member of the
Lake Aylmer formation is completely cut out by the Weedon thrust fault
and the Weedon schists lie directly against the limestone beds of the
Lake Aylmer formation. However, on lots 24 and 25 of range III in Weedon
township, a few beds of black shales are seen at the base of the limestone
band.
As elready mentionned in connection with the description of
the Weedon fault, logging of cores from hole Bg drilled on lot 27 of iange I.N.
E. in Lingwick township has shown that north of range line I N.E. - I S.W.,
basal beds of the Lake Aylmer formation reappear.
Thereis a description of the cores from hole Bg,on the next page.
The small pebble conglomerate contains detrital perticles of
fine—grained pyroclastic rocks which make up sbout 25 per cent of the
conglomerate. Those fragments are surrounded by a sericite and earbo-
nate rich matrix. The schistosity is bent to an extreme degree around
the larger particles. A few rounded quartz grains are seen here and

there in the matrix. The conglomerate beds are sbout three feet thick
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Hole B83
Depth Number of feet Description
0-72 72! carbonatized and sericitic crystal tuff.
WEEDON THRUST FAULT

72-90 18! yellowish impure sandstone, lenses of
small pebble conglomerate, thin beds of
calcareous siltstone.

90-187 97! carbonatized small-pebble conglomerate
grading into black slate. Some sili--
ceous sandstone interbedded with thin-
ly laminated black slate. Dragfolds
are vigible in the conglomerate.

187 end of hole.

and ﬁost commonly grade into black slate. The sandstone is siliceous
but also carries abundant pea-sized grains of fine-grained pyroclastic
rock. The matrix is similar to that of the conglomerate. Becauase the
hole does not cut through the whole basal member of the Lake Aylmer for-
mation and also because part of this lower member may have been cut off
by the Weedon farlt, it is impossible to tell how thick the lower mem-—
ber is gt this locality. From the above drill data the latter member
has a minimum thickness of 75 feet.

Those basal beds should continue to the north but on lot 22
of range VII in Weedon township, a distance of three miles from loca-
tion of hole By, the limestone is again found in contact with the

Weedon schists (hole C, Sullivan 1960).



Upper Member =

Limestone - Although the actiial cohtact betwesen the
lower and the upper member of the Lake Aylmer formation has nowhere
been seen within the mep-area, it is assumed that the two members are
comformable with one another. The upper member is characterized by a
thick sequence of calcareocus siltstone and silty limestone that carries
a variable amount of sericite. Siltstone beds alternate with limestone
beds at every inch or so. The siltstone weathers light buff or white
but is everywhere very light grey on its fresh surface. The limestone
weathers light grey or blulsh grey but is light bluish grey to dark
grey on its fresh surface.

Under microscope, the siltstone was found to contain appro-
ximately 50 per cent quartsz, (1/30 mm), 40 per cent calcite, and 10 per
coent sericite. The limestone has, on the average, the following mine-
ralogical make up: calcite (90%), quartz (7%), sericite (3%), and a
few grainsg of pyrite and iron ore.

An intraformational conglomerate exposure forms a small
knoll on lot 17, range III in Weedon township, a few feet south of
tle road of Fontainebleau. The conglomerate is made up of a limestone
matrix carrying limestone fragments. The matrix as well as the frag-
ments are partly dolomitized. Crinoidel stems and other highly de-
formed fossils are distributed at random in the rock (Plates XXXIX, XL).
A gimilar conglomerate band crops out on lot 21, range V S.W, in
Stratford township, 100 feet east of the road of Stratford. Here
again the rock is partly dolomitized. At both places, the conglome-

rate weathers light buff but is medium grey on it fresh surface.
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A band of fairly pure limestone runs scross lots 28 and 29
of range III S.W., lots 27 and 28 of range II S.W., and lots 26 and 27
of range I S.W, in Stratford township. The limestone is limited to the
east by the Weedon thrust fault and because of this, it shows a marked
degree of dolomitization over a width of approximately 150 feet. At
a distance greater than that from the fault, the limestone has only
been partially replaced by dolomite, and it eventually becomes normal
at a distence exceeding 200 feet. In the 2zone where limestone shows
partial replacement by dolomite, abundent crinoidal stems, corsls and
bryozoans have been found. The fragmental nature of the fossils sug-
gests a possible reworking of those by the sea along the shore. Those
fosgiliferous limestone beds may represent basal beds of the Lake
Aylmer formation. It is believed however that those beds more likely
belong to the upper member of the Lake Aylmer formation the basal beds
of which would have been locally cut off by the Weedon thrust fault.

Rhyolite Porphyry - Apparently interbedded with limestone of
the Lake Aylmer formation a band of sheared albite rhyolite porphyry is
exposed across a width of 1700 feet in range III of Weedon township.
This band has been traced for 2% miles. Everywhere the rock is rus-
ty on its weathered surface and light grey across fracture. Seen under
microscope, the rock consists of albite and bipyramidal quartz pheno-
crysts (25 per cent combined) set in a crypto-crystalline groundmass
made up of quartz and sodic plagioclase (Plate XLI). The quartz phe-
nocrysts show & characteristic ring-like arrangement of inclusions

along their border, a texture probably resulting from a secondary
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growth of quartz around the original phenocrysts (Plate‘ILII). Where
it is more schistose, the rhyolite was found to be traversed by abun-
dant veinlets of chlorite, dolomite and pyrite (3 ~ Imm). The oligo-
clase phenocrysts are, as a rule, partly sericitized but some of ﬁhem
are completely replaced by dolomite. At a few places the rhyolite is
black to dark grey. The staining is due to the presence of carbon
which was probably brought along with the carbonates and the pyrite.
Good example of this is found on rock exposures located on lots 17 and
18 of range III in Weedon township a few feet north and south of the
road going to Fonteinebleau. Where the porphyry is found in contact
with the intraformationel limestone conglomerate south of the roasd of
Fontainebleau, the writer has noticed some brecciation in the rhyolite
(Plate XLIII ). This breccia is obviously not of the flow type but ra-
ther connected with some tectonic activity. The relative displacement
between the individual fragment is in general very small and gives one
the impression that the rock has cracked as a rigid unit would do under
deformation.

The highly schistose nature of this porphyry and its proxi-
mity to the Weedon schists belt support the idea that this band of rhy-
olite could belong to the Weedon Schists formation. However the pgou-
liar minerslogical composition and the perfect conformity of the rock
with the adjacent limestone beds have led the writer to believe that
it rather represents a rhyolitic flow interbedded with the Lake
Aylmer limestone. A similar occurrence has been reported by Gorman

(1954) in the St. Juste group of rocks, one mile east of St. Rose,



Dorchester County in Quebec where a Silurian or Devonian limestone 1s
seen interbedded with rhyolite flows.

Blotchy Lava - North of Fontainebleau, on lots 21 of range
III, Weedon township, good exposures of porphyritic basic flows can be
examined. This band of lava is approximately 700 feet thick and has been
traced for nearly one mile in a northeasterly direction. In the field,
the most distinective feature of the rock is its blotchy appearance which
is given by feldspar forming clots that are up to 1 inch across (Plates
XLIV, XLV)., Within this band of lavas, a few interbeds of dolomitized
limestone have been found. Contact of the limestone with the lavs is
everywhere conformasble (Plate XLVI). On its weathered surface the lava
gurface is extremely porous and resemble; for that reason to a scoraceous
lava flow (Plate XLVII). The rock weathers light buff to green but it
is quite rusty where carbonates have dissolved out. On its fresh surfa-~
ce the lava is light greyish green.

A microscopic examination has shown the rock to have the
following minaralogical make up: ferrugineous dolomite (from 5 to 40%)
zoisite and clinczoisite (15% combined), chlorite (10%), astinolite
(2 - 3%), leucoxsne (1 - 2%) and a few grains of apatite, sericite and
iron ore. Albite phenocrysts represent up to 55% of the rosk volume.
Dolomite and zolsite have partly replaced feldspar whereas ths original
pyroxene or amphibole is now wholly replaced by chlorite, clinozoisite
and actinolite (Plate XLVIII).

This rock may represent an intrusive mass of Tavoaie age.

In favor of this hypothesis there is the fact that the rock is macro-
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scopically and microscopicelly similar to the possibly intrusive blotchy
gabbro exposed near Salmon river in the Gould map-area and to the Taconic
gabbro intrusive (southernpart only) that crops out east of Trout lake.
But as the blotchy gabbro of Fontainebleau nowhere cuté the limestone

and as the latter rock shows no sign of recrystallization slong its con-
tact with the gabbro, the writer tentatively considers this gabbro as an
extrusive rock that must accordingly be assigned to the upper member of

the Lake Aylmer formation.

Metamorphigm

ional Me igm — The rocks of the Leke Aylmer formation
are the least metamorphosed units of the whole map-area. Shale has been
metamorphosed into slate that shows a fairly good clesvage superimposed
upon the original bedding. The clay minerals found in the limestone beds
have been everywhere converted into minute scales of sericite. Along the
Weedon thrust fault, the rocks of the Lake Aylmer formation have been
subjected to intense dynamic metamorphism and, as a result of this, the
calcareous silstone has become extremely schistone and the silty lime~
stone has completely recrystallized.

Contact Metamorphism - Shaly beds of the lower member, expo-
sed on lots 24 and 25 in range III, Weedon township, have been metamcr-
phosed to hornfels by the Devonian granite cropping out 700 feet to the
sast « Small prophyroblasts of grossularite (20%) and bictite (20%) are
found embedded in & grancblastic groundmess made up essentislly of
quartz (30%), sericite (20%), and feldspar (5%). Characteristically,

the garnet porphyroblasts (1/5 mm across) tend to be idiomorphic.
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In lot 19 of range II Weedon township, the contact between a
limestone band and a small Taconic gabbro plug is exposed on a road cut
(east gide of the road). Up to a distence of & inches from the line of
contact with the gabbro, the limestone shows a coarser crystalline texturs
and has become lighter colored than the surrounding calcareous beds.
Under microscope the grains of caleite (3 mm) enclose minute crystals of

clinozoisite (1/15 mm across) which give the rock a faint greenish color.
Structure

During the Acadian orogeny, the rocks of the Lake Aylmer for-
mation were compressed into a succession of tight folds, and cleavage de-
veloped in the more competent beds.

This cleavage approaches the flow type in regularity, but the
character of the rock in the major part of the formation, composed of
coarse conglomerate and highly calcareous rocks did not favor the deve-
lopment of a well defined cleavage. The cleavage strikes N. 25°E., the
strike becoming more easterly to the northeast, thus conforming to the
general structure. Along the eastern side of the band, the schistosity
dips to the southeast (65° or less) whereas to the west it is about
vertical.

Bedding most commonly étrikes parallel to cleavage and dips
steeply east on the western side of the formation, but on the eastern
side it generally dips east or west at angles of 45° or more. Although
very fow top determinetions have been made, overturning is believed to

be common, particularly on the esastern side of the formation.
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Axls of small folds strikes roughly parallel to the strike of
the cleavage and plunges on the average 30 degrees south. Similar re-
sults were found from bedding-cleavage intersection., Asymmetrical
closed folding seems to be prevalent. A good example of this is found
on the cliff of a small hill bordering the road (east), 1200 feet south
of the village of Fontainebleau. The fold is an overtwrned syncline,
the eastern limb being overturned to the west. Fracture cleavage is
given by a series of parallel and closely spaced veinlets of quartz and
celcite. This cleavage is parallel to the axial plane of the fold.

Axis of the fold trends S. 30°E. plunging 25 degrees south. Other exam-
ples of clogsed and asymmetrical folds are common along the shore of the
lake Aylmer, near Long Point (Plates XLIX, L). Very likely becauss fol-
ding was very intense, the folds are at this locality often cut by small
reverse strike faults (Plate LI).

Open folds are very rare; One of them was seen on lot 17 of
renge III, Weedon township, 1000 north of the rosd of Fontainebleau and
a few feet west of the contact with the alblite rhyolite porphyry band
(Plate LII).

Looked at broadly, the Lake Aylmer formation forms a com-
pound syncline slightly overturned to the northwest on the northwest
side and slightly more so on the eastern side. The axial line of this
syncline is parallel to that of the minor folds. The best evidence in
favor of this synclinal hypothesis is given by the presence of thick
basal conglomerate lenses which are found on both sides of the forma-

tion and which are definitely facing each other., Along the northern
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border of the formation, the rocks lie unconformably above the slaty
sequence of the Disraeli formation but to the south, they are cut by
the Weedon thrust fault that has brought pre-Silurian metavolcanics
besides them. This feult is inferred from a veriety of evidence, that
has already been given. It may be added that wherever found in contact
with the fault the limestone is extremely schistose. Slickensides are
common and indicate a reverse movement. Orientation of those lines
of striation is S. 35CE. and, their angle of plunge is 65° to 70° to
the southeast.

The compound Lake Aylmer syncline has a breadth of 5 miles
at the latitude of Weedon and extends northward up to lake St. Francis
where it apparently pinches out. Southwestward the syncline looses
part of ite identity by merging north of Marbleton with the Gaspe=
Connecticut River Synclinorium represented at this point by limestones
of the Lower St. Francis-=St. Juste group. Parther south, the Lake
Aylmer syncline can be followed west of the Stoke Mountain axis, down
to Magog laske and Bunker Hill. Here the syncline is approximestely 4 miles
wides Because the Glenbrooke group of limestone, found around lake Mem-—
phremagog, is structurally, lithologically and paleontologically similar
to that of the Lake Aylmer formation and because the two group of rocks
are in rough strike alignment and separated from one another by a distence
of only 8 miles, the writer proposes a correlation between those two lime-
stone basins. The name "Lske Aylmer-Glenbrooke Synclinorium" is sugges-
ted to designate this structural and stratigraphic unit. This synclinorium

would extend from lake St. Prancis to Magoon Point, on lake lemphremagog,
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a distance of about 85 miles. Near lake Memphremagog, the synclinorium
is mde up of two smaller synclinal structures that have been called by

Cady (1960 p. 543) the "Memphremagog Synclines".

Thicknegs

Within the map-area the maximum outcrop width of the lower
member of the Lake Aylmer formation is found near Garthby where a valuse
of approximately 3800 feet is observed. The rocks stand vertically up
and tops fece everywhere to the east. The maximum thickness of the lo-~
wer member is thus 3800 feet. The upper member (Limestone member) of the
formation reaches a maximum breadth west of the Gould sheet area. At this
latitude the limestone band has a width of 4.6 miles. It has been shown
that this band forms a compound syncline and so, only one limb needs o ba
congidered in order to determine the thickness of the whole member, assu-
ming both limbs are dipping the same angle and have the same thickness.
These two conditions are actually in falr agreement with field evidence
gathered from detailed mapping. The problem is thus equivalent to that
of determining the thicknes of a band of isoclinally folded rocks that
has a breadth of 2.3 miles and dips 65°. This value of 65° is infer-
red from the following considerations.

The upturned beds of the western limb of the Lake Aylmer
syncline have a dip angle that varies from 70° to verticel. From sraph(next page)
6 1t is clear that the plane A-B tangeant to all troughs of a folded hed
dips at a smaller angle (angle BAO) than that of any upturned beds (an-

gle DCO) and even more so of any overturned beds (angle FEO). As the
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smallest angle of dip of the upturned beds has been found to be 70°, a
dip angle of 65° is therefore indicated for the western limb of the
Lake Aylmer formation. Using curve A of graph 5 shown on page 36 of the
writer's thesis (1961), a value 6;&"r" being the ratio of the horizontal
breadth of a formation to its true thickness) equal to 0.225 is found
for a "o-" angle of 65° and consequently the upper member becomes
equal to 2,800 feet.

Thus the lake Aylmer formation is estimated to be 6,600 feet
thick. This value, however, should only be considered as a maximum

figure.

Age

General Statement — No fossils are found in the Lake Ayl-

mer conglomerate but good collections have been made from several

localities in the Lake Aylmer limestone. Some of the fossiliferous
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localities are found within the map-area and its vicinity, and a group
of others in the Dudswell or Marbleton area, 8 miles southwest of the
nap-eres..

Evidence from the Mgp-fres and itg Vicinity - In 1930 Burton
collected fossils from an abandoned quarry on lot 22 in range VII of
Weedon township and from lot 28 of range II in Stratford township.

The fossils were later examined by Dr. T.H. Clark, of McGill University,
who has furnished the following particulars (Cooke, 1937, p. 50 - 51).

1. Fossils from the old lime quarry, Weedon township, range
VII, lot 22.

Corals:

Streptelasma sp. or Zaphrentis sp. The preservation igs
too poor to determine the genus with accuracy. Both
oceur in the Devonian, and as a rule the specises are
not highly diagnostiec.

Favogites sp. probably F. Helderbersjae Hall.
Favogites sp. One of the ramoge typeé which do not
appear as a mide until the Onondaga{

Favogiteg sp. & species with very small corallites.
Halygites sp. probably H. cetenulgtus Linné. The
writer has collscted this coral from two other loca-
lities in Quebec, whera, as at this one, it is asso~
ciated with Devonian fossils. One of these loceli-
ties is on the east shore cof Memphremagog lake, the

other is St. Joseph tp., range St. Thomas, into
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Cranbourne tp., ranges IV and V. There can be no doubt
as to its extension into the Devonian in southern Quebec,
Stromatocerium sp.

Brachiopodas
Leptaens rhomboidalls Wilckeng; ranges from Ordovician

to Carboniferous.
Merigtella n. sp. GClose to M, bella Hall from the
Helderberg.
Merigte}lg Spe

Pelecypods:
Conocardium sp. & dwarf species. The genus ranges from
Ordovician to Permian.

Gssteropodss
Loxonems sp. Probably two species.
Digphorogtomg sp.

Cephalopodss
Orthogerag sp. Too poor to identify.

Trilobites:
Ceratocephals sp.

Ostracods:
Beyrichia sp. This genus ranges from the Ordovician
to the Carboniferous, but is pre-eminently a Silurian
genus. Only five species are at present recognized
from the Devonian of North America, and of these but

one from the Helderbergian.
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Kloedenig manliengig Weller; Helderberg.
Kloedenig sp. Two or possibly three new species of
this genus. All are very closely related to the spe-
cies described by Ulrich from the Helderberg of
New Brunswick. .
Pachydomellg sp. In Nc;rth America this genus is res-
tricted to the Devonian.
2. Fossils from the old lime quarry, Weedon tp., range VII,
lot 26.
Favogiteg sp., probably E. helderbergige.
| Crinoids, colunnals are common,
3, Fossils from outcrops at Stratford tp., range II S. lot 28.
Corals: '
Fgvogiteg sp. Probebly two species, one somewhat like
Favosites corvicornig (de Blainville), but not co-spe-
cific with it. It is in all probability a new species,
and most closely resembles other species of the
Onondaga epoch.
4+ Fossils from the brown-weathering calcareous shale east
of Lambton lake, Lambton tp., ranges V, VI, lots 17 - 18.
Corals:
Zaphrentls sp.
Amplexus sp.
Favogiteg sp. Two or three species.

Helioliteg sp.



Crinoidss
columnals abundant.
Brachlopods: _
Stroohonella geniculata (Hall); Helderberg.
S. punctulifers (Conrad); Helderberg.
Gypidula galeagta (Hall); Helderberg.
Camgrotoechis litchfieldengls (Schuchert); Helderberg.
Atrypg peticulaiig (Linné); Silufian-Devonian.
Atrype imbricatg (Hall); Helderberg.
5. Rolled fragments in the conglomerate south of Lambton lake.
Lambton tp., range IV, lot 20.
Corals:
One or two specles of corals, to poorly preserved to
' identify.
~CIark concluded that " the present list of fossils (from
the 5 above localities) represents the result of considerable intensive
collecting. Crystallization has unfortunately made identification of
the species of the corals and stromatoporolds almost impossible. It
can thus be seen that there are but two localities where fossils oc-
cur in a sufficiently well~preserved condition to be diagnostic. At
both of these locelities the evidence for the Helderberg age of the
shale and limestone is incontrovertible'.
Evidence from the Dudgwell Area — The earliest published
list of fossils from the Dudswell area appears in Logan's Geology of
Canada, 1863, (p. 433), as follows: "At Dudswell, in addition to
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encrinal columns and disks, there is a great abundance of cqrals;‘which
occur chiefly in the light grey beds, and are readlly distinguished by
thelr whiter colour. The whole rock is highly crystalline; but the co-
rals appear more evenly and finely grained than the enveloping matrix,
and are free from mica. Their structure is often plainly discernible

on the weathered surfaces, where deeplyworn lines mark the divisions of
the cells, columns, and concentric laysrs. Some of the species appear

to be Favogltes Gothlandica, F. gervicornis, F. Bolvmorpha, Halvaites
catenulatug, Helioliteg Murchigonis, Syringopors goupacta, a Diphyphyllum
like D. arundinaceum, undetermined species of Zaphrentis and Heliophyllum,
Stromatopora conceptrica, and an undetermined Platyostoma'.

Logan adds (p. 436) that recrystallization has rendered
doubtful the determination of these fossils, but that they seem to in-
dicate a Devonian age, with the exception of Halvgites gatenulatus and
Syringobors compactg, which at that time were assigned to a lower level.

A.R.C. Selwyn (1880 pp. 1 - 2) later proposed the term
Siluro-Devonian to designate these formations, which appear to pre-
sent a compogite of Silurian and Devonian.

In a report published in 1915, J.A. Bancroft (p. 66) gives
a list of fossils collected from massive beds of grey limestone, on
lot 17a, near Lime Ridge. These he submitted for determination to
Professor Charles Schuchert, who commented as follows: "There is a
small globular Favosites, ramoge Favogiteg with slender branches;
slender Cladovora; Halvsites catenylarig, Linné; large crinoid colum-

nals; an sbundance of Trepostomata, very much altered, or, a ramose
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Stromatoporoid. One can certainly scy thot thay sre of iliddle Silurian
age, and probably balong to about the time of the Rochester shale.

The Abbe J.J\i. Leverdidrs, ho stuidied the Lake Aylmor formation
near Dudswell snd Marbleton (1935, n. 37 Qnd 33), renorts scveral other
fossiliferous localities in range VI, VII and VIII of Dudswell townghin.
After examination he declared: "The massive beds of limastone have yizlded
abundant fossils belonging to the following genera: Stromatopora, Favosites,
Heliolites, end Diphyphyllum; eslso three specimens that were referrad to
Hplvsites catenularig. On lot 26, range VI, a large number of brachiopods
were collected in a schistose limestons which weathers to a brown colour,
Stratigraphically, these beds immediately overlie the massive limestone

quarried at Lime Ridge. The species recognized are: Cgmarotgechis litchfield-

engig, Schuchert, and Merigtella belloideg, Clark (ms). According to T.H.
Clark (Personal communication), Merigtells bolloides resembles M. bells and

M. Losvig, both of which occur in Lower Devonian beds elsewhere. Camarotoechig
litchfieldengis also is a lower Devonian form".

Laverdidre concludes:(p. 38) "The fauna collected are not sufficient
bagis for concluding definitely that Lower Devonian beds are present in
the Dudswell basin. Therefore the Lake Aylmer limestone is either Silurian
or Devonian".

More recently (1960) Boucot (personal communication to F.F.
Osborna, Laval University) examined fossils from the Dudswell area and
concluded that they apparently represent a fauna of Upper Silurian age
(Lower Ludlow).

Conclugion - As various authors have successively assigned the
Lake Aylmer limestone to Middle Silurian (Schuchert and Bancroft), Upper
Silurian (Boucot), Lower Devonian (Logan, Burton and Clark) and

Silurian or Devonian (Selwyn, Ells and Laverdidre) the writer can
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only say that the Lake Aylmer formation is probably post-Lower Silurian

but pre-Middle Devonian,
Correlation

Previous correlations - Logesn (1863, p. 430) described the

limestone and associated rocks arocund lake Aylmer and Ward bay as pro-
bably belonging to the Gaspe Series of Siluro-Devonian age. He recogni-
zed that the limestone is the youngest rock in the map-area and considered
them to be correlative of his Gaspe Sandstone of Devonian age.

Ells mapped the lower member of the Lake Aylmer formation
(basal beds and conglomerate 1enses) as Cambrian and the whole upper
member (limestone) except a narrow band as Silurian.

Schuchert (Bancroft 1916 p. 66) who determined fossils
collected by Bancroft in limestone beds of the Lake Aylmer formation
near Dudswell, stetes that:

"One can certainly say that they are of Middle Silurian age,
and probably belong to about the time of the Rochester shale".

Burton in his doctoral thesis clearly suggests a correlation
of a part of the Lake Aylmer limestone with McKay's (1921 De 31) Devo-
nian Famine series in which fossils of Onondaga age were obtained.

Following Liogen and Schuchert, Burton expressed the view
(1933, pe 139 - 140) that the Lake Aylmer formation is not only in

part Devonian but is probably also in part Silurian.
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Clark, after having esteblished an Helderbergian age for

part of the Lake Aylmer formation (1937, p. 50 - 51) made a compara-

tive study of the rocks of the latter formation with those of other

Helderbergian formations observed elsewhere in Eastern North America.

Clark comes to the same view as that expressed earlier by Burton when

he declares:

"In Northeastern North America beds of Helderberg age occur

in New Jersey-Maryland-Pennsylvania, in New York, at Montreal, in Gaspe,

in New-Brunswick, and in Maine.

A tabulation of the speciles so far de~

finitely identified (in the Lake Aylmer formation) with their occurren

cos elgewhere follows:

A

MouowoHDOPW

Gaspe New Jersey|New York|New Yor%
ineluding { Montreal|Meryland |Helder- |[Oriskany
Dalhousie Pennsgylve-| berg
formation nia.
Leptoena rhomboidalis p. < X X X X
Strophonella geniculata X —— X
S. punctulifera PO X X X —
Gypidula galeata SR - X X e
Camaratoechia litchfieldensis | ee— U X
Atrypa reticularis X b4 X X ——
Atrypa imbricata X —— X X N
Meristella bella (cf. with ——— X S
M. sp.)
Kloedenia manliensis X s X X ——

Poorm3ung
i



"A perussl use of this table leaves no doubt as to the validity

of the correlation of the Lake Aylmer series with the Helderberg beds
of Gaspe (St. Albans, Bon Ami, and Grande Gréve formations), the Dal-
housie formation and the Moose River formation to the northeast,
Neither is there any doubt as to its equivalency with the Helderberg of

New York, New Jersey, Maryland, and Permsylvania to the southwest. Thus

the existence of a seaway postulated by Clarke (1909 Pe 153) stretching

from Gaspe southwestward to New York and Hew Jersey receives substan-—
tial confirmation".

Clark made also specific correlations with the Famine
and Cranbourne series north of Chaudidre river and also with the
Glenbrooke group of lake liemphremagog and with Billings' Littleton
formation of Littleton W.He Thus he concluded (1937 p. 52).

Present Correlations — As the Lake Aylmer formation is come-

posed of a basal conglomerate overlain by a thick sequence of impure
limestone of Siluro-Pevonian age thie writer proposes that the Lake
Aylmer formation should be correlated with the lower formation of the
Ste. Francis-St. Juste group since the latter formation is also made up
of basal conglomerzte lenses overlain by a thick sequence of impure
limestone which will be shown to be also of Silurc-Devonien age. This
correlation is alsc suggested by the fact that these two formastions
lie with a marked anguler unconformity above the Weedon schistse

It is also suggested that the Lake Aylmer formation be cor—
related, northeastward, with the Famine series (MacKay, 1921), the
Cranbourne series (Tolwan 1936), the St ILuc group and the basal
member of the St. Juste group (Gorman, 1956). Southwestward the basal

member of the Lake Aylmer formation is correlated with the grits and

85..
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conglomerates of Cooke's Sherbrooke group, and the Peasly Pond con-—
glomerate of the Glenbrocke grourp (Clark, 1950). The Leke Aylmer 1i-
mestone, on the other hand, is considered to be southwestward corre~
lative of the Glenbrooke limestone. South of the border, in northern
Vermont, the Lake Aylmer conglomerzte is correlated with Curier's and
John's (1941, p. 1496) Shaw Mountain formation and the Lake Aylmer
limestone with Doll's Barton River formation (1951 p. 25) and Murthy's
(1957 p. 35) Waits River formation. (Correlstion Map, Duquette 1961)

Lower Formation of the St. Francis~St. Juste Group

Name snd History of the Neme

The name St. Francis series was introduced by Clark (1937)
for e sequence of rocks found east of the line drawn from leke Rocheux
in Adstock township tc Elgin leke in Stratford. In this series, Clark
groups the Weedon schist (basal member) with the rocks now assigned to
the lower end middle formations of the St. Francis-St. Juste group.

The next detailed gzeological map directly concerned to the
Lower St. Prancis-St. Juste group is the Scotstown sheet of Cooke
(1943). Cooke excluded %he Weedon schists from Clark's St. Francis
series and subdivided the remaining sedimentary sequence into 3 li-
thological units which correspond closely to the writers lower, mid-
dle and upper formations of the St. Francis-St. Juste groupe

The‘group name St.‘Francis—St. Juste is used instead of
St. Francis slone because the latter will be shown to be correlative
of Béland's St. Juste group of the St. Magloire area (1953 - 7).

Distribution

In Quebec the belt underlain by the Lower St. Francis-
St. Juste group of rocks trends northeasterly between the Quebec-

Vermont border and latitude 46°30'N., The arez so occupied is about
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150 miles long and varies in width from 10 miles at the southern extre-
mity to only a few hundred feet north of lake St. Francis.

Within the Gould map-area exposures are found south of the
Weedon metavolecanics between a greenstone band to the west and a line
passing by Red river. On the road going from Gould to Weedon, the for-
mation reaches a maximum breadth of about 10,000 feet.

In the Stratford sheet-area, the rocks of this formation are
confined to a narrow band lying east and adjacent to the Weedon schists
belt. The band starts north of mount Aylmer where it has a width of
2700 feet, runs northeasterly across the northeastern corner of the
sheet where it is apparently less than 1500 feet wide. Only a few ero-
sional remnants of this formation were seen in the Weedon and Lake

Aylmer sheet-areas.

Lithology

As in the case of the Lake Aylmer formation, the rocks of the
Lower St. Francis-St. Juste group can be subdivided into two members
conformable with one another.

Lowsr Member ~ The lower member is made up of basal beds re-
presented by lenses of conglomerate interbedded with slate, sandstone,
quartzite, greywacke and dolomite.

In the Gould sheet-area, the best exposures are grouped on
lots 4 and 5 on both side range line E-D, Lingwick township. A study
under microscope of pebbles and cobbles found in a conglomerate lens,

35 feet thick and less than 500 feet long, and exposed on lot 5, ran-
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ge D, has revealed them to be fragments (Plate LIII, LIV) of medium-
grained albite (An0O-5) granite or fragment of albite (An 5 - 10) rhyo-
lite prophyry. The albite granite shows occasional irregular and micro-
graphic intergrowth of quartz with albite. Those pebbles are clearly
derived from intrusive bodies cutting the Weedon schists, a few hundred
feet to the north. The matrix of that i1l sorted conglomerate is cha-
racteristically white and highly schistose. It is made up essentially
of quartz (65%), dolomite (15%), and sericite (15%). The adjacent ba-
sal beds of the same formation ars dark grey dolomite that carry ap-
proximately 95% dolomite and 5% quartz and feldspar grains.

Subangular to subrounded pebbles and cobbles of milky quartsz
and greenstone (Plate LV) are the main constituents of a conglomerate
lens that crops out 200 feet west of lot line 4 ~ 5 and 800 feet north
of range line E ~ D. Here again the conglomerate lens is Interbedded
with dolomite (Plate LVI) and is separated from the previously des-
cribed lens by smaller but lithologically similar lens-shaped conglo-
merate beds.

A conglomerate bed, definitely less than 20 feet thick and
exposed across a true thickness of only 5 feet was found on the strean
bed of Red river, 50 feet east of the gravel road, on lot 7 of range
F. lost pebbles and cobblss are porphyritic albite (An 0 - 5) granite
the mother rock of which is found 40 feet north of it. In the same
conglomerate lens, a few pebbles of albite (An 5 — 10) rhyolite por-
phyry were identified. This perphyry is similar to the rhyolite por-

phyry intruding the Weedon schists. Some of the pebbles are angular
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and show evidence of some brecciation. The bottom part of the exposed
portion of this conglomerate bed has a dolomite rich matrix but the lat-
ter gets richer in clay particles to the top where eventually a phyllitic
shale is observed. At this locality the lower member is less than 30
feet thick.

Basal beds of dolomite were seen on lot 2 of ranges E and F
of Lingwick township.

Abundant exposures of the lower formation are also found in
the Stratford map-area. From gouth to north, here is a list of the dif-
ferent outerops mapped by the writer.

On lots 4 to 8 of range VII S.W., thinly bedded hornfels sla-
tes are well exposed on the northern slope of mount Aylmer.

On lot line 3 of the same rangs and 700 feet east of the gra-
vel road, a 20 foot thick band of rusty and sericitic schists of the
Weedon Schists formation is bounded to the west by a fine-grained ortho--
quartzite and to the east by a calcareous quartzite carrying nearly 30
per cent clincozoisite.

In gtrike with the former locality and one thousand feet
farther north a 150 foot thick sequence of interbedded quartzite and
partly dolomitized limestone is exposed. The whole sequence is intru-~
ded by a dark-grey feldspar porphyry dyke of Devonlan age.

A smaller exposure of graphitic and serisitic schist was
observed 700 feet south of range line II -~ III S.W.

Interbedded slate and silty limestone can bs examined on

lot 41 of range I S.W. and a section of approximately 300 feet of
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slates, limestoné, sandstone, and small pebble conglomerate is exposed

on a stream bed that runs elong renge line I S.W. - I N.E., on lot 40.
Two thirds of the exposed strata are black slates. Limy slate is the
next most abundant rock type. Two beds of coarse-grained sandstone waere
recognized. Each bed is about 1% foot thick. Under microscope the sand-
stone was found to have the following mineralogical composition: quarts
(60%), calcite (20%), feldspar (20%), plus traces of sericite and pyri-
te. The small pebble conglomerate beds are also 1} foot thick and were
seen at three horizons. They all carry abundant clasts (4 mm) of quartz,
albite, and albite rhyolite prophyry. The matrix is made up of quartsz
and sericite in epproximately equal amount.

On range line VII - II N,.E., across lot line 34 - 35 of ran-
ge II N.E., limestone beds and metavolcanics have been intersected by
diamond drilling. Core logging was done by the author and the following
data have been gathered:

Hole Gy, (core angle approsimately 90°) (Solbec Copper Mines Ltd, Sumncr 1960)

Footage| Apparent thickuness | Description

0~23 23 drift.
Greenstone, dark grey to green crystal tuff,
232168 145 vcleanie agglomerate intruded by occasional

tongues of bluish albite rhyolite prophyry.

Cryptocrystalline limestone carrying locally
1 68-/17 249 gsome bilotite, sericite, chlorite, and quartz,

4l 49 The rock is white, light grey, light green,
or dark grey.

87’ acidic to intermediate crystal tuff intruded
417-500 3 by bluish albite rhyclite porphyry.

500 end of hole.
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All the above metavolcanic and related intrusive rocks are
obviously part of the Weedon Schists formation. The limestone bznd may
also belong to the Weedon Schists formation or else, it may represent
an infolded syncline or a faulted slice of post-Taconic rocks. The wri-
ter considers the latter hypothesis as being the more probable one.
Indeed, limestone beds were nowhere seen in the whole Weedon schists
belt whereas similar beds of limestone of the lower formation of the
St. Francis- 35t. Juste group crcp out abundantly 1000 feet farther east.

Marmoratization of the limestone alsc points inte this direction (fault).
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E;géigggl_ﬁggggg&g - Lying unconformebly above the Weedon
schists, a great many erosional remnants are found in the Weedon and
Stratford map-areas. They all represent basal beds of the lower
St. Francig-St. Juste group.

A quartz enthophyllite cordierite chlorite biotite hornfels
rock that shows a good banding crops out on lot 30 of range X and XI of
Lingwick township. The rock is believed to be the altered equivalent
of an impure sendstone. Each exposure is approximately 50 feet in di-
ameter.

A narrow band of black argillaceous silstone, made up of
quartz (85%), sericite (12%), and graphite (3%) crops out on lot 19 of
range I in Weedon township, 10 feet west of the Compton-Wolfe county
line.

A 300 feet wide band of similar rock but showing a higher
grade of thermal metamorphism was found in contact with the Devonian
granite of Weedon on lots 21 and 22 of range I in Weedon township.

Another band, 500 feet wide, can be traced across the cen-
tral part of lot 22 of range II in the same township.

A section of 200 feet of rock represented by schistose
black slate interbedded with siltstone can be examined on the bed of
8 stream that comnects Trout lake to Salmon river, 500 feet south of
the Fontainebleau road.

Rusty quartzite and black hornfels shale are exposed a-
cross a width of 300 feet, along the line of contact of the crush

conglomerate unit and the greenstone bend of the Weedon Schists for-
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mation., The band i1s discontinuous and crops out on lot lines 20 - 21
and 21 - 22 of range II. Under microscope the quartzite was seen to
carry about 70 per cent quartz, 20 per cent dolomite, 5 per cent feld-
spar grains, 3 per cent sericite and 1 to 2 per cent granophyre (Weedon
crush conglomerate) fragments (Plate LVII).

Two smell exposures of staurolite-bearing sericite schist
are found on lot 22 of range II, 700 feet southeast and also 500 feet
north of the shafts of the former Weedon Mining Corporation. A microsco-
pic examination has revealed that the rock carries 70 per cent quartz,
20 per cent combined chlorite and bilotite, 5 per cent sericite, 4 per
cent staurolite and about 1 per cent magnetite. Staurolite is highly
altered into sericite at its periphery (Plate LVIII).

Only two erosional remnants were noticed in the Stratford
sheet-area. Beds of bluish orthoquartzite were seen in a stream bed,
100 feet east of lot line 36 - 37 in range III S.W, and also on lot
32 of range I S.W. just south of range line I N,E. - I S.W. The first
outcrop is approximately 25 feet wide and 125 feet long, whereas the
second one 1s 25 feet acrosgs.

Uppexr Member - The rocks of the upper member of the Lower
St. Francis-St. Juste group like those of the Lake Aylmer formation
consist of a thick sequence of interbedded calcareous siltstone with
silty limestone. The zone of transition between the upper and lower
menbers is, where observed, represented by a thin (5 - 10 feet) band
of calcareous shale. Within the map-area the upper member crops out

only in the Gould and Stratford sheet-areas. Siltstone is everywhere
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interbedded with limestone on a scale which is most commonly less than a
fraction of an inch. Cross-bedding is rare and visible only on the
wostherad surface of the outcrop.

The calcareous siltstone is medium to light grey on its
fresh surface but whitish or buff on its weathered surface. On the a-
verage the rock carries approximately 75 per cent quartz grains, 20 per
cent calcite, and 5 per cent sericite. The calcite grains are often
more than 1/3 mm across. As the size of the surrounding quartz and se-—
ricite grains is about 1/30 mm the calcite grains are believed to be
porphyroblastic in origin (Plate LIX).

The silty limestone is usually massive and of uniform grain
size (1/20 mm). Its average mineraslogical composition is as follows:
calcite (50 - 558), quartz (40 - 45%), feldspar (1 - 2%), pyrite (cu-
bes of 2 mm across) (1%), and sericite (less than 1%). The limestone
often weathers to 2 inch thick gossan of chesnut brown material having
the consistency of hard clay and which is the residue after the carbo-
gates have dissolved out. In the absence of the gossan surface, the
limestone weathers light grey but 1t is steel grey on its fresh sur-
face.

From the above pstrographic evidence, it is clear that the
rocks of the upper member of Lower St. Francis-St. Juste group are
much richer is quartz than those of the corresponding member of the
Lake Aylmer formation. This conclusion 1s also substantiated by che-
mical analyses of limestones of the two formations given by M.F. Goudge
in his report on the limestone quarries of Canada (1935 p. 241). The

analyses of the Ayers Cli