LOWER CARBONIFEROUS SEDIMENTARY ROCKS OF THE HORTON GROUP
IN PARTS OF CAPE BRETON ISLAND, AND THEIR RELATION TO
SIMILAR STRATA OF THE ANGUILLE GROUP IN
SOUTHWESTERN NEWFOUNDLAND
by
Philip Richard Cote
A thesis submitte§ in partial fulfillment
of the requirement for the degree of
Doctor of Philosophy
in the

Department of Geology,
University of Ottawa

September 1964

S

SCIENTIAE

ERS); .
)’y\

(¢ ¢4

© Philip Hichard Cote 1969



ABSTRACT

Mississippian sedimentary rocks of the Horton
group in western and northern Cape Breton Island along with
sedimentary rocks of the Mississippian Anguille group in
southwestern Newfoundland are investigated in detail and
correlated.

Stratigraphic terminology for the Horton
group is revised so that the sequence is now referred to
three formations which; from the base upward: are: (1) the
Fisset Brook; (2) the Craignish; and (3) the Strathlorne-
Ainslie. The upper and lower contacts of the Horton are
defined in such a way that the group now occupies a readily
discernible stratigraphic position in the Carboniferous
basin of the Maritimes. Numerous geographically separated
sections are presented to show the lithological nature of
the Horton group throughout the thesis area.

Spore assemblages collected from Horton strata
indicate that at least three microfloral zones are present.
Zone A is characterized by the spore Pustulatisporites
pretiosus (Playford): Zone B; characterized by the presence
of numerous species of Vallatisporites and an absence of
Pustulatisporites and Zone C; characterized by Nodatitriletes.
These zones aid in a more precise understanding of time
equivalence within the predominantly unfossiliferous clastic

rocks of the Horton group.
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In southwestern Newfoundland it is now possible
to recognize three formations within the Anguille group ;
these being: (from the base upward) {1) the Cape John;

(2) the Snakes Bight; and (3) the Seacliffs. The areal
distribution of these formations is shown for the first time
and numerous measured sections are presented to show the
lithology of these units in the thesis area.

Correlation between the Anguille and Horton
groups is suggested based on (a) stratigraphic position
within the Carboniferous succession; (b) gross lithological
similarities in sequential order and (c) to a minor extent
megafloral and microfloral assemblages.

Sedimentary characteristics of the Horton group
suggest accumulation under various fresh water terrestrial
environments which gradually gave way to mariﬁe conditions
in the overlying Windsor group. Similar sedimentary
environments are postulated for most of the Anguille
succession; but the presence of bottom structures and overall
bedding characteristics may indicate that portions of this

group were deposited as a flysch sequence.
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CHAPTER 1

INTRODUCTION

' Mississippian strata of the Horton grouo in
western and northern Cape Breton Island as well as sedimentary
rocks of the Anguille group in southwestern Newfoundland are
investigated.

This thesis is divided into two portions; part
"A" and part "B" (see figure 1). Part "A" is a oresentation
of the Horton group in Cape Breton Island, while part "B"
deals with the Anguille group in southwestern Newfoundland.
The two areas are separated by 75 miles across the Gulf of
St. Lawrence.

The areas discusséd occuoy vortions of a large
Palaeozoic basin within the Apvalachian fblded belt. The
regional trend is northeast - southwest, so that the
Carboniferous sedimentary rocks of southwestern Newfoundland
are an extension of strata in western and northern Cape
Breton Island. Both the Anguille and Hortoh sequences
record sedimentation following the Acadian revolution which
resulted in the emplacement of extensive granitic intrusions
into older igneous and metamorphic rocks Precambrian to
lower Palaeozoic in age. Age determinations from these
intrusives indicate a middle to upper Devonian age. The
orogeny further resulted in the creation of extensive

intermontain basins
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3
surrounded initially by areas of considerable topographic

relief. It was within these basins that sedimentary rocks
of the Horton and the Anguille groups were deposited.
Both sequences were formed under predominantly fresh water
terrestrial environments; with initial detrital material
being supplied by upfaulted igneous and metamorphic
basement massifs. The first undoubted marine transgression
into the Carboniferous basin marks the close of Horton
accumulation. This transgression occured during deposition
of the overlying Windsor group, with beds of marine 1imestone,
gypsum, and anhydrite being laid down.

Sedimentary rocks of the Horton group in Cape
Breton Island have been studied by various workers over a
period of eighty years extending from the studies of H.
Fletcher (1880) to the present tlme. K.F. Mather P.D.
Trask, G.W.H. Norman, W.A. Bell, B.C. Murray, and D.G.
Kelley all contributed to a better understanding of the
Horton succession. However; extensive mapping of the
Horton sequence in western Cape Breton Island by the author
from 1957 to 1960 lead to the conclusion that previous
attempts to subdivide the Horton were difficult to apply on
a broad regional basis. Indeed; even what was considered
to be the base of this group was not clearly defined. Most
of the difficulty in recognizing formerly proposed lithologi-
cal subdivisions was due to rapid facies changes within the

sequence, Clearly, a readily recognizable scheme of
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subdivision which could be applied to Horton strata through-

out western and northern Cape Breton Island, reasonably.
uneffected by local facies changes; would be desirable.

The writer proposes such a subdivision in this thesis;
illustrated by the presentation of numerous geographically
separated sections and regional descriptions. Further: a
zonation of the Horton sequence based on included spore
assemblages is presented. Although at the present time
the limits of these spore zones are not known precisely;

it is felt that a start on this facet of Horton stratigraphy
has been made. Further refinements will undoubtedly reéult
as more data is collected. This will lead eventually; it
is hoped; to an understanding of time equivalence within
the Horton sequence, thus rendering palaeogeographic
reconstructions more reliable.

The Horton group is considered a rock strati:
graphic unit; post Acadian orogeny and pre-Windsor group.
Three formations are proposed which from the base upward
are: (1) the Fisset Brook formation; (2) the Craignish
formation and (3) the Strathlorne-Ainslie formation. These
formations are recognized as gross changes in lithology
within the succession. Fortunately these variations can be
recognized throughout the area under discussion as demonstrated

by the various measured sections presented in Part "A" of

this thesis.
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Following the Cape Breton studies, the writer

spent the greater part of two field zeasons in southwestern
Newfoundland working on the Carboniferous sedimentary rocks.
Much of this time was spent studying rocks of the lower
Mississippian Anguille group. The field work was greatly
aided by use of a helicopter; particularly in inaccessable
regions of the Cape Anguille Mountains.

J.B. Jukes; 1843, first described Carboniferous
rocks in the area between Codroy and St. Georges. Other ‘
early workers on Carboniferous stratigraphy include A. Murray,
1881; and J.P, Howley, 1918, but it was not until 1937 that
the Anguille group was recognized as a distinct and mappable
unit within the Carboniferous sequence by A.O., Hayes and q.I
H. Johnson. At this time, the Angulille sequence was X
subdivided into two units, the Snakes Bight Shale above and
the Cape Anguille Sandstone at the base. The sandstones
at Cape Anguille do not, in fact, underlie the Snakes Bight
seéuence; but rather overlie this dark grey fine clastic
succession. Later work by Baird (1951) led to a third
subdivision of Anguille strata, an uppermost succession of
medium to coarse sandstones termed the Seacliffs sandstone.

While mapping Anguille strata in southwestern
Newfoundland; the author noted that many similarities in
1ithological sequence existed between the Horton and Anguille

successions. Regional studies led to the conclusion that
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the Anguille sequence could be divided into three formations

traceable throughout the Cape Anguille Mountain area. These
formations are recognized as distinct lithological variations
wi;hin the total Anguille group succession and are from the
base upward: (1) the Cape John formation; (2) the Snakes
Bight formation and (3) the Seacliffs formation. As can
be seen, the terminology applied by former workers has been
retained, as little would be gained by introducing new names
into the literature. Measured sections are presented to
substantiate this intra-group subdivision and the areal
extent of the various formations is shown on plate II.
Thirty-one samples, collected from the various
formations throughout the Anguille sequence; were macerated
for spore analysis. It was hoped that, if the samples
yielded identifiable spore assemblages; a zonal scheme
similar to that established in the Horton sequence could be
suggested; thus demonstrating more precise time correlation
between the two groups. Unfortunately, of the thirty:one
samples macerated; only one contained identifiable spores.
At the close of portion "3B" of this thesis;
correlation between the Horton and Anguille groups is
suggested, based largely upon included mega;flora and
lithological sequential criteria.
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PART A

THE HORTON GROUP IN
WESTERN AND NORTHERN CAPE BRETON ISLAND



CHAPTER 2

INTRODUCTION TO PART m"AM

THE HORTON GROUP IN
WESTERN AND NORTHERN CAPE BRETON ISLAND

Part "A" of this thesis deals with the Horton
group in western and northern Cape Breton Island. The
western Cape Breton Island depositional basin is subdivided
into three areas which, from south to north; are: _
(1) Whycocomagh; (2) Lake Ainslie and (3) Margaree-Cheticamp;
each of these being treated separately in Chapters 3 to 5
respectively. The northern Cape Breton Horton depositional
basin is discussed in Chapter 6. For location and areal
extent of these areas; the reader is referrsd to figure 2.
Thus organized; each chapter dealing with a specific area
becomes a separate entity; in which physiography; regional
geology: former geological work, as well as specific and
detailed data with regard to the Horton succession, are
presented. This leads to a certain amount of repetition of
material; but as a result: similarities in stratigraphy
between the separate areas are emphasized.

The data presented in part "A" was obtained over
a period of four field seasons; during three of which the
writer was employed by Imperial Oil Company Limited. During

this time, most available sections of Horton strata were
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FIGURE 2
AREAS OF CAPE BRETON ISLAND DISCUSSED IN PART A°
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measured and many of the better exposed and complete sequences
are presented. The location of these sections is shown on
figure 3. The presgntation of numerous geographically
separated Horton sequences serves to illustrate both similari-
ties and changes in lithology throughout the western and )
northern Cape Breton depositional basin. Where necessary;
data collected by other workers has been incorporated in order
to present as complete a picture of Horton stratigraphy as
possible.

The Horton group; as here defined; is a sequence
8,000 - 10,000 feet thick of predominantly clastic sedimentary
rocks accumulated as intermontane basin fillings following
the Acadian orogeny. Sedimentary rocks of the Horton lie
immediately below the partially marine Windsor group; and
rest with disconformity to angular unconformity upon igneous
and metamorphic rocks ranging in age from Precambrian to
Devonian. Rocks of the Horton group occur throughout the
Nova Scotia mainland and Cape Breton Island. Sedimentary rocks
occupying a similar stratigraphic position in the Maritime
Carboniferous depositional basin outcrop in portions of
New Brunswick and Newfoundland;.as well as being present
subsurface in Prince Edward Island.

Plant fossils, along with spores collected from
the Horton succession, indicate a lower Mississippian age.

Some spore assemblages from the lowermost portion of the
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sequence contain a few Devonian types and the possibility
. that some of the basal Horton rocks may be uppermost
Devonian in age cannot, as yet; be ruled out,

As far as is known, sedimentary rocks of the
Horton group in Nova Scotia were accumulated under a fresh
water terrestrial enviromment. The presence of mud cracks,
much macerated plant debris, rapid facies changes within the
succession coupled with a complete lack of marine fauna and
undoubted marine lithotypes are criteria used for this
postulation.

Subdivision of this unit throughout portions of

the Nova Scotia mainland and Cape Breton Island into three

formations is possible - these being from the base upward:
the Fisset Brook formation, the Craignish formation; and |
the Strathlorne-Ainslie formation.

The Fisset Brook formation proposed by MacKasey
(1963) consists of an interbedded succession of volcanic and
clastic rocks; the former type being much more abundant than
the latter. Rhyolite; andesite; basalt; conglomerate and
siltstone predominate. This formation; originally considered
to be pre:Horton; but now included by the author in the
Horton group; rests with disconformity to angular unconformity
upon igneous and metamorphic rocks of the pre-Carboniferous
‘basement complex. The upper contact is conformable with

overlying Craignish formation and is placed at the top of the
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highest volcanic flow. The thickness of the Fisset Brook
formation varies from 900 té 1100 feet. Spores collected
from this sequence indicate a lowermost Mississippian age,
although a few uppermost Devonian typés were present in the
assemblage. It is thought that the Fisget Brook volcanic
extrusions resulted from post-orogenic structural adjustments
of the basin following the Acadian orogeny.

Conformably overlying the Fisset Brook sequence
in portions of Cape Breton Island is a succession of pre-
dominantly coarse, poorly bedded, immature clastics, varying
in thickness from 7,600 feet to 5,100 feet. Bluish-green
conglomerates, arkoses, sandstones and red siltstones and
sandstones are predominant rock types found in this the
Craignish formation (Murray 1955, 1960) which, in some
portions of western Cape Breton can be subdivided into two
members, the Skye River and the McLeod. The former member
is essentially a bluish-green, coarse clastic sequence of
conglomerates and feldspathic sandstones, while the latter
siltstones. In many are;s of western Cape Breton Island
the Craignish formation rests nonconformably upon the cryst-
alline pre-Carboniferous basement rocks, the Fisset Brook
formation being absent. The Craignish sequence possesses all
the attributes of a rapidly accumulated succession marginal to

positive areas possessing considerable topographic relief,
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Bedding is massive and lenticular, facies changes are rapid,
sorting is very poor, and fresh angular feldspar is abundant.
Some of the conglomerate zones resemble alluvial fans.

The Strathlorne-Ainslie* formation is the highest
formation within the Horton group. It conformably overlies
the Craignish and is overlain by an extremely characteristic
and geographically widespread thinly laminated grey limestone
belonging to subzone A of the succeeding Windsor group. The
thickness of the Strathlorne-Ainslie formation is approxi-
mately 2,900 feet, although this varies somewhat throughout
the thesis area. Division of this formation into two members,
the Strathlorne and Ainslie, can be made in portions of
western and northern Cape Breton Island. These two members ‘
were given formational status by Murray (1955, 1960), but
interfingering of the two lithologies due to facies changes
in areas of the basin not studied by Murray made subdivision
impossible. Thus, the two lithologies are now considered as
members of an expanded formational unit. Sedimentary rocks
of the Strathlorne-Ainslie formation include grey shales,
fine grey sandstones and siltstones, brick red siltstones,
passive buff sandstones, and locally thin grey limestones.

In general, an overall decrease in grain size,

* The term Strathlorne-Ainslie formation was first
introduced by D.G. Kelley (1958) who like the author
encountered difficulty in distinguishing between Murrays
Strathlorne and Ainslie formations in portions of Cape
Breton Island. Kelley, however also retained Murrays
formation names in areas in which they could be recognigzed.
The author in 1958 independently arrived at the concept of
including all the beds above the Craignish formation of
Murray, into one stratigravhic unit, designated at that
time as the Upper Horton, (see pagc 28). The term
Strathlorne-Ainslie formation is used in this thesis, as

little would be accomplished at this time in introducing
a new formational name into the literature.
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coupled with a much more evenly bedded nature of the sediments,
is noticed when comparison is made to the underlying
Craignish formation, Sorting is somewhat better and sedlment-
ary structures such as mud cracks, ripple marks, flute casts,
load casts, and fine scale crossbedding are much more
abundant. This sequence is thought to have accumulated under
deltaic, lacustrine and fluviatile enviromments. Reduction
of topographic relief due to continued denudation of source
contributing areas appears to account for the finer overall
grade of the sedimentary rocks. In the Strathlorne member,
dark grey fissile shales, fine grey siltstones' and fine grey
sandstones predominate. The shale beds contaln fish scales
and spines; fecal pellets, pyrite concretlons, and thin
interbedded dense dark grey limestones commonly possessing
cone-in-éone structures. A general increase in overall grain
size is noted in the overlying Ainslie member where medium
grained,massively bedded,buff to réd-brown sandstones are
interbedded with red siltstones. Graded sequences, not found
in the Strathlorne;are present. A rejuvenation of erosional
profiles following Strathlorne accumulation seems evident.

A brief view of the development of Horton
stratigraphy in Cape Breton Island is presented below. A more
complete review of former workers is to be found in each

chapter dealing with specific areas.

Mississippian strata of the Horton group, first
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recognized by W.A. Bell (1929), derive their name from the
type locality near Horton Bluffs at the mouth of the Avon
Riyer northwest of the town of Windsor, Nova Scotia. The
sequence was subdivided into two formations: a lower unit
of dark grey shales, grey feldspathic sandstones and arkoses;
the Horton Bluff formation; and an upper unit of grey arkose
and red shale; the Cheverie formation, Unfortunately;
difficulty is met in extending this subdivision of the Horton
into Cape Breton Island due to changes in lithology.

In Cape Breton Island, rocks now recognized as
belonging to the Horton group were first studied by H,

Fletcher (1880), who considered them to be Devonian in age

and applied the term "Devonian metamorphics". Many measured
sections of this unit were presented by Fletcher, and the
areal distribuﬁion of the sequence was accurately shown on
his serial map sheets of Cape Breton Island.

It was not until 1925 that regional subdivisions
within the now recognized Horton group were attempted.
Mather and Trask; working for the Eastern Gulf Oil Company,
measured a section of Carboniferous strata on the Southwest
Mabou River lying disconformably upon basement igneous and
metamorphic rocks. The sequence was subdivided into four
"series" which were; from the base upward: the Kewstoke
conglomerate series, the Dunbar sandstone series, the Hillsboro

limestone series, and the MacFarlane red bed series. Overlying
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the MacFarlane red beds, 900 feet of dark grey shales were
assigned to the Mabou formation. The presently defined
Horton group would encompass both the Kewstoke conglomerate
series and the overlying Dunbar sandstone series. The
Hillsboro limestone series now constitutes the post-Horton;
Windsor group. This basic subdivision of the Horton group
into two major units in portions of the western Cape Breton
basin (three major units in other portions) is retained in
this thesis, but the assigned names and stratigraphic
terminology are changed; due to the introduction of new
terminology by later workers.

In 1927 W,A. Bell studied Horton sequences in
the Lake Ainslie area and recognized that this unit occupied
a similar stratigraphic position to Horton sedimentary rocks
on the Nova Scotia mainland.

G.W.H., Norman (1935) mapped the Lake Ainslie
éuadrangle for the Geological Survey of Canada during 1927,
1928; and 1929. Pre-Windsor and post-basement sedimentary
rocks were assigned to the Horton group and correlated with
the type section at Horton Bluffs., Correlation was based on
stratigraphic position and a few plant fossils. Norman
recognized that a broad two-fold subdivision of the Horton
succession could-be made using gross changes in lithology; a
lower coarse clastic sequence and an upper finer clastic

sequence. No attempt was made, however, to show the areal
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distribution of these units on the map accompanying his memoir.

In 1946 and 1947, H.L, Cameron mappea the
Carboniferous rocks in the Margaree-Cheticamp area for the
Geological Survey of Canada. The areal distribution of the
Horton group was shown on the accompanying maps, but no
subdivisions within this group were proposed.

Major advances in the development of Horton
stratigraphy did not take place until 1955. At this time;
B.C. Murray measured the Horton sequence on the Southwest
Mabou River and divided the strata into three formations
which; from the base upward, were: (a) the Craignish formation;
(b) the Strathlorne formation; and (c) the Ainslie formation.
The Craignish was further subdivided into the Skye River and q‘
McLeod members, while the Ainslie formation was subdivided
into the McIsaac Point and Glencoe members. Subdivisions
were based on lithological variations throughout the sequence.
The Gallant River section in the Margaree area;‘as well as a
section measured in the Strait of Canso region, were presented
and correlated with the Southwest Mabou section. Depositional
enQironment during various phases of Horton accumulation as
well as intergroup facies variations were considered. It was
proposed that accumulation took place at approximately the
same time in all areas of the Horton depositional basin.

Mapping the Whycocomagh area for the Geological
Survey of Canada, D.G. Kelleyonl955; 1956, recognized four
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units within the Horton group. None of these units was given

formational status being recognized on the grounds of changes
in lithology. The lowermost unit 4D consisted of conglomerates,
and poorly bedded sandstones and siltstones, while unit 4C
overlying the latter consisted predominantly of red siltstones.
Unit hB; the "grey beds"; contains thicknesses of fine grey
sandstone, siltstone and grey shale which grade upward into
coarse sandstones and siltstones of the overlying LA unit,

Unit 4D would be approximately equivalent to Murray's Skye
River member of the Craignish; unit 4C to the Mc¢Leod member;

unit 4B to the Strathlorne formation, and unit 4A to the q.

Ainslie formation.

Following the work of Kelley; the author studied
rocks of the Horton group throughout western Cape Breton
Island during the 1957, 1958, 1959 field seasons, (Cote 1958,
1959); and proposed a three;fold subdivision of Horton strata
which; from the base upward, included: (a) the lower Horton;
(b) the middle Horton; and (c) the upper Horton. The lower
Horton consists of a sequence of conglomerates; coarse to
fine predominantly grey sandstones and arkoses, with minor
lenticular red siltstones. This unit would be equivalent to
Murray®s Skye River member and to Kelley®s 4D unit. The'
middle Horton sequence consists of red-brown, siltstones,
sandstones and minor conglomerate and was equivalent to

Murray's McLeod member of the Craignish formation and to
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Kelley's unit 4C, The upper Horton unit encompassed Murray®s
Strathlorne and Ainslie formations and Kelley®s 4A and 4B
units. In certain portions of the western Cape Breton basin
this subdivision could be applied, but in others difficulty
due to rapid facies changes was encountered.

In 1963 MacKasey presented a descripfion of a

sequence of interbedded volcanic and clastic rocks, his Fisset ;

;

Brook formation, which he considered to be pre-Horton. This
succession was clearly post-Devonian crystailine basement and

pre-Craignish.

In the following chapters the stratigraphy of the

Horton group is presentad in various areas of western and

northern Cape Breton Island.
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CHAPTER 3 -
THE HORTON GROUP IN THE WHYCOCOMAGH AREA
INTRODUCTION

The Whycocomagh area; as here defined; lies
north of latitude 45° 45% and south of latitude 46° 00%.

The included portion of the Carboniferous basin is roughly
triangular in shape. The present upland surface of the |
Craignish Hills forms one side; latitude 46° 00® another side,
while the present seacoast forms the third side; enclosing

an area of approximately 135 square miles. Thus defined,

most of the area is underlain by Carboniferous sedimentary
rocks ranging in age from lowermost Mississippian (possibly
some uppermost Devonian) to Pennsylvanian. The village of
Whycocomagh is located in the extreme northeast corner of

the area.

The entire field season of 1957 and a portion
of the 1958 field season were spent mapping Carboniferous:
sedimentary rocks in the Whycocomagh area. During this
period, the writer was employed by Imperial 0il Company
Limited‘to undertake a southward extension of the work done
by R.O, Grieve, south of the Graham River to latitude 45°.L5°.
This project became the subject of an I1.Sc. thesis at Acadia
University (Cote, 1958). Numerous outcrop areas to the north
of Graham River were remapped on completion of the project

south of Graham River.
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The latter portion of the 1958 field season was spent in the
Lake Ainslie area. In 1963, the Whycocomagh area was
revisited; the Graham River section and Little Judidue Brook
were retraversed and specimens collected.

As in all portions of the western Cape Breton
Basin, the nature of underlying rocks is reflected in gross
topographic features; which resulted from the erosion of an
uplifted peneplain. The flat topped divides of the Craignish
hills are remnants of this peneplain surface. Division of
the area into two physiographic units may be made; the

Craignish highland and the lowland seacoastal plain. Basal

Q

Horton rocks appear to have been as resistant to erosion as
those of the underlying crystalline rocks as seen in areas
where these sedimentary rocks overlap the basement complex,
without distinct escarpments being developed. The lowlands,
characterized by gently undulating hills; none overg5s50 feet
in relief, are developed entirely upon the softer poﬁt-Horton
sedimentary rocks. The Windsor strata, because of the presence
of gypsum, anhydrite and limestone are poorly resistant to
erosion and areas underlain by these rocks commonly develop
a karst topography. Post-Windsor strata appear to be slightly
more resistant to erosion.

All major streams in the area originate in the
Craignish uplands and flow into George Bay. Drainage is

youthful and many streams are deeply incised in narrow
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"V"-shaped valleys. As the streams leave the upland areas,
their gradient is reduced and transported material is
deposited, thereby covering outcrops downstream with a
varying thickness of stream gravels. As the valley walls
are for the most part cbvered with slumped glacial debris;
the major outcrop areas are restricted to the stream beds
and exposures are best observed during low water level.
Many previously inundated outcrops were observed in retraversed
stream beds when the water level had dropped as little as

six inches,

FORMER WORK ‘

1887: Hugh Fletcher, for the Geological Survey of Canada,

carried out reconnaissance mapping in the area. He divided

the sedimentary rocks into two units: the "Devonian meta-

morphics™ and the "lower Carboniferous", The Horton strata
- were thought to be Devonian, while the now recognized

Windsor and Canso groups constituted his "lower Carboniferous".

1929: Mather and Trask, for Eastern Gulf 0il Company, mapped
Carboniferous strata in the Whycocomagh area. The
stratigraphy of the region was worked out, largely from
exposures on the Southwest Mabou River. The now recognized
Horton group was divided into two major rock stratigraphic

units; the Kewstoke conglomerates at the base, and an overlying
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Dunbar sandstone series. The latter unit was further

subdivided into the lower Dunbar red beds, and middle Dunbar
group, while the uppermost Horton strata were placed in the
Ainslie sandstone unit. The Kewstoke conglomerates would
correlate now with the Skye River member of the Craignish
formation; the lower Dunbar red beds with the McLeod member;
the middle Dunbar with the Strathlorne member of the
Strathlorne-Ainslie formation; while the uppermost Ainslie
sandstone unit would be equivalent to the now recognized
Ainslie member. To beds of marine 1imestone; gypsum and red
shale overlying the Dunbar sandstone series; Mather and
Trask gave the name Hillsboro Limestone series. These beds
are now considered to belong to the Windsor group. The
MacFarlane red bed series along with the Mabou formation

are now considered to belong to the Mabou formation of the
Canso group. The work of Mather and Trask was the first
attempt at a comprehensive subdivision of Carboniferous

stratigraphy in this area. Unfortunately however, their

stratigraphic terminology is rather vague and their subdivisions

were difficult to apply in regional mapping.

1949: R.W. Decker, studied the upper Horton sedimentary rocks

as exposed on the Southwest Mabou River. This was a thesis

project undertaken at the Massachusetts Institute of Technology.

Decker restricted his studies to the Horton succession lying
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above the now recognized Craignish formation. Altogether
2088 feet of strata were measured and described. No attempt
at a revision in stratigraphic términology was made. The
upper Horton beds on the Southwest Mabou River were considered
to be middle Mississippian and correlated with the section

measured at Cape George on the Nova Scotia mainland.

1955: B.C. Murray made the mdst comprehensive study of Horton
sedimentary rocks up to this time., Selecting the Southwest
Mabou River as the type section of Horton strata in western
Cape Breton; he subdivided the succession into three formations
which were; from the base upward: the Craignish; the
Strathlorne, and the Ainslie. Subdivision was made on gross
lithological variations within the Horton sequence. The

Craignish was further broken down into two members, a basal

coarse clastic sequence termed the Skye River, and an over-

lying, predominantly red bed sequence termed the McLeod. The
uppermost formation; the Ainslie, was subdivided into two
members; the McIsaac Point; and the Glencoe. The Southwest
Mabou River succession was correlated with other Horton
sequences in western and northern Cape Breton. Island and
postulations as to structural and climatic conditions during
accumulation were made. Murray considered the three formations
to be approximately time correlative, arguing that contempor-

aneous major changes in basin configuration and climate resulted



26

in a marked change in sedimentary character at various times

during Horton deposition.

1957: R.O. Grieve (Imperial 0il Limited) mapped the
Whycocomagh area from its northern boundary (46°00%) southward
to the Graham River. Grieve recognized the presence of the
Horton, Windsor, Canso and Riversdale groups. The Horton
group was subdivided into three rock stratigraphic units,

the lower; middle and upper Horton. The basal portion of the
lattér unit was termed the "grey bed series"™. Grieve®s lower
Horton unit would now correlate with the Skye River member

of the Craignish formation, while his middle Horton unit would
be equivalent to the McLeod member of the same formation. The ‘
upper Horton beds are now correlated with the Strathlorne-
Ainslie formation, while the grey bed series is equivalent to
the Strathlorne member of this latter formation. Subdivisions
within the Windsor group; following the zZonal scheme of Bell
(1929) were made. Some of the field season was spent by
Grieve in mapping the Mull River and Mount Young Anticlinal

features in the Lake Ainslie area to the north.

1957: D.G. Kelley of the Geological Survey of Canada mapped
the Whycocomagh area on a scale of one inch to one mile.

Areal distribution of the Horton, Windsor; Canso and Riversdale
groups was shown. Four subdivisions based on variations in

lithology were made within the Horton succession. The
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relationship of these subdivisions to those made by Murray (1955)
(1960) and the author are discussed in Chapter 1 and are

summarized in Table 1.

1958: R. Cote, for Imperial 0Oil Company Limited, mapped the
Carboniferous sedimentary rocks in the Whycocomagh area with
particular emphasis on the portion from the Graham River
southward. Rocks of the Riversdale, Canso; Windsor and Horton
groups were recognized and described. The Graham River section
of Horton strata was carefully measured, and the succession

was subdivided into five lithologically distinctive members
termed 3A; 3B, 3C, 3D, and 3E. The areal distribution of ,‘
these Horton members was traced and structural interpretations
were made. The resulting material constituted a M.Sc. thesis

presented at Acadia University in 1958,

1962: A, Suparman, working on a Master?s thesis at Ottawa
University, described sedimentary structures in the Horton
group in this area. Horton strata on the Southwest Mabou
River, Southeast Mabou River, Graham River, Judique Intervale

Brook and the shores of Lake Ainslie were studied.

RECENT FIELD WORK

During the 1963 field season, the Whycocomagh
area was revisited by the author. In order to add to data

collected during the 1958 field season, the Graham River and
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Judique Intervale Brook sections were retraversed, remeasured
and collected from with a view to processing the samples for
heavy minerals and for spore content. The following table

shows the development of Horton stratigraphic terminology in

the Whycocomagh area.

TABLE No, 1

Development of Stratigraphic Terminology of the Horton Group
in the Whycocomagh Area

Mather & Trask  Murray Kelley Cote ~ Cote °
1929 1955 1957 1958 _1964
Ainslie member of
Ainslie Ainslie unit Strathlorne -
Sandstone formation LA gpper Ainslie formation
orton

Strathlorne member

Middle Strathlorne unit of Strathlorne -
Dunbar formation LB Ainslie formation
McLeod member Mcleod member of
Lower of Craignish unit Middle Craignish
Dunbar formation 4C Horton formation
Kewstoke Skye River Skye River member
Conglomerate member of unit Lower of Craignish
series Craignish LD Horton formation
formation
Pre-Horton Pre Horton Fisset Brook

formation
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GENERAL GEOLOGY

During the Acadian orogeny, extensive granitic
intrusion took place into the older, Precambrian George
River metasediments and orthogneisses. Structural instability
probably continued into lowermost Mississippian time; and
resulted in the periodic extrusion of acidic to basic lavas
into the resulting intermontane structural basins. This lower

volcanic sequence is called the Fisset Brook formation.

|
|

tinental conditions with fanglomeratic accumulations marginal ‘

Mississippian sedimentation began under con-

to the upfaulted basement massifs., This succession of
interfingering conglomerates; arkoses; coarse sandstones and
minor lenticular red siltstones belong to the SkyeRiver member
of the Craignish formation. With continued denudation of the
upland positive areas; the basins gradually filled with coarse
granite and metamorphic debris and broad alluvial plains
resulted. In the central basin areas, a red bed facies was
deposited here referred to as the McLeod member of the Craig-
nish formation.

Continued denudation of source areas resulted
in a reduction of topographic relief and a sequence of fine
grained:grey clastics was deposited. This succession is
thought to have accumulated under a lacustrine-fluviatile
environment and is here referred to as the Strathlorne member

of the Strathlorne-Ainslie formation.
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Rejuvenation of erosional profiles once again
resulted in a flood of coarser clastic rocks periodically into
the basin. This could have been caused by renewed uplift of
source areas, or by a marked change in climatic conditions
or a combination of both. The resulting clastic rocks:
predominantly composed of red and buff sandstones and red
siltstones, are here referred to as the Ainslie member of the
Strathlorne;Ainslie formation. They are thought to have
accunulated under fluviatile and deltaic environments.

Deposition of strata  belonging to the Horton
group ended with the encroachment of seas into the Carbon;
iferous depositional basin. The first limestone deposited
is a very widespread and lithologically distinctive one;
being thinly laminated to fissile. This limestone; the
Windsor Aq, marks the base of the Windsor group. During the
accumulation of this partially marine group; many individual
lithologically and faunally distinctive limestones were
deposited along with thicknesses of gypsum and anhydrite.

The presence of these evaporites in the sequence attests to
the isolation of portions of the Windsor sea in which
conditions were favourable for the accumulation of evaporitic
sequences,

Gradual regression of the Windsor seas brought
about the deposition of a series of fine grey clastic rocks;

predominantly of silt size. These clastic rocks contain a
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fresh to brackish water fauna and belong to the basal portion
of the overlying Canso group; Mud cracks, fine ripple marks
and salt casts are characteristic sedimentary features. A
gradual increase in average grain size and bed thickness
occurs in higher beds of the Canso.

Pennsylvanian strata of the Riversdale group
outcrop in the extreme northwest portion of the Whycocomagh
area. Coarse grained, very feldspathic, buff sandstones and
arkoses predominate. Massive crossbedding is a very
characteristic feature of these strata which were probably
accumulated under deltaic environmments. These strata are the
yoOungest consolidated sedimentary rocks outcropping in the
area. The following table illustrates the classification of the
Carboniferous succession in the Whycocomagh area.

Table No. 2

Table of Formation in the Whycocomagh Area

Period Group Formation
Pennsylvanian Riversdale Port Hood
"CONFORMAETLE
e-~- Canso Mabou
CONFORMABLE?
Mississippian Windsor
—__ CONFORMABLE — DISCONFORMABLE
Horton
Strathlorne-Aiinslie
Craignish
Fisset Brook ?
NONCONFORMITY

Pre-Carboniferous Basement Complex
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AREAL DISTRIBUTION OF THERgORTON GROUP IN THE WHYCOCOMAGH
A

Sedimentary rocks of the Horton group extend in
a northeasterly trending belt marginal to the Craignish Hills
(see plate _1 ). This outcerop belt varies in width from tﬁo !
to six miles and the strata in geﬂeral dip monoclinally to the
west ,away from the pre-Horton crystalline basement rocks;n E
Unlike the Lake Ainslie area to the north,no structural
repetition of the sequence is found to the west of this
outcerop belt. Many well exposed Horton successions can be
observed in the numerous rivers and brooks cutting across the

structural trend. Notable amongst these are: the Graham River

Judique Intervale Brook,and the Southwest Mabou River.

. Displacement of the outcrop belt has taken place along
essentially northwest-southeast dip faulté. Strike faults of
major proportions are rare,except for the portion of the area
lying south of the Graham River. Approximately 60 per cent of
Carboniferous strata in the Whycocomagh area belong to the

Horton group.

UPPER AND LOWER CONTACTS OF THE HORTON GROUP IN THE WHYCOCOMAGH
AREA
Strata of the Horton group (Craignish formation)
lie with disconformity upon crystalline basement rocks, j
ranging in age from Precambrian to Devonian. The Horton -
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pre:Horton contact is observed on the Graham River, where
conglomerates and arkoses, generally bluish green in colour
disconformably overlie pink to pale grey granite. The
conglomerates contain well rounded pebbles and cobbles of
pink granite‘, grey graniorite and white to grey quartz. In
isolated outcrops south of the Graham River, patches of
boulder conglomerates of similar composition are found resting
on the basement crystalline rocks. To the north, in the
valley of the Southwest Mabou River, conglomerates and pinkish
grey massive sandstones lie above the granite basement. Here
however, the contact is concealed, but it is believed to be of
similar nature as that on the Graham River. Similar relation-
ships exist on the Southeast Mabou River (See figure _7_).

In the southern portion of the Whycocomagh area,
the writer observed several isolated exposures of volcaqic
rocks, interbedded with ccarse clastic rocks. These sequences
very closely resemble the lithvlogy noted in Fisset Brook beds
by MacKasey (1963) in the Lake Ainslie area and are tentatively
correlated with these. If this is correct, then a Horton
sequence of interbedded volcanic and clastic rocks is present
in the southern portion of the area lying stratigraphically
below the basal Horton beds observed in the portion of the
area from the Graham River northward. As these volcanic -
clastic outcrops are isolated and surrounded by faults; it
is impossible, at the present time, to determine the contact
relationship of these beds (denoted by the symbol 2A? on plate



34

_1 ) with the underlying (?) granites and metamorphics.

In summary; in the portions of the Whycocomagh
area where Skye River strata of the Craignish formation are
the lowest Horton beds present, the contact with the underlyiug
basement rocks is an :tinconformity. In the southernmost portion
of the area, where volcanic rocks are present, and tentatively
correlated with the Fisset Brook formation, the Horton- pre-
Horton contact cannot be observed and its nature remains
unknown. In the Lake Ainslie area to the north, the Fisae+
Brook succession lies disconformably upon pre-Horton granites

The upper contact of the Horton group is placed
at the base of a distinctive thinly laminated grey limestone,
the Windsor Aj. The laminations in this limestone are so
regular that Mather and Trask (1928) gave it the name Ribb~-
Limestone formation. It is found in Cape Breton Island,

Nova Scotia, New Brunswick, and Newfoundland, and thus serves
as an excellent rock statigraphic unit at which to place the
upper contact of the Horton group. On the Southwest Mabou
River, ( see photograph _12 ), red-brown silstones of the
Horton group are overlain conformably by the Ay Windsor
limestone. On the Graham River, a concealed interval of some
800 feet is present between the highest exposed Horton
sedimentary rocks and the limestone marker and, thus, it is
impossible to determine the nature of the contact here. It

is thought to be conformable,
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Thus defined, strata of the Horton group occupy
a distinct and readily observable stratigravhic position in the
Carboniferous sequence, being post-crystalline basement, and
pre-marine Windsor group. It must be emphasized that no time
stratigraphic conceot is applied to strata within the Horton,
and the succession is considered as a rock stratigraphic unit,
correlations within which are based largely upon lithological

sequences.
THE FISSET BROOK FORMATION

MacKasey (1963) described a sequence of inter-
bedded volcanic and clastic rocks in the Lake Ainsllie area to
the north. These beds are well exposed on Cooper Brook and
MacKasey reports a thickness of 1100 feet of andesitic lavas,
rhyolites, intercalated with minor conglomerate beds at that
locality. The succession disconformably'overlies crystalline
basement rocks of granitic composition, and is overlain
conformably by coarse clastic rocks of the Craignish
formation (see figure 6 ).

Lithologically similar rocks in the southern
nortion of the Whycocomagh area are tentavely correlated
with the Fisset Brook formation.

Unfortunately, structural complications and lack
of continuous exposure render contact relationshios impossible

to ascertain. Further, no reliable total thickness of this



36

-

sequence can be determined.

South of Long Point in the area denoted by the
symbol 2A? metamorphosed feldspathic sandstones and argillites
are exposed in the beds of small creeks west of Highway 19.
Calcite stringers cut these rocks and where they do, small
pyrite crystals are found. The coarse sandstones contain
angular fragments of pink feldspar and quartz, the matrix
being very dense and siliceous. Pink rhyolite outerops
immediately to the south of these exposures in a large road
cut immediately west of Highway 19. The rhyolitespossess a
sugary texture and small phenocrysts of quartz, as well as
minute cubes of pyrite and flakes of biotite are present.
Other volcanic types also occur. Near the summit of the
Craignish Hills, 1/4 mile northeast of the rhyolite outcrop;
andesitic agglomerates and interbedded basalt flows
were observed. The flows vary ih colour from deep blue -
black to maroon, and are commonly amygdaloidal, the vesicles
being filled most commonly with quartz and calcite.

Possibly some of the rocks described and
assigned to the Fisset Brook may belong to the Precambrian

George River metasedimentary sequence.

THE CRAIGNISH FORMATION

Disconformably overlying crystalline basement

rocks, and possibly also locally interbedded volcanics and
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clastic rocks of the Fisset Brook, is a thick succession of
predominantly coarse, poorly bedded and poorly sorted
sedimentary rocks. This sequence resulted from the rapid
weathering of upfaulted basement positive areas following
the Acadian orogenic phase. The basal beds of the Craignish
formation are conglomeratic (see photos 1 and 2 ) and due
to the massive and lenticular nature of these accumulations,
are thought to have been alluvial fans, marginal to basement
positive areas. The coarse, predominantly grey to blue:érey
basal clastic rocks give way upward to red beds which appear
to be partially a central basin facies of the underlying grey
beds, as interfingering of the two lithologies does occur in
the portion of the Whycocomagh area from the Graham River
southward.

The Craignish formation can be thus subdivided
into two members as proposed by Murray (1955): the basal
Craignish Skye River member, and the upper Craignish, McLeod
red bed member. Well exposed sequences of both of these are
found throughout the area and each member is discussed

separately below.

THE SKYE RIVER MEMBER
OF THE CRAIGNISH FORMATION

On the Southwest Mabou River type section,
Murray, (1955, 1960) assigns to this member a thickness of



38

2900 feet of interbedded greenish grey to red-brown
feldspathic sandstones, conglomerates and arkoses, all
massively bedded. The unit at this locality appears to rest

disconformably upon granitic basement rocks.

Section No. 1 ( See figure 3 )
THE SKYE RIVER MEMBER ON THE SOUTHWEST MABOU RIVER AFTER
B.C. MURRAY ( 1960 )
( slightly modified )

Conformable contact with overlying McLeod member? Feet
Concealed ......l........O.........'O.......O..0.00QOOODOOBO

Conglomerate .. grey, medium sandstone matrix, pebbles
of white quartz and feldspar .............10

Concealed. ..... ® & 0 0 0 8 0 0 0 00000 00 00 0 0 00 0 o0 ® 0 & o 00 00 .........225

Siltstone ..... red-brown, deep red, some green '
mottling, 1" beds ..........f.........?...20

Concealed oo 0000 00 oooaoo.coo-oooo.o0...0.0...0.00UOQOOQDQBLI'O

Sandstone ..... pale grey, thinly bedded, micaceous,
scattered 1/2" pebbles ......vvvvveveeen..65

Concealed ® ® & 0o o o & 00 ‘.'.0.'...0.00".......................85
Conglomerate .. reddish grey, coarse sandstone matrix,

red shale chips, minor interbeds of

red and grey sandstone and red

Siltstone ..l..............0..............50
Concealed ..... possible fault ZONE .......veveveooonsses 465

Sandstone ..... grey, medium to coarse grained, massive
lenses of conglomerate .............. ceess85

Fault Zone .... displacement unknown
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Sandstone ..... grey, medium to coarse grained, Feet
crossbedded, ‘massive, lenses of
conglomerate, (generalized) .............440

Concealed ...................I..........Q.................?S

Sandstone ..... grey, medium to coarse-grained, local
lenses of conglomerate; 1% - 2% beds,
pebbles rounded to sub-angular ...........60
Conglomerate .. grey, coarse sandstone matrix, poorly
bedded, pebbles of white quartz and
orange feldsSpar ...c.ccececeecvecocccccsnes 30

Sandstone ..... grey, medium grained, massively cross
bedded, scattered pebbles.......ccc000...105

Concealed ....vveereeceesscsosensossscoccacoscacsacssnsoesel’
Conglomerate .. grey coarse sandstone matrix, massive ....10
Concealed .......ciecevvcncssncssvssssssanssossssassssacesslO
Sandstone ..... grey,coarse grained,micaceous,massive ee..10
Concealed ........ceecevveerccvcscososesannssnascssocnsesesld
Sandstone ..... grey,medium grained, massive ........c....10
Sandstone ..... grey to greenish grey, coarse grained

with conglomerate lenses, massive cross

bedding .....ccceeceveeecccccccccccscosscesdd
Concealed .....covceeveeecesscsosassccassocnsosessasassnsseshO
Conglomerate ...grey, coarse grey sandstone matrix .......lQ
Concealed ....... 6t e esesesessescssscsces s esssssssesnansneslD

Sandstone ..... grey, coarse grained, massive angular
grains of quartz and orange feldspar .....20

Sandstone ..... greyish red, coarse grained, with

pebbles of white quartz and pink

feldspar subrounded to sub-angular .......20
Concealed ...0..0..0.0....0.."......I.O..................lo

Sandstone ..... greyish red, coarse grained,massive ......20
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Feet
Concealed .....0!'.0.0..............Q..OOCOOIOCCOQI"Ol..lO

Conglomerate .. grey, with zones of coarse grey
sandstone ...O..Q......................"10

Concealed .l...O....'.'........‘.........................20

Sandstone ..... red, coarse grained, small scattered
pebbles ......Q...0....‘0'..‘..'0........10

Concealed .............'......‘........................'.LO

Sandstone ..... red, interbedded with grey conglomerate
with coarse grey sandstone matrix .......;O

Concealed ..............l..'....'..‘...............00000020
Conglomerate .. red with coarse red sandstone matrix,
pebbles of bluish gey limestone, and
granite fractures filled with
carbonate .........'..0.‘l....t.....'...'25

Concealed ....................".....l..l...............lgs

Conglomerate .. greyish pink, massive .....cceeveeceeeesssl

Concealed to pre-Horton basement crystalline rocks ......20 ??

Granite basement

Thickness of Skye River Member .........:2900 Ft

The generally poor bedding, poor sorting,
freshness of fragmental feldspars and abundance of lenticular
conglomerate zones suggest that this succession resulted from
the relatively rapid weathering of nearby igneous and

metamorphic positive areas.

Smith, ( 1955, p.10 ) summarizes the lithology

of these lower Horton beds on the Southwest Mabou River as

follows:
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"The lower group is in large part coarse in
gsige, ranging from a coarse conglomerate to
a fine sandstone, generally with many zones,
beds and lenses of sub-rounded pebbles. A
few thin lenses or beds are present of a
brick red siltstone to shale, The colour of
the lower group ranges from the brick red of
the silt, through a greyish pink coarse
grained sediment, through a neutral grey
coarse grained sediment, to a greyish green
medium sandstone. The lower group is-mostly
non-calcareous, except for a few thin,
slightly calcareous beds, and an anomalously
very calcareous outcrop near the base.
‘Sorting is generally poor, and rarely fair,
with the presence of a pasty, micaceous
matrix containing fine comminuted particles.
Much of the lower group is massive, but
occasional beds of one foot to two feet are
present, and massive and medium scale cross-
bedding is often displayed in the better
exposed outcrops. A few red shale pebbles,
rounded, are present at one horizon,
immediately above a brick red shale layer.
No fossils of any kind were found in the
lower group. "

Approximately 2900 feet of Skye River strata were
measured on the Southeast Mabou River, located in the north-
eastern portion of the Whycocomagh area. Description of this
sequence is included in the following chapter on the Lake
Ainslie area, as the river transcects the boundary of the two
areas,

An excellent section of lowermost Horton
sedimentary rocks is exposed on the Graham River. Here,
however, a much thicker and lithologically different basal unit
is observed, attaining a thickness of approximately 7,600 feet.

Numerous faults occur, along with large concealed intervals,
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and it is possible that repetition of strata has taken place.

However, all dips recorded show the section to dip monoclinally
westward away from the Craignish Hills. Thus, if fepetition
by folding occurs, it is not obvious. Unlike the Southwest
Mabou River type section, a sequence of fine grey clastic rocks,
some 1600 feet thick, was observed on the Graham River section;
lying within a typical Craignish lithological succession.
This sequence can be traced southward from the Grahém.River,
to within a few miles of the southern portion of the Whycoco;
magh area. North of the Graham River; outcrops of the
Craignish formation are widely separated on stream sections and
it is impossible to ascertain the northern extent of this grey
sequence; but as mentioned; there is no doubt that these beds
are not present in the Southwest Mabou section only seven
miles north of the Graham River. The Graham River fine grey
clastic sequence contains thicknesses of poorly bedded,pale
grey mudstones and fine siltstones; interbedded with more
evenly bedded sandstones; ranging in grain size from fine to
coarse. Red Beds are completely lacking. '
Stratigraphically below this sequence; and rest-
ing disconformably upon basement igneous rocks are 1500 feet
of coarse, poorly bedded and lenticular red and grey-green
clastic rocks: cut by numerous dark blue diabase dikes.

Poorly bedded conglomerates and coarse, very feldspathic
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sandstones possessing a grey to greenish grey colouration are
interbedded with lenticular red-brown to brick red siltstones
and fine grained sandstones. The conglomerates contain
rounded pebbles of grey quartz; pink rhyolite' bluish green
flne-gralned dike rock and pink to grey granite The matrix

is generally coarse grained, bluish green, and contains abundant
~angular fragments of pink to salmon red feldspar and grey
bquartz.- The-sandstones have approximately the same composition
- as matrix materlal of the conglomerates. Sorting is qulte poor
and abundantchloritxc matrix is present in the sandstones,
'whlch on occasion grade to arkoses and greywackes.,

e Lying above the anomalous grey bed sequence and

V.below the ﬁ.ne g;rey clastic rocks of the overlying Strathlorne ‘

member of the Strathlorne~Ainslie formation are some L4600 feet
of grey—green and red-brown clastlc rocks. This succession is
very similar lithologlcally to the prev1ously described sequence
below the anomalous_grey bed unit. Further, it closely |
reSembleslthe'Craignish formation on the Southwest Mabou River
type section, botb-in grossvlithology and total thickness

(4600 ft. vs. 5100 ft.). Large concealed intervals exist on
the Graham River section towards the top of this unit and as

a result; it is difficult to estimate the thickness of the
Mcleod red bed member. However; there is little doubt that
towards the top of this unit, the percentage of red beds does

increase at the expense of grey and greenish clastic rocks,
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the upper 2400 feet being largely red:brown.
Thus observed; the portion of the Graham River
Horton succession lying upon granite basement and conformably
below the Strathlorne-Ainslie formation is problematical
when compared with the Southwest Mabou section occupying the
same stratigraphic position., The following factors must be
considered:
(A) Much greater thickness on the Graham River;
i.e.; 7;600 ft. vs. 5;100 ft. on the
Southwest Mabou type section,
(B) Presence on the Graham River section of
1;600 feet of fine grey clastic rocks not

found on the Southwest Mabou River only

seven miles to the north,.
(C) Lithological and total thickness similarity

of the upper 4,600 feet of Craignish strata

on the Graham River with the Southwest

Mabou type section.

It is possible that a basin in the Graham River
area was filled with clastic debris before sedimentation
took place further north in the Southwest Mabou portion. Fine
grey clastic sequences do occur in Craignish Horton successions
on the Nova Scotia mainland in the Antigonish and Wolfville
areas, and it is possible that initial source direction of
the fine grey clastic sequence in the Graham River area was

to a great extent from west to east, i.e., from the Cape



L5

George-Antigonish area towards the Craignish Hills. In a
study by A. Suparman (1964, p.57 ), a similar trend was
suggested by a study of bottom structures within the finer
clastic rocks of the Strathlorne-Ainslie formation. Follow-
ing the infilling of the Graham River negative area, source
material then could have shifted to an east-towards-west
direction, away from the Craignish Hills; as in the Southwest
Mabou River area. If these conclusions hold, the upper
4,600 feet of Craignish strata would roughly correlate in time
with the lowermost Horton sedimentary rocks observed on the
Southwest Mabou River: and the lower 3,000 feet on the Graham
River would be pre-Southwest Mabou accumulation,

The following section of Craignish formation
strata was measured on the Graham River.

Graham River (Section No. 2 See figure 3)
CRAIGNISH FORMATION ON THE GRAHAM RIVER

Conformable contact with overlying Strathlorne-Ainslie Feet
formation,

Siltstone .... red-brown, numerous conglomerate
lenses containing fragments of quartsz
and pink granite, 1/4™ long .......0c.... 60

Concealed ........................‘.'..........'.....'..650
Sandstone .... grey, fine grained, very dense .......... 15

Siltstone .... red-brown, poorly bedded arenaceous
towards base, minor interbeds of ~
greenish grey, fine grained sandstones-
S1ltStones ....i.iiiiiterennronnnsnnneeaaasl?0
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Feet
Concealed. ..... ..'........'. .......... .................288

Sandstone .... grey-green, coarse grained, dense ....... 20

Conglomerate . grey-green, coarse grained, arkosic

matrix ...... cecoonaa ceseen teecesseanen eees 20
Conglomerate . red siltstone matrix, lenticular

bedding ............. cecacssrecssnssccees 30
Concealed ................. T oo 50
Limestone .... black, dense; calcite veining; no

Concealed .

Sandstone ....

Concealed

Siltstone

Sandstone ....

Concealed

Siltstone ..

Sandstone ..

Concealed

Sandstone

Sandstone

Sandstone ....

Siltstone ...

Concealed

Conglomerate .

apparent bedding, some lime nodules ..... 3
® & 0 8 ¢ 00 0 0 0 00 0 00 ® o o o o o 25

buff, medium grained, friable, limonite
stained .......... cescresenas cecesensane . 3

.... dark grey, thinly bedded, plant
fragments ...

® ¢ 6 0 0 060 0 0 000 o0 o0 ® ® o 0 0060 2 00 0 000 o0 10

greenish grey, very fine grained,
flaggy, pyrite concretions ........cc.... 'L

.. buff, medium grained, friable ........... 5

.... buff, fine to medium grained, massive
feldspathic jointed, friable ............ 50

... Duff, fine grained ........c000vu... eeeses 40
buff, medium grained, very feldspathic .. 15
. red-brown, poorly bedded, conglomeratic

at base, local lens of conglomerate
scattered throughout ................. eoee 50

® ® & o 0 0 0 o @ @ & 0 & 0 0 9 00 8 0 P O 00 O 00 0P e e

red-brown, coarse grained sandstone
matrix. ........... ® @ & & 0 5 000 00 0 0 0 000 ® & o 00 5

W
¥
g
[
i
4



Concealed .

Sandstone ..

Siltstone ...

Concealed ..
Sandstone .

Concealed .

Sandstone ..
Concealed ..

Sandstone .,

Concealed ..

Sandstone ..

Concealed ....

Sandstone ..

Sandstone ....

Conglomerate .

Concealed ..

Conglomerate .

Sandstone ....

Concealed ..

Mudstone ...

L7
Feet

® & & 000 090000000 ® o o 0 00 ..I......O..0...........100

.. buff, coarse grained, friable; very
feldspathic, deeply weathered, pyrite
concretions ........ ceraeee. ceeeen ceee.. 18

. red-brown, poorly bedded to crumbly ..... 15

... brown, fine grained, very feldspathic ... 8

© 6 6060600000000 000 r 000000 ® 000 00060000000 000cee * 70

Bridge crossing River

.. grey, fine grained, very dense .......... 8

-.. grey to brown, medium grained,

feldspathic, well crose bedded .......... 10

.. grey to brown, medium grained, well
.cross"bédded .'...‘...0.0....'..l'.0..... 6

.. greenish grey, medium grained,

feldspathic, massive ................ ceee 25
grey, fine grained R R 5
coarse grained, greenish grey, arkosic
matrixX .....iiiiienenneennonnnnenn cecoene 15
............................. 1

grey, coarse grained, sandstone matrix .. 60

greyish brown, medium grained, massive .. 7

.. grey and red-brown, crumbly, poorly
bedded LA A AN L B B I B I Y I Y R PR T Y TP Y P S S O 5
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Feet

Sandstone .... buff medium grained limonite
Stained .QO....Q.........0.0.0.....0.0..- 30

Siltstone .... red and BTy ettt eeertertscncnnnnsnanes 1h

Sandstone .... grey, fine grained, massive, brown
weatherlng .ll..\'...........ll.l......‘.. 7

Sandstone .... buff, deeply weathered, medium grained,
limonite stained, massive ceserienccesans. 30

Siltstone .... grey to greenish grey ..........000000... 12
Mudstone ..... grey, poorly bedded ............i000000.. 5

Sandstone .... grey to red- brown, medium grained,
Ma8SIVe ..vvveriieniinnnennecennsnseneees 25

Siltstone ..,. red-brown, poorly bedded, massive ....... 30
Sandstone .... greenish grey, fine grained, massive .... 12
Mudstone ..... olive drab, massive S o |

Sandstone .... grey, medium grained, local lenses of
conglomerate Y

Mudstone ..... red-brown, indurated ......c0.000000000.. 10
Fault Zone ... displacement unknown
Diabase dike ......... cecteestrsccesscscsssssssessss.Width 15
Sandstone .... grey, fine grained, indurated ........... 9
Sandstone .... grey-brown, fine grained; indurated ..... 6
Mudstone ..... grey, poorly bedded; massive ............ 42
Siltstone .... grey, fine grained ceeesccerentsseenecnnn
Mudstone ..... grey ........ C e e e ceec s rseecsecccccsseacee
Siltstone .... reddish grey, poorly bedded 311ts

local beds of mottled red and greenlsh

grey .....‘.....................l........ h6

Sandstone .... grey to greyish brown, fine grained ..... 11
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Feet
Mudstone ..... grey, crumbly D L7
Pebble conglomerate . greenish grey arkosic matrix ..... 62

Sandstone .... grey-green, medium grained, grades
upward to pebble conglomerate ........... 68

Siltstone .... grey, fine grained, well bedded,
abundant plant fragments along
bedding ........‘...l... ...... ¢ & o 0 0o " 5 00 0 0 51

Sandstone ,... greenish grey, medium grained, arkose
conglomerate lenses ..........000000.....384

Sandstone .... grey, coarse grained, conglomerate

lenses, angular fragments of pink

feldspar . .....iiiiiiiiierrnnnenncencennss 23
Sandstone .... grey, medium grained ..........eeuuuunn.. 92

Sandstone .... greenish grey, fine grained, small
quartz stringers .........c..0..... ceceese 16

Fault
Mudstone ..... greyish black, ceescecess 8

Sandstone .... greenish grey, medium grained, with
fine conglomerate lenses ..... ceseescseses 92

Siltstone .... greenish Brey .......eeeeeeeeeeeennnees. 8
Mudstone ..... grey, silty, massive .........00.vvuvv... 39
Sandstone .... grey, coarse grained ..........ec0eveuuus 7

Sandstone .... grey, medium grained, minor interbeds
of grey mudstone ..........00veeveceenens 62

Sandstone .... grey, coarse grained, feldspathic to
arkosic 2' bedding, small quartsz
SErINgersS .....iiiiieieererrsnnonncnneeee 23

Concealed ..0...-..'..'...........'..l......0......-.0..115

rd

Siltstone .... reddish grey, dense, finely cross
bedded 0....0....'...l........o.........' 7
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Feet

Siltstone .... grey to greenish grey, evenly bedded, ,
cross bedded ® QN O 05 06 v OO O O 00 E O VOO e O8O PO PO 30

Sandstone .... buff weathering, friable, medium
grained ........ccccterterccrcccccssceccs 23

Limestone o @ o e black, dense ® & 8 6 0 0 00 % 0 000 00 08 o0 0 e 00 0P e v 5
Siltstone o & 0 reddish grey ® 6 o 6 5 & 0 0606 0 0 00 9 00 0 00 0906 s e

Conglomerate . greenish grey, feldspathic matrix
abundant, pink feldspar cececeaccs ceeeees B

Sandstone .... grey to greenish grey, coarse gralned
lenses of conglomerate ..................103

Sandstone .... whitish grey, coarse grained, angular
pebbles, 1/4" - 1/2" white quartz I -

Siltstone .... greenish grey, dense, well bedded ....... 25

Sandstone .... grey, coarse grained, conglomerate '
lenses e » & & ¢ ¢ 0 & 8 0 0 o 0 o ® e & ®» 0o v ® © @ o o o o o o 0 . o & 0 65

Siltstone .... grey-green, dense Cesssesscessesrtecsressas 57
Pebble Conglomerate . dark grey, sandy, shale matrix ... 8

Conglomerate . greenish grey, fine gralned, quartz
matrix. ..... ® & ¢ ¢ & 8 & 0 o ¢ & 0 " 00 O " O 0 e 0 0o ® o v o0 16

Top of Grey Clastic Rock Sequence
Siltstone .... grey-green, dense, interbeds of
coarse grained grey sandstone ...... veoeslbly

Sandstone .... grey, coarse grained, conglomeratic
1n places ............. * @ o & 0o 0 0 » o ® o o o o 0 0 16

Mudstone ..... medium gray, micaceous, massive ......... 57

Mudstone ..... very micaceous, contains numerous
drift plant fragments ........ccccco00ce0 33

Co-ncealed ® ¢ @ 6 & % ¢ 0 0 " 0 0 0 00 ............'......I.....I.....lhé
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Feet
Sandstone .... grey, fine grained ....cc.cceceescccecees 12
Mudstone ..... grey, massive ......... criceecccenne ......115
Sandstone .... grey, coarse grained .......cccc0c00vce. .o 15

Siltstone .... grey, well bedded, 1"- 3" bedding ....... 84

Sandstone .... grey, fine grained ........cc0... ceeeeees R5
Sandstone .... grey, medium grained ........ O
Sandstone .... grey, coarse grained ............. ceecsecs 15

Mudstone ..... grey, Silty ....c.cevececesscocsassecessasl30
Sandstone .... grey; coarse grained ......cc00c00c0c000. 23
Siltstone .... greenish grey ....cocc0vveese cceesceccssese R3
Sandstone .... grey; medium grained ......cc0ccceecesee. 15
Mudstone ..... grey ...... ceeces Ceececssecsereas cecesss 62

Sandstone .... grey, medium grained, drift plant
i‘raments o @& & @ & 0 9 0 & @ & O O 0 0 0O 0O s 0 s 000 00O 12

rqudstone o o & @ grey oooooooo ® o 0 0 0@ & 00 @ @ o & 0 & & 0 06 0 0 0 0 0 00 ® o0 15
Conglomerate . grey matrix, 96% well rounded pebbles

of grey quartz ........ e %
Mudstone ..... medium grey, massive, poorly bedded,

calcite ......c.c0ev.. cececcenoaen ceeeees 96

Sandstone .... grey, feldspathic, massive, dense,
coarse grained, highly indurated ........ 22

Mudstone ..... grey; silty, with minor interbeds of
grey, very fine grained siltstone ....... 78

Siltstone .... grey, fine grained, minor grey mudstone .128
Sandstone .... grey, fine grained .........c0000000000s0. 13

MudsStone ..... BreY ..ciceeecececosoocoocenosos cececooes 1
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Feet
Sandstone .... grey, very fine grained,well bedded ..... 71

Sandstone .... grey, fine-grained, interbedded with
siltstones, cross bedded ................ 71

Mudstone ..... grey, interbedded with siltstones with-
very minor interbeds of red brown silt,
cross bedded, sample spores C 119B
ﬁ.m top ...0...0...................0.0.0 85

conglanerate ......I..0-................0. ..... ® ® & o 0 0000 5

Mudstone ..... medium grey, massive, poorly bedded,
Silty?..................l.............. 16

Thickness of Grey Clastic Rock Sequence ...............1576

Sandstone .... grey, medium grained, local lenses
Of conglmerate ...........0............. 33

Conglmerate. grey .l...‘........0l...‘................ hl
Pebble Conglomerate . reddish grey arkosic matrix ...... 14

Sandstone .... red-brown, coarse grained, interbedded
with red siltstone, minor conglomerate
1enses 00.0.0...0.......0...0...‘........ 71

&

Arkose-conglomerate . coarse grained, red-brown,
grading upwards from siltstone........... 21

Siltstone .... brick red, poorly bedded .......c00v.0....107
Conglomerate . coarse grey, feldspathic, matrix cocensee 7
Siltstone e o0 0 briCk I'ed ® @ 0 0 065 060 0 0 00 0 0000 O 0P 09 e S0 OO0 s e 0 36

Sandstone .... grey, fine grained, very micaceous,
well bedded ® & & & 0 0 0 0 0 0 0 0 0 0P S 00O 0 s 00 e e e 12

Sandstone .... grey, medium to coarse grained,
feldspathic, minor conglomerate
lenses ® ¢ 8 ¢ 0 0 0 0 0 ® & 0 & 0 0 6 O s v 0 00 ® o & & o & 0 @ o0 6

Siltstone .... brick red, lenses of reddish brown
arkosic grits ® & & ® 0 606 0 0 00 ¢ " OO VPSSO e Se 0 s 0o 32
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Feet
Conglomerate . reddish grey, grit to fine .....v0ceeee.. 13

Siltstone .... brick red, somewhat contorted, obscure
bedding, visibly lenticular .......ccc0..170
Sandstone .... buff, medium grained, feldspathic,
with brick red siltstone lenses common
throughout ..... ® 0 & & ¢ & 5 0 00O O 0O 0 O OO O e e P 78

Sandstone .... greenish grey, feldspathic, medium
grained, small conglomerate lenses ...... 30

Pebble Conglomerate . greenish greoy, feldspathic
sandstone matrix, massive, pebbles of
pink granite and grey quartz
predominate, 3" diameter .......ccc0000.. 70
Sandstone .... greenish grey, massive, medium grained
scattered conglomerate lenses, pink
orthoclase, feldspathic ......... I 1
Diabase dike . black-green......... cececsecases. Width.., 15

Sandstone .... greenish grey, fine grained, feldspathic
indurated e ® O & & 06 & 0 6 & 6 O 0 00 00 00 ..........‘.. 12

Siltstone .... brick red, possible lensic ......cccce0s. 15

Sandstone .... greenish grey, coarse grained, with

conglomerate lenses .........ccc00cceccnn 30
Concealed ....... Cecsescianne cieecssecsesacsssesescssess 30
Diabase dike .......... ceececenns coceen ceccevsoa width.. 10?
Concealed ....ccvvoeeene cesoeenns cesecenene ccescccssases Oh

Siltstone .... brick red, massive, poorly bedded ....... 15
Arkose ..... .. reddish grey, medium grained ...... coevees 3

Conglomerate . greenish grey, feldspathic matrix, well
rounded pebbles, 2" in diameter ......... 15

Concealed .....o00veee. cessesecosecaces ceeoccocoene ceeees 31
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Feet

Sandstone .... greenish grey, coarse grained, highly
indurated, feldspathic ......c.00veveee.. 22

Siltstone .... maroon, with calcite stringers and
concretions, pitted appearance .......... 5

Diabase dike . dark, greenish grey ..............width.. 50
Siltstone .... brick red ......ceeeeeevecenccacoconcenns 12
Sandstone .... greenish grey, coarse grained,

feldspathic, with minor conglomerate

1eNSeS ..iiveirecttcrtoceccsscsssnsseeanes b
Siltstone .... Drick red .....ceeeeeeceoeacocssocccooeas 25
Arkose ....... greenish grey, coarse grained ........... 2

Siltstone * o o 0 brick red @ @ & ¢ ¢ ¢ 5 0 06 00 6 0 0 0 0 s 60 O PO 60 PO S e 0 3

Sandstone .... greenish grey, feldspathic, medium
grained P &€ & & & o 0 0 & O O O P OO O P PO O QS O OO 0P a8 e e P o0 L"

Cmghmmaue“.”.”.u.“.“.”.u.g.“.”.“.“.“.. L
Diabase dike . dark bluish grey ........cc.e.....width.., 75
Concealed ............. R 5 |
Sandstone .... greyish buff; medium to fine grained .... 6

Siltstone .... brick red, with small gash veins of
white calcite .....iiieirrneececeeeeeeeas Ob

Sandstone - fArkcose . greenish grey, coarse grained,
feldspathic, scattered conglomerate
lenses o & @ 0 & ¢ ¢ 0 S 5 O O 5 0 8 O 5 S S 0O P OO 00O 0o 6h

Concealed ®© 60 02 ¢ 000 00 00 s ©® 0 0 0 00 0 0 00606000060 0060600006060 000e00 38

Conglomerate . poorly bedded, pebbles approximately 3"
in diameter, - -rounded and of grey quartsz,
pink granite, and pinkish grey
Eranodiorite . ....cievreeececaceeoesaases 38

TOTAL THICKNESS OF CRAIGNISH FORMATION: ...vevveoeceoe.T76Ll
e — e _ _ — __ _ |

Pre-Carboniferous granite - granodiorite
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THE MCLEOD MEMBER OF THE CRAIGNISH FORMATION IN THE
WHYCOCOMAGH AREA

Lying above and partially interfingering with
the coarse clastic rocks of the Skye River member; is a
succgssion varying in thickness from a possible 3379 feet on
Judique Intervale Brook to 2230 feet on the Southwest Mabou
River of predominently red clastic rocks assigned to the
McLeod member of the Craignish formation by Murray (1955;1960).
The possibility exists that the McLeod beds interfinger with
and to a great extent replace the Skye River strata in central

portions of the Horton depositional basin. Murray states

(1960, p. 27):

"Now the question arises as to whether the Skye
River and McLeod members likewise represent
distinct intervals of geological time, or do
they constitute a facies change within the
Craignish formation. That the two members
could be deposited simultaneously-is indicated
by the fact that they interfinger, represent
no apparent change in‘-source material or
weathering conditions, and correspond to probably
adjacent environments of deposition. Yet, the
interfingering is present only in the lower part
of the McLeod, and that member seems to be -
present only in the most central basin area,
the Lake Ainslie district. Two possible
hypotheses of time relationship between the two
members, both consistent with available data
are illustrated in figure 9.

"In possibility 'A%, Skye River deposition began
first in the central basin area and overlapped
gradually onto more marginal areas. As pre-
Carboniferous topography in the central basin
was buried, fluvial plain deposition became
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dominant, but alluvial plains still remained
along the margins. Craignish deposition was
cut short by physiographic and climatic changes
before the Mcleod member was able to expand
into the marginal strait of Canso and Margaree
Valley areas.

"The alternative possibility, Skye River
deposition took place more or less uniformly
throughout the basin until terminated by a
teutonic disturbance. The marginal areas
remained non-depositional surfaces, while the
central basin-locally accumulated red beds.
Then a second, or continuing disturbance which-
may have been accompanied by a climatic change,
initiated deposition of the Strathlorne.
Neither possibility can be accepted until more
thicknesses and contact data are obtained. The
present author favours possibility *Af?, the
facies change."

The present author also favours possibility "A",

that the McLeod red beds are a facies of the Skye River

member developed in portions of the Horton basin. Rapid ‘
variations in thickness of the McLeod; coupled with inter;
fingering of the two lithologies in various parts of the basin
render this conclusion preferable.

Well exposed sections of this member outcrop on
both the Southwest Mabou type section where a thickngss of
2,230 feet was measured by Murray (1955) and on Judique
Intervale Brook where the author measured 3;379 feet of McLeod
red beds. Exposures on other brooks tend to be more fragmentary,
and rore or less continuous sections are lacking.

The following section of McLeod strata was

measured by Smith (1954) and Murray (1955) on the Southwest
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Southwest Mabou River (Section No. 1 See figure 3)
McLEOD MEMBER, SOUTHWEST MABOU RIVER

Conformable contact with overlying Strathlorne-Ainslie

formation.
Sandstone
Sandstone

Sandstone

Sandstone

Sandstone

Sandstone

Sandstone

Fault Zone

Siltstone

Siltstone

Sandstone .

Siltstone

Limestone

o o o @

® o o

¢ o &0

~ Feet
red-brown, fine grained .......cc000c0... 20

grey, medium-coarse grained ............. 40

red-brown, fine to very fine grained,
small-medium scale crossbedding, no mud
cracks, ripple marks channel and fill
structures, non conglomerates observed ..790

red-brown, medium-coarse grained,
minor interbeds of fine grained
I‘ed-brown Sandstone ® 9 06 0 0 0 0 @9 9 00 00 00 09 00 90

grey, medium grained, crossbedded,
Shale chips ...0..0.'.0'........00....... 20

red-brown, medium grained, mottled
green ...O......C..’.".‘.....0..'00..... 20

red-brown, fine grained, mottled
green shale chips ....ceeceeevveeecensees 30

displacement 30 ' .....eccncecencieoccess 30

red-brown, fine grained, grades to
fine red-brown sandstone at base ........110

green colour, banded 5MM ................ 1

red-brown, fine to medium grained,
small scale crossbedding, oscilla-
tion, ripple marks ......ccceeeeeeeesoses 20

grey, fine grained, 2" - 6" bedding ..... 10

red-brown, fine to medium grained,
CrOSSbedded .l..‘...0.0.‘0.....0.......0' 65
Two beds 1! thick, blue-black, massive
interbedded with red and green mottled
SIiltStONE +ovvveeesevocnocessosssoonsosse 10
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‘ Feet
Siltstone .... red-brown to brick red, no apparent

bedding, minor greenish red beds, ‘
minor green mottling (generalized) ......315

Sandstone .... grey, medium-coarse grained, cross-
bedded, local lenses of conglomerate .... 30

Sandstone .... red-brown, fine to medium grained,
well bedded ® & © 0 & 60 0 0 9 OO OO O O S O O S P9 e 15

Sandstone .... grey, medium to coarse grained, with
ocal lenses of conglomerate ............ 60

Sandstone .... red-brown, fine grained, crossbedded,
thinly bedded .....c.cccvevececeecocnoncas 20

Conglomerate . grey, fine grey-sand -matrix, few
shale pebbles ......c.ccnvvvvecraceecsses 20

Siltstone .... red-brown, thinly bedded, micaceous ..... 15

Limestone .... dark ZreY ...ececececesssscssecsccsosne ce.el/2

Siltstone .... red-brown, thinly bedded to massive,
MiCaCeOoUS ...cccvvvceecsncasscoscass U ¥

Concealed .....coveeeeeeeraconsocccscansons =748

Conglomerate ., grey, crossbedded ..........ceceeveeceess 10
Siltstone .... red-brown ..... teceecesssscessesesccssces iO

Sandstone .... grey, fine grained, massive, minor
grey siltstone towards the base ......... 40

Sandstone .... red-brown, fine grained, interbedded
with red-brown siltstones, thinly
bedded, mottled ....ccecececccecncansnecnssll0

Sandstone .... grey, fine grained, crossbedded ......... 15
Siltstone .... red-brown, with greenish grey mottling
becoming increasingly grey down
section ® © @ © 9 O © O 0 0 O 0O v O E S O S S O G O S O G 0O N 00 50

Limestone .... dark grey, massive, a few pyrite
CTYSEALS 4vevveccencoceccsncensesanssssssl/2
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Feet
Siltstone .... grey, plant fragments .......ccco0c0c00.. 15

Thickness of McLeod Member ....ceccee...2230

On the Judique Intervale Brook, five miles south
of the Southwest Mabour River, the author measured the follow-

ing section of McLeod Strata.

Judique Intervale Brook (Section No. 3 See figure 3)

McLEOD MEMBER OF CRAIGNISH FORMATION

Conformable contact with overlying Strathlorne-Ainslie j
formation. ‘

Feet
Conglomerate . greenish grey, coarse, very feldspathic
sandstone matrix, fragments of grey
quartz and pink granite ............c.0.. 10

Sandstone .... greenish grey, fine grained ............. 1

Concealed ............ teeresseseesseesecenans ceeeceen .. 100
Sandstone .... red-brown; fine grained, micaceous ...... 10
Concealed ..........c00... eeceesceeenes ............:...h20
Siltstone .... red-brown to brick red, poorly bedded,

green mottling ............... cececone ..100
Concealed ....ceceeeeersscoscsoasscensnasccosonoesans ceeeae 600

Siltstone .... red-brown to brick red, poorly bedded,
abundant yellowish grey lime concretions
varying in size from 1/4 to 1/2" ....... . 100

Sandstone .... red-brown, fine grained, massive
feldspathic .....ccevevecceccsancsoceoss. 10
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. o : Feet

Mudstone ..... red-brown, crumbly and poorly bedded,
abundant bluish green calcareous con-
cretions ® @ ® © ¢ ® © 6 & O 0 0 0 O O 0 O 9P PO s OO O 0" s o0 * & O 8

Sandstone .... red-brown, very fine grained, massive,
feldspathic 00....0..0.‘.‘0.‘!0.......'."3-

Mudstone ..... red-brown, silty, crumbly, poorly
bedded, abundant limy concretions ....... 12

Siltstone .... red-brown to brick red, poorly bedded ...735
Siltstone .... red-brown, poorly bedded for the most

part, minor well bedded siltstones,

1imy concretions ......cceececeeecssecsss280
Concealed .....0.....l........'..........'.............. 35
Siltstone .... red-brown, poorly bedded to crumbly,

a few interbeds of dense more evenly

bedded SiltStones .....c.cececvsescsseesss300

Sandstone .... red-brown, fine grained, massive,
MiCACEOUS ..vevveveeecosccasssascssssssees 10

Fault Zone

Siltstone .... red-«brown, interbedded with crumbly
red-brown mudstones, one interbed of
dark grey mudsStone .......ceeeeeeeecccess 50

Siltstone .... red-brown, poorly bedded ................150

Concealed ....... tesossesceseeccsssccssssesesosnataaroens 30
Siltstone .... red;brown, crumbly, minor green ‘

MOLELINg .o vvivrerconeceenannocnns ceeses 5
Concealed .......cceeseeeassortocccosesosssasssanss ceeeesl120
Siltstone .... red-brown, poorly bedded ........... eesee.90

Concealed to approximate contact with underlying Skye
River member (see figure 5) ..... approx.200

Thickness of McLeod Member ..... ceseeese3379
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The thickness of McLeod strata as exposed on
Judique Intervale Brook exceeds the thickness on the South-
west Mabou River by 1150 feet. Some of this discrepancy
may be due to unrecognized faulting, causing repetition of
strata‘in some of‘the larger concealed intervals. Hoﬁever;
rapid changes in total thickness of the McLeod red beds are
suggested when corparisor. is made between the JSouthwest
Mabou type section and the Southeast Mabou section, only
five miles apart. McLeod strata on the former attains a
thickness of 2230 feet; while in the latter section; only
723 feet of McLeod type clastic rocks are present.

Poorly outcropping red-brown, sandstones and
siltstones with numerous conglomerate zones outcrop in the
Graham River. Thin limestones and buff sandstones also are
present. Precise correlation of these beds with McLeod
sequences on the Southwest Mabou and Judique Intervale Brook
is difficult due to the lack of continuous exposures.
However. a possible 3000 feet of McLeod type strata is
present, and the description of this succession is included
in the previous section dealing with the Skye River member.

South of the Graham River, red siltstones and
massive red-brown breccias were observed in the beds of many
small brooks and indicate the presence of McLeod red beds.
However, the sections are poorly exposed and large covered
intervals exist. Thus, little would be achieved by

describing these sections here.
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THE STRATHLORNE-AINSLIE FORMATION IN THE WHYCOCOMAGH AREA

Lying stratigraphically above the McLeod red
beds and below the basal Ay Windsor limestone, is a
sucgession of red and grey clastic rocks here assigned to the
Strathlorne-Ainslie formation. This formation is the highest
stratigraphically within the Horton group and varies in
thickness from 2700 feet on the Graham River, to 2900 feet
on the Southwest Mabou River.

Grey shales, fine grey siltstones, buff sand-
stones, and towards the top, red siltstones, are the pre-
dominant lithologies. Bedding is more even and thinner
than in the underlying Craignish formation and sedimentary
structures such as ripple marks, flute casts, groove casts

and load casts are much more abundant.

THE STRATHLORNE MEMBER IN THE WHYCOCOMAGH AREA

Lying conformably above the McLeod member of
the Craignish formation, and below the Ainslie member, is a
succession of fine grey clastic rocks belonging to the
Strathlorne member. The thickness of this member is
remarkably uniform; varying from only 920 feet on the Graham
River, to a maximum of 1077 feet on Judique Intervale Brook.

On the Southwest Mabou type section, a thickness of 1050
feet was measured by Murray (1955, 1960). Grey shales, fine
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grey siltstones; and minor grey, fine sandstones are predominant.
The colour change from clastic rocks of the underlying McLeod
red beds renders the lower contact of this member readily
discernable; the contact being exposed on the Southwest
Mabou River; Judique Intervale Brook and the Graham River.
The contact between the Strathlorne member and the overlying
Aingslie member is not as sharply defined and in portions of
the area, is quite gradational and somewhat arbitrarily
placed.

The marked change in lithology from the clastic
rocks of the underlying Craignish formation (McLeod member)

suggests a marked change in depositional enviromment. The “.

clastiec rocks of the Strathlorne are fine grained and more
evenly bedded, suggesting a reduction of topographic relief
of source contributing areas. Suparmants (1964) study of -
bottom structures showed a change in source direction from
northeast to northwest. The change in colour from the red:
brown of the McLeod to grey indicates that oxidizing
conditions did not prevail in the Strathlorne succession
which appears to have accumulated under fluviatile and
lacustrine enviromments. The presence of fecal pellets and
disseminated pyrite in many of the finer grey fissile
siltstones, coupled with an almost complete lack of fauna
(only a few fish scales were found); suggests reducing and

foul botton conditions existed during at least a portion of
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Strathlorne accumulation.
The following measured sections illustrate the
lithology of the Strathlorne member in various portions of

the Whycocomagh area.

Southwest Mabou River ( Section No 1, Figure 3 )
( after Murray 1955, 1960 )

STRATHLORNE MEMBER
Feet

Siltstone .... grey, medium grained .....cccecceveeesees 70

Sandstone .... grey, fine to medium grained, black
Shale Chips s ®# ® & 8 0 0 O P O O O O O O OO O OO OISO OOP S 60

Siltstone .... grey, fine to medium grained, one :
medium grey, sandstone interbed ......... 35

Sandstone .... grey, fine grained, grey shale chips .... 85

Shale s e e s 0000 gre}" @ 60666060685 8580685000 00 00¢s000000000OCEPSEIOS 30

Siltstone .... grey, fine to medium grained ............ 60

Shale .....c. grey, fissile,'minor grey fine sandstones
and siltstones, thin limestone bed ......230

Sandstone .... grey, fine grained, ripple marked ....... 20
Shale ........ grey, Fissile ....eeececesccccscannsannes 60
Sandstone .... grey, fine grained, ripple marked ....... 70

Siltstone .... grey, medium grained, minor thin grey

sandstones ...... ® ® ¢ & & P 4 O & O ¢ " O OB SO S sS SO0 100
Limestone .... grey, thin .........c.c.cce.... ceseenns 2
Shale ...... .. grey, fissile, fish scales and spines,

plant debris ...... ® 6 & 9 6 8 ® 8 0 0 060 @ " O s 00 0 00 15

Siltstone .... grey, medium grained, minor thin grey
sandstones ........ cecsiesecanes ceesoeesslhd
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Feet
Sandstone .... grey, fine grained, plant debris and

black shale chips incorporated at base
Ofunit ® 8 € & © 0 & ¢ O 0 9 O O O 0 O PO PO OO S 0 00 e 0O 60

Thickness of Strathlorne Member.........1l050

Both upper and lower contacts of this member are exposed and
appear to be conformable.

The author measu;ed the following section of
Strathlorne strata on the Judique Intervale Brook.

Judique Intervale Brook (Section No 3 figure 3 )

(See Figure _5 )

STRATHLORNE MEMBER
Conformable contact with overlying Ainslie member Feet
Siltstone .... grey,very fine grained, poorly bedded ... 75

Shale ........ grey, medium grained, massive with
minor thin interbeds of fissile grey
shale, drift-plant fragments, fine-
crossbedding, flute casts at N85°E, one
thin conglomerate bed 6 ft. from base
of this unit ........ e cecaann ceeeessesal90

Siltstone .... grey to greenish grey, fine grained,
poorly bedded, choppy crossbedding ......255

Sandstone .... grey to buff, medium grained feldspathic
5" bedding, plant debris .......cccc00000

Siltstone .... grey to greenish grey, fine graihed,
poorly bedded .'.Il.'.C"I........O..l...l75

Shale ........ dark grey, fissile, brittle,calcareous...l1l00
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Feet

Siltstone .... greenish grey, flaggy, one interbed of
fine grey sandstone with pyrite
CONCTretions ....cceececeseccccsvessosvses 50

Shale ........ dark grey, fisgssile, silty ....ecccevcee..e 50

Fault zone ... massive, buff, arkose, probably
belonging to the Craignish formation
faulted in e & ¥ O % & © 9 0 6 0 9 0 06 ¢ & O & O 0O O O 0" OO O

Sandstone .... greenish grey, fine grained, micaceous
fine crossbedding ....... tesecececscssess 8

Shale .,....... dark grey, fissile, thin limestones
with cone in cone structures rowards
the top ® @ & & O @ O & ® & & 9 6 O 0O PO O O O O O OO S SO OGO 80

Sandstone .... grey to greenish grey, fine grained,
local lenses of fine conglomerate ....... 6

Conglomerate . greenish -grey, arkosic matrix, pebbles
of grey quartz and pink granite .........

Sandstone .... greenish grey, fine grained ........ccs.
Shale ® ¢ @& & 9 ¢ 2 grey’ fissile ® ©6 8 6 9 & 6 0 9 © 6 0 0 0 0 O O 9 O O 00 00 0 >

Sandstone .... greenish grey, fine grained, scattered
conglomerate 1lenses ......cccce00s0000000 10

Conformable contact with underlying McLeod Member

Thickness of Strathlorne Member ........1077

This figure is in very close agreement with the
1050 feet measured by Murray (1955, 1960) on the Southwest
Mabou River. The following section of Strathlorne strata was
measured by the author on the Graham River; five miles south

of Judique Intervale Brook.



Graham River (Section No 2 figure 3)

STRATHLORNE MEMBER OF THE STRATHLORNE;AINSLIE FORMATION

Siltstone .... grey; fine grained fissile. minor Feet
zones of grey fissile shale énd interbeds

of dense grey, well bedded siltstones....1l70
Concealed .....ccceecccococsnss tesecescsccsssssssscsssesssl?0
Sandstone .... red-brown; fine grained ....cccovevevess. B
CONCEALEA ..eveeveecscercscscosssasossssesssssecsscsssscsss 30
Sandstone .... red-brown; fine grained ....cccccccvccoce 5
Concealed .......... cececsean teeeecvccccssessscssscssses 30
Sandstone .... red-brown, very fine grained ............ 5
Concealed ...... cossssncsccncs teresesescssssssssssssesss 10
Sandstone .... buff, fine grained, massive .........c00. 5
Concealed .....ccoccocoeccoces tecseesecccccessssccssssass 20
Sandstone .... brown, fine grained, well crossbedded.... 20

Shale ...... .. dark grey to black, fissile ............. 20

Sandstone .... fine to medium grained, thinly bedded,
well bedded > ® 0 29 ¢ 8 O 0 0O O 00 00 000 o o o 0o 0 6 0 o ho

Shale ........ grey, fissile, minor faulting ........... 50

Sandstone .... grey, fine grained, well bedded, choppy
crossbedding "‘.0...............OQ..O... 30

Concealed ...... teceesscevencenns Cececseccscececesees ... 80

Sandstone .... greenish grey, coarse gralned,
feldspathic ..0'0.0.......0.............. 10

Sandstone .... grey, fine grained, choppy crossbedding,
10" bedding ® © & ¢ 9 5 & 0 & 0 0 8 0o 0 " 0 0 ® 6o 0 06 8 06 0 09 12
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Feet
Concealed e ® O @ @ ¢ ¢ & O 0 O O O O OO PO P O WS SO oSO 0 OO 00O OO S P SO NS PO e O S 50
Sandstone .... grey, fine grained, thinly bedded ....... 55

Siltstone .... grey, very fine grained to fissile,
grey 8hale .....ccveececrsssccecnsccsanas 50

Thickness of Strathlorne Member .........920

THE AINSLIE MEMBER OF THE STRATHLORNE-AINSLIE FORMATION IN
THE WHYCOCOMAGH AREA

Lying stratigraphically above and in conformable
contact with the Strathlorne member is a succession of red
and grey clastic sedimentary rocgs varying in thickness from
1632 feet to 1820 feet. This sequence here referred to as
the Ainslie member;‘is the highest rock stratigraphic unit
in the Horton group, and is overlain by the basal Windsor Aj,
laminated limestone.

Massively bedded and crossbedded red:brown
and buff sandstones; with red and grey siltstones and very
minor grey shales are predominant lithologies. Limestone
beds occuring withing the Ainslie sequence in the Lake
Ainslie area to the north were not observed in the Whycocomagh
area. An overall increase in grain size is noted in
comparison to the finer,grey, clastic rocks of the underlying
Strathlorne member, It appears that a rejuvenation of

erosional profiles took place, possibly by renewed uplift of
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source areas. A change in climatic conditions also seems
evident due to the increase of red beds in this seéuence.

Depositional environments are thought to have
included deltas and river deposits accumulated on broad
alluvial plains. Lack of marine fauna and marine lithologies;
coupled with rapid facies changes and thicknesses of red beds
indicate that accumulation took place entirely under fresh
water conditions. The first marine influx into Carboniferous
basin occured during deposition of the overlying Windsor
group. _

The following sequence of Ainslie beds was

measured by Murray (1955, 1960) on the Southwest Mabou River.

-«

Southwest Mabou River (Section No 1 figure 3)

AINSLIE MEMBER

Conformable contact with basal Windsor A, limestone Feet
Sandstone .... grey, fine grained .....cc0ccccceccconces 10
S{1tStOne .... TEA=DIOWN ...ceveocsossasosoancascssaacss DI
Sandstone .... grey; very fine grained .....cceceesececs 20
Siltstone .... red-brown ......ccoceceecesoncecsaccesess 20
Sandstone .... grev; very fine grained .....ccce0000scee 20
Siltstone .... red-brown; medium crossbedding .......... 35
Sandstone .... grey, very fine grained .........cc00c0.n 10

Siltstone ¢ 08 0 red-brown © 9 9 0 0 0 00 8 ¢ 00 0 6% O 6 08 600 000080 00 20



Sandstone
Siltstone
Sandstone
Siltatone
Sandstone
Siltstone
Sandstone
Siltstone
Sandstone
Siltstone
Sandstone
Sandstone
Sandstone

Sandstone

Sandstone
Siltstone
Sandstone
Sandstone
Sandstone
Sandstone
Siltstone
Siltstone

Sandstone

o @ o o

70

Feet
10
30
10
30

grey, fine grained; crossbedded ....ccc0.
red-brown ....cccoeccecccscscscsccccccscsns
grey; very fine grained .....ccceccccevee
red-brown ......cccceccesvvececsvecencsccs
grey; very fine grained ......cc00000000e D
15
25
35
10
30
20

I‘ed-brown © 8 060 0 G 5 00 00 0 0 00 P R O 00O SOS sl
grey, very fine grained .........

red-brown .....ccocccccecvcoscccscccccccs
grey, fine grained .....cce0ccecevcecccce
Ted=DrOWN ..ccceececcccocsceaccscssccccnse
grey, fine grained ....ccccceceicceccccce
red-brown; fine grained ...ccccc00000....100
grey; fine grained .....ccceceececscccess 25
red-brown; fine grained; one coarse

grained red-brown sandstone interbed

NEAY DASE ..veeeeevesccsscsccsssssacnssse S0
red-brown; fine grained .....ccccec000000 95
grey; fine grained ......ccece00ecssesess 15
grey; fine grained .....ccccceceecccscssssslO
red-brown; fine grained .....ccccecceeese 30

grey, medium to coarse grained .......... 25

red-brown, medium to coarse grained ..... 15

grey .0."'................l......‘.‘.... 10
red and grey, rapidly alternating ....... 20
grey, fine grained ........c00v000000e00. 10
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Feet

Siltstone .... red and grey, rapidly alternating ....... 30
Siltstone .... EYeY ......e P (¢
Sandstone .... red-brown; fine grained ......... cececees 30
S11tStONE o... BTEY ovecececocccsasssasssscsosssssssessas 30
Sandstone .... red;brOWn; fine grained .........cce00sen 25
Concealed .....cccoeeccsocscsasasssssoccaceccrsocncsccce 30
Shale ...... v. TEA-DTOWN .veevceosscorcnscnsossoccscnsas 20
S311tStONe .... ETCY ccevecssvscsccccsocsasssnossoscsssccce 70
Sandstone .... grey; fine to coarse grained .....¢.00... 20
Siltstoné .... BYeY . ...eecccesecccscsocsccssesccscccscccsos 20
Siltstone .... red-brown ...ccecesececccccsccscscscsccce 20
Sandstone .... red-brown, fine grained .......cccc000... 20
Concealed ........ cesene ccescssesscvee ceecssccascsssssse 10
Siltstone .... red=brown .....cecoceevcescecsscscsscssss 10

Sandstone .... red-brown, fine grained, becoming
coarse towards the base ....ccccccceese .. 20

Sandstone .... grey, fine grained, minor grey silt
interbeds and one zone of coarse grey
sandstone .O...O‘.O...IOC..I.....'...0...100

Sandstone .... red-brown, fine grained .......ccccccc0ee 70

Siltstone .... red=-brown ...c.cccoeevevceccscotsocccssccace 30

Shale e o 06 ® 0 0 0 0 red—bI‘OWn ooooco-ooooooooo-ooooocooooooooozo

Siltstone .... EreY ...coece cecececccssscsssenanss cecesees 4O

Concealed .....ccevceoeseocse Ceocceccecssveccsersensossoee . 40

Sandstone .... red-brown, fine grained, becoming
coarse towards the base, graded ...... ... 60



Siltstone
Sandstone
Siltstone
Concealed

Sandstone

e oo red"brown, fine grained e c e 00000 000000000
eee.. red-brown, very fine grained .......c00..

o o s o red-brown, fine grained ® 060600000 000000000

e o grey ® ® & 0 0 0 0 o
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Feet
10
80
20
75
60

Conformable contact with underlying Strathlorne Member

Thickness of Ainslie Member ............1820

The author measured the following section of

Ainslie strata on the Judique Intervale Brook.

Judique Intervale Brock (Section No 3 figure 3)

Concealed

Sandstone

AINSLIE MEMBER
Feet

to basal Windsor A limestone ................600

Siltstone .

Siltstone

Sandstone

Siltstone .

Sandstone

Siltstone ..

Sandstone

red-brown, fine grained, poorly bedded .. 15

greenish grey, minor grey shale ......... 15

red and green mottled ........cccceveccess O
red-brown; fine grained; flaggy to '

massSive ...c.cccececrcccsccoccncs cesesesssl20
BTOY +evveeeenesosacssacossesssscosassnsses b
red-brown, fine grained, massive ........ 18
grey; very fine grained; fissile ........ 70
red-brown, fine grained, flaggy ......... 6
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Feet

Siltstone o o o 0 grey, fine grained 90 0 8 06 O Q8O0 O S OV OSSO SS SO S ‘7

Mudstone ..... red-brown, green mottling, poorly

bedded ® o ® ® » O 0..‘.0.‘...0............... 70
Sandstone .... red-brown, fine grained,crossbedded ..... 18
Siltstone .... grey, very fine grained, thick bedded

to fiSSile ....... ......!‘..............Q. 12
Sandstone .... red-brown, fine grained, feldspathic

massive .....c0.. teeeceeescsrsasens cecnne 8
Concealed ............ ‘...'.................C..Q ...... LN 2 50

Sandstone .... red-brown, fine grained, massive cecessesllO

Shale ........ grey, fissile, with interbeds of fine
grained, greenish grey sandstone ........ 20

Sandstone .... red-brown, fine grained, massive ..... ces 5
Shale ........ dark grey, fissile ....ccc0ccccceccncacee 29
Concealed ......... Ve eeevecssecacescscessssnsassnsseesessl?d
Sandstone .... red-brown; MASSiVe vvvvvveeeococcccacoose 20
Concealed ......... cecsseennen Gt tesececsesenceccssseseses 80
Shale ..... oo grey; fissile ccveeeeee P
Sandstone .... red-brown; fine grained; well bedded .... 6

<

Siltstone .... grey, very fine grained .......cccccc00.e 2

Concealed .......ceeseononocces ceeeaee teecsecsesesones ... 80
Siltstone .... grey, fine grained, poorly bedded to

FI8811€ ..vveevecnccocccorssnsnncos ceeees b
Shale ........ red and grey, poorly bedded ........... .. 30

Siltstone .... red-brown, crumbly to flaggy in places .. 16

Sandstone .... reddish grey, fine to medium grained
massive ooooo ® © &6 0 06 060 0 00 0 0 0 o 6 0600 0 ¢ 000 el 10
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Feet

Thickness of Ainslie Member R 1 ¥

The following section of Ainslie strata was

measured on the Graham River,

Graham River (Section No 2 figure 3)

AINSLIE MEMBER

Basal Windsor Ay laminated limestone Feet
Concealed ........ Ceececsesenons e teeeesseesssecsacssseesd30
Siltstone . red and green mottled; deeply

weathered ....e.eeeseecsccesoscocscccancce 8
Concealed ...ccec.0 ceseocee cecsonve cveese teeseseesesscssessl?0

Sandstone ..

Concealed

Sandstone

Sandstone

Concealed

Sandstone ..

Sandstone

Siltstone

. red-brown to buff, fine grained,

massive and large scale crossbedding ce.. 80

........... PR o

. buff, fine to medium grained, massive

at base, grading upward to flaggy
bedding, crossbedding common ....... eeses 30

red-brown, fine grained, massive ........ 35

ceesesescenes cesseecssecereonne teeeecosssasees 90

red-brown to buff, very fine grained, '
maSSive » 0o ¢ ® & » o 0 0 0 ..l"....'l.l.......l.. 55

. buff, fine grained, massively bedded to

flaggy crossbedding ......... teeeesecosse 90

. red-brown, very fine grained, fissile

and shaly ® © 0 06 000 ¢ 9O 00 000 a0 0 ..00........ 15
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Feet
Sandatone .... red-brown, fine grained ......cccccc0cv.n LO
Siltstone .... red, fissile, shaly ......ccceccccccccone 10
Sandstone .... red-brown, fine grained, mostly.

massively bedded, a few thinly bedded

zones, large scale crossbedding tecesssss360
Concealed ...0..........‘..........IO...............0..0 25

Sandstone .... red-brown to buff, fine grained, poorly
bedded .......C......'...‘.‘.....0.......llo

Conformably contact with underlying Strathlorne Member

Thickness of Ainslie Member Ve eeseesssesl708

RESULTS OF SPORE ANALYSIS OF SAMPLES SUBMITTED
- FROM THE WHYCOCOMAGH AREA -

Results of spore analysis from samples collected
from the Horton group (and identified by M.S.Barss) in the
Whycocomagh area indicate the presence of at least three and
possibly more spore zones within the Horton group. These
zones (in descending order) are: "A" zone characterized by
Pustulatisporites, pretiosus Playford and Vallatisporites sSpp;
npn zone; characterized by an acme of Vallatisporites with no
Pustulatisporites being present; and zone "C" K6 characterized
by Nodatitriletes.sp and minor Vallatisporites Spp.

On the Southwest Mabou River section; samples

collected by the Geological Survey of Canada, Coal Research
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Division indicate that "A" zone extends from the Horton -
Windsor contact downsection 2600 feet. At this point, 265
feet stratigraphically above the base of the Strathlorne
member. spores characteristic of "B" zone were present.
(see figure_15 ). "B"™ zone continues stratigraphically
downsection for a distance of at least 14,00 feet. (Geological
Survey of Canada, samples 715, 716 - see figure_15 ) or 1125
feet below the Strathlorne-Ainslie - Craignish formation
contact. Unfortunately; no samples containing "C" zone
spores were identified and thus the lower boundary of the
"B" zone cannot as yet be determined on this section.

Four samples from the Judique Intervale Brook
were submitted: Ch?; CL5, Chl;and C40. Of these, only
sample ChSL collected 1200 feet stratigraphically below the
Horton-Windsor contact contained spores. The presence of
Pustulatisporites pretiosus and Vallatisporites 3pp.
indicate "A" zone. The sample contained the following
species:

Pustulatisporites pretiosus Playford
Vallatisporites vallatus acquebard
Va}latis orites yerrucosus Hacquebard
Spinozonotritetes uncatus Hacquebard
gg%%%%%%%iﬁ clavata  (Hacquebard) Playford

tes perinatus (Hacquebard) Playford
Crandispora echinata Hacquebard
Convolutispora fiexuosa acquebard
Raistrickla cf. ponderosa layford
Tonvolutispora cf. finls Love
Inapiculat?sporites cf. ampultaceus (Hacquebard)

ayford
Punctatigporites irrasus Hacquebard



77

Punctatisporites planus Hacquebard
Eeiotrlietes ct. tortilis Playford
in addition to representatives of the following genera:
Punctatisporites
aveogporites
eiozonotriletes

erotriletes
vgggp otriletes
errucosisgorites

Samples submitted from the Graham River Horton
section included assemblages characteristic of "A"™ and "C"
zones. Sample Cl07 cnllected five feet stratigraphically
above the lower contact of the Strathlorne member (see figure
13) carried a typical "A" zone assemblage, including the
characteristic types Pustulatigporites pretiosus Playford
and various species of Vallatisporites. This sample lies
2600 feet stratigraphically below the Horton - Windsor contact.
The remaining two samples, lying 4100 feet and 5500 feet
below the Horton - Windsor contact contained Nodatitriletes
sp.- a spore characteristic of "C" zone. The lower limit of
"C" zone is not at the present time known; but both of the
latter two samples lie within the Craignish formation,

From the foregoing information; it appears that
"A" zone extends from the Horton -.Windsor contact strati-
graphically downsection, a distance of 2600 feet; including
on the Graham River; the entire Strathlorne-Ainslie formation,

and on the southwest Mabou River all of the latter formation
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but the lowermost 265 feet. "B" zone, extends down section
from the base of "A" zone into the Craignish formation and
includes a thickness of approximately 1400 feet. "C" zone,
within the Craignish formation underlies "B" zone but the base
of "C" zone is not at the present time known, due to the lack
of identifiable and characteristically different forms in the
lower portion of the Craignish formation,

The results of the spore analysis are shown

graphically in figure 13.
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CHAPTER &4
THE HORTON GROUP IN THE AINSLIE AREA
INTRODUCTION

The Lake Ainslie area described:in this chapter
lies north of latitude 46° 00' and south of latitude 46° 157,
The eastern boundary runs in an oblique line drawn from the
basement massif immediately north of Whycocomagh village
northeastward to Gillanders Mountain. The coastline fbrms
the western boundary. Thus defined, the Ainslie area comprises
appyoximately 335 square miles, 85 percent of which is
underlain by Carboniferous sedimentary rocks. The remaining .
15 percent of the area is underlain by Pre-Carboniferous _‘.l
crystalline rocks.. .

The area derives its name from Lake Ainslie
which is about twelve miles long in a northwestward direction
with a maximum width of four miles, in the central portion of
the area. The lake itself has resulted from the damming of its
former outlet through Loch Ban to the seacoast by glacial
debris and now empties northward through the Southwest
Margaree River.

The nature of the underlying rocks in this
district is well reflected in topographic features.
.Crystalline Pre;Carboniferous rocks invariably form the

highest upland surfaces in the region,as for example the Mabou
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Highlands and Gillanders Mountain, while all lowland areas
and major valleys are developed upon soft strata of the Windsor
and Canso groups. Areas underlain by Windsor sedimentary
rocks develop a karst topography in the form of numerous sink
holes and swamps because of the presence of limestone and
gypsum. Areas intermediate between the uplands and lowlands
are developed on resistant sedimentary rocks of the Horton
group, for example, Mount Young which has an elevation of
800 feet.

The entire area is covered by glacial debris
of varying thickness. Outcrops are restricted to rivers,

creeks, roadways and the seacoast. Cross country traverses 1'

ver areas underlain by Carboniferous sedimentary rocks are

unproductive due to the glacial covering.

Regional Geology
Carboniferous sedimentary rocks belonging to thr

Horton, Windsor, Canso, Riversdale and Pictou groups underlie
the Lake Ainslie area. In the northwesternmost portion of
the area, a sequence of red beds belonging to the Broad Cove
formation outcrop. Norman (1935, p.49) states that these beds
resemble Pefmian strata of Prince Edward Island but that they
are placed provisionally in the Pennsylvanian as they appear
to overlieée conformably strata of the Inverness formation

(Pictou group).
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The Acadian Revolution, toward the close of the
Devonian Period, resulted in block faulting and gave rise to
a basin and range topograrhy. Devosition in the lower
Mississippian, (Horton grouv) began in various vortions of
the basin with a series of clastic rocks and interbedded
volcanics while elsewhere, basal Horton beds were accumulated
as fanglomerate deposits marginal to uplifted crystalline
massifs. Probable reworking of these fans dissivated finer
clastic rocks over broad alluvial plains. Continued
denudation of source areas resulted in more subdued topo-
gravhic conditions, and the finer clastic rocks comprising
the upper vportion of Horton sequence were devosited.

Probable continued subsidence of the basin
resdlilted in a marine transgression. It was at this time that
strata of the overlying Windsor group were devosited.
Numerous gyosum and salt horizons attest to the isolation
of vortions of the Windsor sea, resulting in conditions
conducive to the accumulation of evavorite sequences. There
is evidence to suggest that encroachment of the Windsor sea
was controlled by tovpogravhic features at the close of
Horton accumulation, as the Windsor sequence thins over
Horton structural highs as on the flanks of the Mull River
anticline where subzone E limestone lies only some 200 feet,
stratigrarhically above subzone A. It thus follows, that the
Windsor was non-depositional in areas of higher topogravhic
relief (i.e., above strand line) while contemporaneously in =~

areas marine limestones and evarorites were accumulating.
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Gradual regression of Windsor seas resulted in
estuarine and eventually terrestrial environments under which
were deposited the sedimentary rocks of the overlying Canso
group, (Mabou formation, Norman).

Continued terrestrialconditions existed during
the deposition of Riversdale, Pictou and Broad Cove strata.

The following table presents classification
and relative ages of Carboniferous sedimentary rocks in the

Lake Ainslie area.
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SYSTEM GROUP

FORMATION

THICKNESS
in feet

GENERAL
LITHOLOGY

PERMO-PENN

PENNSYLVANIAN PICTOU

RIVERSDALE

" WINDSOR

-

ISSISSIPPIAN HORTON

.

PRE-
MISSISSIPPIAN

BROAD COVE

INVERNESS

PORT HOOD

MABOU

STRATHLORNE
-AINSLIE

CRAIGNISH

FISSET
BROOK

CRYSTALLINE
ROCKS

600

2500

4500

2500 - 8000

1700

1100 - 2600

3200

1500

Red sandstones
Conglomerate

Massive grey
Sandstone
Grey shale coal

t
H
1
i
3
*
i
£
£
3
¥
N
=
i
[4

Massive grey
Sandstone
Grey shale
Coal red
siltstones

Grey fissile E
s8ilts and shales
Thin algal Lms §
Grey and Red

Sandssone silts

Limestone,
Gypsum, Red
Sandstone,
Siltstone

Grey and Buff
Sandstone
Grey shale
very minor ILms
Red silts

Arkose, Con- ;.
glomerate grey §
sands, Red
Siltstone and
Sandstones

Rhyolite, :
Andesite arkose %
Sandstone

Granite
Diorite
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FORMER WORK

Oil seepages on the shores of Lake Ainslie have
attracted attention since the middle of the last century.
Following is a chronological summary of exploration and

regional mapping in the Lake Ainslie area since 1874.

1874 Two holes drilled by the pioneer 0il and Salt
Company on the Isaac farm 1-1/2 miles south of
Hays River.

1875 - 76: Hole drilled on the western side of Lake Ainslie
to a depth of 1100 feet.

1888 - 89: I.C.White of Morgantown, West Virginia

reported on the petroleum possibilities in the
Lake Ainslie area.
Annual report GSC, (1888 - 89)

1898: Hole drilled to a depth of 22,0 feet on the west

side of Lake Ainslie.
1902: Holes drilled at Skye Glen and Lake Ainslie to
depths of 1100 feet and 3260 feet respectively.
1912 - 1914:Five holes drilled by the Maritime Oil and Gas
Company Limited on the north side of Lake Ainslie
between Dunbarf?s Brook and Scotsville. Depths
of these holes ranged from 800 feet to 1612 feet.
1924 De Laat made a rapid reconnaissance of Cape

Breton Island for Eastern Gulf 0il Company.
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1925: K.F.Mather and P.D.Trask, for the Eastern Gulf
Company, undertook geological investigations in
the Lake Ainslie area and it is at this time,
that the first regional attempt at working out
the stratigraphy of the Horton group in this area
was attempted. Their subdivisions of Horton beds
on the Southwest Mabou River are fully treated in
the preceding chapter on the Whycocomagh area,
but they did extend their subdivisions northward S
into the Lake Ainslie region. |

1926 W.A.Bell (1926) mapped the area immediately around
Lake Ainslie as part of a study of the prospects
for commercial petroleum production in that area.
Comments on the occurence of barite and granite
were also outlined in his report. This work,
resulted in, a truly régionil study of the Horton
group in the Lake Ainslie district, for the first
time, and the published map clearly defined the
areal extent of the Horton in this area. Further,
Bell attempted a two-fold subdivision of the
Horton group: (a) Upper Horton series comprised
of massive sandstones, ripple marked sandstones,
siltstones and shales, with thick red and grey
arkoses and conglomerates at the base; (b) Lower

Horton series comprised of siliceous shales,
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quartzites and sandstones. Lower Horton strata
were reported on Sloy Brook, two miles northeast
of the Lake Ainslie outlet and, according to Bell,
these were the only lower Horton beds exposed in
the Lake Ainslie district. Numerous sections of
upper Horton strata were reported and the contact
with the overlying Windsor "series" was described.
Correlation of all these strata with the Horton
series type area was based on their stratigraphic
position below the Windsor, and on the presence

of Lepidodendron corrugatum and Sporangites glabra.i.
29: G.W.H.Norman mapped the Lake Ainslie quadrangle
for the Geological Survey of Canada and subdivided
Horton strata into upper and lower "groups",.
Coarse:grained arkoses, pebble conglomerates, with
interbeds of red and grey shale outcropping on the
Southeast Mabou River and attaining a thickness of
2L00 feet, were placed by Norman in his lower
group. Lithologically similar strata were
observed to extend from this section northeastward
towards and beyond Skye Glen East as well as
occupying the axial region of the Mount Young
anticline. Further, Norman noted lower Horton
beds due north of Lake Ainslie, and northeast of
the lake in the vicinity of Mount Pleasant Brook.

Reddish brown pebble conglomerates outcropping
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along the flanks of the Mabou Highlands were
considered by Norman to belong to his lower

unit. It is of interest to note that pebbles

from these conglomerates contain Silurian fossils.

Lying above the coarse lower unit,clastic rocks
on the Southeast Mabou River is a sequence of
predominantly fine,grey and buff clastic rocks.
It was this succession which Norman included in
his upper Horton unit,which according to Norman
(p. 28) attainsa thickness of 3190 feet.
Distribution of the upper unit was noted through:

out the Lake Ainslie area, but no attempt to show

the regional outcrop pattern of either this upper
or lower unit was attempted on the geological
map accompanying his memoir. Depositional
environments of the Horton were considered to be
entirely terrestrial and Norman states that
accumulation took place along flood plains of
streams and rivers, and as torrential outwash -
from upland regions. Rapid changes in lithology;
abundance of ripple marks; mud cracks; the pre;
gservation of plant rootlets in situ; the presence
of numerous plant fragments and the absence of
marine fossils and thick limestones were the

criteria for the suggested terrestial environment.

|
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Norman also considered that the presence of coarse
clastic rocks at the base of the Horton sequence
indicated considerable topographic relief at the
beginning of Horton deposition and that the pro-
gressively finer clastic rocks resulted from a
gradual denudation of these positive areas.
Norman noted that Horton strata overlie un-
conformably crystalline basement rocks throughout
the Lake Ainslie area, with the exception of
sections exposed along Cooper Brook, Trout Brook
and Black Brook, east of Lake Ainslie. Here, a
conformable contact between basal Horton clastic
rocks and an underlying volcanic and clastic rock
sequence was noted. The volcanic sequence was
considered to be pre-Horton in age. The upper
contact of the Horton "series" was placed at the
base of the A, laminated Windsor limestone. Thus
with upper and lower contacts defined, Norman
stated that pre:Windsor strata in the Lake
Ainslie area occupied a stratigraphically similar
position to Horton strata elsewhere in Nova
Scotia,

R.0.Grieve, J.V.Hill and G.Jackson (Imperial 0Oil
Company Limited) mapped the Mount Young and Mull

River anticlinal structures and subdivided the
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Horton group into a lower, middle and upper unit.
The lower unit comprised, for thg most part;
coarse arkoses and cornglomerates; the middle unit
of fine,predominantly red,clastic rocks; the

. upper of fine to medium,grey,clastic rocks.

1960: D.G. Kelley of the Geological Survey of Canada
remapped portions of the Horton group in the Lake
Ainslie area in an attempt to extend Murray!'s
(1955) subdivisions northward into the area from
the Horton type section on the Southwest Mabou
River. The results of this study are not as yet

published.

RECENT FIELD WORK

During the latter portion of the 1957 and for
the entire 1958 field season: a study of the Horton group was
undertaken in the Lake Ainslie area while the author was in
the employ of Imperial 0il Company Limited. This was carried
out with a view to subdividing Horton strata into distinct
lithological units, mapping the areal distribution of these
units, and finally ascertaining, where possible, the
characteristics of each unit within the Ainslie area. The
results of this study aided in the understanding of structural

and environmental conditions during sedimentation. During
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the field season, all areas of Horton outcrop were visited.

Pace traverses were made of all major creek and river sections
while some of the more important and continuous sections were
described and measured in detail using a plane table. 1In

the summer of 1963, the Lake Ainslie area was briefly revisited.
Initially, three major subdivisions of the Horton were madej;
these being lower, middle and upper units. The upper unit

was further subdivided into A, B, C, and D members. It must

be noted that while this division of the Horton group was
mappable in parts of the Lake Ainslie area, it was difficult

to extend these subdivisions northward into the Margaree-‘ ‘
Cheticamp area. It is partially because of this, that a more
simplified major three-fold division is now suggested. The
basal volcanic and sedimentary sequence of the Fisset Brook
formation (MacKasey) were not investigated by the author.

The results obtained during the 1957; 1958 and 1963 field
seasons constitute the material presented in this chapter,
while the included table illustrates the evolﬁtion in
stratigraphic terminology with regard to the Horton group in

the Lake Ainslie area.
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AREAL DISTRIBUTION OF THE HORTON GROUP IN THE
LAKE AINSLIE AREA

Approximately 160 square miles in the Lake

Ainslie area are underlain by sedimentary rocks of the Horton

group. This represents a total outcrop area of:ﬁL percent of

the Carboniferous basin. Three major separate outerop belts
exist and are as follows:

(A) Horton sedimentary rocks immediately fringing upon
crystalline rocks along the Whycocomagh - Gillanders
Mountain belt;

(B) upfolded anticlinal belt of the Mull River, Mount Young
and North Lake Ainslie;

(C) Horton strata on the flanks of the Mabou Highlands. These
outcrop areas are separated by essentially synclinal

structures occupied by younger Windsor and Canso rocks.

(See plate _1 )

UPPER AND LOWER BOUNDARY RELATIONSHIPS

Horton strata rest upon crystalline rocks
ranging in age from possible Precambrian to Devonian with
sharp disconformity. Basal volcanics and coarse clastic
rocks of the Fisset Brook formation were described by Mac-
Kasey (1963) near the headwaters of Cooper Brook, northeast

of Lake Ainslie (see plate 1 unit 2a). Here, the Fisset Brook



beds overliethe crystalline rocks with disconformity,
and it is this surface that marks the base of the Horton
group as here defined. Spores collected from these beds

include the following types in the Margaree-Gheticamp area:

Leiotriletes _sp.
Calamospora sp.
Punctatisporites sSpp.
Granulatisporites = sp.
Cyclogranisporites Spp.
Apiculatasporites _sp.
ndosporites sSp.
Grandispora spp.
Perotrilites Spp.
Reticulatisporites sSpp.
Conuolutispora Spp.
Phyllothecotriletes spp.
cf. Acanthotriletes ‘spp.
cf., Chaetosphaerites SPp.

aystricosporites Spp.

and indicate a lowermost Mississippian age for these beds,

Immediately south of Lake Ainslie in the vicinity of the
Southeast Mabou River, coarse conglomerates and arkoses of
the Craignish formation overlie crystalline rocks with
unconformity, the Fisset Brook formation not being present.
On the western side of the Mabou Highlands, strata similar
to the Fisset Brook sequence are placed provisionally in
this formation (see plate 1 2a). At this locality,
however, contact relations with the older crystalline rocks
are obscured by faulting,

Thus, although localities where the basal

Horton contact can be directly observed are scarce in the

92
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Lake Ainslie area, there is little doubt that Horton
sedimentary rocks of either the Fisset Brook formation or
the Craignish formation are separated from pre-Horton
igneous and metamorphic rocks with unconformity. Norman
(1935, p. 22-23) stated that the volcanic rocks and
intercalated sedimentary rocks of the now recognized Fisset
Brook formation may be Horton in age (Mississippian), but
that it seemed more probable that they were Devonian. The
spore assemblage suggests a lowermost Mississippian age but
irrespective of this, a pronounced unconformity appears to
be a more natural and easily recognized base than some
arbitrarily chosen point within a conformable sequence.
Further, as long as one uses the term "group" for the
Horton, i.e. a rock stratigraphic unit rather than a time
stratigraphic unit, it is of no consequence if some of the
basal Fisset Brook beds are Devonian.

The upper contact of the Horton group can be
observed at many locations in the Lake Ainslie area. Here
as in the Whycocomagh area to the south, a very distinctive
laminated limestone (basal Windsor A4) overlies the Horton
beds conformably to'non;conformably. This basal Windsor
limestone can be easily identified in all portions of the
Lake Ainslie area, and thus serves as an excellent marker

horizon at which to place the upper Horton contact.
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On the Southeast Mabou River, at Miramichi
Dam, 40 feet of basal Windsor laminated limestone dis;
conformably overlies red brown crumbly siltstones of the
Horton. Along the flanks of the Mount Young-Mull River
anticlinal trend, the Horton - Windsor contact can be
readily observed. On the western shore of Lake Ainslie
immediately north of Skye Glen East, (western flank of
Claverhouse anticline), basal Windsor limestones discon-
formably overlies grey, fine grained siltstones of the
Horton group. From Matheson Glen Brook (north of Doherty
Cove) northward to the northern boundary of the Lake
Ainslie area, the Horton - Windsor contact can be observed
on many of the streams flowing east from Gillanders
Mountain into the Southwest Margaree River. South of
Findlay Point, on the outer coast of the Mabou Highlands
basal Windsor laminated limestones lie with angular
unconformity on red brown arkoses and massive conglomerates
of the Horton.

With upper and lower boundaries as described,
strata belonging to the Horton group occupy a distinct
stratigraphic position in the Carboniferous sequence. It
may be that some of the lowermost Horton beds are upper
Devonian in age, but as long as one is careful to define
the Horton sequence as a rock stratigraphic unit, no error

in terminology and in actual time concept will exist. It is
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for this reason that the term Horton series (Bell 1926
Norman 1927-29) is replaced in this thesis by the term Horton

group.

THE FISSET BROOK FORMATION

The Fisset Brook formation derives its name from
the type locality of this Sequence exposed on Fisset Brook
in the Margaree-Cheticamp area’, north of the Lake Ainslie
area. The type section is described by MacKasey (1963,pp. 17-
AL) and will be covered in more detail in this work in Chapter
5 dealing with the Margaree-Cheticamp area. (See figure 9)

The oldest rocks of the Horton group in the Lake
Ainslie area belong to the Fisset Brook formation, a sequence
of interbedded volcanic and clastic rocks which overlie
disconformably crystalline rocks. MacKasey (1963) described
these rocks as they outcrop on Cooper Brook northeast of Lake

Ainslie (see figure 6).

DISTRIBUTION OF THE FISSET BROOK FORMATION
IN THE LAKE AINSLIE AREA
Outcrops of the Fisset Brook sequence are found on
Gillander's Mountain northeast of Lake Ainslie,
Lithologically similar Sequences are present on two separated
uplands on the eastern side of Lake Ainslie between

the Lake and Gillanderts Mountain; on an upland south of
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Lake Ainslie; and on the western portion of the Mabou High-
lands. MacKasey measured only the section in the Gillander®s
Mountain area on Cooper Brook but placed lithologically
similar sequences of the other areas as determined by

Norman (1935) in his Fisset Brook formation. In this thesis,
areas other than the Cooper Brook sequence are placed pro-
visionally in the Fisset Brook formation and are shown by

the symbol 2A? on plate 1.

UPPER AND LOWER CONTACTS OF THE FISSET BROOK FORMATION
IN THE LAKE AINSLIE AREA

G.W.H, Norman (1935, pp. 20-23) described
volcanic and clastic rocks lying below what he considered to
be rocks of the Horton series on Cooper Brook, and other
localities in the Lake Ainslie area. Norman further states
that these rocks are definitely younger than Precambrian
intrusive rocks, because of the unmetamorphosed condition of
this sequence and the presence of diorite and granite boulders
from the crystallines in the basal conglomerates. Although
the basal contact on Cooper Brook is concealed, Norman
(1935, p. 21) states that the basal conglomerate of his
sequence rests unconformably upon diorite. MacKasey (1963,
P. 69) reports that the contact is visible on Cooper Brook,

and that a thin andesite flow lies beneath Norman®s basal
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conglomerate and is in nonconformable contact with the
underlying diorite. Norman (1935, p.21) reports a basal
sedimentary breccia unconformably overlying diorite on a
small tributary of Mount Pleasant Brook, 1-1/2 miles east
of the Keploch post office. As far as is known at present,
these are the only two localities where the basal contact
of the Fisset Brook formation is exposed in the area.
Elsewhere, the contact is not exposed, or beds of the Fisset
Brook lie in fault contact with the underlying crystalline
rocks, as for example, the western portion of the Mabou
Highlands. However, there seems little doubt that the
lowermost contact is of a disconformable nature.

The upper contact is readily observed east
of Lake Ainslie in the vicinity of Gillandert's Mountain.
Norman (1935, p. 22-23) arbitrarily draws the upper contact
of the volcanic clastic rock sequence at the highest
recognized horizon of volcanic rocks. Horton clastic rocks
of the overlying Craignisﬁ formation overlie these beds
conformably, and Norman states that the succeeding rocks
(of the Craignish) are lithologically indistinguishable
from the clastic rocks intercalated with the underlying
volcanics. MacKasey (1963) does not state clearly what he
considers to be the upper contact of the Fisset Brook beds,
but from his illustration (see figure 6) it is evident that
he, like Norman, considers that the highest volcanic bed
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marks the upper contact.

In summary, the Fisset Brook formation
occupies a readily defined stratigraphic position in the
Carboniferous (?) sequence of the Lake Ainslie area. The
lower contact is an unconformity with underlying crystal-
line rocks. The upper contact is conformable with the

overlying clastic rocks of the Craignish formation.

STRATIGRAPHY OF THE FISSET BROOK FORMATION
IN THE LAKE AINSLIE AREA

The Fisset Brook sequence is best observed
on the headwaters of Cooper Brook, because the Brook at
this locality cuts across the strike of the beds almost at
right angles. Here, volcanic and sedimentary rocks are
nonconformably underlain by crystalline basement rocks and
are overlain by structurally conformable clas;ic rocks of
the Craignish formation. The Fisset Brook sequence on
Cooper Brook is approximately 1500 feet thick, (MacKasey,
1963). Norman (1935, p.2) reports a thickness of 3000 feet
of Fisset Brook beds but admits that this thickness may be
high due to repetition of beds by faulting. MacKasey's
figure is in close agreement with his measured thickness on
the type section of 1000 feet.

The basal bed of the Fisset Brook sequence of
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Cooper Brook is a thin andesite flow. Succeeding this
basal unit are 200 feet of grey and red sandstone with a
basal conglomerate with well rounded boulders of diorite,
some two feet in length, (Norman, 1935, p. 21). MacKasey
(1963, p. 69) further describes the basal conglomerate as
being "polymictic and composed of diorite,'maroon and
green schist and limestone pebbles, all loosely packed in
a gritty coarse-grained arkosic matrix". Overlying these
clastic rocks are approximately 700 feet of volcanics with
minor interbeds of red siltstone. MacKasey (1963, p.71)
reports that this basic lava sequence is divided into two
units by a middle rhyolite member. The lower basic lava
is an amygdaloidal andesite and basalt, while the basic
flows above the rhyolite zone are predominantly a@ygdaloidal
andesite. The aphanitic rhyolite zone is 100 feet thick,
the lower portion being laminated; the upper portion is
massive. The following figure shows the general lithology

of the Fisset Brook formation on Cooper Brook,




FIGURE 6
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FISSET BROOK FORMATION
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AGE OF THE FISSET BROOK FORMATION
IN THE LAKE AINSLIE AREA

With respect to age, Norman (1935, p.22) stated

that "The pre-Horton volcanics and sediments in the eastern

upland (Cooper Brook Area) are definitely younger than the

Precambrian intrusive rocks ....."The volcanic rocks and

closely associated sediments may be of Horton age, but it seems

more probable that they, and possibly some part of the

immediately overlying sediments (represented on the Lake

Ainslie sheet as belonging to the Horton series), are of

Devonian age ag indicated by later studies by W.A. Bell in

the Boisdale Hills, Cape Breton."

MacKasey (1963, p. 76) correlates the rocks on

Cooper Brook with his Fisset Brook type section for the

following reasons:

"(1)

(2)

(3)

Similar stratigraphic position: post-granite rocks,
pre-Horton group.

Similar stratigraphy: basal sedimentary rocks
overlain by volcanic flow rocks.

Similar lithology: polymictic conglomerates,
fine grained clastic rocks with fossil plant
fragments. Dominantly andesitic with minor
basaltic flows. Rhyolitic rocks."

The author agrees with MacKasey and correlates

these rocks with the Fisset Brook type section but now includes

this formation within the Horton group as its basal formation.
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Norman, 1935, in designating the Horton sequence as a series,
implies a time connotation which in the opinion of the writer
is not warranted, due to the largely unfossiliferous nature
of Horton sedimentary rocks. Thus; the Fisset Brook beds now
become a "downward" extension of what is considered to be
Horton lithology, and the writer is using the term group
implying only a rock stratigraphic unit, the base of which

is placed at the unconformable-disconformable contact between
Fisset Brook and underlying crystalline rocks.

No identifiable fossil plants or spores have
been collected from the Fisset Brook fonﬁation in the Lake
Ainslie area; however, lithologically similar rocks, occupy-
ing a similar stratigraphic position in the Margaree-Cheticamp
area have yielded spores which tentatively indicate an age
of lowermost Mississippian. The age relationships of the
Fisset Brook in the Margaree;Cheticamp area are more
thoroughly discussed in the succeeding chapter dealing with

that area.

THE CRAIGNISH FORMATION
DISTRIBUTION OF THE CRAIGNISH FORMATION
IN THE LAKE AINSLIE AREA

A sequence of predominantly coarse grey and
red clastic rocks which belong to the Craignish formation
of the Horton group conformably overlies the Fisset Brook

formation. The formation as defined by Murray (1955,1960)

4
J
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is divided into two members, the Skye River below and the
McLeod above. This subdivision is retained in this thesis,
and locations within the Ainslie area where these members
can be observed are shown on plate 1 and denoted by the
symbols "Sk" (Skye River) and ™" (McLeod)

The distribution of the Craignish formation in
this area is shown by the symbol "2b" on plate 1. Strata of
the Craignish occupies the axial position of the Skye Glen
anticline as well as the axial positions of the Mull River
and Mount Young anticlines. A broad linear belt of Craignish
sedimentary rocks extends northward from the basement mass
north of Whycocomagh Village, across the valleys of Trout,
Matheson Glen and Mount Pleasant Brooks, east of Lake Ainslie.
Well exposed sections of the Craignish can be observed in all
the foregoing streams. A portion of the upland, north of
Lake Ainslie, between Loch Ban and Doherty Cove, is underlain
by Craignish strata. On the eastern flanks on the Mabou

highlands, rocks of the Craignish outerop.

UPPER AND LOWER CONTACTS OF THE CRAIGNISH FORMATION
IN THE LAKE AINSLIE AREA
The conformable contact between the underlying
Fisset Brook formation and the overlying Craignish on Cooper
Brook has been discussed in the preceding section and is |

drawn at the last occurrence of bedded volcanic rocks. On the
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Southeast Mabou River, just south of the southern boundary of
the Lake Ainslie area, coarse clastic rocks (conglomerates,
arkoses) of the Craignish formation overlie with unconformity
crystalline basement rocks. The Fisset Brook beds are not
present,

Overlying the red sedimentary rocks of the McLeod
member of the Craignish formation is a sequence of predomin-
antly grey sandstones, siltstones and shales of the Ainslie-
Strathlorne formation, This upper contact of the Craignish
is readily observed on the Southeast Mabou River, (see figure 7),
where coarse brown sandstones of the McLeod are overlain
conformably by dark grey, thinly bedded siltstones and shales
of the succeeding formation, On Campbell Mountain Brook,
massive red brown fine grained sandstones of the McLeod are
overlain conformably by grey, fine grained sandstones of the
Strathlorne-Ainslie. The foregoing two localities are the
only ones in the Lake Ainslie area where the contact can be
observed. North of Lake Ainslie, beds of the McLeod membgr
are in fault contact with the overlying formation, and thus

the nature of the boundary is not known.

THE SKYE RIVER MEMBER OF THE CRAIGNISH FORMATION
Epi-orogenic sedimentary rocks of the Skye River
member were deposited along the flanks of uplifted basement

welts following the Acadian revolution., Conglomeratic buildups

9
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are visible everywhere along the southeastern, eastern, and
northern margins of the Ainslie area. These are interbedded
wigh coarse to fine arkosic sandstones and red shale. The
sequence as a whole can be described as a somewhat cyclic
series of cqnglomerates, sandstones and thin red shales. The
"eyclice™ sequence may be due to seasonal changes in transporting
stream velocities, but is more probably due to rapid inter;
fingering of dissimilar lithologies resulting from the
fanglomeratic nature of these deposits.

The conglomerates vary from greenish grey,
probably due to the presence of authigenic chlorite, to brownish
buff and red. They vary in grain size from boulder to pebble
types and are invariably poorly sorted and extremely lenticular.
Bedding is very poorly developed. The most common constituent
pebbles, which_are well rounded to subangular, are white to
greyish white quartz, pink to grey rhyolite, pink granite and
grey diorite. The matrix material is arkosic, commonly friable,
chloritic and very micaceous. The feldspar is microcline,
generally very fresh, angular and pink to salmon red. The mica
is most commonly muscovite.

Sandstones.in this unit are greenish grey to buff,
coarse to medium grained, very feldspathic to true arkoses. In
essence, their composition is very similar to the matrix
material of the conglomerate lenses. The bedding varies from

good to poor, the latter being more predominant, while cementing
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material is most commonly a calcareous and chloritic paste.
Constituent grains are angular to subangular and sorting is
generally poor.

Alternating with the conglomerates and sand;
stones are beds of lenticular red siltstones and shales. These
beds vary from red brown to brick red; all are poorly bedded
and most commonly very calcareous. Minor grey shales and
siltstones do occur but in general, these form only a small
portion of the total lithology.

The following section was measured on the crest
of the Mount Young anticline and shows the lithology of the
Skye River member in this portion of the Lake Ainslie area.
Unfortunately, only 873 feet of Skye River strata are exposed
here, and the contact with the underlying crystalline basement

rocks is not exposed.

Mount Young Anticline (Section No 5 figure 3)

SKYE RIVER MEMBER OF THE CRAIGNISH FORMATION .
eet

Covered interval ..... cce0ceene eessesans ceeseses 53
Grey, medium to coarse-gralned quartz sandstone
grains subangular to subrounded; very
slightly calcareous; locally conglomerate
with pebbles to 1/2 inch ......... veecans .o

Arkose, Conglomerate, etc. :
Conglomerate, generally thin—bedded° pebbles to
L": becomes more arkosic as descend
section° shear planes at N32E, -10 to
27 N\w .. ... ceeesconn ceevsvsssascaces ceasaas 23
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Feet
Grey medium to coarse-grained sandstone and
conglomerate; interbedded ................ 42
Covered interval ........cceveeeeioeneoenveoeeess 1L
Grey to greenish-grey feldspathic; fine-
grained sandstone; considerable sericite;
minor thin-laminated, light green,
811ty shale .....iieerteinreennennnnnnnneas 22
Grey, medium to ¢oarse-grained arkosic"
sandstone; very poorly cemented;
considerable sericite....c.civveeverecnnees 9
Covered interval ......ceeeeeeeecencecooncoconoees b
Conglomerate, medium to coarse-grained matrix
which is very minor part of rock; :
granules and pebbles to 4", most less
than 1" 6 ¢ 806 006600000 0600000600000 0ce00 0000 2
Shaly siltstone, buff to dark-grey with a faint
purple tint; much sericite; appears
Schistose .......iieitieceeeecnnnensananns
COoNglomerate .....ccvedieereceeeceneoasocnoenosess
Grey, medium to coarse-grained feldspathic
SaNdStonNe ......cievecrrcceccccccncccanesas
CONglomerate ....ceeeeeeeeceeecseessooocococosesns
Medium to coarse grained arkose;thin-bedded ..... 1
Light-grey -silty shale; faint green tint;
‘ thin-laminated ........ccveeeeneneennnnnnss
Grey conglomerate; minor grey arkose and
feldspathic sandstone ........cceeeeeeveeses 86
Grey shaly siltstone; and very fine to fine-
grained feldspathic sandstone; thin
Iaminated.......cieeieeeeivcrececencsoncnes 2
Coarse-grained grey arko0Se ......c.oceeeccececsoes 12
Concealed interval .......ccceececiccoccconsoccnsess 27
Light-grey feldspathic sandstone; minor light
brown; fine to medium-grained; some is
CAlCATEOUS .eveervrocereoeeconcnocassnnness 58
Concealed interval ......cceceeeeeeeeecscsensnses 28
Light-grey fine to medium-grained feldspathic
sandstone; sericite and biotite; also
fine and coarse-grained buff feldspathic
‘8aNdStONe .......ecvevps0eesvccccccccccsenes 96
Light-grey and buff arkose and feldspathic
sandstone; fine to medium-grained;
subangular to subrounded grains; come
well-lineated by biotite, sericite, and
muscovite; calcareous and cleavage or
jointing in two directions - sheared;
few conglomeratic beds -with pebbles to
1"; minor grey, medium-grained quartz
sandstone .......cccce0ceccccrneacs P -3 1

o

~N )
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: Feet
As above, but mainly fine to very coarse--
grained buff arkose and feldspathic
sandstone; buff arkosic conglomerate in
rether indistinct beds to 3°7 thick;
minor coarse-grained grey arkose .......... 99
Covered interval ............o0evveummnonn " 78

Medium to coarse-grained buff arkose and

feldspathic sandstone; thin-bedded (1/2")

to thick-bedded (6%); conglomeratic

locally ...ttt 10
Covered interval-.........v0evvuvennnnnonnn 22 78
Medium to coarse-grained buff arkose, few

pebbles to 1/2" . ..., .. ... .. iiitrennnnnnnn. 37
Covered interval teccccescereeccersrsacsssconoses 22
Coarse-grained buff arkose ............o..oocmoo.. 9
Covered interval ......oceveivenrnesneenrnnnnnnnn 9
Medium to coarse-grained buff arkose, both fresh

pink, and altered white feldspar .......... 22
Covered interval t.....ceeceeoeoenoocoonnsmmnnnon 3
Medium to coarse-grained buff arkose;

thin-laminated to thin-bedded; few

pebbles to 1"; few greenish-grey shale

to 1/10™ aCroSsS ......civeeecocces

Coveraed interval “....ueueeeeeeeennneneoeennnnenn.
Medium to coarse-grained buff arkose, few

pPebbles to 1/2M .. ...ttt nanns
Covered interval .........ceeeeeeoeeceecennnnnnns
Fine to medium-grained buff arkose and

feldspathic sandstone; well lineated

biotite and sericite appears sheared but

probably just the lineation ............... 26
Covered interval -.....ccvveeeereeneeivennonenenes 9
Medium to coarse-grained buff arkose; biotite

imparts faint lineation; few pebbles to

5/8" - some of greenish-grey,shale......... L
Covered Interval ........ce.veeeeennnccenencennes

NN N

Massive buff to greenish grey feldspathic and
micaceous sandstones with irregular lenses of conglomerate
and red sandstone outcrop in a belt east of Lake Ainslie
from Trout Brook northward to beyond Mount Pleasant Brook.

Bedding in these rocks is generally very poorly developed,
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and sorting is visibly poor. Structural complication

in this region preclude the measuring of sections in
detail even though more or less continuous outcrops of the
Skye River beds can be observed in the deeply incised
gorges of these stream systems.

North of Lake Ainslie, (more precisely, north
of D?herty Cove), strata of the Skye River member outcrop.
Here, as in the Mount Young anticline area, the contact
with pre-Skye River beds is not seen. The lithology is
typical, being comprised of massive feldspathic sandstones
with conglomerate lenses for the most part. Continuous but
structurally complex sections can be observed on streams
south and southwest of Kiltarity.

The following section of Skye River strata

was measured on the Southeast Mabou River. (see figure 7)

Southeast Mabou River (Section No 6 figure 3)

CRAIGNISH FORMATION SKYE RIVER MEMBER

: Feet
Arkose ....... greenish grey minor interbeds of red

and green mottled siltstone .............. 30
Siltstone .... grey green and red brown mottled;

poorly bedded .......co0vivveevevencncessol3s
Arkose .....,.. red brown to grey massive; poorly bedded.. 6
Mudstone ....,. red brown; poorly bedded ............e.... 5
Sandstone .... greenish grey; very fine grained; well

bedded ........ ...t tirennnecendrnnnnseas 90
Conglomerate ., coarse cobblés; well rounded of quartz;

pink granite; matrix buff arkose .........110
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Feet

Sandgtone .... greenish greéy; coarse grained! ,
feldspathic; micaceous ....... .
Sandstone .... grey to greenlsh grey; very fine grainedj A
CI‘OSS bedded poo.onooo‘.o.oo.oo00.!....0.0 35
Sandstone .... buff; medium grained; massive conglomerate
1enses' large scale e¢ross bedding ........130
Sandstone .... red brown - reddish grey: medium grained
massive 4° beddlns crescenes ..............158
Arkose ....... greenish grey! medium grained ..... ceeeees 53
Sandstone .... red brown} fine grained ........cvee0ee... 24
Siltstone .... brick red; poorly bedded ........00000s0.4 20
Arkose ....... red brown; fine grained ........e00000000. b
Siltstorie .... brick red, mottled green; goorly bedded... 10
Sandstone .... red brown: fine grained; thinly bedded: ,
mloaceous; thinly bedded.................. 10
Sandstone .... reddish grey; medium grained; very '
feldspathicy 5" bedding .......c00i66i0646s 15
Siltstone .... brick reds poorly bedded; crumbly ........ 18
Siltstone .... grey; very fine grained ceceibossecacianas 18
Arkose ....... reddish grey; medium grained ........... 2L
Sandstone ,... greenish grey; fine grainedj feldepathic' )
flaggy; 1" bedding ... ..................11h
Sandstone .... greenish grey; medium gra1ned~ 1ent1cular;
very micaceous (30 percent c.....eececse .. 21
Sandstone .... greenish grey; massively bedded 20"; .
feldspathic ooouooodooo.‘coooooooaoooooo00230
Mudstone ..... grey; poorly bedded ceseeiceitsesisecciess RL
Sandstone .... grey greenjy medium grained; weathered
wells crossbedded~ feldspathlc' limonite
Stalned ® © 0 6 060 0 0 00 000 0000060 00 0000 0 ée s e st 69
Sandstone .... brownish grey; medium gralned lenses of
'ConglOﬂ‘eI‘ate o-o.oo’c.ooooo. o 0o 0 ,ooooooo.ll5
Conglomerate . pebble conglomerate of quartz; plnk ‘
granlte @ 5 0 000 0 06 0606060 00 0000600006000 b0 booscoeo 10
Siltstone .... greenish grey and minor grey mudstone .... 10
Sandstone .... grey; coarse grainedj poorly bedded}
feldspathic .....viieeeivevecenceccecseense 5
Mudstone ..... greenish grey} crumbly; poorly bedded .... 6
Sandstone .... greenish grey; coarse grained lenses of
conglomeratej very feldspathi¢ ......s.... 20
Sandstone .... greenish greyj§ medium grained; very
feldspathic @ o 0 0000000660460 00006dbdeode6o0eosvocve l"O
Sandstone ,... grey very fine grained; well bedded;
feldspathlc .;.....-..--0.-- ¢ o0 0 666 6900 00 20
Sandstone .... greenish greyj medium grained‘ '
feldspathics massive ........ cecvesesceses WO
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Feet

Sandstone .... greenish grey; very fine grained; well
bedded ..'.O...O..0........C..........O... 40
Siltstone .... grey; well bedded; thinly bedded to
fissile crossbedded ..........0c00000vv0ees O

Gentle anticlinal fol here

Sandstone .... greenish grey; coarse grained; very '

feldspathic; poorly bedded; micaceous .... 25
Sandstone .... grey;medium té coarse grained; slight

reddish tinge: scattered pebbies ceveecsee 10
Sandstone .... greenish grey; very feldspathic-arkose;

very poorly bedded ......cccevnnvceneececs 20
Sandstone .... red brown; fine to medium grained;

very feldspathic .......ccveeeruceecaneess 10
Sandstone .... grey; medium grained; minor pebble

zones; limonite stained ............000... 12
Conglomerate . grey; with minor red mottling;

lenticular; poorly bedded ........cc00000.. 10
Sandstone .... mottled maroon and grey green coarse’

grained; very feldspathic ........c.00..... 10
Conglomerate . grey gréen arkosic matrix; coarse -

grained; well rounded pebbles of quartz

and rhyolite; angular fragments of

Pink orthoclase .....i..eeeeveeecescoeeees 70
Sandstone .... mottled red and green; very feldspathic :

coarse grained; lenticular ..........c0.... 35
Concealed ...iviieerieneeiveerenoeesscooeoonsenennnsnens. 30
Sandstone .... grey green; coarse grained lenses of

reddish grey sandstone and lenticular

conglomerate; all very poorly bedded;

AYKOSIC vivvvviveneecoeececonsesonnsnneesns 90
Sandstone ,... to arkose; mottled red and grey; very

feldspathic; very poorly bedded;

coarse grained; numerous zones of

scattered pebbles of grey quartz and

Yhyolite ....ivieeeeeeeeereonssennencennes 90
Concealed .... very generalized ........cocvvevvmumn.....600
Breccia ...... angular fragments of quartz in a coarse

grained greenish grey arkosic matrix ..... 26
Concealed .... approximately s e e e s e ccessensccscnconsssessll?
Conglomerate . red brown;pebbles of quartz and pink

feldspar in a red silty matrix poorly

consolidated ......cce00veerinnrevnccecees 12

Concealed to basement - very approximate ........c0000... 60

Thickness of Skye River Member ..........2927
Basement contact not exposed.
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McLEOD MEMBER OF CRAIGNISH FORMATION

N Overlying the Skye River member of the
Craignish formation, is a sequence of predominantly red
clastic rocks termed the McLeod member by Murray (1960).
The red beds of the McLeod can be observed in many portions
of the basin, but do not appear to be as widespread as the
underlying Skye River sequence, and it appears that the

McLeod may represent a facies of the Craignish developed

only in part of the Horton depositional basin. Interfingering

of the Skye River and McLeod lithologies in portions of the
Lake Ainslie area (Matheson Glen, Mount Pleasant Brook,
Southeast Mabou River, etc.) seems to substantiate this
view, as does the fact that the Mcleod member varies in
thickness. The McLeod member is thought to have.accumulated
in an alluvial plain environments. Bedding is quite poor
and interstratified conglomerate zones are noticeably
lenticular. Crossbedding is more clearly observed than in
beds of the underlying Skye R;ver, but sorting remains poor,
and the micaceous content is quite high. Cementing material
is most commonly calcareous. The following section of
McLeod strata was measured on Campbellts Mountain Brook south

of Skye Glen East.

-
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Campbell Mountain Brook (Section No 7 figure 3)

Craignish Formation - McLeod Member Feet
concealod .......... l....'......;... ..... ® & & o o @ 30

Red brown; fine gralned sandstone; bedding
planes 1 foot apart; rlpple marks ...360
Concealed ........... tecesccsesesssccassssecsseses 90
Grey brown; extremely calcareous; fine grained
sandstone; thickly bedded and
crossbedded cececessesane R I~ ¢
Concealed ......coeeeececeeeeecoonncocononnasees 15
Red brown siltstone ........cceeeeeveveecconeseees 35
Concealed ......coeeivevercececncncocosconeacaces 15
Red brown siltstone; calcareous cement; faint o
green mottling B Y )

Concealed ..... cesecccssss et eensoeeenns cececee.1b5
Massive red brown 311tstone calcareous cement .. 10
Concealed ......... ctecescetescessasessssssssasece D5
Massive red brown siltstone; quite calcareous .. 10
Concealed ......cc0c... ceecccseccecsccetoasceseolO0
Red brown fine gralned sandstone to siltstone;
calcareous cement .......... ceecsss 5

Concealed to underlying Skye River member ......375
1390

On the Southeast Mabou River, 723 feet of
McLeod strata were measured (see figure 7) and the sequence

is as follows.

Southeast Mabou River (Section No 6 figure 3)

Craignish Formation - McLeod Member Feet

Very massive greenish grey and red brown
feldspathic; fine-medium grained ..... 30
Massive red brown fine grained sandstone;
siltstone .......oveeeivennnnnn I & ¥
Red brown poorly bedded crumbly siltstone ....... 26
Concealed ....... Ceccacrasanresmencs Y %
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Feet
Red brown crumbly siltstone;poorly bedded ...... 15
More massively bedded red brown siltstone ...... 13
Red brown crumbly siltstone ...........coeveeu... 77
Well bedded massive red brown siltstone ........ 35
Red brown crumbly poorly bedded siltstones;
with minor interbeds of red brown
more weéll bedded dense siltstone ....169
Red brown massive; medium grained feldspathic
SANASTONE . ..iveeeeeionceoncocnnenss . 7
Red brown to red; poorly bedded;crumbly
siltstone ......000... ceeecrsesccsc e
Red siltstone with limestone nodules ........... 1
Red brown siltstone ' ........ ceesscscesssocs0ece e
Grey silty mudstone; fairly thinly bedded ..... . 26

Interbedded red and grey; poorly bedded
siltstone with limestone nodules .... 17

723

North of Lake Ainslie, in the valleys of Mount
Pleasant Sloy and Matheson Glen Brooks, red-brown, fine to
medium grained sandstone with numerous lenses of conglomerate
outcrops. The sections are structurally disturbed, but
approximately 1600 feet of McLeod strata are present. The
contact with the Skye River beds is concealed, but appears
to be structurally concordant. The upper contact with the
overlying Strathlorne.-iinslie formation is faulted. Due west
of this location, across the valley of the Southwest Margaree
River, approximately 1500 feet of red brown siltstones, sand;
stones and conglomerates belongling to the McLeod were
observed on the first creek south of Kiltarty. On the eastern
flank of the Mount Young Anticline, on Hays River Brook,

1200 feet of red brown feldspathic and micaceous sandstones
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with lenticular conglomerates belonging to the McLeod outcrop.

STRATHLORNE-AINSLIE FORMATION

The Strathlorne;Ainslie formation, the upper;
most formation of the Horton group, is, broadly speaking, a
fine,predominantly grey sequence showing much better developed
bedding characteristics than the underlying Craignish strata.
Partial reworking of previously deposited Horton sedimentary
rocks and continued deposition in the Lake Ainslie sedimentary
basin resulted in the accumulation of a distinct lithologic
unit. The base of the unit is placed at the first occurrence
of a persistent sequence of fine grey clastic rocks above
the red beds of the McLeod member of the Craignish formation.
The upper contact is placed at the base of a characteristic
laminated limestone 30 - 50 feet thick, the basal A1 Windsor
limestone.

The presence of a thick,grey,fine silt unit at
the base of the Strathlorne-Ainslie suggests that widespread
lacustrine conditions were prevalent at this time, Cross;
bedded, massive, lenticular buff and grey sandstones inter;
bedded with minor grey shale occur above the basal,predomin-
antly fine siltstone seduence in portions of the Ainslie
area. These thicker sandstone sequences are attributed, in
part, to deltaic build-ups. In parts of the Ainslie area

thin limestones separated by grey shales and fine siltstone
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beds, varying in thickness from one to fifteen feet, lie above
the massive sandstones. Some of these limestones contain
indistinct algal-like structures. The Strathlorne-Ainslie
formation clouses with a seduence of thin, grey, ripple marked,
crogsbedded siltstones to fine grained sandstones, interbedded
with red siltstones. The foregoing lithological description of
the Strathlorne-Ainslie is generalized, and does not occur
everywhere as described above. There follows below a more
precise description of the formation in which the two members

(1) Strathlorne and (2) Ainslie are discussed separately.

THE STRATHLORNE MEMBER

The basal member of the Strathlorne-Ainslie
formation is comprised of fissile grey shale; dense,.grey,
massive, poorly bedded mudstone; olive drab shales; thinly
bedded, dense, ripple marked siltstones; more thickly bedded,
fine grained, grey sandstones and minor thin, dense, blue;
grey limestones. This member appears to have accumulated in
an extensive 1acustrine;f1uviati1e enviromment in the central
portion of the Horton basin. Thicknesses of grey shale and
grey mudstone in which are found a few fish scales and spines,
coupled with the absence of other fauna, suggest that the lake
bottoms were poorly oxygenated. The thinly bedded ,ripple
marked siltstones carry abundant macerated ,drift plant fragments
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and are most commonly quite calcareous. The lower contact of
this member is well exposed on the Southeast Mabou River, and
is conformable with the underlying McLeod member of the Craignish
formation. The upper contact is faulted on the Southeast Mabou
River, and thus, the relationship between Strathlorne and Ainslie
strata is not known., However, to the south of the Lake Ainslie
area, the two members are conformable, and no evidence exists
in the Lake Ainslie area to suggest a different relationship.
North of the southern portion of the area, the two members
interfinger and it is impossible to differentiate them.

On the Southeast Mabou River, 1475 feet of
Strathlorne strata were measured, as opposed to 1050 feet on
the Southwest Mabou type section., The following section,
compiled from plane table and pace traverses on the Southeast

Mabou River illustrates the lithology of the Strathlorne member.

(SECTION NO. 6 FIGURE 3)
STRATHLORNE MEMBER OF THE AINSLIE-STRATHLORNE FORMATION
AS EXPOSED ON THE SOUTHEAST MABOU RIVER

Fault contact with overlying Ainslie member.

STRATHLORNE MEMBER

Fault Feet
Mudstone .... grey contorted maximum thickness ...........100
Mudstone .... grey; thin interbeds of dense grey

siltstone; ripple marked ......cce0000..100
Siltstone ,.. grey dense drift; plant fragments; .....ce000 2

Shale ..... . Erey fissile .....cievereonn O 1Y
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' Feet
Sandstone ... red brown; massive ...........c0iciiiiienene. b
Concealed ............"...........‘..C.O..D..........".. 22
Siltstone ... greenish grey; very fine grained;
ripple marked .....icccceccecvecsccscces 30
Siltstone ... red brown; fine grained; massive .....ecc0.., 30
Sandstone ... red brown, fine gra1ned° massive ..c.ecevceee 4
Siltstone ... grey; very fine grained- fissile .ccecececeees 45
Siltstone ... red brown; poorly bedded cecesesssssscssssss 15
Siltstone ... greenish grey; thinly bedded to fissile;
choppy crossbedded; plants ............. 6L
Fault zone and folded.
Sandstone ... grey; fine grained; flaggy; plant
fragments Y4
Mudstone .... dark grey to bluish grey ......ceecceceoccee 42
Sandstone ... red brown; very fine grained .......c00000.. 8
Mudstone .... grey; poorly bedded ......ccececcececcesececes 30
Sandstone ... red brown; very fine grained; micaceous .... 20
Siltstone ... grey; very fine grained: poorly bedded .....1l05
Siltstone ... red brown; fine gralned- choppy
crosssedding ® & & O ¢ 0 0 60 6 06 0O O OO oS O P E P e 0 oo ho
Mudstone .... greyj; massive; poorly bedded ......ceccse0.. 20
Siltstone ... greenish grey; medium grained; dense ....... 13
Mudstone .... bluish grey; soft; poorly bedded ...........130
Siltstone ... grey; very fine grained- thinly bedded
to flaggy ® & 6 © 6 0 00 06 & O 0O O OO O OO O OO O e P O g O s O e 6
Siltstone ... grey; very fine grained; fissile ........... 6
Sandstone ... greenish grey: massively bedded .....cc0000. 75
Mudstone .... grey: massive; poorly bedded .......cccoe0..160
Siltstone ... grey; fine grained* thinly bedded ....cc0000 5
Shale ....... Erey fis8811€ ....cceeeeeeceecscssessccenceacss 05
Sandstone ... grey; fine gralned° flaggy crossbedding .... 20
Siltstone ... grey to dark grey; very fine grained;
flssile ® 0 0 @ ¢ ¢ 0 O 5 8 O 8 O OO O OO s OO P OGN OO 08O s 0 20
Siltstone ... grey} very fine grained ......cccccoeveeeeee 55
Sandstone ... grey; fine grained; flaggy ....cceeeececooces 24
Sandstone ... greenish grey; fine grained; minor
interbeds of grey shale ....................140
Sandstone ... greenish grey; coarse grained;feldspathic
massive pyrite corrugatum .....cc0ccc000ccee
Sandstone ... grey; fine grained; thinly bedded .......... 24

Thickness of Strathlorne Member......eeoe.ol1477

Strata of the Strathlorne member outcrops north

of Skye Glen East, (see plate 1). However, on the flanks of
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the Mull River and Mount Young anticlines, and elsewhere in

the Lake Ainslie area, it is impossible to recognize the
Strathlorne as a distinct lithological unit as it inter-
fingers with the Ainslie type lithology and further, the
continuous sections required for subdivision are absent.
The following section, measured on the eastern flank of the

Mount Young anticline illustrates this.

(SECTION No. 5 figure 3)

UPPER HORTON SECTION, EAST FLANK OF MOUNT YOUNG
ANTICLINE AREA

Windsor Group: Feet

Dolomite, dolomitic limestone ......ecceeevcececee 2
Concealed interval ......ccvececcovvcccosccncacncs 7
Ribbon Limestone ® O 0 6 & O 0 5 0 O 0 O O O 90 OO OO OO e O T a0 0B o 29
Concealed interval ......ceeceeceeccccccccccasocsse 8

Horton Grou

trathlorne-Ainslie Formgtion:

Concealed interval ......cccococevevoccccanssosccs T
Few boulders to one foot of light grey,slightly

calcareous, very fine grailined sandstone.... 1
Concealed interval .......ccccevevceeccacescsccces D
Light grey to greenish grey siltstone; minor

buff, brown, and reddish grey; minor

very fine grained sandstone and silty

shale; some is calcareous; thin bedded ?... 27
Concealed interval ® © 0 6 00 0 60O SO 00O G OO OGS OSSO OOO O CE 5
Light-grey, very fine grained calcareous

sandstone, thin bedded (2 inches Maximum),

local disseminated pyrite ....cceieeecccocces
Concealed interval ® 0 0 6 0 0 0 5600 060 060 06 00 ¢ 000 ¢ 00 0 0o oo 1
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Reddish-brown shale, thin-laminated to
massive, occasional green streak ..........
Concealed interval ..... ceceteccorerrrsesessacsens
Debris ?, light greenish-grey calcareous
Siltstone ........:.00.0..'0.!...I...';O..l
Concealed Interval .....c.ceeeeeeceococccecocinses
Light-green Shale a.oocccooooooocoooooc;aocoooo.oo
Red S'hale .0..........0...0.....0.'.........‘.;...
Light-green shale ........ceeveveecoceccccecconoe-
Red Shale ® 8 8000000000000 0900006000000 00O IODPCEOORIPEOGEEOCLE
Light-green, thin-laminated to thin-bedded
%3 inches maximum) shale and siltstone;
- some SIightly calcareous e e o0 eeo0o0eesv0o0s
Thin-laminated red shale and siltstone, some"
- green SpOtS oo'o-ooooooo-ooooaoo.o.o.oococooo 1%
Thin-laminated light-green shale; thin-bedded
light greenish-grey shale and siltstone,
8lightly calcareous ......cccceecveccoceees
Red shale ."........;.........l..l...‘.....'..l..
Light-green siltstone; light greenish-grey -
calcareous Shale ....oeceeeceeocececccncnns
Red shale and Silty Shale ......eceecceccoscoeeas
Light-green shale and Silty Shale .e..eeooceeeoas
Dark-red shale, badly sheared, thin-laminated -
to-thin bedded ? (1 inch maximum) .........
Fault ? - rocks badly sheared for 1 foot on
~either side
Light-green shale, silty shale and siltstone
--thin laminated to thin<«bedded .......c..... L
Light-grey to light greenish-grey siltstone
and very fine grained sandstone, minor
light blue-green, some feldspathic, some
slightly calcareous, pitted at base -
brown pits to 1/10 inch .....c.ceeeeevecoes 12
Reddish-brown silty shale siltstone and very
fine grained silty sandstone, very slightly
CalCAareoUS .....cveeevecccnrcccoconsssoceee 11
Covered interval ........ceecevvevoesocccsccceeces O
Covered interval ......ceeeeeveeccocccscaseencess 10
Thin-laminated drab olive-green to grey shale,
very slightly €alcareous ......ccceeoeevces 2
Covered interval .......cieeeecececcoscoconcccecess 22
Interbedded- grey to greenish and brownish grey
shale, silty shale, and siltstone; some
very fine grained sandstone -with ripple
marks locally; faintly thin-laminated and
crossbedded locally, very slightly -
calcareous 10oCallY ....cceesecorecrcccocees 32

VRSN ON =

N
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Feet

Covered interval .OO.....O..;......—-.....O.....O.. 69
Tan coloured shaly siltstone; thin-bedded to :
1f°°t thick .0“‘.............00...0;'0.;... 5
Drab olive-green thin-laminated shale ........... 10
Covered interval ......ccceeeeececeeevoncsoseacoss 1lh
Light-grey silty shale, beds to 8 inches
tick .Q............O'........;..0....0..'. 6

Covered interval ® & 0 &6 0 9 000 0O 0O O s O OO 00O P OO C O OGS OO 75
Drab olive-green to slightly greenish brown

thin-laminated shale (outcrop is 90 feet

SW of stream), 2 large blocks of lime-

stone conglomerate in stream bed .....cc000. 2
Covered interval ........cocceceeeveccococcnceecas 51
Debris of greenish grey shale and light grey

Siltstone .‘...‘;..0..00‘.0O..OO.....“..... 1
Covered interval ......cceccececcoccsecoccscaceecss 19
‘Blocks of very fine to fine-grained; buff to

light brown sandstone, few calcareous

conglomerate blocks with pebbles to

L inches ....c.ceceevceccacscecoececscscnces 7
Covered interval .....ccceeevceccocvecccncocncocs 32
Very fine-grained light grey to tan sandstone,

minor siltstone, some very slightly

CAlCAT'@OUS +.vvveccsccsscsvssocnssccacnsscense 2
Covered interval .......cceececeeesscccacosocacss 11
Very fine-grained light grey to tan sandstone, '

minor siltstone, some very slightly

CalCaAreoUS ....cccecevvsrenscccscccacsscansss R
Covered interval .......ccceceeeccocscvocscoacsss 81
Covered interval with blocks of very fine to

fine-grained light grey sandstone, some

CalCareous .....ccccevevccscscscococsccsccee 15
Covered interval ........ccececvececocccccaccsces O
Olive-green and minor light grey shale, silty '

shale, minor light grey calcareous shaly

siltstone, thin-laminated to thin-bedded

tol inch ....veceeieeeecencecenenns ceesssee 9
Covered interval ......v.ccececvcecceccecccennees 16
Drab olive-green, greenish grey and dark grey

shale; some is silty, slaty-cleavage,

thin-laminated, rarely thin-bedded .........
Covered interval .......cceeeeseccececaccccoccococs 2
Debris of light buff to light greenish brown

very fine grained sandstone .......ecocceooee
Covered interval ......cceceececcecoesoecsocecsce 3

OH Ui\
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Feet

Light grey to light greenish grey very fine-

grained sandstone, very slightly

calcareous, very-badly sheared and broken

up, clay seam (N4O inches - 77SW) is

possibly along a fault “? .....ccoeveeccccane 7
Greenish grey to drad olive-green shale and

shaly siltstone; -thin-laminated to thin

bedded, small en-echolon folds at one

place zplunge low to SE and NW) .....500.c0. 43
Light grey to light reddish grey very fine-

grained sandstone ......c.eecececoevccoccens 2
Covered interval R EEEEEEES 00 e0 0000000000000 18
Greenish grey thin-bedded shaly siltstone ....... 2
Fork in stream
Covered interval ....... cececseccsrscsscesanscece 3
Light grey to light greenish grey silty shale

and siltstone; some calcareous; siltstone

is thin-laminated to thin-bedded ........... &
Covered interval ......c.ccecccveveeeeeescessesase 11
Greenish grey and dark green to--dark grey

shale and silty shale thin-laminated to

occasionally thin-bedded ........ccccvecvees 58
covered interval ¢ & 0 0 6 @ OO OO OGO OO OO OO O PO O S QOO O e et

Thicknels of section o 1112

Contact with Craignish formation

THE AINSLIE MEMBER

. An overall increase in grain size, resulting in

a hiéher proportion of sandstdne;siltstone conéent in the
sedimentary sequence, as compared to shale-mudstone content, is
noticeable as one approaches the upper portion of the Strath;
lorne-Ainslie formation. This coarser clastic facies overlying
the finer basal sequence is here referred to as the Ainslie
member. Thick, massive, well crossbedded, somewhat lenticular

sandstones, interbedded with red siltstones, minor grey shales
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and thin limestones constitute the predominant lithology of
this member. The lower contasct with the underlying
Strathlorne member can be observed on the Southeast Mabou
River section, (see figure 7), but unfortunately, it is
faulted. The lower contact is gradational and somewhat
arbitrary, but as can be seen in the following table, a

pronounced increaseé in red brown siltstones is observed.

COMPARISON TABLE SHOWING GROSS LITHOLOGICAL VARIATIONS
BETWEEN THE STRATHLORNE AND AINSLIE MEMBERS,
AS OBSERVED ON THE SOUTHEAST MABOU RIVER

STRATHLORNE AINSLIE
percent percent
Sandstone 22 28
Siltstone 33 72
Shale - mudstone L5 0
100 100
Siltstone - grey 28 1 (of total
section)
Siltstone - .red 5 71 (of total
section)

Further, grey shales and mudstones appear to be absent in
the Ainslie member, while in the underlying Strathlorne,

they constitute 45 percent of the total lithology. It is
evident that conditions conducive to grey shale : mudstone

accumulation were not present, and a more oxidizing
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environment existed in the upper portion of the Horton
sequence. The following section presents the Ainslie
member as measured on the Southeast Mabou River, where
it attains a thickness of 1150 feet. Faulting in this
portion of the section,(see figure 7), renders this
somewhat tentative. The upper contact of the Ainslie
member is a disconformity with the basal Windsor Aq

limestone.

(Section No 6 figure 3)

SECTION OF HORTON STRATA AS EXPOSED ON
THE SOUTHEAST MABOU (See figure 7)
Basal Windsor A laminated limestone
Horton Group
Strathlorne-Ainslie Formation
Ainglie Member
Feet

Siltstone .... red brown; poorly bedded; crumbly ....... 81
Sandstone .... greenish grey; dense; very fine ;
grained .......cc00000000 cecescescen ceees 1
Siltstone .... red brown; crumbly; poorly bedded ....... 6
Sandstone .... greenish grey; dense; fine grained
crossbedded .............. ceasrssens cesese 2
Siltstone .... red brown; crumbly ........iveeeeenrnne...13
Sandstone .... greenish grey: fine grained; flaggy
bedding to l/é";bedding rippled ........ . 6
Siltstone .... red brown; crumbly; poorly bedded: '
slumped .......c.00cecriecciorcanacsesnss 15
Sandstone .... greenish grey; fine grained; flagey ..... 20
Siltstone .... red brown; crumbly ..........coe0munveue... 20
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Feet
Sandstone .... greenish grey; fine grained; choppy"
crossbedding .......cvieivininnntecnnneeeas 3
Siltstone .... red brown; crumbly ..........cc000veveooe. 1L
Sandstone .... greenish grey; fine grained; choppy ‘
crOSSbedding .OCC..’.............."...’..O 3
Siltstone .... red brown; crumbly ........ D 1
Sandstone .... grey; fine grained .......c..ciiivnn00ene. 7
Concealed .........ivevvuureunn tetesesese cteececscasssnsess 30
‘Sandstone .... grey; fine grained ...... L A
Concealed .......... S et e crciceeceetstseesscenscncccenness 18
Siltstone .... red brown; CrUMblY v .veeerreeeronnneeosnss 20
Sandstone .... grey; fine grained; flaggy .......e0000... 9
Concealed ..... S e et et es st eeceeetnocsccensoossnneess 90
Sandstone .... grey; fine grained; massive to flagegy
Ccrossbedding .....icieiiieennetnnnconses. 30
Siltstone .... red brown; crumbly; poorly bedded ........ 24
Sandstone .... grey: fineé grained .....veveeeecncnccncees b
Siltstone .... red brown; crumbly; poorly bedded ........ 24
Sandstone .... grey:; fine grained; flaggy bedding ....... 20
Fault zone ... Basal Windsor Limestone; down faulted
Concealed .....ovveiveuennneneneeineeensnnnnnnnnnn, cree..180
Sandstone .... grey; fine grained; well bedded .......... 25
Siltstone .... red brown; crumbly; poorly bedded ........ 5
Sandstone .... grey; fine grained; thin lenses of-
‘ interformational conglomerate ............ 12
Siltstone .,.. red brown; massive and poorly bedded ..... 30
Siltstone .... greenish grey; well bedded P
Siltstone .... red brown; Crumbly ......vcvveceececenesssl00
Sandstone ... grey; fine-grained ....... tesecenceccseccss 10
Siltstone .... red-brown; fissile ............ seseccccece 5
Sandstone .... grey; buff weathering; fine-grained
well bedded ...... ceeresieteecesanans ceoeo 18
Siltstone .... red-brown .............. .. tecrenene ceeeses 10
Sandstone ..,. grey; fine-grained; massive;
feldspathic ................ ceccncenn ceses 12
Siltstone .... red-brown; poorly be ded; crumbly ........ 45
Sandstone .... greenish grey; fine-grained .............. 12
Siltstone .... red-brown; brick red ..........o00nnnon.. 50
Sandstone .... red-brown and grey-green; fine-grained;
crossbedded ...... e e ccsescsccnnssesccseeasssl00
Sandstone .... red-brown; massive; fine-grained ......... 15
Siltstone .... red-brown; poorly bedded Y X6 |
Sandstone .... buff; medium-grained; massive ,........... 11

Fault

Zone

Thickness of Ainslie member 1150
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Continuous sections of the Ainslie member outcrop
on the flanks of the McIsaac Point and Claverhouse anticlines
on the western side of Lake Ainslie, (see plate 1 for
location, ) | |

A plane table survey was conducted on the
McIsaac Point section, and the following measurements were

obtained.

McIsaac Point (Section No.8 figure 3)
WEST SIDE LAKE AINSLIE, CAPE BRETON ISLAND, N.,S.

Basal Windsor limestone (not exposed on eastern flank of
nslie Mcisaac Point anticline).

AINSLIE MEMBER
Feet

Concealed approximately GescecteecertsssssscosscnnacensessslB0
Sandstone .... red-brown, fine-grained ceveccscsescessses 10
Concealed .......l.......0................0........0..... 21
Limestone .... dense purplish grey algal cecreceecsccscnse
concealed ......Q...............Il.......‘.".. ...... ® & 00 78
Siltstone .... red; crumbly and shaly .....cvieeinvennnee 2
Sandstone .... massive buff: fine medium-grained:

lime concretions and limonite staining cee 21
Concealed .I..0.....'...............l...'........0....... 15
Sandstone .... massive; fine-grained buff; limonite

stained, and plant fragments A {0
Shale ........ red-brown; Crumbly ....iieieiiinnnnoonee.. 18
Mudstone ..... grey R R T R |
Sandstone .... chocolate brown, dense, well bedded,

fine-grained ooo-oocooouoooooooo.oo.cocooo 17
Mudstone ..... grey ...... e ceo s es a0 ssesennens cecscsccces L
Siltstone .... grey-green and red-brown L <
Shale ® ® 0 0 6 0 00 grey .......0....0.........0.....C'....... 22
Siltstone .... soft grey; poorly bedded ................. 3
Concealed R R T
Sandstone .... grey to grey-buff; medium to fine-

grained; massive; well crossbedded;

porous ........... ® ¢ 0060060000 000000 ¢ o 0o 0 06 0 0 0 27
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Feet

Concealed .... probably grey shale ....eccevcceccecececocessllO
Sandstone o e 0 0 buff;fine-grained ® & 00606 00606 0 0606 0600600 00 0060800 32
Concealed .... probably grey mudStone ....c..cecececeeecoee 12
Shale ...ccc.. EYCY teceieecsessascoosonsscsscsssaasscccnsase I3
Sandstone .... massive;buff .....cccececceccccns cessccces
Siltstone .... grey; very CalCar@oOuUS ...cccceecscccoscsces D
Shale cevieeee BTV teeeersococccossssccosssosscscansesses 1h
Sandstone .... massive; buff .......ccccevceccccccccccces L
Mudstone ..... grey; silty s
Sandstone .... massive; buff; fine to medium grained;

porous in places; lime concretions;

poorly bedded; limonite concretions -

Ainslie sSandstone .......ceceecceecesaccss 96

{Starting point of survey)

Total thickness exposed ....ccceeeeceseeseesIl0

The foilowing section was measured on the western

flank of the Claverhouse anticline.

(Horton Section No. 9 figure 3)

West Flank of Claverhouse Anticline, Lake Ainslie District,
Cape Breton Island, Nova Scotia

(Compiled from plane table survey commencing at Basal Windsor
limestone and working down section.)

Feet
Windsor Group Basal Laminated Limestone. Limestone
Breccia, gradational contact with normal basal
Windsor limestone. Large angular fragments of
felsite and QUArtzZ ....c.cceececececcescccssscscccsse 20

Horton Group

Strathlorne-Ainslie Formation
Ainslie Member

Well bedded greenish grey; fine grained; slightly X
calcareous sandstone; faintly ripple marked ........ 12
Grey black; deeply weathered; crumbly to fissile
shale, patchy limonite staining ........cecccece00e0. 18
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Feet

Red brown shale ®0 s et et et ettt ccest 00 s0soscc0ces00c0ccccnse 2
Grey limy siltstone T |
Red brown fissile shale ceececscescccstsecseacecenssannnses 3
Dense grey green siltstone; well ripple marked .......... 5
Very calcareous; dense; red brown; well bedded

S1ltatone ...ttt ittt ettt 5
Red brown sandstone; deeply weathered in part; silty .... 18
Concealed S e et e e e s e e e s st et ececc st s e s acesscaccen0ecesee
Grey black fissile shale A ¢
Concealed I T T o |
Grey shale ......ciieiinennenenennnnnnnnnnmnoonioztzem""" 58
Concealed R R T T A |
Fine grained; grey siltstone; massive; faintly

CAlCArEOUS ...uviireernoeoceeroeoooscacoonnonnnnenaes 8
Concealed Sececerecctceseststsancccscserrssccscnscsssceseses 50
Limestone; dense black calcite veinlets ................. 3
concealed ..c.c-ooooooooo-ooooo-oooooooo.ooioooo-oooooooo 30
Grey siltstone; massive; faintly calcareous cececsesccnses 4
Concealed ........0..0......................0..........0. 10
Well bedded; crossbedded; red brown; fine grained '

Sandstone ...........0................0.0....‘;0..... 5
Red brown Siltstone ........ciceeevnvneeecnnnnonononott 15
Grey; thinly bedded sandstone D X o
Concealed St e e e et e erecesesccecsoscsecscrsccnnsccsssasecees 20
Grey Shale ..0....0.0...0..0........0....0..0..00...‘..0. 3
Grey silty limestone Seveccererecsccsessscssessccseccencss 1
Concealed St eceescecseccresetctss0cssessssescccsccncncee 25
Dense grey black limestone breccia, containing

angular pebbles of limestone 1/4 - 2 inches

in length ...O.l...l’l...0.0..00..0............0.0.. 6

Total thickness exposed .........ec0veuv....L08

The upper contact of the Horton group is observed
at many separated localities in the Lake Ainslie area, and
is placed at the base of a persistant, thinly-laminated grey
limestone ’‘the A, Windsor limestone.-:<.'-"*}  The contact
appears in most localities to be disconformable and a

variety of Horton lithologies exists at the Horton - Windsor

|
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interface. On the Southeast Mabou River, 81 feet of red,
poorly bedded siltstones underlie the basal Windsor, while
on the flanks of the Claverhouse anticline, 12 feet of grey
siltstones underlie the basal Windsor, which here contains

a basal zone of limestone breccia containing angular pebbles
of felsite and quartz. The basal Windsor limestone is so
lithologically distinctive throughout the area, and indeed
throughout most of the Maritime Carboniferous basin , that
it is considered to represent a distinct widespread and
more or less contemporaneous event in the Carboniferous
depositional basin. The fact~that differing Horton
lithologies are present immediately below this marker should
not be surprising, when one considers the terrestrial

environment under which Horton deposition took place.

RESULTS OF SPORE ANALYSIS IN THE LAKE AINSLIE AREA

Three samples collected from the Strathlorne -
Ainslie formation on the Southeast Mabou River were
submitted for spore analysis, Only two of these, C67 and
C72, contained identifiable spores.

Sample C72, collected from the Strathlorne
member, the highest stratigraphically of the two (see figure

13), contain the following species;
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Pustulatisporites retiosus Playford
ValIatisgorItes va%latus Hacquebard
allatigporites verruoeosus Hacquebard
gﬁjnozonotrIIetes uncatus Hacg:ebard
dosporites mic

ndosporites micromanifestus cquebard
HeticngfisgorItes cf. cancellatus (Hacquebard)
Playford

aculeatus (Hacquebard) Potonie

Cristatisporites cf.

along with representatives of the following generas

Punctatisporites
StenozonotrIIetes
Convqutispora
errucasisporites
VeIosgoriteS

The presence of Pustulatisporites pretiosus
Playford and Vallatisporites indicate that the sample lies

within A zone of the Horton group.
Sample C67, located 280 feet above the base of

the Strathlorne member contained the following species:

Vallatisporites verrucosus Hacquebard
PerotriIites Eerinatus Hughes and Playford
Convolutispora rrasus Hacquebard
Punctatisporites cf. atus Hacquebard
Pﬁnctatfsporites cf, debilis Hacquebard

along with representatives of the following genera:

Punctatisporites
Perotrilites
Cristatisporites
ConvqutIsgora

ophotriletes

Endosporites

Ver asisporites
Grangis ora
EeIzonotrIIetes
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The presence of Vallatisporites Hacquebard
and lack of Pustulatisporites pretiosus Playford suggests
that this sample belongs to B zone. The sample was collected
280 feet above the base of the Strathlorne member. The top
of B zone on the Southwest Mabou River is 260 feet above
the base of the Strathlorne member,

A sample was collected by the Geological
Survey of Canada from the Southeast Mabou River 1860 feet
stratigraphically below the basal Strathlorne member
contact, within the Craignish formation. This sample
contained Nodatitriletes, a form characteristic of C zone.*

The relative stratigraphic position of the

samples described above is shown in figure 13.

* M.S. Barss - personal cammunication.
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CHAPTER 5

THE HORTON GROUP IN THE MARGAREE - CHETICAMP AREA
INTRODUCTION

The Margaree - Cheticamp area described in this
chapter lies north of latitude 46° 15% and south of
latitude 46° 40, It includes all the land west of long-
titude 61° 00'. The combined land area is triangular in
shape; the present seacoast forming the hypotenuse,
latitude 46° 15' the base, and longtitude 61° 00t the third
side; enclosing an area of approximately 190 square miles,
85 per cent of which is underlain by Carboniferous rocks.
The remaining 15 per cent is underlain by pre-Carboniferous,
crystalline and metamorphic rocks.

The area derives its name from the two largest
population centres, the villages of Margaree and Cheticamp.

During the 1959 field season, a study of
Carboniferous sedimentary rocks in the Margaree - Cheticamp
area was undertaken by the author while in the employ of
Imperial Oil Company Limited.

As in the Lake Ainslie area to the south, the
nature of underlying rocks is well reflected in gross
topographic features, this being essentially the result of

a secondcycle of erosion on an uplifted peneplain.
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Sedimentary rocks of the Horton group appear to be nearly

as resistant to erosion as the underlying crystalline rocks
there being no distinet topographic break between the two
rock units. The gently rolling lowlands are developed on
softer rocks of the Windsor and Canso groups, and areas
underlain by the former commonly develop a karst topography
in the form of numerous sink holes due to the presence of
limestone and gypsum. An example of advanced karst topography
can be observed near Cranton Creek Section, a bramh of the
Northeast Margaree River, where a north-south flowing creek
has formed large caves in Windsor gypsum. Large steep walled
sink holes have also been formed. Massive sandstones of the
Pennsylvanian Riversdale group underlie a broad upland
surface attaining an elevation of 1000 feet between the
Margaree River and the seacoast.

The entire area is blanketed with a thick cover
of glacial debris and, as a result, outcrops are restricted
to river and creek systems possessing sufficient gradient to
have become incised to bedrock. Exposures are also found
abundantly along the seacoast, on road and railway cuts,
and on the shores of some of the larger ponds. Cross
country traverses in areas underlain by Carboniferous rocks

are relatively unproductive; as in the lake Ainslie area.
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GENER.\L GEOLOGY

In the Margaree - Cheticamp area sedimentary
rocks of Mississippian and Pennsylvanian age unconformably
overlie a series of pre-Carboniferous igneous and metamorphic
rocks. Mississippian strata are divided into three major
groups; the Horton, Windsor, and Canso, while Pennsylvanian
sedimentary rocks are placed in the Riversdale group,

(see table 5).

Horton accumulation commenced in portions of the
area with a series of interbedded clastic and volcanic rocks
which grade upward into coarse conglomerates and arkoses.

As in the Lake Ainslie area to the south, the basal coarse
clastic rocks appear to have been deposited as fanglomerates
along the margins of positive crystalline masses. River
systems partially reworked these alluvial fans and resulted
in the deposition of a heterogenous sequence of conglomerates,
arkoses, and coarse sandstones. Probably, continued
reworking of these basal sediments and new material from
basement massifs, coupled with a reduction of topographic
relief and river profiles, led to the accumulation of finer
clastic rocks in the upper portion of the Horton depositional
sequence. Fine grey siltstones, grey shales, fine grey
sandstones and red siltstones accumulated under a

predominantly fluviatile enviromment.
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Transgression of seas into the basin mark the
beginning of Windsor deposition., The occurrence of many
limestones, most containing abundant marine fossils,
indicates a marine environment during portions of Windsor
deposition. These thin limestones facilitate correlation
throughout western Cape Breton Island. Accumulation of
gypsum and anhydrite indicates the existence of enclosed
evaporitic basins of the Windsor sea. These Windsor seas
are perhaps better described as long embayments which were
delineated by existing topographic features at the close
of terrestrial Horton deposition. It is evident from field
studies in this area, that erosion or non-deposition
occurred at various stages within the Windsor depositional
basin, resulting in many disconformities within the
sequence. The concept of broad and continuous strand
line fluctuations with the most complete (thickest;)

Windsor sequences being restricted to the central portion
of local sub-basins which remained tectonically negative.

Gradual regression of Windsor seas resulted in
the deposition of a sequence of grey silty calcareous shales
and thin algal limestones which give way gradually upward
to coarser grey and red clastic rocks. These sedimentary
rocks are referred to as the Canso group.

Fresh to brackish water terrestrial accumulation

existed for the most part throughout the Pennsylvanian, and
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massive sandstones interbedded with red and grey shales were
deposited., Coal sequmnces are observed in the Riversdale
group.

The table 6n the following page shows the
classification, thickness and relative age of sedimentary

rocks in the Margaree - Cheticamp area.



Table No, $
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SYSTEM GROUP FORMATION THICKNESS GENERAL LITHOLOGY
in feet
PERMO-PENN BROAD COVE 600 Red sandstones,
conglomerates
PENNSYL- RIVERSDALE PORT HOOD L500 | Massive grey
VANIAN sandstones, red and
grey shale, coal
CONFORMABLE ?
---------- CANSO MABOU 2500 Grey shale,thin
8000 algal 1lms, Grey
and red sandstones,
siltstones.
CONFORMABLE?

WINDSOR 1300 Thin marine lime-
stones,gypsum,
anhydrite,red
gypsiferous silts,
minor grey silt-
stones and sand-
stones

CONFORMABLE - DISCONFORMABLE
MISSISSIP- HORTON STRATH- 3900 Grey sandstones,
PIAN AINSLIE silts,shales,minor
red silts
CRAIGNISH 2900 Conglomerate,arkose
grey sandstone, red
silts,sandstones
FISSET- 900- Rhyolite - andesite
BROOK 1200 arkose - sandstone

NONCONFORMITY - ANGULAR UNCONFORMITY

PRE-

CARBONIFEROUS

CRYSTALLINE IGNEOUS-
METAMORPHIC ROCKS




1880 - 1882:

1926 - 1927:

1942:

1943:
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FORMER WORK

Geological investigation of the area was first
undertaken by H, Fletcher for the Geological
Survey of Canada. The results of this study are
shown on his serial map sheets of Nova Scotia
Rocks now recognized as belonging to the

Horton group were placed by Fletcher in the

Devonianand termed the "Devonian metamorphics".

Eastern Gulf 0il carried out geological
reconnaissance in the area and drilled five
holes in the vicinity of Margaree Harbour and

Belle Cote.

Structural examination of the Windsor group in
part of the area was made by D.,J. MacNeil for

the Lion Q011 Company.

W.A. Bell, Geological Survey of Canada, mapped
the coastline from Broad Cove northward to
Margaree Beach and made a study of the Chimney
Corner and St. Rose coal fields. Bell also
visited other portions of the area and remarked
on strata outcropping along the seacoast in

the vicinity of Friar's Point.
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1946 - 1947: Geological mapping of the entire Margaree -

1955:

Cheticamp area was undertaken by H.L. Cameron
for the Geological Survey of Canada. Cameron
mapped all rock units in the area, and
presented the data on Maps Nos. 48-11A and
48-11B, G.S.C., on a scale of 2 inches to

1l mile. A short preliminary report is

included with the map sheets. The distribution
of pre-Carboniferous, Horton, Windsor, Canso

and Riversdale strata was outlined.

B.C. Murray, as part of a study of the Horton
group in parts of Nova Scotia, measured in
detail the Galant River section and extended
his three-fold subdivision of the Horton group
into this area from the Southwest Mabou River
type section. Three formations were recognized;
the Craignish, Strathlorne, and Ainslie.
Correlation of the Galant River section with
the Southwest Mabou River was made on the basis
of gross lithological variations within the

Horton sequence.
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RECENT FIELD WORK

During the 1959 field season, studies of
Carboniferous rocks in the Margaree - Cheticamp area were
made by the author while in the employ of Imperial Oil
Company Limited. Subdivisions within the Horton, Windsor,
and Canso groups were made, corresponding in part to
subdivisions made to the south in the Lake Ainslie area.
During the field season, all streams, rivers, roadways and
the seacoast were traversed. All Horton sections were remapped,
some of them in detail. During the 1963 field season the
Galant River section, along with the Broad Cove Brook
section were retraversed and collected from., It was
difficult attempting to extend subdivisions made previously
within the Horton group in the Lake Ainslie area (1958), and
as a result,a simplified three-fold subdivision is now
suggested. The following table illustrates the evolution of

Horton group with regard to terminology in this area.



Table No. 6
MURRAY, 1955
GALLANT RIVER SECTION COTE, 1959 COTE, 1963
AINSLIE FORMATION
GLENCOE
MEMBER
McISAAC POINT STRATHLORNE~
MEMBER AINSLIE
UPPER FORMATION
HORTON
STRATHLORNE
FORMATION
MIDDLE McLEOD
HORTON =z| M2BER
CRAIGNISH a8
FORMATION § g
LOWER é SKYE RIVER
HORTON 2 MEMBER
PRE-HORTON PRE~HORTON FISSET BROOK
VOLCANICS AND VOLCANICS AND FORMATION
CLASTICS CLASYICS
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AREAL DISTRIBUTION OF THE HORTON GROUP
IN THE MARGAREE - CHETICAMP AREA

Approximately 25 percent or 50 square miles of
the area is underlain by strata of the Horton group. Because
of greater resistance to erosion, areas underlain by the
Horton form ridges above the lowland areas of outcropping
Windsor and Canso sedimentary rocks. Two anticlinoria
underlain by Horton sedimentary rocks trend northward from
the Lake Ainslie area in the south, and extend into the
southern portion of the Margaree - Cheticamp area. These
anticlinal structures are flanked by the overlying Windsor
and Canso sequences. The valley of the Southwest Margaree
River separates the two Horton outcrop areas. The eastern
anticline trends northward along a relatively narrow ridge
and adjoins a Horton outcrop belt which dips monoclinallyv
off a basement igneous mass that is the southern portion
of the Cape Breton Highlands. This latter belt trends
northward from Margaree Forks to the northern portion of
the area and it is along this belt, in the beds of incised
streams and rivers that the most continuous and structurally
undisturbed sections in the area of Horton strata are

observed.
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UPPER AND LOWER CONTACTS OF THE HORTON GROUP

The lower contact of the Horton group is placed
at the base of the Fisset Brook formation. On Fisset Brook,
the type section for this formation, MacKasey (1963, p.21)
reports that thickley bedded conglomerates nonconformably
overlie crystalline basement rocks, Devonian in age. The
basement rocks are pink, coarse grained, biotite granite,
locally porphyritic. The contact between the basement rocks
and the Horton group can also be observed about one mile
north of Pembroke Lake, (MacKasey, 1963, p.23). Towards the
base of the Horton sequence onGallant River faulted beds,
lithologically similar to the Fisset Brook sequence, were
observed but due to structural complications, the nature
of the contact with the granites is obscure. However,
enough evidence exists to place the base of the Horton
group at the nonconformable surface which separates volcanics
and clastics from underlying igneous rocks with some
confidence.

The upper contact of the Horton group is placed
at the base of a readily observed thinly laminated limestone
(the basal Windsor Al). On the Gallant River, this limestone
overlies conformably red siltstones of the Horton group

(see photograph 13).
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North of the Gallant River, well crossbedded, very
fine grained,grey sandstones of the Horton group are overlain
conformably by the Windsor A, limestone. Conformable contacts
were also observed on Broad Cove and Dunvegan Brooks. At
the latter locality, the contact is both conformable and
gradational. The uppermost Horton sandstone, flaggy, fine
grained and grey, becomes progressively more calcareous
until the unit is a sandy limestone and eventually a pure
laminated grey limestone, lithologically identical to the
other A Windsor types.

With upper and lower contacts thus defined,

i.e., lower contact nonconformity with underlying
crystalline rocks and upper contact, conformable with the
lithologically distinctive Ay Windsor limestone, Horton
strata occupy a distinct stratigraphic and easily determined

position in the Carboniferous sequence.

THE FISSET BROOK FORMATION

The oldest Horton strata in the area are
assigned to the Figset Brook formation which derive it's
name from the type locality of this sequence as exposed on
Fisset Brook. (See figure 8). The type section is described
by MacKasey, (1963, pp. 17 - 6L).

The Fisset Brook beds are confined to the
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northernmost belt of Horton outcrops, i.e., from Margaree
Village north to the northern boundary of the area,

(unit 2A on Plate 1). They occupy a narrow linear belt
approximately half a mile in width which i1s marginal to
Devonian and Precambrian igneous and metamorphic rocks.
North of Gallant River, for a distance of approximately

six miles, no outcrops of the Fisset Brook have been observed
at the Horton - pre-Horton contact and thus, are not shown
on plate 1 . From here, northward to the northern boundary
of the area, MacKasey (1963) has described Fisset Brook
sequences on Factory Brook, Squirrel Mountain Brook, and
Fisset Brook (see figure 8).

The contact between the basal Fisset Brook beds
and the underlying Devonian granites is a nonconformity.
Conglomerates, with included pebbles of granite, bluish-
green meta-sedimentary rocks and vein quartz (MacKasey, p.29),
interbedded with red and grey siltstones and blue-green
andesite overlie nonconformably pink biotitic granites
except on Factory Brook, where MacKasey reports that basal
Fisset Brook Beds rest with angular unconformity on grey
shists of the Precambrian George River group. MacKasey
(1963, p. 61) states that strata of the Horton group
disconformably or conformably overlie the Fisset Brook

sequence, It is evident that the upper contact of the
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Fisset Brook was placed at the last occurrence of lava beds.
As the Fisset Brook formation is included in the Horton
group, in this thesis, it would be correct to say the
sedimentary rocks of the Craignish formation conformably
or disconformably overlie the Fisset Brook sequence in
this area.

H.L., Cameron, (1946 - 47), considered the
intercalated volcanic and clastic. rock sequence ( now
recognized as Fisset Brook) to be pre-Horton in age, possibly
Cambrian or earlier (Cameron, 1948, p.5).

Spores collected from sedimentary rocks within
the Fisset Brook include the following types (MacKasey, 1963,
p. 63):

Leiotriletes _sp.
Calamospora  sp.

nctatisporites A spp.
ycC o§ganlspor tes _spp.
piculatasporites  _sp.
ndosporites __sp.

ran sgora .8pp.

ero tes _sSpp.
Reticulatisporites spp.

onvolutlspora sSp.
othecotriletes sp.
canthotriletes spp.

c .

cT., aetosg aerites sp.

sttr cosporites . _sSp.

These spores were identified by M.S. Barss

(Geological Survey of Canada, Coal Research Section) who

stated in his report:
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Fisset Brook was placed at the last occurrence of lava beds.
As the Fisset Brook formation is included in the Horton
group, in this thesis, it would be correct to say the
sedimentary rocks of the Craignish formation conformably
or disconformably overlie the Fisset Brook sequence in
this area.

H.L. Cameron, (1946 - 47), considered the
intercalated volcanic and clastic rock sequence ( now
recognized as Fisset Brook) to be pre-Horton in age, possibly
Cambrian or earlier (Cameron, 1948, p.5).

Spores collected from sedimentary rocks within
the Fisset Brook include the following types (MacKasey, 1963,
p. 63):

Leiotriletes _sp.

CaIamosgora .3Sp.
nctatisporites spp.

clogranisporites _spp.

culatasporites _sp.
Endosporites __p
randispora
Pe EEF{EItes
r{ es

HetIcuIatIs o _Spp.
onvolutlispora sSp.

othecotriletes sp.
f ~_Acanthotriletes  sSpp.

T getosg aerites sp.
Hystricosporites  sp.

These spores were identified by M.S. Barss

(Geological Survey of Canada, Coal Research Section) who

stated in his report:
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"Only generic identifications were attempted,
but comparison of the better preserved specimens
with specimens from other samples from Nova
Scotia and New Brunswick indicates a lowermost
Mississippian age for the sample. The presence
of the genus Hystricosporites gives some
suggestion of comparison with samples from the
Memramcook formation of New Brunswick which has

been dated as late Devonian. (Report F1-13-1962,
DCM)."

Barss however also states:

"that as the range of Hystricosporites is as
yet not known in the Maritime Provinces, it
would be hazardous to indicate an age other
than lowermost Mississippian, since the genus
does range up into the lower Mississippian in
othgr)areas." (extracted from MacKasey, 1963,
p. 64).

LITHOLOGY OF THE FISSET BROOK FORMATION
IN THE MARGAREE - CHETICAMP AREA

On the type section of the Fisset Brook
formation, minor coarse clastic rocks are interbedded with
thick acid and basic lava flows, the latter type predominating.
At the base of the type section, 50 feet of
thickly bedded, greenish-maroon conglomerates, and red and
grey siltstones are interbedded with blue-green andesite.
On Factory Brook, MacKasey (1963, p. 22) reports that thinly
bedded siltstones, arkoses,andesites and conglomerate

overlie schists and pegmatite with angular unconformity.
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The basal member here is 30 feet thick. A sequence of
andesites from 800 - 1200 feet thick follows. The lavas

are of massive, amygdaloidal, dark greenish-blue to purplish-
blue (MacKasey, 1963, p. 24). The basic lavas are succedded
by light to dark pink rhyolites which form the upper unit of
the Fisset Brook sequence. At the type section, these flows
are approximately 30 feet in total thickness, while on
Pembroke Brook and Factory Brook, thicknesses of 300 feet

and 200 feet respectively are reported by MacKasey. The “
following graphic sections illustrate the lithology of the

Fisset Brook formation in the Margaree - Cheticamp area.

*
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FIGURE 8
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THE CRAIGNISH FORMATION

A thick sequence of generally coarse, poorly
bedded clastic rocks, poorly sorted, conformably to dis-
conformably overlying the volcanics of the Fisset Brook
formation. It is to this sequence that the name Craighish
formation is assigned.

The upper contact of the Craignish is placed
at the first occurrence of a persistent series of grey
siltstones, shales and sandstones, belonging to the over-
lying Strathlorne-Ainslie formation.

Outcrops of undoubted Craignish type are
restricted to the Horton outcrop north of Margaree Forks
and are marginal to the underlying Fisset Brook beds, or
crystalline basement rocks. Lithologies typical of the
Craignish were not found in the central portion of the two
Horton anticlines to the south of the map area. The Craignish
may be present here, but outcrops are absent in the central
portion of these upland areas. Areas underlain by the
Craignish are shown by symbol 2b on plate 1.

Cameron, (1948, p. 5) recognized a coarse
clastic basal facies of the Horton, as opposed to an upper
unit of shale and sandstone but did not map them as

Separate units.
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Murray (1955) mapped in detail Horton strata on
the Gallant River, recognized a basal unit lithologically
equivalent to his Craignish formation on the Southwest
Mabou River and correlated the Gallant section with his
type section. A minimum thickness of 2400 feet was
assigned to the Craignish formation. Whereas in the type
section, two members of the Craignish, the Skye River and
McLeod could be recognized, no outcrops of the latter

member occur on the Gallant River section.

LITHOLOGY OF THE CRAIGNISH FORMATION
IN THE MARGAREE - CHETICAMP AREA

As in other portions of the Western Cape
Breton Island Basin, the Craignish formation is a sequence
of Coarse granite debris which conformably to disconformably
overlies the interbedded clastic rocks and volcanics of the
Fisset Brook formation, and is overlain conformably by the
finer grey,clastic rocks of the Strathlorne-Ainslie
formation. The Craignish cannot be subdivided as in the
Lake Ainslie area to the south, into two members - the Skye
River and Mcleod. The entire Craignish lithology appears
to be of the Skye River type, with the red-bed facies of the
McLeod either being not deposit, or interfingering with the

Skye River to such an extent as to be unrecognizable as a
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distinct lithological unit.

THE SKYE RIVER MEMBER

Massive ,thickly bedded, coarse to medium grained,
grey sandstones and arkoses with scattered lenses of conglom-
erate outcrop along the upper portion of the Gallant River,
south of the Margaree Village, (see figure 9 ). Altogether,
2900 feet of the Craignish formation can be observed, from
the basal contact with the Fisset Brook, to the overlying fine
grey clastic rocks of the Strathlorne-Ainslie. The McLeod
red-bed facies is not present, so that the entire Craignish
lithology is of the Skye River type. The sequence is a
homogeneous accumulation of greenish grey to pale grey arkoses
and feldspathic sandstones, all showing characteristies of
near source and rapidly accumulated deposits. The feldspars
are fresh in hand specimen while the constituent grains are
angular to sub-angular. Cementing material is most commonly
a chloritic "paste"™ with a high calcareous content. Conglom-
erate lenses are abundant, the most common pebble types
being of pink granite, red to maroon volcanics, and grey to
white quartz., The individual conglomerate zones seldom exceed
a thickness of 50 feet and are thought to represent relic
river channels. Bedding varies from poor to good, but most

commonly the bedding is massive and shows large scale
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crossbedded features. The mica content is very high in some
portions of the section. Plant fragments are much more common
in the Gallant River section than elsewhere in the western
Cape Breton basin. Most sedimentary rocks with the exception
of a few fine grey siltstones, are quite indurated. The
lenticular red siltstones, so common in the Craignish to the
south, in the Lake Ainslie area, appear to be completely
absent and the only red beds observed in the entire Gallant
River section occur near the base of the Craignish formationmn,
300 feet downstream from an old abandoned dam site, (see
figure 9 ). Here, approximately 125 feet of brick red friable
arkoses with numerous lenses of conglomerate outcrop. Murray
(1961, p. 22) states that this represents a residual deposit
and while the sequence has all the characteristics of this
type of accumulation, it can hardly be considered as residual
in the strict sense of the term, as the sequence is underlain
by grey sandstones and arkoses. There is little doubt however,
that these beds were deposited very close to source. Dark grey
to black diabase dikes cut the lowermost beds of the Craignish
formation on Gallant River. East of the abandoned dam site,
some 300 feet upstream along the southern tributary, a thick,
whitish grey,massively bedded conglomerate appears to
conformably overlie a thin andesite bed, marking what is

considered to be the Fisset Brook - Craignish contact.
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The following section of the Skye River bed was

measured along the upper portion of the Gallant River.

Gallant River (Section No, 10 Figure 3)
CRAIGNISH FORMATION - SKYE RIVER MEMBER

Feet

Sandstone .... greenish grey, medium grained, arkosic
massively bedded, numerous conglomerate
lenses, with pebbles of pink rhyolite,
grey quartz, and pink granite ...........350

Sandstone .... greenish grey, medium grained, very
mucaceous, plant fragments, limonite
Stained PN EENENEENEN NN NI B B I I I BN A I I I I B A 10

Conglomerate . massively bedded, lenticular, 1" - 3"
pebbles of pink granite, grey and white
quartz, and pink rhyolite ......ccc00.... 20

Sandstone .... arkose, grey-green, medium to coarse
grained, very poorly bedded for the
most part, minor conglomerate lenses
and beds of green, very micaceous
siltstone, generalized .....cv000000....1000

Concealed ......... ® & & » 0 o @ o O ® 6 @ 00 6 09 0 6 0 00 00 0 0 0 o0 o o o s & 0 O 80

Arkose ..... .. greenish grey to grey, coarse grained,
minor conglomerate lenses, micaceous ....345

Conglomerate . massive, grey to buff very feldspathic,
matrix ® 6 0 © 0 6 068 0 0 O 5 0 O s 0 0 ¢ ® ® &6 & & ¢ 0o & o 6 @ 0o e a o 25

Siltstone .... dark grey to black, much plant material
evenly bedded, well bedded, very
micaceous ...... Ceseecccescesenesenas R &
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Feet
Sandstone .... arkose, grey to greenish grey, very
feldspathic, poorly sorted, numerous

conglomerate lenses, bedding varies '
from poor and massive, to flaggy ........250

Sandstone .... whitish grey, coarse grained, very
feldspathic, crossbedded, massive,
with conglomerate 1lenses ......cc.cce0000.150

FAULT ZONE

Sandstone .... grey, medium grained, massive, very
poorly bedded, very feldspathic ceesossssslOO

Sandstone ,... greenish grey, medium grained, very
micaceous .l.'l..l.......Q.'...O..l..".‘ 50

Conglomerate . pink arkosic matrix "granite wash",
ver'ymaSSive ® 6 © © 0 0 0 0 & 06 0 00 0 00 50 009 60 0 0 0P 50

Concealed ...........0.'......Ol...............0...0....150
Arkose ....... brick red, with conglomerate lenses,
very poorly bedded, numerous lenticular
conglomerate lenses, massive, cross- :
bedding .....0..00......I..'O.....l......lzs
Concealed ll‘..l.....'o...0-..C..Il...0.......00........ 50

Arkose ....... pinl coarse grained, conglomerate lenses,
with intruded diabase dike .......cc0000.. 30

Sandstone .... pinkish grey, medium grained, minor
interbeds of grey micaceous siltstone
with plant fragments .....cceceecceccecnce 20

Conglomerate . greyish white, massive, feldspathic,
coarse, sandstone matrix cececesasescssssl00

Thickness 2920

Faulted contact with Fisset Brook formation.

The following section was measured on Grand Etang

Brook, immediately north of Cap Lemoyne. Here, as can be
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seen, a much greater development of red beds is present than.
in the Gallant River section to the south. It is impossible
however, to recognize a McLeod member, as lithologies typical
of the Skye River member are found throughout the section,
and interfingering of the two lithologies, i.e., red and non-

red clastic rocks is evident.

Grand Etang Brook (Section No. 11 Figure 3)
CRAIGNISH FORMATION

(Conformable contact with overlying
Strathlorne - Ainslie Formation)

Feet
Sandstone .... grey-green, medium grained, feldspathic

massive, minor conglomerate lenses and

interbeds of coarse grey arkose .........185

Siltstone .... red-brown, well bedded, minor green
mottling .....0.00.l.......0...0.0..‘....560

Sandstone .... greenish grey, very feldspathic,
medium grained, massive .....ccecccenccee L0

Siltstone .... red-brown, well bedded, very micaceous ..155

Siltstone .... grey, feldspathic, micaceous, concealed
in part ......0.....0........00........l.

Siltstone .... red-brown, micaceous, arenaceous,
well bedded 0...........0................ 80

ConCealed ....ccoeseccescssosssccscscrssssscscsscccsrsoscscsce 30
Siltstone .... red-brown, arenaceous, well bedded ...... 30
Concealed ....ccceccoecsecace cecane N -
Sandstone .... grey-green, medium grained, feldspathic . 20

Concealed ......'.................................l.....100
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Feet
Siltstone ® o o 0 red-‘brown, flagg}’ bedding ® 08 00 0 000090 5 00 00 LPO

Concealed ® & & ¢ 5 & % 0 5 0 S W € 9 O OSSOSO O OGS 8 O OGO OO OO OO OO s 8O E o 20

Arkose ....... grey-green, coarse to medium grained,
massive ....!.............0.........-....120

Concealed ® ® € & O 0 & 0 0 6 O 0 0 O G S L O O O OO S OO SO N 606 e 0L 00O o000 50

Sandstone .... greenish grey, medium grained, very
feldspathic ® ¢ 6 0 & O 0 06 6 P SO OO O N O OO O 90 0080 eeo 10

Concealed .......Q.Q."O'..'...l....I.......'.........OOBBO
Conglomerate . greenish grey, coarse arkosic matrix .... 10

Largely concealed to Fisset Brook formation ...........1600

Approximate thickness of Craignish .....4500

The greater thickness of the Craignish formation
here, in comparison to the Gallant River section (2900 feet)
is due to the presence of the red-bed facies (McLeod equi-
valent?) which is not present on the Gallant River.

Isolate exposures of Craignish strata can be
found in most brooks north of Gallant River, but due to the
lack of continuous section, little information can be afforded
by the measurement of these sequences. However, exposures
substantiate the extension of Craignish strata to the northern

portion of the Margaree - Cheticamp area.
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THE STRATHLORNE-AINSLIE FORMATION

Lying conformably above the Craignish, and
disconformably to conformably below the basal Al Windsor
Limestone (see plate 1), is a sequence of grey argillaceous
siltstones, grey sandstones, and red siltstones, Theses
sedimentary rocks are in contrast to the underlying Craignish,
much finer grained, more evenly bedded and somewhat better
sorted. In short, these sedimentary rocks belonging to the
Strathlorne-Ainslie formation are more mature than the
underlying sequence of granite debris. It is thought that
these sedimentary rocks accumulated in an alluvial and
fluviatile lacustrine environment in the central portion of
the Horton depositional basin. Topographic relief was
undoubtedly more subdued than that present during deposition
of the basal coarse clastic rocks of the Craignish.

Murray, (1955) in measuring the Gallant River
section, subdivided these upper Horton beds into two
formations, the Strathlorne at the base, and the Ainslie.
The author feels that such a subdivision, based on a section
with less than 15 percent exposure, is somewhat tenuous.
Further, a concealed interval of 160 feet is present across
the contact between Murray®s two formation., Many better
exposed sections of the upper Horton sequence can be found

throughout the area, and after carefully measuring a number
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of these, the author found that it was impossible to recognize
two lithologically distinct formations within this sequence
and suggests that the two formations of Murray, i.e., the
Strathlorne and Ainslie, be grouped together into one
formation, the Strathlorne-Ainslie. Little difficulty is
encountered in distinguishing this rock unit from the over-
lying Windsor group or the underlying Craignish formation.

Fine,grey to dark grey siltstones and fissile
shales are found towards the base of this formation. The
grey shales carry, in places, abundant fish scales and spines
which seem to indicate a lacustrine environment for the basal
portion of the sequence. Fecal pellets and pyrite concre-
tions are fairly common and this, coupled with the lack of
any other recognized faunal remains, suggests that these lake
bottoms were poorly oxygenated (and non-conducive for a
varied fauna). Thin sandstones within the predominantly fine
silt portion of the sections commonly show load casting as
bottom structures which may indicate that these slightly
coarser clastic rocks were rapidly introduced into the
depositional environment , (see photograph 7).

Fine grey sandstones, interbedded with red-brown
siltstones predominate in the upper portion of the
Strathlorne-Ainslie formation. The sandstones are commonly
quite massive, well sorted and vary in colour from pale

grey to buff. One sandstone bed on the Gallant River (see
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photograph 8) exhibits well developed graded bedding. Sand-
stones form a smaller percentage of the total lithology in
this formation than in the Lake Ainslie area to the south.
Suparman (1964), using current direction features and bottom
structures, found that transportation of the majority of the
upper Horton clastic rocks was from south to north, i.e.,

at right angles to the basin margins, and towards the
Margaree - Cheticamp area. This may explain why the Strath-
lorne-Ainslie formation in the Margaree - Cheticamp area is
a finer facies than in the Lake Ainslie area. The following
table shows the percentage of sandstone in various portions
of the western Cape Breton basin and illustrates the trend
towards finer clastic rocks from south to north. The
remaining percentages are essentially red and grey siltstones

and minor grey shale.

MARGAREE - CHETICAMP AREA

Percent
second Brook north of Grand Etang Brook ......... 8
Callant RiVer ....cceceeeocccccsosssscscesscoanss 5
second Brook south of Gallant River ceceessessesesll
Dunvegan Brook .....cceccecsvcccccocescccccncccns 7
Cameron BrooK ....ccececceesscssocccsscssccoscsocscse 1
Broad Cove BrooK ....ccececessssccccscsccnssscscse 0

TLAKE AINSLIE AREA

McIsaac Point Section .....eeeeececoccesccsoneesslh

Southeast Mabou River tecececsesesessseccssscssseesl3
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WHYCOCOMAGH AREA

Percent

Southwest Mabou River .....c.ieieveevercceccconees 23
Little Judique Brook .....cceeeeecececceceecesees 2k

Outecrops of the Strathlorne-Ainslie formation
are abundant throughout the entire area and many reasonably
continuous and structurally undisturbed sequences can be
measured in many of the small brooks and creeks. The
following sections serve to illustrate the lithology of
this formation in various portions of the area. For locations,
the reader is referred to the Govermnment topographic maps

on a scale of 1:50,000 and to figure 3.

SECTION OF HORTON STRATA
(as exposed on Gallant River

(Section No. 10 figure 3)
Feet

Basalwindsor Al lms © 8 9 0 0 066 060 0606 06000 068 0060 86 000000 a0 o000 15

STRATHLORNE-AINSLIE FORMATION

Ainslie Member
- Feet

Concealed ..........O................'......‘............ 85

Siltstone .... grey-green, thinly bedded to fissile ..... 5



Siltstone

Sandstone

Sandstone

Concealed

Sandstone

Concealed

Sandstone

Concealed

Siltstone

Concealed

Siltstone

Concealed

«e.. red-brown, poorly bedded, minor
interbeds of greenish grey siltstones ....130

greenish grey to buff, choppy

crossbedding, massively bedded .....

... Erey to buff, fine grained, choppy
crossbedding, flaggy bedding .......

162

Feet

15

..190

grey, medium grained, very feldspathic

fine conglomerate lensal base, and 2°
beds of interformational conglomerates
of angular dense grey limestone pebbles,
pink granite, maroon rhyolite, and red

brown very fine grained sandston
graded bedding,

photograph No.

f..

e
8

veeens 6
e....130

ee.. grey, medium to fine grained, massive

to flaggy bedding ...

.. grey, flaggy bedding, drift plant

fragments, ripple marks, strike N-S
grades upward to buff weathering, fine

grained sandstone

Total Ainslie Member .

Strathlorne Member

o9 s e 000

.... grey to dark grey, thinly bedded to
fissile minor interbeds of grey shale,
and dense grey fine grained sandstone,
load casting pyrite concretions towards
base of outcrop also fecal pellets,

(photograph No. 6)

L B 4 12
.600

cesess 30
...160

0000-1302

Feet



Siltstone

Concealed
Sandstone

Sandstone

Concealed

Sandstone

Siltstone
Concealed
Sandstone
Siltstone
Siltstone
Concealed

Siltstone
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Feet

.s.. grey thinly bedded to flaggy with

® o o

interbeds of dark grey shale containing

fish spines and scales; minor algal-

like structures and very thin

limestone 1lensSesS ......ceceeeeeececcscceass 80

l.............‘l...............O.C.........380
grey, fine grained, very poorly bedded ... 10

grey to dark grey, fine to medium grained
massive, feldspathic ....ccvceeeevccceseas 90

'....I.l'..0..........‘....'..............0120

Total Strathlorne Member ....ccccceceeeee0lO40

HORTON SECTION

Dunvegan Brook

(Section No, 12 figure 3)
Feet
fine grained, grey, flaggy, Windsor
HOorton CONtACt +.eeeeeeeerceceecsccasssass 03

Strathlorne-Ainslie Formation

Feet
DENSE, EIreY +vveeeeessssscarsvoosasononnnes D
-0
fine grained, grey, flaggy to massive .... 5
grey, dense, minor red shale SR I X<
red-brown, densSe .......cceveeerecnecasace D

RGP -

red, dense, grey siltstone .......cc000.0. 51
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Feet
Interformational conglomerate .......ccceceeeeeecececoccee 5
Concealed .......cceeveecesoososncsssscnscocosaccscscsscas 92
Sandstone .... red-brown, massive cesessessesescssenssees D
Concealed ...............................................135
Sandstone .... grey-buff, flaggy ....cccceecevcccesccccace 5

Concealed ...'......O.....0...'....O..0.0....'0..........165

Mudstone ..... grey, silty; and more massive grey
Siltstone ....0........O.Q...........O..... 5

Conc ealed ® © © ¢ 0 © 6 © 0 P & 0 O O O 0 O O O S OO OO O S O PO OO 0" O OO 90 v e " O OO S 0 120
Sandstone .... grey-buff, fine grained .........c.ct0eeeee 5
Conc ealed ® © © 0 0 6 06 © ¢ O 0 0 O O B 0 O O OO O P O G O PO PSSO OO 0L e O P S e O e s 0D 172

Sandstone .... buff, massive, typical of Ainslie type.
Subcrop ® © 0 ¢ 6 0 0 6 ¢ O O 0 06 0 O 0 G O 5O OO 0 60 OO 00 0O S 00 15

Concealed ............--.o.--....................--o....olss

Siltstone .... grey, crumbly, soft; and silty mudstone;
minor grey shale ......ccceceeeececccaceses D

1478

Lithopercentage on the first 1,000 feet:
Siltstone & shale - 93 per cent
Sandstone - 7 per cent

HORTON SECTION
First Brook North of Gallant River

(Section No, 13 figure 3)
Feet

Basalwindsor Q...'...........................l.........' 28



Sandstone

Concealed

Sandstone

Siltstone
Siltstone

Strathlorne-Ainslie Formation

165

Feet

.... Horton grey, well crossbedded,
calcareous, very fine grained ......cc000.

® & 0 & 0 O 0 00 O 0 00O OO O P S O 0O S SO O O OO O PO O 90 OO O S P GC O

.+«.. Very calcareous, fine grained, greenish
grey’ flaggy ....0....'.......0.0..........

o e 0 0 red-brown, pOOI‘ly exposed © 6 0 0 000000000000

.... dense, poorly bedded, Zrey ...cccceeveocee

Conglomerate . red, interformational, in red siltstone

matrix ® 6 9 5 0 0 00 00 00 0 20 0t s 00 00 0O S 00 e s O 0L

Shale ........ red, silty, poorly exposed ....c..cecoeeee

Sandstone

Concealed

Sandstone

Concealed

Sandstone

Sandstone

Sandstone

Concealed .

Sandstone
Sandstone
Concealed

Sandstone

vo.. flaggy, fine grained, grey, some porosity
n0n—calcaI‘eOuS ® @ @ 0 @ 0 © 000 0 0 00 90608 00 00 060 0 000

® 06 & O P 0 O 9 0 O 0 0 5 00 O 0 O O P 6O S O e OO SO G 0 S0 O SO e 00000

.... greenish grey, fine grained, with chips
OfShale ....0.?..................0.....'.

® ¢ © 0 ¢ 8 6 0 0 0 0 0O O P O P S OO 0P S S S eSO SO0 000000 80 0o

.... thinly bedded to fissile, greenish grey,
vew fine grained ® 0 06 @ 6 0 6 &6 6 0 0 00O 9 OB S O 0 G400

.... mottled red and green, very thinly
bedded to fissile, very fine grained
sandstone to Siltstone ® © ® ¢ © ® 6 6 0 0 06 O 0 0 6 0 0 00
es.. fine grained, grey, massively bedded'.....
.... flaggy, greenish grey, very fine grained..
.... more massively bedded, as above ceevsonvas

.... deeply weathered, fine grained ......¢cc0.

10
28

10

15

50
15

10
20

30
13
15
20

L5
12
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Feet

Concealed ...0.........l‘...‘............................ 20

Siltstone .... interbedded, mottled, red-brown and:
grey ...0....00......O.....‘O.Q.O.l..l.‘.. 12

Shale ........ minor interbeds, red .......cccveeevoeeee. 1
Shale ........ crumbly, red ...cceceeevececcnoosocscocasse 15
Siltstone_.... dense, grey-green ......ceeeeeceseosessses 1
Shale ........ red ..........................;.;....;.;.. 2

Sandstone .... well crossbedded, brownish grey, very
fine grained ® 0 & 0 66 & 5 ¢ 00 00 8 O OO e 00O OOV e O

Shale @ & » ¢ ® 0 00 red, Silty ® @ ® 0 ¢ 0 0 0 6 0 0 0 0 0 ¢ 6 & 0 5 & 0 0 0 000 000 0o 2

Sandstone .... brownish grey, very fine grained,
MiCACEOUS ..veeeernccecsseoccsosscossncess L

xR

Shale ........ poorly outcropping, red, silty ceecersoans
Siltstone .... mottled red and Brey ..ccceeccccccccscecccs 2
Concealed .....coocescovosccesosssscsasscssosocscsssscasnes 33
Siltstone .... grey-buff, massively bedded ...ccec0e00e.. 10
Concealed .......... -2 |

Sandstone .,... very massive, fine to medium grained,
reddish grey to buff ....c.ccceevveecscceces 10

Concealed .....cocveeeececs csesecesen ceecessesescssssnsse 50
Siltstone .... mottled, red, micaceous ...cccceeceececeses 13
Concealed ..... cecreccancons ceeescscesscssssasssssssscacss 39
Siltstone .... mottled red and green ..;................. 2
Concealed ...ccecceveeecne teecessessasnnn cecescescsasaasss 20

Siltstone .... grey, indurated .......ceccte0veccencceess 15
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Feet

Shale ........ light greyish brown to olive, drab,
Sllty ® & 0 0 0 0 & ¢ 0 © 0 0 2 8O 0P O O 900 0 0 0 o0 e ® 6 o & 6 0 o 8 o 10

Siltstone .... very dense, grey, non-calcareous, well
bedded ® &6 0 0 & 06 9 O 5 O 0 0O O O OO PO 00 6P 0 0P B s O P 0 0 e 13

Concealed ......... ceesessnnssn cteesossseresnecrsssscseee 9
Siltstone .... well bedded, Brey .....c.c.ccecevncnecnsress 1k
Concealed ...... Ceeseseecesssess e s eosessscssessasenncrons 35
Shale ........ poorly outcropping, grey, silty .......... 14
Siltstone ceee dense, grey R R R R R cecene

Concealed .....ceoeeeeececeocarscsasconssssess R 4

Sandstone .... massively bedded, greenish grey, very
fine grained siltstone to sandstone ...... 20

Concealed ....... ....0‘.00.........f..l't.l....'.......f. I+7
Shale ® & ° ¢ o 0 o & red’ Silty ...... .....0.‘....0...'......... 4

Concealed O.O........C.l...................0.............220

1000
Concealed e @ © ¢ 0 & & % 0 0 " S 0" 0 0o ¢ o0 .............................261
Sandstone .... massive, buff, porous, Ainglie type ..o 35

Shale ® ® @ ¢ @ 0 o o0 {:‘-"C:") :‘-:-l.‘_’ ...‘..............00000Q....O... 15

Lithopercentage on the first 1,000 feet:

Siltstone and shale - 83 porcent
Sandstone - 18 pcrcent
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HORTON SECTION

Traverse of North Fork Cameron Brook

(Section No, 14 figure 3)
Feet

Basal A; limestone, Windsor ...ceccececoccecsoce

Strathlorne-Ainslie Formation

Feet
Concealed ....0..0...00.00....0...;....'....0...0.0.'....252

Shale ........ grey-green, thin bedded, silty ....c.ccec.. 2

Concealed ..............O............................C... 35

Siltstone .... grey-green, siltstone to mudstone, thin
bedded .............l......‘............'. 2

I‘itneStone e o o = maSSive O...........................'..... l
Limestone .... CONZlomerate ....ceeeeeecvecsocscsccnccoee k

Siltstone .... grey-green, siltstone to mudstone,
thinbedded * & © o 0 0 0 & & & 0 o ® 06 0 6 0 00 00 0 06 0 086 0 0 0 2

Concealed ...coevesecees G eeeeseseseteenecsassssasssansess 26
Mudstone ..... grey-green, .silty cessssssrserscensaceeas 2
Concealed .....oocseveeccoce < 1%
Mudstone ..... graded, black to grey-green ....c.eceoeees 2
Concealed ....coeceveeee Uy 2 2
Siltstone ...+ grey-green, siltstone to mudstone ........ 2
Concealed ...cococoeeeoecscsancsasess ceecesesesessasnsess 25
Siltstone .... grey-green, siltstone to mudstone ........ 1

Sandstone .... very massive, grey to grey-green,
fine grained ..'.............l............ l



Concealed ® & ¢ 0 06 00 00 0 0 090 0 ................................. 52

Siltstone .... red, well bedded to massive tceesscessccce

Concealed ......ccvc0vuv.. crecesenns cecesssrana cevecescaes 7
Siltstone .... grey-green, siltstone to mudstone,

thinly bedded R T I I PP « 1
Concealed ceteeen secescacan . cese 11
Siltstone .... grey-green, siltstone to mudstone,

thinly bedded .....cciitiiiiiiiiniiinnnan, 18
Concealed .....c.vveeeevceeeenconoannnens D K
Siltstone .... thinly to poorly bedded, red ..... cssecsee 1
Concealed ....... ceeececssssane cecccecsstasssen e ssesssse
Mudstone ..... grey-green, very thinly bedded, silty ....
Conce@led .....ecceveeeeceas cecececsescccscsssesssasseses 30

Mudstone ..... grey-green, silty, thinly bedded ......... 1
Copcealed ® @ © ¢ & & 06 0 5 ¢ 60 O 9 e v SO O 0 0 s 0 OO ® & 0 0 0 00 00 & 0 0> o OO "o e P oo 39

Siltstone .... red=-DIrOWN .....eeeveveccoccocncconscccosee 2

Concealed ........ ceecesccececes st nscanns ceesesssans veses 39
Siltstone .... grey, thinly bedded, shaley .......... eese 21
Concealed ............ ceseane ceesescsesessesesssnasesesssldl5

1000

Lithopercentage on the first 1,000 feet:

Siltstone and shale - 99.5 percent
Sandstone - .5 percent



HORTON SECTION

Second Brook North of Fordview
flowing into Margaree River from the east

(Section No. 15 figure 3)

170

Feet

Basal windsorAl limeStone ® & O O O 06 0 0 0 0 8 00 O 0O 0O P O 0o e eI 12

Sandstone

Concealed
Sandstone
Concealed

Sandstone

Sandstone

Sandstone

Concealed
Siltstone
Concealed

Limestone

Concealed

Strathlorne-Ainslie Formation

bedded, crossbedded ...

.... green, massive, very fine grained

Feet

grey-buff, very fine grained, well

green-buff, well bedded, flaggy, very
fine grained .....

.... greenish buff, well bedded, flaggy,

fine grained .....

.... grit to coarse grained with a limestone
matrix ......

*® & 6 &6 0 o & 0 0 0 0

.... green, very dense, well crossbedded ......

Siltstone ....

Concealed

Siltstone ....

contorted

® ® 6 5 & 0 0 0 00

.. dense, grey-black, calcite stringers;

grey-green, quite massive, dense .....c..

grey with minor red mottling, fissile

shaly

9
L7
9
38

10

56

54

2L

19

7



Concealed
Siltstone
Concealed
Siltstone
Siltstone
Concealed

Siltstone

Concealed

Siltstone

Concealed

Siltstone ..

Concealed
Sandstone

Concealed

Siltstone ..
Concealed .

Sandstone ..

Concealed

e @ & & @ &6 06 9 & o 8
.... thinly bedded, red-brown, shaly .......... 8

... thinly bedded, red-brown, shaly

® o © & O ¢ 0 & & > 0 0 8 0 0 o @ o @ & o ® & & & o 0 o o o O 0 O 86 9 & 5 ¢ 0 0 00 0 0 0 00 36
.... grey-green, some red mottling, massive

to thinly bedded ® & & 0 & & 8 o ® ® © & © 0 0 0 6 0 8 0 0 0 00 8
® © & o o & © 8 O 0o e @ & @ ® © & & © 0 6 & o & ® ® @ © ® 0 9 © & 0 0 0 006 0 00 0 9 00 5
.... red-brown and green interbedded, thinly

bedded ® ® © 0 0 0 0 o O ® © 0 ® © @ 0 00 5 0 O 00 00 000 s 000 S 00
® o & o & » 0 O O 90 o 0 ........0.0l.....i.0..0....00.'.0. 18

.. grey-green, massive, well bedded,

very dense ......... I

.....0..............0.‘.......O. e @ o 0 ® & 00 38

.... grey-buff, very massive, fine grained .... 8

...... O 1
e ETEY—=ETEEN ...cecovscoocsccsss cecesasesens 8
cececeseaes vecenscsos cesesens P ¥ 7% §

.. greenish buff, quite massive, very
fine grained .......c..c00 cecescocseccesees L
....... P 6 1
1000

Lithopercentage on the first 1000 feet:

Siltstone and Shale - 90 percent
Sandstone - 10 percent
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HORTON SECTION

Northermmost Tributary of Broad Cove Brook

(Section No, 16 figure 3)
Feet

Basal Windsor limestone Att., N12E, D82W ......ceveveeeeso. 10

Strathlorne-Ainslie Formation
Feet

Siltstone .... red-brown, thinly bedded, Att. N2LE,
D80W ® o o 8 & o & o 0 » oo 068 0 09 0 0 ® © & 06 0 5 0 @ 0 0 0 0 0 O 0 o 5

Siltstone .... red-brown, thinly bedded, crumbly ........ 30

Siltstone .... grey-green, quite dense, massive,
well bedded. A few scattered mica
flakes. Att. as above ...cveeececescsncese 13

Concealed ® © 0 0 6 & 6 0 0 0 0 0 5 0O ST OO C OO O O S s 06 00 00 ® s 0606 0 00 0 O 0 0 0 15

Siltstone .... grey-green as above, in places has a
lot of limonite flecks. Att. N8E, -
D59w ....0.0.'0....0...0....0......l...... 25

Concealed. ....... ...l.....; ..... o o & & & 0 o 0 ® & ¢ ® 0 0 0 0 0 o o o 0 0 0 20

Siltstone .... grey-green, massive, very dense. Very
little if any argillaceous material ...... 5

Siltstone .... red-brown, argillaceous, quite fissile.
A few massive interbeds of red-brown
Siltstone .......0.'...........'.......... 20

Siltstone .... reddish grey, thin to massively bedded,
a lot of fine mica along the bedding
planes. Att. N22E, D69W. By 10 fest, it
has become grey-green and not as
micaceous, more massive ....ci0000. cesvess 35

Concealed ....... o @ 6 ® & &6 & 0 0 0 0 ‘.......Q.Ql................ 15
Siltstone .... grey-green, dense, well bedded. Mica

along bedding planes. At 10 feet a 1
foot lense of interformational conglomerate
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Feet

with a calcareous matrix of grey-green
siltstone. The pebbles are up to a"

diameter. Some are of siltstone and

some of granite, as well as some of

pink feldspar. Also buff weathering
limestone fragments. Minor interbeds of
red-brown argillaceous quite fissile
S1ltStone .....eeccecesvceccsscscscasseses 15

Concealed ......................IO............‘.......... 22

Siltstone .... grey, thinly bedded to flaggy, dense.
omewhat argillaceous .....cseeeesseecoecsss 10

Siltstone .... grey, dense, massive, minor mica on
bedding planes ..0?...‘.'........f........ 2

Concealed ‘.........0‘0..........l.......CO...........I.. 25
Siltstone .... massive, as abOVE ....ceccevescoccnsrcsoss D

Concealed ...........'..’....l.............0......'...... 15

N.B. It is probable that all of these small concealed areas
consist of grey to grey-brown siltstone, since the
drift material is almost entirely of this type.

Siltstone .... greenish grey, dense, flaggy to massive.
Some mica along bedding planes. Att.
NOE, D61W, At 25 feet becomes a fine
grained sandstone. A lot of limonite
flecks. At 26 feet a 6" lense of
conglomerate., Has a calcareous matrix.
Some of the pebbles are of limestone.
From 25 feet becomes interbedded greenish
grey shaly siltstone, thinly bedded and
massive green-grey siltstone .......ccee.0 35

Concealed ...............'......l......................'. 12

Siltstone .... greenish grey, thinly bedded to massive
A lot of mica along bedding planes. At
lo feet is all thinly bedded and grey .... 20



N.B. Most
grey

Concealed

Siltstone

Siltstone

Siltstone

Concealed

Siltstone

Concealed

Siltstone

Siltstone

Siltstone

of the concealed areas are underlain by soft

argillaceous siltstones - mudstone

S.
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Feet

® @ & & ¢ © & 0 0 O O 8 O PO O O O H OO I OO OO 9P PO OC OO0 00 H e o0

.... greenish grey, thin bedded, argillaceous

At 15 feet becomes grey and more massive,

still argillaceous. From 20 t

o0 23 feet

a 3 foot red-brown siltstone bed ....ccc..

.... green-brown, thinly bedded,

argillaceous ® O © 0 0 0 & @& O 0 0 8 O s O 0 O O 00 0PN 00

.... massive green-grey. Some mica
bedding planes. At 10 feet a
limonite flecks.
bedded

along
lot of

Also more thinly

® 0 © 0 & ® 00 0 O O O 0 O O OO D PO O O SO O S e O PO S O 0B 000 OO O 000

.... greenish grey, thinly bedded to massive,

in places argillaceous. All

N-S, D50W.

From 15 to 20 feet flaggy bedded .........

.... greenish grey, fairly thinly
somewhat argillaceous. Some
staining and a lot of poorly

plant stems. (Lepidodendron).
feet a 1 foot bed of very den

grey calcareous siltstones.
to 21 feet grey thinly bedded
argillaceous siltstone. Pyrit
concretions common. ....
.... greenish, well bedded to mass
few limonite flecks

.... very hard, quite porous, very calcareous

At the base a 2 foot zone of
calcareous conglomerate. Fla
with weathered rust color and
dense grey limestone. 1-3" i
very flat .....cccvievecocccns

bedded
limonite
preserved
At 15
gse blue
From 16

e

ive, A

very
t pebbles
are of

n length,

® o o 0 & 8 0 0 0 o

22

30

10

15
10

25
10

21

40

5
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Feet
Siltstone .... suberop of red-brown, fissile .....ccecce. 45

Siltstone .... greenish-grey, fairly thinly bedded,
slightly argillaceous. A lot of mica
along the bedding planes. At 10 feet
a 6" bed of algal-type limestone. At
20 feet another 6" algal limestone., At
25 feet minor red-brown shaly siltstone
interbeds followed by green-brown thinly
bedded argillaceous siltstone ............ 30

Concealed (Possible fault) ..........‘..'........Q...'..‘. 50

Siltstone .... red-brown, mottled greenish grey in
Blaces, poorly bedded, argillaceous.
L5E, DSONW, Last 2 feet show signs of
contortion. Possible fault zone .......... 50

Shale ........ dark grey, very fissile, calcareous,
argillaceous. At 20 feet becomes grey,
dense, more massive, crossbedded
siltstone. From 25 to 30 feet red-
brown siltstone as before ...c.ccceceeeeee. 30

Concealed ......oeceeecoeccecces ceesccecssessescseascseccesse DL

Siltstone .... massive, red-brown, poorly bedded.
Att. N20E, Dson @ ® ® 6 & © ¢ & 6 6 0 & 0 06 00 0 OO 0 00 800 5

concealed EEEEEEEERENNENX NI BRI B R I I I I R I I I NI I I I B A 2L B RN B I 10

Siltstone .... grey, massive, well bedded. Att. N25E,
D5ow...O‘.'0.......'.?................... 10

Concealed ' EREEEEREEENENNFE N NI A A B R Y I R I I I I IR I I I B I I B BRI A 25

Siltstone .... massive, as above. At 5 feet becomes
buff color. At 10 feet grey, thinly
bedded, somewhat argillaceous siltstone .. 12

Concealed ® & 0 @ & ¢ 6 @ ® O 0 O O P SO SO 8 OO0 ® o & o o o ® ® 6 ¢ ® O 05 00 0 0 0 s 8

Siltstone .... very dense, quite massive. Very
calcareous. At 5 feet becomes thinly
bedded and argillaceous. A few more
massive interbeds. At 35 feet the Att,
is N22E, D56N, Becomes dense and massive
grey Siltstone ......c.ecececceccorssococss 40



Concealed

Shale ........ dark grey to black, thinly bedded to

Concealed

Siltstone

Concealed

Siltstone

Concealed

Siltstone

Concealed
Siltstone
Concealed

Siltstone

Concealed
w
Siltstone

fissile, silty.

shale.

buff fine sandstone.
mica.
green siltstone.

bedded.
faulting).

.... brownish buff, massive, dense well
bedded, very calcareous.

.... dark grey, black weathering, thinly

.....a....o..c..o-.00.0'...00.o..c.l..oo.voo.i.

.... green-brown to buff, massive, poorly
Att. N15W, D6OW

(suspect
At 10 feet becomes very fine

grained light grey, very massive

sandstone,
in color.

At 25 feet becomes green-grey
At, base, quite massive very

pure quartz, dense siltstone- possible

Smle plant framents ..............‘......

176

Feet
® @ ® © 0 © 6 & 0 06 ¢ % 0 0 O T O P O OO O B G OO OO OO O OO OO e OO E e 0 15
In places, a mudstone.

At 10 feet a 6" algal limestone .......... 18
® © ® © ¢ &6 06 & & 0 6 9 O O P O P OO O O O 0 G O @ T S O oG O OO 3N O P90 S0 25
.... reddish grey, thinly bedded to massive’ :

argillaceous ® @ ® 0 0 0 © 0 0 0 0 0 O 00 00" O 8O PO P s 5
.0.........l".‘.l................0.....0..'0.' 20

Minor thin
algal-type is above and below. A lot '

of mica along the bedding plane .......... 25
...0.'.0......0'..................O..C..'...... 25

bedded, quite argillaceous siltstone-

Minor contorted zones.

Probably no section 1lost ......c.ccveeeveee 25
..................'......'...............‘..... 15
e... dark grey, as before ....cccveeceecsovesces 25
................‘..OQ..O'....O.......0..0...... 25
.... grey, massive, well bedded, dense. Att.

N1OE, D45W at 20 feet becomes flaggy

Minor flakes of
At 25 feet grades back to grey-
At 30 feet more
limonite fleCks .........f.'l........‘.'.l 35
40

30



Concealed

Siltstone

Concealed

Siltstone

Concealed

Siltstone

Concealed
Siltstone
Concealed

Siltstone

Concealed ..

Siltstone

Siltstone

Concealed ...

Siltstone ..

Concealed ..

177

Feet
.......Q......0...000....0..........0...0.0.... 95
...+ green-brown, well bedded to massive,

dense (start of short contorted zone).

Att. N35E, D65SE. At 25 feet becomes

buff coloured siltstones. Att. imposs- e

ible to obtain ceeens ceceecssccccscos ceses 35
> @ ® & D 0 o 60 0 0 00 000000 0000 ® 6 @ ¢ 0 5 009 0 00 @ 0000 Vv OO OIES 60
.... dark grey, very argillaceous siltstone

to mudstone-~shale.
limonite stained.
N-S Dl1sw ...

Quite jointed and
Att, approx.

et

.+.. green-grey, quite micaceous, thinly
bedded. A few lime concretions.
At?. N25E’ D25W ® & © 6 & 6 0606 06 5O 0 9 0 o0 o0 ..f...f..

® & 8 0 0 0 0 PO 0 s GO0 00O OO L OO O P O S OO G OO S 0 0 0o ® o & o 9 00 0 0

as above ..

.s.s grey to grey-green, thinly bedded,
argillaceous, shaly and fissile.
Att. N15wW, D25N ...

«... light buff, massive, well bedded, quite

jOinted. Att. lew, D25w ® & ® & & & & 90 06 0 0 0 0 00
.... green-buff, contorted, as before.
tt. impossible ....ccvveecccccnn cevcsocacs

.. green-brown, very micaceous, well
bedded. Att. N25W, D25W .....ccecevecncss

21

27

20

L0

13

56
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Feet

Siltstone .... green-grey, thinly bedded, argillaceous,
At 10 feet becomes more massive., Att.
N18w, D19W., Fissets are places
approaching a shale .....ccocevcecencccacss 15

Concealed ..'..l‘...‘....‘....‘....'....O.l...0...0....0. 23
Siltstone .... grgepfburf, massive, well bedded ......... 15
Concealed ...0..0...00.0‘...00...........0.. ..... > o @8 & O 00 ZZP
Siltstone .... green-brown, thinly bedded,

argillaceous siltstone to mudstone.

Att., N-S D20W. Extensive limonite

staining ....'.f!t...?....??'?.?f....'f’f? 8
COncealed ......l....'0.‘....0.0.'........0.......00.‘...120

Siltstone .... green-buff, massive, highly jointed, -
dense. Att. NBQW’DBL}'W tl'..f”l..t?..t... 7

Concealed ..................‘.......................'..." 10

Mudstone ..... dark grey, thinly bedded, argillaceous,
deeply weathered .....cecevecercccccsccce 5

Sandstone .... buff, very fine grained, poorly bedded,
maSSive 0...00?0.0..0-.0....l.l..‘....'.'.

Concealed ..................................(approx.)....150

Siltstone .... grey, quite massive to flaggy. Very
1ittle argillaceous material ......cce00e. L

Concealed ..................................(approx.).... 75
Sandstone .... buff, very fine grained sandstone to
siltstone. Flaggy to massive. Some
mica flakes along the bedding planes.
AttoNITN’ D33W oooot-ooc oooooooooooooo e o0
Concealed '.Q?....IOC.CIO...Q.?O..'.....l.............'.'. 7
Sandstone .... buff, as above ......ccceveccccocccncceens

Concealed ® ® 06 06 08 6 0 8 0 00 © 0606 0666 0 0 00 8 8 0 06 0 060 090 ¢ s 0o .0.....‘..‘..109



Siltstone

Concealed

Siltstone

Concealed

Siltstone ....

Concealed

Siltstone ...

Concealed

Siltstone

Concealed

Sandstone

Concealed

Sandstone

179

Feet
reen-grey, well bedded, massive, dense.
tt. N12E, D20W. Some mica flakes along
Phe'beddirlgplanes ® & 0 60 00 000 00 80 0 O 0O O 00 oo e 5
.l........ll.'..........Q....OO00.0...0.‘...0. 10
. grey-green, as before; changes to green--
- buff si;tspong at 5 feet .... 10

® 8 0 0 000 0 0 00000 00 PGV O G OO S P OO S s o0 8

green-grey, as before., Att. N-S,

D -

.++.+. Probably contains green-brown shaly

siltstone to mudstones, this type of
drift predominated in the covered zone ... 81

. green-brown, shaly siltstone to
mudstone, Extensive limonite staining.
Att. N-S, Dlsw ® ® 0 ¢ 0 0 00 0 0

....f.l........... 2

ceeeeciircssscsccnecssesscccssscsssnsscsseld

... green-grey, Quite argillaceous, thinly

bedded, rubbly.. Att. N25E, D60OW 10

....'........‘......l.‘...Q.................3OO

... buff, very fine grained, flaggy

... buff, well bedded, massive, very fine

Att. approx.

...0.'....0..? 5

..........220

sandstone to siltstone.
N15E, D50OW

® ¢ 9 0 0 0 00 9 00 9 6O S 0 0 0O 9 0PSO e O 080800l

grained. Att. N25E, D25W ... cecese D

o & ¢ 0 0 o 0

Lithopercentage on the first 1,000 feet:

Siltstone and shale - 100 percent

Lithopercentage on the first 2,000 feet:

Siltstone and shale - 99 percent
Sandstone - 1 percent
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HORTON SECTION

Traverse of Third Major Brook North of
Grand Ftang Brook
(Section No 17 figure 3)

This is the first creek’south of Grand Etang
Lake flowing into Grand Etang Brook. Start traverse where
trail cuts brook, approximately 3 chains east of road
Jjunction.

Start at approximately the Windsor-Horton.

contact, some fragments of basal Windsor in créek bed.

Strathlorne-Ainslie Formation
Feet

Concealed .............‘.......I‘..................'.....‘179

Mudstone ..... subcrog of grey silty mudstone, only
SlightYSi ty ‘,..'.,..........?f..'....,..? 10

COncealed .O.?.................."..l.......l...........‘ 81

Siltstone .... very dense and poorly bedded, grey- : :
green, Att. NAOW, D55SW._Upper Hg;tpn ees 15

Concealedvf...........C.....??...t...‘.:............OCOl..’.. 95
Shale ® ® ® & 68 0 0 red ..0......?...0..O....f'.’t.l..t.f..‘.’ 10
Concealed ® ® O & 0 @ 0 2 0 0 OO 6 O P O O S 0O OB OB O SO O 0O OO O 0O O OGO SE O DS PODS A’6
Limestone .... conglomerate. Buff weather limestone

is in limestone matrix. Att. N30E,

D55w ® 6 & & & 0 & 0 0 0 & & 00 0 O 0O O G O 0 e 00 90 OO‘..l...C 2
Siltstone .... poorly outcropping, grey .............o... 68

Limestone ® 6 ¢ 0 0 00 0 0 00 0 000 0P OO PSP OIS O OO0 L eSO S OO SO 00 000000 3
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Feet
Concealed .....'..l‘..l...'.....l.......l..........C.‘...157
Siltstone .... grey, well bedded. Att. N55E, D Vort ..... 10

Siltstone .... grey siltstone, 80 percent; grey shale
20 percent ................0.......0......165

Shale ........ grey. Att. N30OE, DLSW .ovevninieninnel 117
Concealed ..,t.............................;..........;.; L7
Siltstone .... Erey,; VEIry AeNSEe ...eeeeeescccscocosocosesos 47
Shale ........ grey shale to mudstone, only slightly

silty. 80 percent shale; 20 percent

limestone ......cieiieieiiiiiiencennae.es 68
Concealed R R KRR R R R R PRI 44
Sandstone .... grey, very fine grained, fetecssrtacaaianse ﬁh
Siltstone .... dense, grey, massive ........ceceecnennane 54

Shale ........ grey silty shale to mudstone. "Att.
N50E’ ﬁssw ..........0.....‘.......'........ 27

Sandstone .... grey, fine grained, dense, massive ....... 27
Siltstone .,... mostly grey siltstone to very fine

grained dense sandstone. 40 percent’
sandstone; 60 percent siltstone ..........135

Shale ® & & o 0 & 0 grey’ Silty ® ® & & 00 & 6 0 O 0 0 00 00 O 5P & S0 s e 00 0o 25

Siltstone .... grey, massively bedded, highly
indlu‘ated ........Ql..l....l...l'"t.tf.:.. 25

shale o0 000 o0 greY’ Silty -oooo.ouooonooooolfooo:7’01-003125

Sandstone .... grey, fine grained, ......c.ccavcesecccnes 10

Concealed ® ® & 0 5 0 0 0 ¢ 6 0 0 O O 6 0 0T OO T O OGO G O S O 0 0 ¢ O O 9S00 9 000 s 00 90

1792

Contact between Strathlorne-Ainslie formation and Craignish
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Lithopercentage on the first 1,000 feet:
Siltstone and shale - 100 percent

Lithopercentage on Total Thickness - 1792 feet:

Siltstone and shale - 92 percent
Sandstone - 8 percent

RESULTS OF SPORE ANALYSIS SUBMITTED FROM
THE MARGAREE - CHETICAMP AREA

Five samples collected from the Gallant River
Horton section were submitted for spore analysis. Four of
these samples - C129, C137, Cl4l, and Clh4 contained
identifiable spores. For the stratigraphic location of
these samples, see figure 13

Sample C129, stratigraphically the highest of
the four, was collected from the Ainslie member, 150 feet
above the base, or 1150 feet below the Horton - Windsor
contact. Only two genera are present, Pustulatisporites

and Vallatisporites. The species Pustulatisporites

pretiosus Playford was identified and indicates that this

sample belongs to A zone,
Sample C137 was collected 360 feet strati-
graphically below the Strathlorne-Ainslie - Craignish

contact within the Craignish formation. The following



species were present:

Vallatisporites
*NoaatItrgIetes

verrucosus

new species)

183

Hacquebard

Perotrilites perinatus Hughes and Playford
Punctatisporites planus Hacquebard
Granulatisporites c¢f. crenlilatus Playford
Fﬁnq&gtispor;tes irrasus

along with representatives of the following genera:

Colamospora
Cyclogranisporites
Perotrilites
Grandispora
Endosporites
IcantﬁotriIetes
Verrucosisgorites
Convolutis ora

cl. Retusotriletes

ApicuIatasgorites

The presence of Nodatitriletes sp. indicates

that this sample belongs to C zone. The sample however,
is only 2700 feet stratigréphically below the Horton -
Windsor contact. In the section to the south of the Gallant
River area, i.e., Graham River, Judique Intervale Brook,
Southwest Mabou River and Southeast Mabou River, the B zone
extends from approximately 2600 feet below the top of the
Horton succession to approximately 4000 feet below the top.
On the Gallant River section, the McLeod member is missing,

and is believed to have been non-depositional.
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More samples from the basal portion of the
Strathlorne member on Gallant Brook would have to be analysed
in order to indicate if B zone was present in the Gallant
River Horton sequence.

Samples Nos. Cl41 and Cl4L collected from the
Craignish formation, 1800 feet and 2250 feet respectively
below the upper contact of this formation, contained
abundant spores, but only two genera were present. In
sample Cl41 only Punctatisporites was present, while in
sample Cl44, Punctatisporites and Verrucosisporites were

rresent. Neither of these genera is indicative of any

particular zone, as representative species range throughout

the Horton sequence.
Sample C149, collected 150 feet above the basal

faulted contact of the Craignish formation, contained no

identifiable spores.
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CHAPTER 6

THE HORTON GROUP IN NORTHERN CAPE BRETON ISLAND

INTRODUCTION

In order to extend the study of Horton strata
into the northern portion of Cape Breton Island, a detailed
study of the North Aspy Rivei section was made during a
ﬁortioh of the 1963 field season. The areal distribution
of this study is shown on figure 1l. The North Aspy
River section was selected as it presented the least
structurally disturbed section of Horton sedimentary rocks
in this area. Numerous samples were collected,with a view
to studying included spore assemblages. Unfortunately,
outcrops of the Ainslie member and Craignish formation are
not abundant, but are sufficient to demonstrate the
distribution and general lithology of these two.rock units.

The extent of the Northern Cape Breton Carboniferous
basin area is shown on figure 10, a copy of the geological
map accompanying the report of E.R.W. Neale and D.G. Kelley
on the "Stratigraphy and Structure of Mississippian of )
Northern Cape Breton Island". Included is an area of
approximately 275 square miles of which 80 square miles or

30 percent is underlain by Mississippian
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sedimentary rocks. As can be seen, a number of downfaulted
Mississippian "outcrop belts" are present, separated by
upland areas of pre-Mississippian igneous and metamorphic
rocks, ranging in age from Precambrian to Devonian. It
appears quite nprobable that a number of these now separated
outcrop areas were joined during Horton and possibly later
accumulation.

The North Aspy River flows along the northern
portion of the southeasterly downfaulted Mississippian
outcrop area and it is this outcrop belt of Horton

sedimentary rocks that is discussed in this chavoter.

FORMER WORK

18552 H. Fletcher, mapping in the Northern Cave
Breton area, distinguished between Carboniferous
and pre-Carboniferous rocks. Igneous and
metamorvhic rocks were all thought to be
Precambrian. The base of the Carboniferous
sequence was placed at a thick coarse clastic
rock, conglomeratic phase (now recognized as the
Craignish formation). Numerous occurrences of
gyosum and limestone were described, but no

attempt to subdivide the Carboniferous was made.



1946

1953+
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W.A. Bell visited the region, for the Geological
Survey of Canada, and noted the presence of the
Horton, Windsor and Canso groups. His obser-

vations were not published.

Stacy collected fossils from the Windsor
group at the mouth of South Pond as part of a

study on this group in Cape Breton Island.

1954 - 1955:E.R.W. Neale, for the Geological Survey of

1955

1959

Canada, mapped the area. Maps based on the
1954 field work, (Neale, 1955; 1956 a, b, c)
show the distribution of Mississippian rocks

and offer brief descriotions of them.

Brooks and Maehl, working on a combined
ﬁthesis project for the Massachusettes Institute
of Technology described Horton strata in the
valley of the Salmon River. A thickness of
11,650 feet of Horton strata was measured and
jescribed in detail. The lower contact of the
Horton group is not exposed on the Salmon

River section.

Neale and Kelley spent a short time in the
field checking aspects of a possible Horton
subdivision and the Horton-Windsor contact

relationship.
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RECENT FIELD WORK

The author spent approximately two weeks in the
Aspy Bay region and concentrated his study of the Horton
group to outcrops on the North Asoy River. A detailed traverse
of this Horton section was undertaken and numerous samples
were collected for study. The areal distribution of this
field work is shown on figure Z1l. A brief visit was made
to the Cape St. Lawrence region, to check on the Windsor-
Canso boundary relationship. The North Aspy River section
was selected, after a study of Neale and Kelley's map on the
region indicated that this portion of the area was much less

structurally disturbed than other portions.

REGICH.L GEOLOGY

Mississippian rocks belonging to the Horton,
Windsor and Canso groups are present in the northern Cape
Breton basin area, and are described by Neale and Kelley
(1961).

The various outcrop belts of Mississippian rocks
belonging to the Horton, Windsor and Canso groups are generally
hiehly folded and faulted, with the exception of the Asvy
River belt.

Horton strata can be subdivided into four

lithologically distinct units, a basal volcanic and clastic



Leaf 190 omitted in page numbering.
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sequence, the Fisset Brook formation (MacKasey, 1963), an
overlying predominantly coarse clastic accumulation, the
Craignish formation of Murray (196Q), a fine predominantly
grey bed sequence, the Strathlorne member, and finally a
coarse clastic sequence equivalent l1ithologically to the
Ainslie member of the previously described western Cape Breton
basin area. This sequence in the northern Cape Breton area
occupies the same stratigraphic position in the Carboniferous
basin as lithologicallx similar beds in western Cape Breton
Island. They are pre-Windsor and lie upon igneous and
metamorphic rocks of the basement complex.

Strata of the overlying Windsor group are composed
of anhydrite, gypsum, limestone, red shale, siltstone, and
conglomerate and clearly indicate encroachment of seas into
portions of the Carboniferous depositional basin. As the
Windsor group does not constitute\a major portion of the
thesis problem, no study of these rocks was undertaken, but
Neale and Kelley (1961) revort these beds, due to their
generally poor resistance to erosion, do not outcrop abundant-
ly, and no continuous sections suitable for detailed study
are available. In the Aspy Bay region, the Ay Windsor
laminated limestone lies upon conglomerates of the Ainslie
member in the valleys of the Middle and South Aspy Rivers.

Strata belonging to the overlying Canso group are
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restricted to the St. Lawrence Bay region. A thin outcrop
zone of black fissile siltstones, with minor maroon siltstones
overlies uppermost Windsor sedimentary rocks. Neale and
Kelley (1961, p. 88), report that the Windsor-Canso contact
is conformable. The fine dark grey calcareous siltstones of
the Canso commonly show mud cracking and locally thin beds
contain abundant pelecypod shells (Antracomya angulata
Dawson). These Canso sedimentary rocks have the general aspect
of brackish water estuarine deposits.

Consolidated sedimentary rocks, younger than the

Canso, are not vresent.

THE HORTON GROUP IN NORTHERN CAPE BRETON ISLAND

Rocks belonging to the Horton group comprise 85
vercent of all the Mississippian strata present in the
northern Cape Breton basin. Basal Horton sequences lie
marginal to the pre-Carboniferous igneous and metamorphic
basement complex, east of Pleasant Bay, south of the Middle
Aspy River, and southeast of Lowland Cove. Elsewhere, the
Horton lies in faulted contact with the basement along such
faults as the Aspy, Salmon River and St. Lawrence (see
figure 10 _ Although the present limits of Horton outcrop
belts are confined to downfaulted areas, (generally down-

faulted on one side only), Neale and Kelley, (1961, p. 91)
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postulate that Horton sedimentary rocks at one time masked a

greater portion of the basement rocks and state:

(B)

"The Mississippian basin of deposition in Northern
Cape Breton extended over at least a part of the
ngﬁent uoland surfage and possibly over most of

The following criteria are used:
Continuity (very similar lithological sequences) of Horton
outcrop belts in areas now separated by the basement
complex, e.g., the Salmon River and Aspy Valley
successions.
The transgression (on lap) of Horton sedimentary rocks
onto basement rocks along the southern portion of the
Aspy Valley outcrop belt.
The oresence of Al Windsor limestones lying directly on
basement rocks.
Subzone B (Windsor 1imestone) overlies basement rocks

on the South Aspy River near Cabot Trail bridge.

Neale and Kelley (1961, p. 93) propose an

alternate hyvothesis for these relationships, namely a north-

eastward tilting of the basin throughout Horton and Windsor

accumulation with each succeeding formation transgressing

eastward onto the tilted margins of the basin.

The writer agrees that evidence exists for a more

extensive Horton devositional basin than is now evident,

but believes the alternative hyovothesis of Neale and Kelley

to be more acceptable than envisioning an extensive
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transgression of Windsor seas over the greater portion of the
Cave Breton uvland surface. However, the evidence is insuffic-
jent to prove either hyoothesis conclusively, although detailed
work on the petrography of the conglomerates, and directional
current structures may furnish information with resvect to the
extent and configurations of the Horton devositional basin.
Coarse boulder beds in the Ainslie member, (see photograph 11)
are thought to be related to either uptilting to the west, or
movement of an uofaulted horst of basement rocks bounded on

the north by the Salmon Fault, and to the south by the Aspy
Fault. Later erosion could have removed any remnant of

Mississippian sedimentary rocks from this uofaulted block.
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UPPER AND LOWER CONTACT RELATIONSHIPS

Neale and Kelley (1960, pp. 81, &2) describe a
sequence of post-granite, interbedded clastic rocks and
volcanics at several localities in the area. In the Lowland
Cove area, amygdaloidal basalt is intercalated with indurated
red sandstones and siltstones, while on Meat Cove Brook,
rhyolite flows are intercalated with clastic rocks. These
flows appear to be post-granite, but no mention is made of
contact relationships except in the vicinity of Lowland Cove,
where rhyolite is found, according to Neale and Kelley (op.
cit., p. 82), to be gradational into coarse-grained granite
and syenite.

MacKasey (1963) visited the area and studied these
volcanic-clastic sequences and noted their lithological
similarity to beds in the Western Cape Breton Basin area.

As they were clearly nost-granite (Devonian) and pre-Craignish,
he correlated these sequenceEs with the Fisset Brook formation
in western Cape Breton.- The writer now includes these
volecanics in the Horton group as the basal formation, for
reasons outlined previously in the chapters dealing with the
western Cape Breton area.

The upper contact of the Horton is placed, as
elsewhere, at the base of the Windsor Ay laminated limestone.

This limestone rests conformably upon conglomerates of the
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Ainslie member, (uppermost Horton) in the valley of the Middle
and South Aspy Rivers. Thus defined, the Horton group occupies
a similar stratigraphic position in the Migsissippian sequence
to lithologically similar successions in Western Cave Breton .
Island, i.e., pre-basal Windsor Al limestone and vost-igneous
and metamorohic basement. Neale and Kelley (1960, p. 85)
mention pale red to greenish red boulder conglomerates near
Smelt Brook and White Point, and suggest that these could
belong to either the uppermost Horton (Ainslie member) or coulr
be related to the marginal basin facies of the A; limestone,

the Grantmire conglomerate formation (Bell and Goranson, 1938).

STRATIGRAPHY OF THE HORTON GROUP IN
NORTHERN CAPE BRETON ISLAND

Strata lying upon igneous and metamorphic rocks
and lying below the laminated Al Windsor limestone belong to
the Horton group as here defined and as in other areas, can
be divided into three lithologically distinctive rock
stratigravhic units, which are, from the base upward, the
Fisset Brook formation, the Craignish formation and the

Strathlorne-Ainslie formatione.
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Topographic relief remained high, and coarse
clastic rocks were washed into the basin, marginal to uplands.
In certain areas, the volcanics were already contributing
clastic rocks to the depositional basin. Massive rhyolite
pebble conglomerates are abundant in the Salmon River area,
where Brooks and Maehl (1955) measured a homogeneous thickness
of 4200 feet of these beds. Their description (p.11) of

these beds is as follows:

"The lowest rocks of the Horton group represented
in this area are conglomerates and have been designated
the rhyolite pebble conglomerate formation. The
matrix of the conglomerate is made up of poorly sorted,
coarse, angular grains. An average composition of the
matrix from thin section work is quartz 35 %, lithic
fragments 30%, orthoclase 25%, miscellaneous 10%.

The last 10% of the matrix, includes plagioclose,
muscovite, biotite, iron oxide (probably hernatite),
pyrite, sericite, and secondary calcite. The rock
is hardened through extensive recrystallization of
the quartz. The iron oxide gives the rock a dis-
tinct red color. The orthoclase is orange, a
feature that is noted throughout the section, and
is only slightly weathered. The lithic fragments
appear to be similar to the pebbles and cobbles
mentioned below. Except for the lack of abundant
clay matrix (which may be masked by the iron oxide)
the matrix of the conglomerate would be a typical
greywacke.

"The cobbles in the conglomerate are very well
rounded and range up to 12 inches in greatest
dimention. The largest and most distinctive are
purple rhyolite porphyry, but also present are
other igneous pebbles both acid and basic, meta-
morphic and quartz pebbles. The conglomerate is
found in massive beds up to 100 feet thick inter-
bedded with red, poorly, micaceous,
fine to medium grained, non-calcareous sandstone
lenses less than 15 feet thick. There are occasional
plant fragments but nonée of them is identifiable.
These characteristics do not change for the bottom
1,185 feet of section.”

e ————
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Neale and Kelley (1960, p. 83) measured a thickness
of 54,00 feet of coarse clastic rocks in the Lowland Cove area.
Here, as in the Salmon River area, rhyolite and rhyolite
porphyry are predominant coarse clastic constituents. They
also state, (p. 83):

nEvidence of a very local source area is

indicated here (Lowland Cove section) and also
at MacKenzie River where grey, regolithic Craig-
nish formation is distinguished with difficulty
from underlying granodiorite." '

The foregoing sequences are correlated with the
Craignish formation both on lithology and on their stratigraphic
position above the volcanics and clastic rocks of the Fisset
Brook and below the fine grey clastic rocks of the overlying
Strathlorne member of the Strathlorne-Ainslie formation.

Strata belonging to the Craignish formation are
also present in the Aspy Valley outcrop belt and lie in a
synclinal linear 2zone, bounded to the north and south along
faulted contacts with pre-Horton crystalline rocks. (see
figure 11 _

Approximately 2200 feet of coarse clastic rocks
are present but, as the base of the section is faulted, it is
difficult to ascertain how much Craignish strata was once
deposited. Rock types are very massive and poorly bedded,
coarse grained, grey feldspathic sandstones. These clastic

rocks are highly micaceous and contain lenticular zones of

cobble conglomerate. The cobbles are well rounded, generally |
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6 inches or less in diameter, although some large boulders are
present, some up to three feet in largest dimension. Grey and
pink granite, grey diorite and grey quartz predominate as the
cobbles, and conspicuously absent are fragments of rhyolite so
abundant in the Craignish formation north of the Salmon fault.
Upstream from the Cabot Trail Bridge, on the North Aspy River,
friable, grey-buff and red-brown mottled arkoses with minor
lenses of red siltstone constitute the predominant lithologye.
These clastic rocks are true granite washes and contain abun-
dant fragments of angular fresh salmon red orthoclases. The
bedding is very poorly developed and visably lenticular. Con-
glomerate lenses are scattered throughout these beds.

At station C 212 (see figure 11 a spectacular and
beautiful waterfall some 150 feet high is developed on massive
red-brown, very vpoorly bedded boulder conglomerates. The boul-
ders are commonly two feet in diameter, well rounded and are
composed of pink granite, pink granite gneiss and grey diorite.
Some 150 feet downstream from these conglomerates, and overlying
them is a thickness of 60 feet of grey thinly bedded to
laminated fine gfained grey micaceous siltstones. These were
the only fine, well bedded, clastic rocks observed in the

entire Craignish sequence.

N
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THE STRATHLORNE-AINSLIE FORMATION
IN NORTHERN CAPE BRETON ISLAND

Overlying the coarse clastic rocks of the Craignish
formation is a sequence of grey clastic rocks, fine grained
toward the base, and becoming conglomeratic towards the top.
This succession, lying stratigraphically below the basal Windsor
A+ limestone is referred to here as the Strathlorne-Ainslie
formation and occupies a similar stratigraphic position to
lithologically like sequences in Western Cape Breton Island.
Neale and Kelley (1960) subdivided the upper portion of the
Horton sequence into two formations after Murray (1955), the
Strathlorne and Ainslie. While it is in fact much easier to
distinguish these two l1ithologies in portions of this area
compared to portions of the Western Cape Breton Basin, in con-
sidering the Horton group as a whole the author prefers to re-
tain the terminology based on the area to the south. The
Strathlorne and Ainslie members of the Strathlorne-Ainslie for-

mation are discussed separately below.

THE STRATHLORNE MEMBER
IN NORTHERN CAPE BRETON ISLAND

Fine grey clastic rocks overlying the coarse
clastic rocks of the Craignish are assigned to the Strathlorne

member of the Strathlorne-Ainslie formation. This succession
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is distinguished from the Craignish by a marked decrease in
average grain size, as well as a colour change from greenish

grey and red-brown to medium and dark grey. Rock types in-
clude grey, evenly bedded siltstone, minor sandstone and

dense grey limestone as well as as very minor and local coarse
clastic rock - interbeds. It is possible that the topographic
relief of source contributing areas had become more subdued.
Sedimentation was not as rapid and chaotic as in the under-
lying Craignish, as witnessed by the extremely evenly and
thinly bedded nature of the entire Strathlorne sequence.
Although the sediments are finer grained and higher in organic
content, they are still composed of angular grains and remain
very poorly sorted, and thus, a much greater distance frcm
source when compared to the Craignish clastic rocks is not
indicated.

The depositional environment is thought to have
been fluviatile to lacustrine. Marine fossils have not been
found and the entire succession is thought to be fresh water
and terrestrial.

The Strathlorne member is succeeded by much
coarser and more poorly bedded strata belonging to the over-
lying Ainslie member.

Brooks and Maehl (1955) measured 2000 feet of fine
grey Horton clastic rocks between faults at Meat Cove. Murray

(1960, p. 32) considers this succession equivalent to his

D
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Strathlorne formation. Brooks and Maehl (1955, p. 12) des-

cribe

the succession at Meat Cove as follows;

"Faults separate the basal beds from those above. Both
field relations and lithologic changes indicate that
section has been lost, presumably representing the re-
mainder of the transitional formation, as well as an
undetermined thickness of non-red fine clastic rocks.
This formation is predominantly dark grey, fine sand-
stones, siltstones and fissile shales with minor buff
sandstones and dark limestone. The most distinctive
gross feature is the even, regular bedding of these
rocks, contrasting with the lensing of the conglomerate
sections above and below it. The coarser beds contain
poorly sorted, subangular grains and_are micaceous
(many small flakes) and sometimes calcareous; they con-
tain large, poorly preserved plant fragments and current
ripple marks. This formation is estimated to be 2000
feet thick as a minimum."

This sequence is here considered to be equivalent

to the Strathlorne member of the Strathlorne-Ainslie forma-

tione.

The following succession ¢f the Strathlorne member

was measured by the author on the North Asoy River.

Nortn Aspy River (Section 18, figure 3)

STRATHLORNE MEMBER
Feet

Concealed 0..0........000..0...........Q.'O.............‘lso

Sandstone .... grey, very fine grained, thinly bedded

to fissile, abundant plant fragments ceeee 20

Limestone .... grey, dense, fracture fillings of

Calcite ...0..0..........00‘0............. 3

Sandstone .... grey, very fine grained, thinly bedded

to laminated ‘..0....0....'0.............. h
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Feet

Concealed ......................Q.......................320

Siltstone .... grey, thinly bedded, well bedded
minor interbeds of grey arenaceous
fiSSile Shale .............‘...O‘...Q..OIBOO

Siltstone .... grey, fine grained, thinly bedded,
1/2" bedding ..................‘.........2ho

Conglomerate . grey, feldspathic, coarse grained,
arROSic matrix .......................... 6

Sandstone .... grey, fine grained, indurated well
bedded, slightly feldspathiC ecececcoccces 20

Sandstone .... grey, medium grained, very micaceous ... 2

Sandstone .... greenish grey, medium grained, slightly
feldsvathic, fine grained, thin con-
glomerate lenses scattered throughout ... L

3iltstone ... grey, fine grained, thinly bedded,
well bedded mud cracks common teesecessselbO

Conglomerate . grey, coarse grained, poorly bedded «....100
Siltstone .... grey, medium grained, well bedded,

flagey bedding, plant fragments,

pyrite concretions and slump

St‘ruCtures .......‘.................Oooo.hoo
Siltstone .... grey, very fine grained, fissile scccccee 5

Sandstone .... grey, medium grained, massive, poorly
bedded ....................0............. h

Sandstone .... grey, fine grained, partly well
bedded, 1/2" bedding seececscsccccossccocs 30

Sandstone .... grey, coarse grained, massive felds-
pathic .........‘..O.........O.....'..... 6

Sandstone ... grey, fine-medium grained, evenly
bedded, thinly bedded eeeccceccccecesccces 30
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Feet

Concealed O....t......‘............l..............000000375

Sandstone ... grey, medium grained, very micaceous,
3" pedding, some vlant material ececeeseece 50

Avproximate thickness of Strathlorne member ....2229

Fault Zone with underlying Craignish Formation

Note: Folding in the basal portion of this section make
member thickness calculations from C 190 down somewhat tenuous.
The figure obtained above, however, for the thickness of the
Strathlorne member is in close agreement with Neale and
Kelley's estimate of 2000 feet. (Brooks and Maehl calculated
a thickness of 2000 feet of Strathlorne type strata between
faults at Meat Cove.)

The succession is comprised of a homogeneous
sequenée of grey (generally medium grey) siltstones, with
fine grained grey sandstones, minor thin grey fissile shale
interbeds and one bed of dense grey limestone. The most
remarkable feature of the Strathlorne in this section is
the extremely even bedding, generally 1/2 inch thick. Mud
cracks were observed and many of the siltstones exhibit fine
scale current crossbedding. Macerated drift olant fragments
are abundant. The matrix contains abundant secondary calcite.
The grains are angular to subangular, and sorting is quite

poor. Fossils other than a few poorly preserved vlant stems
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and abundant plant debris were not obgerved. Sandstones,

grey and commonly fine to medium grained become more abundant
towards the base of this member and are considered transitional
with the underlying Craignish formation. The coarse grained
clastic rocks at the base are slightly more feldspathic than
the higher siltstones, but sorting remains poor and the

constituent grains are also quite angular.

THE AINSLIE MEMBER
IN NORTHERN CAPE BRETON ISLAND

Overlying the grey, fine clastic rocks of the

Strathlorne member, is a succession of coarse grained,
poorly bedded grey and red clastic rocks,here referred to as
the Ainslie member. This is the uppermost member of the Horton
grouv, and the upver contact is placed at the base of a
lithologically distinctive laminated limestone, the Windsor
A, which marks the base of the overlying Windsor group.
The Horton-Windsor contact can be observed in the valley of
the South Aspy River, where Neale and Kelley (1960, p.86)
state!

wAt the latter locality (South Asoy River) it

(Windsor A, limestone) rests on five feet to

60 feet of Ainslie conglomerate, but in other

places, it overlaps onto the pre-Mississippian
rocks."
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The presence of massive conglomerates, containing
boulders of pink granite, in the Ainslie member in the Aspy
Valley, clearly indicate renewed uplift of basement areas
following the accumulation of the fine grey clastic rocks
of the Strathlorne. (see ohotograph 11) Massive grey arkoses
with lenses of conglomerate constitute the predominant
lithology of the Ainslie member in the Asoy Valley. These
arkoses are very poorly bedded, and massive large scale
crossbedding is common. Constituent grains are quite angular.
Pebbles and boulders of pink granite and pink granite porphyry
are common, and range in size from a few inches to a few feet
in longest dimension. There seems 1ittle doubt that renewed
uplift of basement areas resulted in a rapid accumulation of
a coarse clastic sequence calculated to be some 1200 feet in
the Aspy Valley area. Movement along such faults as the
Aspy and Salmon faults could have resulted in the exposure of
1ocal basement masses from which the coarse clastic material
was derived. The author measured the following gection of
Ainslie strata on the North Aspy River. Unfortunately, the
upver 700 feet are concealed to the basal Windsor, but Neale
and Kelley (1960, p. 86) report conglomerates directly under
the Al Windsor limestone on the South Aspy River, and it is
thought that a major portion of this covered interval on

the North Aspy River is underlain by similar coarse clastic

rocks.

A
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NORTH ASPY RIVER
(Horton Section No. 18 Figure 3)

AINSLIE MEMBER

Feet

Concealed to basal Windsor Al limestone tececcesssssssesslO0

Conglomerate . boulders up to 2-1/2 feet in diameter
well rounded, composed of pink granite
pink porphyritic granite, minor grey
quartz and greenish grey siltstone.
Matrix of the conglomerate is red and
green mottled, coarse grained, very
poorly bedded arkose cecsecccccccccocsccoccs 12

ArkOSE +eesess coarse grained red and green, friable,
poorly bedded, numerous thin conglom-
erate lenses, quite micaceous cececececcecoces 85

Concealed ..O.'.....................0....0............... 20

Arkose ...see.s grey, coarse grained, massive cross-
bedding, very micaceous with numerous
channel conglomerates ecceceecceccccccsccsncce 70

Concealed ......................‘.l...................... 50

ATKOSEe ..essee grey, coarse grained, very massive,
poorly bedded, micaceous, fine
conglomerate lenses and minor interbeds
of thinly bedded to laminated grey fine
grained sandstones ceccscscssssscsececcccce 45

ConCealed ...................O.....G...................... 15

ATrKOSE ...sess Zrey to greenish grey, coarse grained
very massive, friable, micaceous,
very poorly bedded, minor channel
Conglomerates 0.....Q..............'.OO... 52

Concealed ......Q.O..................‘C.................. ho

APKOSE eceeese grey, medium grained, massively bedded,
minor conglomerate lenses, very micaceous. 72
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Feet

Sandstone .... grey, very fine grained, well bedded
plant fragments ........0........0..'..... 5

ArKOSE ..eceee grey, coarse grained, very massive,
friable, micaceous ececececececcocceccccoccoccs 25

Concealed ...0....0.........O.........'.O......O..O...... 50

Thickness of Ainslie Member seceosecscesssllll

Lying above the -Gtrathlorne_ clastic rocks in the
Meat Cove area, Brookes and Maehl measured close to 4300
feet of section belonging to the uppermost portion of the
Horton sequence. The basal 3390 feet is comprised of
conglomerate as is described by Brooks and Maehl (1955,
pp. 12 - 14) as follows:

w,.. the Pebble Conglomerate unit is composed
principally of massive quartz pebble conglomerates
interstratified with sandstone. The conglomerates
have a coarse grey (occasionally grading to red),
poorly sorted, calcareous, matrix with angular
grains of the following composition: quartzo?S%,
orthoclase 30%, plagioclase 10%, mica 5 - 10%
1ithic fragments 5%s and minor constituents
including opaques, iron oxide, and secondary
carbonate up to 5%. There is less intergrowth of
the quartz than in the lower conglomerate section
and a sub parallel orientation of elongate grains
parallel to bedding planes. X

"The pebbles occur in lenses with massive, th@ck
beds of sandstone with the above characteristics.
They are well rounded, up to 2 inches in longest
dimension, and are predominantly quartz, though
lithics, feldspar, shale chips, and other
sedimentary rocks are present. The lithics are

commonly metamorphic rocks.
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"The above described rocks are interbedded with
at least an equal amount of poorly sorted, angular
grained, usually micaceous, some arkosic,
calcareous, fine grained sandstone and minor
siltstones. They are oredominantly grey, though
locally there is a substantial percentage of red
beds. Some of these are simply finer grained
equivalents of the sandstones and conglomerates
described above. These beds are seen to lens
out over a distance of tons of feet, are much
crossbedded and occasionally are ripple marked.
Some of the red siltstones contain limy concre-
tions. Plant fragments are present in many
horizons and can be jdentified as a variety of
Lyoidodendron. Better preserved specimens were
jdentified from the upper part of this section
by Dr. W.A. Bell as Lepidendropsis corrugata,
Lepidendropsis sigillariodes, and Aneimites
acadia {Dawson) . The pebble conglomerate unit
is 3390 feet thick."

Overlying this pebble conglomerate sequence 1s
the Black Shale unit described by Brooks and Maehl (p. 14)
as follows:

"The pebble conglomerate section is conformably
overlain by the Black shale formation, which is
composed of 550 feet of grey and black fine
sandstones, siltstones and shales - with one
thin bed of dark, sandy l1imestone. The rocks

are poorly sorted, limy, often micaceous, angular
grained and better bedded than the rocks below
them. Plant fragments and fish scales are
common. The topmost 200 feet of this formation
is composed of calcareous black shale."

The youngest Horton strata present are the

following:

Faults sevarate the black shale formation from

the limestone conglomerate formation above it.

The bottom of the latter js composed of light
green, grey, and minor buff coloured .
micaceous, medium grained sandstones in thin

but uneven beds. These sandstones are crossbedded
and in some cases contain shale chips. They are
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jnterbedded with finer grained dark grey, thin,
even beds with calcareous cement. Many contain
plant fragments and paleoniod fish scales. One
of the plant fossils has been jdentified by Dr.
W.A. Bell as Leipidendropsis corrugata. Minor
calcareous red, fine grained sandstones are also
present. There is some decrease in grain size
toward the top of this section and several oily
aopearing black shales with abundant fish scales
are present. Near the top of the 290 feet of
section are found several intraformational
l1imestone conglomerates. The matrix of these
beds is a porous, impure limestone, while the
pebbles are actually limestone and sometimes
show edgewise characteristics. Some of the
pebbles may be organic fragments. These con-
glomerates are closely associated with knobby,
silty limestone beds. At the very top of this
formation, are a series of three beds consisting
of, from bottom to top respectively, a dark grey
massive limestone, a laminated limestone, and
another edgewise conglomerate, wich contains
pebbles of the underlying two beds as well as one
pebble with oolitic structure developed about
tiny detrital fragments as nuclei. The top of
this section is cut off by faults."

The limestones mentioned at the top of the
succession could be equivalent to the basal Ay Windsor and
there may be evidence at the Meat Cove section of a fluc-
tuating Windsor strand line. In other words, some of the
290 feet as described above may in fact belong to the
Windsor group. The L300 feet of strata described above by
Brooks and Maehl would belong to the Ainslie member of this
thesis. It is much thicker, and of a completely different
lithology from the Ainslie member in the hAspy valley out-

crop belt, where only 1221 feet are present.
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RESULTS OF SPORE ANALYSIS OF SAMPLES SUBMITTED FROM THE
NORTH ASPY RIVER HORTON
SECTION

Nine samples collected from the Horton sequence
as exvosed on the North Aspy River were submitted for spore
analysis. Of these, only five samples c178, €182, C190,
C197, and C208 contained identifiable svores.

Sample C178, the highest stratigraphically,
1ies 1100 feet below the Horton - Windsor contact, 120 feet
up from the base of the Ainslie member. The sample con-

tained the following species:

Perotrilites perinatus Hughes and Playford
Verrucosisporites congeatus Playford
Functatisnorites lanus Hacquebard
uncgagiggorites ? solidus Hacquebard
unctatisporites irrasus Hacquebard
Verrucosisporites gagulasus Hacquebard
Cyclogranisporites naevulus Hacquebard

c #
Leiotriletes tortllis Playford
chosgora cf. magnifica  McGregor
Endosporites micromani estus Hacquebard

along with other representatives of the following genera:

Verrucosisporites

Perotrilites

Convolutispora

Ex_gr__m__wamimi
alamospora

M ora

uro
Svinozonotrilites

Ve v st e} U
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This sample contains neither of the species
characteristic of A zone viz. Pustulatisporites pretiosus
Playford; Vallatisporites vallatus Hacquebard. However,
it does contain tyoes found elsewhere within the overlying
Windsor group, and is thus considered younger than any
oreviously identified A zone Horton assemblage. (M.S.
Barss*). Samples C45 and C129 collected 1200 feet and
1150 feet respectively below the Horton - Windsor contact,
on Judique Intervale Brook and Gallant River did contain
the characteristic A zone species Pustulatisporites
pretiosis and Vallatisporites vallatus, as did G.S.C.
samples collected on the Southwest Mabou River from 520
feet below the Horton - Windsor contact, downsection to
2600 feet. This seems to indicate that the uopermost
1100 feet of the Horton sequence on the North Aspy River
is younger than uppermost Horton successions elsewhere
in western Cape Breton Island.

Sample C182 was collected 280 feet strati-
graphically lower than the previous sample and lies
within the Strathlorne member, 150 feet below the Ainslie
member - Strathlorne member contact. The sample contained

the following species:
* Pustulatisporites pretiosus Playford
* Tallatigporites vallatus Hacquebard

% Personal Communication
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Vallatisoorites verrucosus Hacquebard i
Verrucosisporites cf. Dagufosis Hacquebard 3
Verrucosisporites nitidus Playford
Verrucosisgporites congestus Playford
Punctatisporites irrasus Hacquebard
Punctatisvorites debilis Hacquebard
Lycospora '~ torulosa Hacquebard
Granulatisporites cf. crenulatus Playford
Convolutispora cf. flexuosa Hacquebard
Raistrickia cf. clavata (Hacquebard)

Playford

along with representatives of the following generas

Convolutispora
Perotrilites
Czclogganisoorites
Apiculatasporites
Stenozonotriletes
Grandispora
Vallatisporites
Verrucogigporites

Cristatisporites
Leiozonotriletes

The presence of Pustulatisporites and
Vallatisporites indicates that this sample belongs to A zone.
Sample C190 collected 1260 feet stratigraph-
jcally below the previous sample, and 725 feet above the

base of the Strathlorne member, contained the following

species:

* Pustulatisporites pretiosus Playford
Vallatisporites verrucosus Hacquebard
Convolutisvora cf. finis Love
Convolutispora flexuosa Hacquebard
Raistrickia cf. clavata (Hacquebard)

Playford

Punctatigporites debilis Hacquebard
Punctatisporites irrasus Hacquebard
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Perotrilites cf. perinatus
Verrucososporites congestus Playford
Verrucososvorites cf. papulosus

Grandispora echinata Hacquebard
Apiculatisporites hysticosus Playford
Leioczonotriletes cf. meracus

Endosporites micromanifestus Hacquebard

along with representatives of the following generas:

Spizonotriletes

Cvclogranisporites
Perotrilites
Punctatisporites
Vallatisporites

Calamospora
Cristatisporites

Grandispora
Leiotriletes

Convolutispora

The presence of Pustulatisporites oretiosus,

along with svecies of Vallatisvorites indicates that
this sample belongs to A zone.

Sample Cl97 was collected 100 feet strati-
graphically below the previous sample, within the

Strathlorne member. The £~ owingz species were present:

Puatulatisporites pretiosus Playford
Punctatisporites debilis Hacquebard
Punctatisvorites irrasus Hacquebard
Verrucosisgoorites congestus Playford
Leiozonotriletes insignitus Hacquebard
Dictvotriletes cf. submarginatus Hacquebard

along with representatives of the following genera:s
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Punctatisporites
cf. Grandispora
Convolutisgoora
Perotrilites

Vallotisporites

The presence of Pustulatisporites pretiosus
and Vallatisoorites in this sample indicates that it,
1ike the vrevious samole, belongs to A zone.

Sample C208 collected from a voint approximately
1000 feet below the top of the Craignish formation con-
tained only Vallatisporites verrucosus Hacquebard and a
few unidentified sovecies of the genera Vallatisporites.
As these forms range throughout the Horton succession,
this sample cannot be assigned to a definite zone.

The relative stratigraphic positions of oro-
ductive samples on the North Aspy River are shown graph-

jcally on figure 13.
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.PART B
CHAPTER 7
THE ANGUILLE GROUP
IN
SOUTHWESTERN NEWFOUNDLAND
INTRODUGTION

During the 1961 field season, the author was
employed by the British Newfoundland Exploration Company
Limited to map and evaluate Carboniferous sedimentary rocks
in the Anguille Mountain area of Southwestern Newfoundland.
Although all Carboniferous rocks were studied, particular
emphasis was placed on strata of the Anguille group,
Mississippian in age.

In this chapter the Anguille succession in
various portions of the map area is described, and a new
system of Anguille group subdivision is suggested. Further,
jntragroup correlations between the Horton and Anguille
sequences are proposed largely on 1ithology and sequential
order criteria.

The areal extent of the Southwestern Newfoundland
Carboniferous basin covered in this chapter is shown on
plate 2 and on figure 1. The southeastern boundary 1lies

along a major fault separating Pre-Carboniferous igneous
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and metamphoric rocks from Carboniferous strata to the
northwest. The western and northwestern boundary is the
present sea coast. In longest dimension, the area extends
from Stormy Point to Crabbes River, a distance of
approximately forty miles; the average width from basement
rocks acrosé the sedimentary basin to the seacoast being
thirteen miles; the area encompassing some 500 square
miles.

The area can be divided into five physiographic
units: The Cape Anguille Mountains, the Codroy Valley, an
isolate highland south of Codroy Pond, the Ship Cove-Crabbes
River Lowland, and the Long Range Mountains.

The Cape Anguille Mountains, which attain an
elevation of 1200 feet, lie along the northwestern boundary
of the area and extend from the village of Codroy to Highlands
River, a distance of thirty-five miles. The average width
of this upland area is seven miles. Precipitous seacliffs
up to 300 feet in height form the northwestern edge of the
Mountains. Continuous exposures of highly folded resistant
sandstones and brittle shales of the Anguille group are founq
along this very rugged and desolate sea coast. Wave cut
beaches are found some 200 feet above the present gtrand line.
From the top of these seacliffs, the northern flank of the
Cape Anguille Mountalns rises steeply to a plateau—like top

with an average elevation of 1200 feet. Streams flowing on
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the northern flank from the summit to the sea coast are
deeply incised and for the most part, rock exposures are
abundant. However the bottoms of the gorges are filled
with slabs of sandstone and large granite boulders, making
traversing difficult. Numerous spectacular and beautiful
waterfalls are formed on ledges of hard sandstone and
brittle shale. The plateau-like gently rolling summit
of the Anguilles is covered with irregular areas of a
jungle-thick growth of intertwined and matted low spruce.
These almost impenetrable areas give way to broad open
marshes and swamps. The swamp areas are very poorly drained
and many small ponds and lakes are scattered irregularly
throughout. Slabs of grey sandstone are scattered on top
and traces of patterned ground in the form of polygons
were observed. Outcrops on top of the Cape Anguille
Mountains are almost totally restricted to isolated lake
areas, and are easily observed from aerial photographs.
The southern flank of the Anguilles is much like the
northern flank and gives way gradually to the Codroy
Valley lowland. The Cape Anguille Mountains, as far as
is known at the present time, are underlain totally by
Mississippian dense jndurated sandstones and brittle
shale belonging to the Anguille Series.

The Great Codroy River flows through the

Codroy Valley, a major 1owland between the Anguille and

e e
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Long Range Mountains extending from the estuary of the
Codroy River to Codroy Pond when it merges with the Ship
Cove - Crabbes River lowland. Underlying the valley are
a series of poorly resistant red and grey gypsiferous
shales, limestone, gypsum, and friable micaceous sandstones.
An indentation of low-1lying country into the Cape Anguille
Mountains, north of Coal Brook suggests this area may be
underlain by the soft and easily weathered shales of the
Codroy series. Sink holes are common in the lowland area,
particularly near the Codroy coast, where thicknesses of
gypsum outcrop.

The Ship Cove - Crabbes River lowland, merging
with the Codroy Valley lowland at Codroy Pond, is like
the latter, underlain by a series of soft red gypsiferous
shales and friable micaceous sandstones, belonging to the
Codroy and Barachols groups respectively. Sink holes,
particularly noticeable near Ship Cove and in an area
southwest of the Highlands River, attest to the presence
of evaporitic rocks in the underlying sedimentary series.

South of Codroy Pond, a somewhat circular
plateau-1like upland lies between the Anguille and Long
Range Mountains. Although no traverses were carried out
in the area during the past field season, it is thought
that the upland is underlain by resistant rocks belonging

to the Anguille series. gimilarities in elevation and
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general form of the upland and the Anguille Mountains are
quite noticeable.

The Long Range Mountains extend from the seacoast
at Red Rock Point through the entire area and forms the
southern extremity of the map area. This mountain system
is underlain entirely by igneous and metamorphic rocks
and rises rather abruptly from the Codroy Valley due to
a continuous fault system, at the base of the range which
overthrusts the igneous complex against sandstones and
shales of the Pennsylvanian. Deeply incised streams cascade
down the flanks of the mountains over numerous rapids and
waterfalls. Hanging valleys and cirque-like headwaters

indicate glaciation of this mountain system.

FORMER WORK

Carboniferous sedimentary rocks between Codroy
and St.Georges were first described by J.B. Jukes, (1843)
who included both Mississippian and Pennsylvanian strata
in his "Coal Formation". He described gypsum, limestone,
red shale and siltstone beds along the coast and on the
Barachois and Codroy Rivers. Murray (1881, pp. 73-101)
stated that the entire Codroy Valley lying between the
Cape Anguille Mountains and the Long Range Mountains was

underlain by beds belonging to the "Carboniferous Series".
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The stratigraphy of various parts of the Codroy Valley was
described and his map, the first to show the general
distribution of the Carboniferous between Codroy and Port
au Port, shows five principle subdivisions: A) basal
conglomerate, B)gypseous group, ¢) Carboniferous limestone-
the Lower Carboniferous, D) Millstone Grit, and E) Coal
Measures - Upper Carboniferous.

The presence of coal in the Codroy Valley
spurred economic interest and led J.P. Howley, (1918, pp.
360-384), to undertake an extensive and comprehensive study
of coal oﬁtcrops. Measurement of coal-bearing strata, along
with trenching and the driving of short adits, resulted in
detailed information on local stratigraphy. In 1937,
regional subdivisions within the Mississippian and
Pennsylvanian were proposed by A.O. Hayes and H. Johnson,
who postulated a broad three-fold division of Carboniferous
strata in southwestern Newfoundland, (1938, pp. 9-22). The
coastal section from Cape Anguille, south to Stormy Point,
was selected as the type section. Lower Mississippian
terrestrial conglomerates, sandstones, and shales in the
vicinity of Cape Anguille were designated as the Anguille
series. The anguille series was further subdivided into
a basal sandstone and conglomerate sequence - the Cape
Anguille sandstons, and an overlying dark grey shale unit-

the Snakes Bight Shale. Overlying partially marine strata
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with numerous beds of gypsum, 1imestone, and varicoloured
giltstones and shales were jincluded in the Codroy series,
with the type section just south of Codroy village.
Similarities in fauna with the Windsor group in Nova Scotia
were noted and correlation in part was suggested. Marked
changes in 1ithology within the Codroy beds facilitated
subdivision into four units- the Codroy shale, Black Point
1imestone, Woody Cove shale, and Woody Point sandstone.
None of these units attained formational status, as rapid
facies changes precluded the tracing of these subdivisions
for any appreciable distance from the type section. Massive
feldspathic sandstones, red shale, and minor coal beds
overlying the Codroy series were placed in the Barachois
series, believed to be for the most part Pennsylvanian

in age.

W.A. Bell (1948, pP. 7-18), measured a portion
of the type section in the Codroy area between Stormy Point
and Cape Anguille. On the basis of floral evidence, Bell
recognized a sequence of sandstones and shales outcropping
along the coast, north of the village Searstone, and
formerly placed by Hayes and Johnson in the Pennsylvanian
Barachois, as being uppermost Mississippian age. However, Q
the precise location of the Mississippian—Pennsylvanian
boundary in the type section remained unknown and Bell

stated that the Searstone Beds are both Mississippian-
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Codroy in part and possibly lowermost Barachois, thus
representing a transitional sequence across the upper and
lower Carboniférous boundary. Bell's detailed measuring

of the type section north of Stormy Point indicated that

the terms Woody Point sandstone and Woody Cove shale conveyed
an incorrect impression as to the lithologic nature of the
units and proposed terms Woody Cove Beds and Woody Head Beds.
Bell further noted that the contact between the two units

was transitional.

Correlation of the 1ithologically distinctive Ship
Cove limestone with the basal Windsor A 1imestone of Nova
Scotia established a recognizable base for the Codroy series.
Revision of Anguille stratigraphy was not proposed, although
Bell stated that a sequence of clastic rocks exposed on
Codroy Island conformably below the Ship Cove limestone was
younger than beds exposed along the Cape Anguille section
north of Codroy Village.

D.M. Baird, (1951) in a report on gypsum deposits
of southwestern Newfoundland, greatly extended detailed
stratigraphic knowledge of the Carboniferous basin. He
observed that a coarse clastic rock sequence outcrops
stratigraphically below the Ship Cove limestone southwest

of Ship Cove along the outer coast of the Cape Anguille

Mountains. These resistent, uppermost Anguille beds form

spectacular geacliffs and the term Seacliffs sandstone was
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applied. Thus, for the first time, a sequence of strata

lying above the Snakes Bight shales and below the basal Codroy
beds was identified and named. The previously defined rock
units - the Codroy shale, Black Point limestore, (Hayes and
Johnson), gypsiferous beds, and Codroy breccia (Bell) were

all grouped into a unit termed the Codroy Beds, while the

name Woody Head Beds as used by Bell was changed to Woody
Point Beds in order to make these rock stratigraphic terms

conform to the correct geographical names.

RECENT FIELD WORK

The author, in 1961, noted gimilarities between

Carboniferous sedimentary rocks in this area and those of

Cape Breton Island. In particular, it was noted that sequences
within the Anguille group appeared to be closely related
lithologically to formations within the Horton group. A
three-fold subdivision of the Anguille group was proposed;
these being: (A) basal unit of feldspathic sandstones,
greywackes, and siltstones, all highly indurated and very
micaceous; (B) an overlying thick grey to black siltstone ‘

and shale sequence followed by; (C) grey massive sandstones
and red and grey siltstones with only minor grey shale inter-
beds. To these units the names Lower Sandstone unit, Snakes

Bight shale and Upper Sandstone unit were applied respectively.
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During the latter part of the 1963 field season,
the author revisited the Codroy area and additional detailed
mapping at this time led to the conclusion that the Anguille
group could be divided into three lithologically distinctive
formations - the Cape John formation at the base; the Snakes
Bight formation; and the Seacliffs formation at the topj; these
being essentially equivalent to the former Lower Sandstone,
the Snakes Bight, and Upper Sandstone unit. (see plate III)
Samples containing plant material were collected from the
three formations for the purpose of more precise time cor-
relation of these sedimentary rocks with the Horton group in
Cape Breton Island, based on included spore assemblages. An
effort was also made to remap the Codroy group type section
in order to define the stratigraphic position of numerous
gypsum and limestone beds in this structurally disturbed
section. This study led the author to propose a more simplified
subdivision of the Codroy group into two units, a lower
Codroy unit comprised essentially of interbedded limestoneé,
gypsum, and red silty shales, and an Upper unit of black
fissile siltstones and pale grey to‘buff sandstones. (Baird
and Cote, 1963). ‘

REGIONAL GEOLOGY

The area described in this paper occuples a portioen

of the large Palaeozoic basin within the Appalachian folded
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belt. The regional trend is northeast-southwest SO that

Carboniferous sedimentary rocks of southwestern Newfoundland

are an extension of strata in western Cape Breton Island

with many similarities jn lithology, fauna and flora.

Mississippian and Pennsylvanian strata outcrop throughout the

Codroy area and are part of a sedimentary sequence with a

composite thickness of approximately 23,000 feet, The rocks

are grouped into the following units: Anguille group at the

base, Codroy group, Searston Beds of Mississipian age, and

the Barachoise group, which, for the most part, 1is Pennsylvan;an.
The lower Mississippian-Anguille group is the

oldest exposed sedimentary sequence in the Codroy area.

Greywacke, arkose, feldspathic sandstone and black brittle

siltstone are characteristic rock types of these predominantly

terrestrial beds. The base of the Anguille group is not

exposed and it is therefore impossible to ascertain the total

thickness of this unit. The upper contact is placed at the

base of the Ship Cove 1imestone, a thinly laminated limestone,

lithologically jdentical to basal Windsor A4 1imestone of

Nova Scotia and New Brunswick. ‘
Epiorogenic sedimentation in the lower -

Mississippian began with deposition of greywacke, coarse

feldspathic sandstone and minor conglomerate derived from

upfaulted igneous and metamorphic welts following the Acadian

orogeny. Continued erosion of upland areas resulted in
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conditions of subdued topographic relief and produced a thick
sequence of dark grey to black silty shales, fine siltstones
and minor argillaceous limestones deposited over the coarser
basal beds. Rejuvenation of erosional profiles resulted in

a thick series of sandstones being deposited towards the close
of Anguille accumulation. Tmmediately north of the area here
described, these uppermost Anguille gandstones grade into
coarse conglomerates.

Encroachment of shallow seas over areas of low
topographic relief at the close of Anguille sedimentation
resulted in the deposition of the Ship Cove limestone.
Continued fluctuation of the strand line led to the'depositiqn
of alternating marine and terrestrial sedimentary rocks with;n
the Codroy group. Spits and bars isolated embayments of the
Codroy sea and evaporitic conditions produced gypsumland
anhydrite beds. It is possible that salt was also deposited
in the deeper portions of these jisolated evaporating basins.
Limestones containing marine shelly faunas occur in the
sequence and the fragmental nature of the shells, along with
algal structures, suggest shallow water conditions during
deposition.

As marine transgressions became less frequent, ‘
a sequence of black 1limy shales, very thin algal 1imestones,
green and grey siltstones and massive friable gsandstones

accumulated. The presence of a meagre fauna and salt
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pseudomorphs in these beds suggest brackish water, muddy ,
regressive marine conditions during deposition of the upper
Codroy, Woody Cove beds. Sandstones, particularly well e#posed
at Woody Cape or Point, are massive, crossbedded and contain
abundant macerated partially coalized plant remains. These
beds may represent deltaic sand buildups within the predominantly
estuarian environment, Lithologically lower beds of the uppef
Codroy closely resemble strata belonging to the lower Canso |
group in Nova Scotia and it would appear that environmental
conditions during accumulation were similar. However, the
presence of upper Windsor faunas C and D subzones within the
upper Codroy, suggests a time correlation with the upper
Windsor beds of Nova Scotia.

A return to terrestrial conditions in the final
retreat of the Codroy sea resulted in the deposition of a
very thick sequence of sandstones and shales belonging to the
Searston Beds. Floral evidence (Bell, 1948, p. 20) indicates
that these beds are of uppermost Mississippian age and are

correlated in time to part of the Canso group in Nova Scotia.

The Searston beds merge imperceptibly into the Pennsylvanian
Barachois group composed predominantly of massive arkosic
sandstone and reddish brown siltstone, characteristic of
terrestrial alluvial plain deposits.

The following table shows the development of the

Carboniferous stratigraphic column in southwestern Newfoundland.
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THE ANGUILLE GROUP

GENERAL STATEMENT

The Lower Mississippian Anguille group underlies
the Cape Anguille Mountains which extend from Codroy Village
to Highlands River, a distance of 35 miles. This mountain
system is developed upon the resistant strata of the Anguille
group which have been folded and faulted so as to produce a
structurally complex anticlinoria. An upland surface south
of Codroy Pond is also largely underlain by sedimentary rocks
of this group. Thus, 70 percent of the Carboniferous rocks
in the area belong to the Anguille group, the remaining
30 percent being strata of the overlying Codroy and Barachois
groups, Mississippian to Pennsylvanian in age.

The predominant rock types within the Anguille
succession are greywackes, arkoses, feldspathic sandstones,
dark grey thinly bedded to fissile siltstones and shales,
and minor dense, grey, thinly bedded argillaceous limestones.

A three-fold subdivision of the Anguille group is
now proposed. These subdivisions are recognizable at various
1ocations throughout the area, (see plate II and plate III)
and are, therefore, given formational status. The three
formations are the Cape John formation (bottom); the Snakes

Bight formation; and the Seacliffs formation. A continuous
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section of the Anguille succession is not known, and thus the
type localities of these formations are therefore geographically
separated.

The base of the Anguille group is not exposed in
this area, and therefore jt is impossible to determine the
total thickness of this succession, but a thickness in excess
of 6500 feet is indicated. From regional considerations, it
seems likely that basal Anguille sedimentary rocks lie upon
either a pre-Carboniferous igneous and metamorphic basement
similar to the Long Range complex, Or upon shelf limestones,
Ordovician in age.

The upper contact of the Anguille group is exposed
at several localities in the area and is placed at the base
of a lithologically distinctive and geographically widespreaq
thinly laminated 1imestone - the Ship Cove 1imestone which |
is the basal bed of the overlying Codroy group. Localities
at which the Anguille-Codroy contact can be observed include:
the southern tip of Codroy Island, at O'Regans, at Ship Cove,
on Broom's Brook, and in the vicinity of Highlands River.

This marker horizon is identical lithologically to the basal
Ay Windsor limestone in Cape Breton Island, at the base of
which the upper contact of the Horton group is placed. Thus,
both the Anguille and Horton sequences are capped by the same
limestone. An excellent exposure of the Anguille-Codroy

contact can be observed on OtRegan's Brook at the roadway
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bridge. Here, the thinly 1aminated Ship Cove limestone

conformably overlies pale grey giltstones of the Anguille.
On Codroy Island, brecciated fragments of Ship Cove limestone
are present in a poorly sorted grey siltstone lying immediaﬁely
below the thick accumulation of the main limestone bed. Thié;
coupled with the fact that a few thin coarse clastic interbeds
occur in the Ship Cove limestone at this locality, indicates;l
that tectonically unstable conditions in the immediate area
accompanied the encroachment of the Codroy sea. The contact
at O'Regan's shows none of the above features. At Ship Cove,
located on the outer coast of the Cape Anguille Mountains, the
Ship Cove laminated limestone directly overlies uppermost
Anguille coarse red and grey arkoses, while on Broom's Brook
dense grey indurated sandstones of the Anguille are overlain
by the laminated limestone. Faulting at this latter location
complicates the section somewhat, but the contact appears to
be conformable in nature. |

Thus, the Anguille group as here defined represents

a rock stratigraphic unit being post-granite and metamorphic

basement and/or post-Ordovician shelf limestone, and pre- ‘il

basal Codroy limestone. Pilant spores in beds within the
lower Cape John formation indicate an early Mississippian
age for this sequence of clastic rocks.

In the following pages,the three formations

within the Anguille group are discussed in detail.

e e e b MRS it
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THE CAPE JOHN FORMATION

Poorly sorted massively bedded greywackes, arkoses,
lenticular conglomerates, and dense red to greenish grey
giltstones outcrop towards the base of the Anguille group. It
is to this sequence, which attains a thickness in excess of
2500 feet,that the name Cape John formation is applied. The
base of the Cape John formation is not exposed in the area,
and therefore, it is not possible to estimate the total
thickness of this formation or the nature of the Anguille-
pre-Anguille contact.

The upper contact of the Cape John formation is

placed at the first occurrence of a thick sequence of black,

brittle, thinly laminated, fine grained siltstones and shales
belonging to the overlying Snake Bight formation. It is

well exposed along the seacoast of the Anguille Mountains

at Snakes Bight and southward to Grebes Head (see photograph

15). The contact is very sharp due to a marked colour

change of the pale greenish grey strata of the Cape John .
formation to a dark grey to black colour of the overlying ‘il
Snakes Bight sequence. Steeply dipping beds of red and grey
massive arkose outcrop along the entire eastern side of

Snakes Bight northwestward to Cape John. The formation

derives its name from the latter locality. Rugged and

precipitous seacliffs, coupled with an absence of favourable
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boat landing locations, preclude the measuring of several
portions of this section in detail. However, the following
sequence was measured along this coastline from Snakes Bight
northward to a major fault zone and is presented here as a

description of the upper 300 feet of the Cape John formation,

UPPERMOST BEDS OF THE CAPE JOHN FORMATION
AT SNAKES BIGHT COVE
Conformable contact with overlying dark grey siltstones of
Snakes Bight formation.
Cape John formation: - Feet
Sandstone .... Very dense, fine grained, greenish

grey, poorly bedded, micaceous, with
calcite Stringers ...O......‘............. hz

Siltstone .... red-brown, with minor greenish
mottling and calcite stringers .......c.-: 28
Sandstone .... Very fine grained, greenish grey,
well bedded and containing calcite
Strirlgers .......0.....l...l..........'l.. 22

3iltstone .... red-brown, with minor greenish
mottling e @ ® o & & & 0o ..0...0.................. 5

Sandstone .... greenish grey, medium grained,
oicaceous and crossbedded ....eeececcccres 6

Siltstone .... red-brown, MOLLE1EA +veeasosssossassoaacccee 3
Sandstone .... greenish grey, fine grained, well

bedded, minor maroon siltstone

parting, CcalCite ceveseecovecssssocosenenes 12

3iltstone .... red-brown, with good crossbedding ...cecce 10
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Sandstone .... greenish grey, fine grained, well Feet
bedded, good crossbedding, calcite
Veins ....'..l'........l.................. 36

3iltstone .... red-brown, minor mottled green
siltstone partings, lenticular ........... 6

Siltstone .... green;sh grey, fine grained, waxy

chloritic, with small calcite
concretions .....l..'0..................0. 6

Siltstone .... red-brown and green, very fine grained,
with kunkurs and lime concretions ........ 6

Siltstone .... greenish grey, dense, very fine
grained, well bedded, crossbedding, '
pink calcite VEINS eeceoscosossssccsssssscoss 35

Siltstone .... red-brown, with minor green silty
intervals and calcite veins .....cceccvces 2L

Sandstone .... greenish grey, fine grained,
micaceous’ well bedded .O....l.........l’. 10

Sandstone .... red-brown, fine grained, with
fissile red-brown siltstone partings ..... 8

Sandstone .... greenish grey,_fine grained .....ccceccvee 20

Siltstone o e o 0 red"'brown oo.....-cooo-o‘oo-oo.ooooorouo-oo 6
Siltstone .... green, £1SS11E veeevcovoscscsaoassornnnones 10
Shale ........ red-brown, fissile, argillaceous

siltstones and dense, red-brown,
medium grained siltstones .....eeccececcc” 12

e———

Thickness ......"..l.........I.'........‘307

Scattered exposures of Cape John strata are found Q‘
along the summit of the Cape Anguille Mountains in the
vicinity of Friars Pond and Hynes Pond (see plate II ). At

the latter location, a minimum thickness of 2,00 feet is
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present, with neither the upper nor lower contacts of the
formation being exposed. Here, beds of medium to coarse
grained, greenish grey greywacke alternate with beds of fine
greenish grey and red-brown giltstone. Scattered lenses of
conglomerate are present in the coarse greywacke beds. The
conglomerate zones carry abundant pebbles of well rounded
white to pale grey quartz. Thickly bedded red-brown dense
indurated siltstones outcrop towards the upper portion of
the exposed sequence. The following section of Cape John

sedimentary rocks was measured at this location,

SECTION OF CAPE JOHN FORMATION EXPOSED ON CREST OF
ANGUILLE MOUNTAINS AT HYNES POND

Thickness of concealed Cape John strata to Snakes Bight
formation unknown. Feet

Siltstone .... grey, calcareous, micaceous, thinly

bedded, minor feldspathic greenish

sandstone .....-'..l.......'....-....l..... 50
Concealed ...00'...Q.l.......0........'...l..'.‘..‘..'... 100

Siltstone .... very calcareous, red-brown, siltstone ‘
to very silty red-brown 1imestone ....esee 90

Concealed ...‘.......0.l...'................l..l‘.....l.. 200

Siltstone .... fine grained, greenish grey, very
micaceous, underlain by greenish grey
very massive and micaceous fine |
grained Sandstone -oo.oo.c-'o-oaoooooocoooo 100
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Feet
Concealed ..0.0...00!....O..C.Q....Q...0.0.0.0.....'0‘..0250

Sandstone .... massive, feldspathic, greenish,
feldspar is mostly salmon red
orthoclase, gritts are interbedded
with green very calcareous, very '
micaceous sSandstones ......cececcceecaconce 50

Siltstone .... fine grained, light grey, calcareous,
dense and thinly bedded with one bed
of lettuce green waxy shale at base veeese05

Conglomerate . massive, with green gritt matrix,
feldspathic, poorly bedded, rounded e
quartz pebbles 1/2" to 3" in diameter .... 55

Sandstone .... fine grained, green feldspathic, to
interbedded platy green gritt, minor
conglomerate, minor brown and green

shale ........'................'..........220
Sandstone .... fine grained, feldspathic, and thinly '
bedded green gritts .....ececececsoocccers 55

Gritt ........ massive, green, feldspathic, calcareous .. 55
Concealed ..'..'l..0.‘..l......!.....0..0....0..0‘.....‘.165
Gritt ........ massive green, feldspathic and

conglomeratic, overlain by a red-brown ‘
silty shale ....cccceeovecorcecoccrers ceee 55

Sandstone .... thinly bedded to platy, fine grained,
green, slightly calCareouS ..ccosssovesses 55
Sandstone .... platy to almost fissile, fine

grained, sandstone to siltstone,
mascerated plant fragments, siltstones
are very light green .......cececeececcccs 55

Sandstone .... greenish grey to green, gritty,
medium grained, massively bedded
quartz stringers, 2 few scattered
quartz pebbles, well rounded AP B ¢

Sandstone .... massive, green, feldspathic, medium
grained ...... S R R R A 55



239

Feet
Concealed .0000.00..00....0..‘..0.0......0.....0.-..0..0.330
Gritt .eccoecee greenish, calcareous and thinly

bedded, medium grained, grey e
feldspathic sandstone ........cceeccvecces 55

Siltstone .... light grey, thinly bedded, micaceous
and CalCareOUS ..cccssssossocovassereccccs 55

Siltstone .... massive, greenish grey and light e
Erey, CAlCar@OUS ...oeseccsscoscceneocres 55

—

Fault at base of section here.
Total thickness exposed e ieeeeeeeesssa2380

Thickness of basal Cape John strata to basement unknown.

Other isolated exposures of Cape John strata
outcropping along the crest of the Anguille Mountains are
difficult to place stratigraphically, as large intervening
areas are covered with broad open marshes.

Baird (1951, p. 156) reported 1,500 feet of
conglomerate and grey sandstone lying stratigraphically below
a thick grey shale unit southwest of Ship Cove on the northern
flank of the Cape Anguille Mountains. The base of this
section is not exposed,but due to the lithology and “
stratigraphic position, they are correlated here with the
Cape John formation.

A thin fault slice of Cape John strata extends
along the northern flank of the Cape Anguille Mountains from

Hynes Gulch to, and possibly beyond, Lewis Gulch (see plate IT).
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Red-brown feldspathic sandstones and siltstones with interbeds
of massive greenish grey feldspathic sandstone outcrop on |

Lewis Gulch, where the following section was measured.

CAPE JOHN FORMATION AS EXPOSED AT LEWIS GULCH

Conformable contact with overlying Snakes Bight formation

Feet
Siltstone .... greenish grey, indurated and dense,

red-brown, with minor grey feldspathic
SANASEONE +.cecsocossssosssonoescoeesccsss L0

Sandstone .... red-brown, fine grained, feldspathic,
minor green mottling .....................420

Concealed .ceeccecoveccscsoce

.0.0.0....0..0...............295

Siltstone .... red-brown, poorly bedded with minor
interbeds of red-brown, fine grained
3andstone ..c.cecceoccacoe

ThiCkneSS ....‘..Q...l............0000_00.0821

Base of section faulted out,

A1l sedimentary rocks of the Cape John formation
appear to have been accumulated under terrestrial environments.
No undoubted marine fauna or 1ithologies were observed. The
presence of much relatively fresh, salmon red,orthoclase “
feldspar in these clastic rocks suggests the rapid weathering
and deposition from a nearby igneous positive area.
Unfortunately, at the present time, direction of transport

of the clastic material is not known,
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Megafossils of any type are very rare, and only

a few very,poorly preserved,plant fragments were observed
in this sequence. Numerous samples were macerated for spore
analysis but only one was productive. This sample was
collected from the shore section immediately north of Snakes
Bight Cove and yielded the following:

Punctatisporites

Calamospora

a
(velogranisporites
Kgfcu%atasgor{tes

onvolutlispora
R {strIcEIa
qicosgora

erotrilites
Eefozonotr{Ietes

ct. RetusotrIIetes
ctf. VaIIatisgorites

Reiotriletes tortiles Playford
Punctatisporites debilis Hacquebard
Punctatisporites EIangs Hacquebard
Punctatisporites rrasus Hacquebard
Dict otri%etes cf. suEmgrginatus Playford
Perotrilites erinatus ﬁgGes and Playford
cf. Lycospora mggnI?ica cGregor
Retusotriletes avonensis Playford
The above assemblage, jdentified by M.S. Barss,
Geological Survey of Canada, Coal Research Division, indicates
a lower Mississippian age. The nature of this assemblage
will be discussed further on in this chapter, where correlation

between the Anguille and Horton groups is considered. 'ﬁ
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THE SNAKES BIGHT FORMATION

A thick sequence of dark grey, fine grained clastic
rocks here referred to as the Snakes Bight formation conformably
overlies the Cape John sequence. The contact between the two
formations can be observed at several localities along the
outer coast of the Cape Anguille Mountains from Snakes Bight
Cove, (from which the formation derives its name) southwest-
ward to Grebes Head. (see plate II, plate III, and photographs
15 and 16). The contact, defined by a marked change in colour
from pale greenish grey to dark grey; and in bedding from :
massive to thinly bedded and figssile, is conformable and
non-gradational. The lower contact of the Snakes Bight
formation can also be seen in Lewis Gulch, fifteen miles
northeast of Snakes Bight Cove. Here, dark grey shales of
the Snakes Bight conformably overlie pale greenish grey and
red-brown siltstones of the underlying Cape John sequence.

The upper contact of the Snakes Bight formation is
exposed at Cape Anguille, directly in front of the light-
nouse. (see photograph 18) At this location, dense, dark
grey siltstones and shales give way, along a conformable
contact, to the overlying massive sandstones and conglomerates ‘
of the Seacliffs formation. Similar upper contact relation--
ships were obgserved on Lewis Gulch where dark grey, silty

shales are overlain conformably by massive fine grained grey '



candstones and conglomera

succession,
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tes of the succeeding Seacliffs

Continuous exposures of the Snakes Bight sequence

are found along the outer coast of the Cape Anguille Mountains,

from Cape Anguille to Sna

latter location, Snakes B

kes Bight Cove. Northeast of the

ight strata are folded into a broad

syncline that extends from Snakes Bight Cove to Hynes Gulch,

where the structure 1s terminated by a complex fault system.

Scattered exposures of gr

ey siltstones and shales in Friars

Gulch clearly attest to the continuation of the structure

through this area. East
are thought to extend in
of the Anguille Mountains
plate II). On the southe
folded and faulted black

of Hynes Gulch, Snakes Bight strata

a narrow belt along the northern flank
to a point south of Ship Cove (see

rn flank of the Mountain, highly

giltstones, criss-crossed with numerous

white calcite veins, outcrop in the stream bed of upper

Broomt's Brook. Structura

1 complications make thicknesses

difficult to estimate, but it is felt that approximately 1500

feet of Snakes Bight stra

exposures of Snakes Bight

ta are present. Discontinuous

sedimentary rocks also outcrop on

Grandaddy's Brook (see plate III).

The Snakes Bi

ght formation thins eastward from the

Codroy Village - Snakes Bight Cove area, where a minimum "l

of 1000 feet and possibly as much as 2500 feetl of section is

present. Eagtward from here, in Lewis Gulch, 775 feet of
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strata are present, while further east Baird (1951, p. 156)
estimated that a thickness of 650 feet of Snakes Bight strata
is exposed in small brooks flowing of f the northern flank
of the Anguille Mountains in the vicinity of Ship Cove.

Thinly laminated, black, very fine grained,
argillaceous siltstone and dense, grey, more thickly bedded,
generally jointed, fine to medium grained sandstone and very
brittle, black, extremely thinly laminated to fissile
calcareous, silty shales are predominant rock types. Bedding
is well developed and ripple drift crosslamination is
common. Calcite veining is a characteristic feature and
pyrite concretions are abundant in many of the dense, more
thickly bedded, silty interbeds.

Bottom structures observed on some of the more
massive sandstone beds include flute casts, groove casts,
and load casts, all characteristic of, but not exclusive to,
turbidite sequences. Graded bedding does occur in some of
the thick sandstone beds. Rip-up clasts are also very
abundant. Many of the coarser sandstone beds contain
lenticular zones showing numerous black silty shale chips
derived from the underlying shale interbeds. There is strong “
evidence that some of the coarser clastic rocks were deposited
from density currents and it is possible that some portions of
the Snakes Bight formation were deposited in a marine flysch

environment. Some of the Snakes Bight
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beds may have been 1aid down in a marine environment, but,
despite the fact that many exposures were carefully searched,
no marine fossils were found in this sequence. The only
fossils observed were delicate fragmented plant stems in the
dark black fissile siltstones. Thirteen samples collected
from the Snakes Bight sequence were submitted for spore
analysis, but in every case, no identifiable spores were
extracted from the macerations.

The dark colouration, the fine grain size that
is prevalent jn the sequence, and the extremely uniform and
thin laminations, ( see photograph.£Z),together with the
presence of considerable pyrite, suggest restricted current
action and overall reducing conditions during the deposition
of major portions of the Snakes Bight formation. Some of the
coarser clastic rocks appear to have been jntroduced into
the basin by turbidity currents. It is thought that subdued
topographic relief existed after Cape John accunulation and
that an extensive lake system or inland sea was present along
the margins of a broad alluvial plain. Tt is within this
environment that beds belonging to the Snakes Bight succession
are believed to have accumulated.

Structural complications, coupled with a lack of
access, renders the measuring of sections of Snakes Bight
strata very difficult. For example, at the type locality,

along the coast of Snakes Bight Cove, preciptous seacliffs
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averaging 200 feet in height rise directly from the sea with
only a few isolated and very small landing beaches being
present. The beaches are generally very hazardous to occupy
due to the presence of overhanging cliffs of loose grey shale.
These factors render the detailed measuring of the type
section impossible. Continuous sections of Snakes Bight
strata are present on Low Brook (see plate IIT) and on Broom®s
Brook (see plate III). However, on both of these sections,
particularly the latter, complex folding and faulting disturb
the sequence and the lack of recognized marker beds within
the succession renders these sections impossible to
reconstruct. The most continuous and least structurally
complex Snakes Bight sequence outcrops along the seacoast
north of Codroy Village, (see figure.;gl; Here, the author

measured the following section.
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SNAKES BIGHT FORMATION
CAPE ANGUILLE AREA

(Portion D, see figure 12)

Conformable contact with overlying Seacliffs formation.

Feet

Sandstone .... EreY, fine grained, evenly bedded,
in - 3" interbeds of dark grey

laminated siltstone, CN 319 ..cecocscocecs 13

giltstone .... grey, fine grained, ALY R
bedding, alternating with dark
grey thinly laminated siltstones, '
CN 320 R R R 18

Concealed ..... Vieesacsssesnsenee

0...'.......‘....'...... 18

Sandstone .... Erey, fine grained, massive, '
5 foot bedding, dense R R R 2

Concealed ....cesocese

I R 5

gandstone .... grey, fine grained, 6" bedding
well jointed to give parallelgrams
2% x 8"; joints filled with calcite teeseesRD

Concealed ...ccecoovsovoancccs

..I...............‘...‘..... 10

Sandstone .... &Y€y, fine grained, excellent
jointing pattern, pyrite concretions
cmon .Q...l.....I...........O...O..O..I.l.B

Siltstone .... ETYe€Y, coarse grained, dense, well

bedded, jointed, pyrite concretions,

plant fragments, CN 321 .ceeseneerenent 22
Shale ...eosee black, fissile T R i 2
Siltstone .... BréeY, well jointed, o pedding ...ecccecc 2

Siltstone .... dark grey, thinly laminated, brittle ..... 3
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Feet
Conglomerate . ijntraformational, plated of dark grey
fissile silts in dark grey siltstone
matrix’ I‘ip“up ClaStS ooooooc.-ooooo-ooooo 3
Siltstone .... dark grey, fine grained, thinly"
laminated to fissile ......eeeeerecceccecs 8
Siltstone .... dark grey, 4" bedding, limonite :
staining, jointed, CN 322 ..cocooasocsscsns 5
Shale ..ccse00 black, fissile, brittle, minor
CONLOTLION +cveooosoonnneeoneseeoecrsonsts 75
Siltstone .... black, fine grained, thinly
laminated, minor 2zones of rip-up
ClaStS, CN 323 0.o.ooooooo--oooocoo.-no-oo L|'8
Siltstone .... dark grey contorted laminations,
common convolutions, CN 324 .coseccaoonces 6
siltstone .... dark grey, fissile, thinly
1aminated, brittle, calcareous ...oecesesce 36
Sandstone .... BreéYy, fine grained, limonit
atained, ripple marked, N80 :
slopes to south ....coceeeaecreecst? 5
giltstone .... dark grey to black, laminated, brittle ... 52
Sandstone .... buff weathering, fine grained, grey,
jOinted, CN 32L|' ooccccou.o.ooooo.-oo-o.fooo? 2
Shale ......0¢ ETEY) £1iS811€ +veovsosaesosooseroeeerots 32
Sandstone .... BTre€y, fine grained, 1imonite stained ..... 3
Concealed ....coccecce e R R R R 15
Sandstone .... Brey, fine grained, evenly bedded, 1 ft.
beds, jointed, 1imonite stained, N 325... 1lb

Shale ........ dark grey, arenaceous, fissile, brittle ..
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Top of Quarry Sandstone

Feet
Sandstone .... 8rey, fine grained, thickly bedded

CN 326 ceeeeecccocssosesosvenasne cecssecacns . 30

Sandstone .... grey, coarse grained ....... ceesae veeeeese L

Sandstone .... Egrey, medium grained, crossbedded ...... .. 2

Conglomerate . 1enticglar,white uartz and grey
shalg- in grey medium grdined sandstone
matrix, CN 328 ...... .o

..'0......00......0 3
gandstone .... grey, medium grained, graded ......ceecc-e 6
Sandstone .... BYey, fine grained, numerous shale

rip up clasts along bedding planes,

drift plant material, CN 329 ..... cecosses 32

Sandstone .... grey, Very finé grained, dense ...ccceccce 2

Bottom of Quarry Sandstone

Feet
Siltstone .... dark grey, thinly laminated .....ccceccc-- 15
Sandstone .... EY€Y, medium grained, crossbedded,

platty bedding, rip up jointed clasts

common 12 feet up from base, ' '

CN 331"‘332 ooo-oooao.coo. ooooo e o s o0 8 0000 LPS
Siltstone .... grey to greenish grey, fine grained

fiSSile’ rusty ..... ......00.0............ 6

Fault Zone

Siltstone .... black, evenly laminated, brittle,

crossbedded with calcite and quartz

veins, 1/4" - 1/2", delicate plant

fragments e e 0o 0o 0 o 0o 00 .0.0.........0.. ..... L4 20
Sandstone .... grey, fine grained, dense, reddish

brown cast in places .....cecccecce ceeerens 35

Concealed co 6 e 0 0 6 0o 0 8 0 0 000 e o0 0o 0 0 0o o0 e o 0 0 o @ o0 00 ...........'. 20
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Feet
3iltstone .... black, thinly laminated, cross-

cutting, calcite veins ...cceceececcccccrcs 3

Concealed approximately ...eeeecseecoecccccc: ceeesesssees 100

s{1tstone .... black, thinly laminated .....ccceeeccrcccr L

———

End of outcrop eressseeneasl99
i.e., in areal portion of Cape Anguille anticline

Basal beds of Snakes Bight formation not exposed

THE SEACLIFFS FORMATION

Precipitous seacliffs of steeply dipping sandstone
beds form the northern end of the Anguille Mountains south
of Ship Cove. These sandstones are, for the most part) massive,
arkosic and friable. 1t was these beds that Baird (1951, p.156)
proposed to name the Seacliffs sandstone. In the present paper,
these beds, and equivalent strata, are referred to as the
Seacliffs formation. They represent the final phase of
Anguille accumulation.

The upper contact of this formation is placed atv

\

the base of a distinctive, thinly laminated limestone, the
Ship Cove limestone, which is well exposed at many localities.
At Ship Cove, the characteristic basal Codroy limestone
directly overlies the uppermost Seacliffs beds of coarse,

red and grey, friable arkose and silty shale. in the Codroy

area, the Anguille-Codroy contact is well exposed on the

R
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southern end of Codroy Island and at the roadway bridge of
Ryan's Brook. On Codroy Island, brecciated fragments of

Ship Cove limestone are present in a poorly sorted siltstone

lying jmmediately below the thick main limestone. This,

coupled with the fact that a few coarse clastic interbeds occur
in the Ship Cove limestone, jindicates that unstable conditions
in the immediate area accompanied the encroachment of the |
"Codroy Sea". The contact at Ryan's Brook shows none of

the above features, and the uppermost Seacliffs beds are over-
lain sharply and conformably by typical Ship Cove limestone.
The lower contact of the Seacliffs formation is exposed along
the seacoast in front of the Cape Anguille-lighthouse. Here!
grey, ccarse to medium grained sandstone, with poorly marked
bedding and numerous 1enticular masses of coarse conglomerate,
directly overlies black siltstone belonging to the Snakes
Bight formation.

Thickly bedded, medium to coarse grained,
feldspathic, grey sandstone and greywacke, with more thinly
bedded, grey siltstones and minor grey, thinly bedded to “
fissile argillaceous siltstones, are predominant rock types.
However, thickly bedded, crossbedded, fissile, micaceous, req
and grey arkoses and red silty shales outcrop along the outen
coast of the Anguilles from south of Lewis Gulch to Ship Cove.
Similar strata were not found on the southern flank of the

mountains, nor in the Codroy area, and it is evident that
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different facies of the uppermost Seacliffs beds exist in
different portions of the basin. Current ripple marks,

large scale crossbedding and mud cracks are common gedimentary
features. Macerated plant fragments are found throughout

the sequence, but a marine fauna was not observed anywhere.
The presence of sandstones carrying abundant plant chowder,
indicate terrestrial conditions nearby during sedimentation,
and, in places, large-scale crossbedding is suggestive of |
windblown sand.

Lenticular conglomerates, particularly well
developed at Cape Anguillée and in Lewis Gulch, carry well
rounded pebbles, from 1/4 inch to L, inches in diameter, of
white quartz, pale grey and white Ordovician limestone, chert,
greenish grey anorthosite, whitish pink granite, red thyolite.
and dark, fine grained volcanics, (see photograph.lg). It is
thought that these lenses represent the channels of old
rivers that wandered across broad alluvial plains and;dgltas.
It is clear, from the pebbles in the conglomerates, that
basement igneous masses and Ordovician shelf limestones were
exposed as source areas. With the information available,
however, the actual areas of denudation are not apparent.

Because of their indurated nature, the rocks of
the Seacliffs formation are well exposed. Many spectacular
gorges have been carved into the rocks of this group by streams

rushing down the flanks of the Cape Anguille mountains.
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Continuous exposures of these beds are found on Grandaddy's
Brook, north of Millville, where a thickness of 2,500 feet
is assigned to the formation. This agrees closely with the
estimate of 2,800 feet for the exposures at Broom's Brook,
some eight miles to the northeast. Baird (1951, p. 156)
measured 3,200 feet of Seacliffs strata in the Ship Cove
area, and more than 4,900 feet of these beds have been
measured at Lewis Gulch. On Codroy Island, 1,400 feet of
Seacliffs beds crop out on the shore. It is estimated that
not more than 350 feet of Seacliffs strata lie between the
jsland, on which the contact with the underlying Snakes Bight
strata is not exposed, and the mainland, where the contact
is exposed. Assuming that there were no intervening faults,
this would give a thickness, probably a minimum thickness,
of 2,277 feet in the Codroy area. These figures generally
indicate a marked thickening of the Seacliffs formation
northeastward from the vicinity of Codroy Village, 2 trend
opposite to that of the underlying Snakes Bight formation.

Thirteen samples of Seacliffs sedimentary rocks
were submitted for spore analysis but, like those submitted
from the underlying Snakes Bight formation, were
unproductive. The almost complete lack of spores in the
entire Anguille succession is puzzling, as there is abundant
drift plant debris present. Lithologically similar strata

submitted from the Horton group in north Cape Breton yielded

R e DR
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abundant spore assemblages. In the Newfoundland Anguille
sample, it was not a case of poorly preserved material, but
rather a complete lack of included spores. Two theories for
this discrepancy are suggested: (A) the Anguille strata were
accumulated farther from areas of vegetation than the Horton
sedimentary rocks, and (B) a marked change in the Ph of the
water from the Cape Breton depositional basin to the southwest
Newfoundland depositional basin resulted in the destruction
of spore material preferentially in the latter area.)

The following sections of the Seacliffs formation
are presented to illustrate the 1ithologic nature of this

succession.

CODROY ISLAND
CAPE ANGUILLE SECTION OF SEACLIFFS FORMATION

(See figure 12)
Portion A - Exposed on Codroy Island

Sandstone .... Erey, medium grained, calcareous.
crossbedded R R R

Iimestone .... contorted Ship Cove type, sandstone
Stringers Q....0...'...‘...O.......C...l..lio

Limestone .... brecciated shards and fragments of
Ship Cove type, CN 311 ...................2.0

Sandstone .... brown and buff, coarse-grained,
feldspathic oo.ooboccoooooooooooooooooooo.B-s

Sandstone .... grey, medium grained, feldspathic veesesssldd



Siltstone ...

Sandstone ...
Sapdstone oo
Sandstone ...
Sandstone ...

Concealed ...
Sandstone ...
Siltstone ...
Concealed ...

Sandstone ...

Sandstone ..

Conglomerate
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Feet

green, micacews .......0............'....1.5

reddish grey, medium grained,
feldspathic, massive, CN 312 ...evveeesessl0

greenish grey, medium grained,
plant ﬁ‘agnents ..l.l.......l.........'..'h.o

reddish brown, coarse-grained, : .
feldspathic, CN 31k e iiesieaseseaessnl0

greenish grey, medium-grained,
1‘eldspathic o...0.0....'....0...0.....‘0..2.0

.......‘...‘...........'...................160
grey, fine grained, evenly bedded ........150
grey, fine grained, thinly bedded ........ 6

..'.....I....................'.....'.....'.100

grey, greenish grey, medium grained,
aI'ICOSiC, Well bedded, CN 35 -cooo-oooooooo 75

red, very fine grained ...ccceoeeseocrene” 3

fresh salmon red, granite pebbles ..ceeoce- 3

Concealed ...............................................175

Sandstone ...

red-brown, medium-grained, arkosic,
dense, indurated massive bedding .eccoeeces 8

Concealed ‘....'.......C.OC'.O..........'...00000000.0'00290

ArkoSe ...co

Sandstone ...

Sandstone ...

reddish brown, medium-grained, very
dense, indurated J R LR R 10

greenish grey, fine grained, dense ......- 25

reddish brown, fine grained, massive,
dense .0....-.000"..O...l..lll..‘.......' 10

Concealed ....0.............."...O‘..‘.........IO.O.'...ZSO

Shale ...coce

brownish grey, fissile, Arenaceous ...ssse 6




Sandstone ....
Sandstone ....

Sandstone ....
Sandstone ....

Sandstone ....
Sandstone ....
Sandstone ....

Sandstone ....

Sandstone ....

Siltstone ....

Shale ...ccoe0
Sandstone ....
Shale ..coceee

Siltstone ....

Shale .ceceoee

Siltstone ....

Shale ...cc00

Sandstone ....

Sjiltstone ....

256
Feet
brown, coarse-grained, feldspathic ....... 2

grey, fine grained, grey silt parting .... 3

grey, medium grained, ripple N80°W,
3-1/2 inches, faint  worm tubES .e.sesees 1

grey, coarse-grained, rip up clasts
along bedding planes, quite massive ...... 25

grey, fine grained, ripple marked ........ 60
grey, medium grained, massive .....ceocceo 25
grey, fine grained, 1/k sinch bedding ..... 4

pale grey, fine grained, evenly’
bedded, micacews 0..00..........'00.0.... 1

grey, fine grained, 1/2 inch bedding .....
grey, coarse-grained, ripple marked,

Strike N70OW stoss slopes to south,

mud craCking ....‘.......D...l...'.....‘..z.s
dark grey, micaceous, calcareous ...ececesee 12
buff, fine grained, ripple marked',..f....l.5
dark grey, silty R R R R R A .5

grey, dense, well bedded, ripples,
strike N700w .....C‘..ll.........l'.....lﬂ- .5

grey, fiSSile ......D...........!.Cl...'.‘ .5

grey, ripple marked, at N70W choppy
orossbedding, drift plant fragments ...... 3

grey, fissile, brittle ..cocceeceoccecccccs L

buff, fine grained,'feldspathic;'
massive T T T R R R A L

dark grey, thinly 1aminated, fine
grained, drift plant fragments ....ceececccs 9




Sandstone

Siltstone

Sandstone

Sandstone

Conglomerate .

Sandstone ....

Conglomerate .

Sandstone ....

Conglomerate .

Sandstone ....

Siltstone

Sandstone

Sandstone

Sandstone

Concealed between Codroy Island and Mainland ....cccceee

257
Feet

fine grained, grey, 6 inch bedding,
choppy crossbedding ....cecececcceccocence

dark grey, brittle, £18911€ seeecoecessees 1

grey, fine grained, thin shale
Eartings, 6 inch bedding, ripple marks ‘
700w stoss smlth ......................‘. 6

grey, medium grained, evenly bedded ...... 38

grey, jnterformational sandstone pebbles’
sandstone matrix, rip-up clasts ..coccecae

grey, medium grained, MassSive «.eoeeecess.s100

sandstone pebbles in medium grained
sandstone matrix, rip-up c1asts ...ececees R

grey, medium grained, massive ..ceceecccces 50

grey, fine grained, angular fragments
of pink feldspar and white quartz ........ 1

grey, fine to medium grained, massive
load casting and graded, plant '
frag‘]ents, CN 25 L I ) ...O....O...‘....Q..l.. 12

dark grey, fissile, fine grained ......000 6

grey, fine grained, very poorly
bedded and jOinted .0..0.......'........0. LPO

grey, medium grained, massive, poorly

bedded, minor interbeds of grey fissile

fine grained sandstone, load casting,

common structures on bottom of thick
gandstone UNitsS ..eeceecoscocsccrnoecoorss 18

greenish grey, medium grained, channel
lenses of fine conglomerate, pink

feldspar and grey quartz, sandstone

shows mud cracked upper surfaces ....ese 20

75

\

-
~

s

2217

~J



258

NOTE: It is within this interval that the Seacliffs
beds northwest of the Cape Anguille light-
house lie, so that the actual concealed
interval is probably less than 160 feet,
giving a thickness for the Seacliffs
formation of 2277 feet.

Portion B - Synclinal fold north of Cape Anguille lighthouse

Feet
Sandstone .... grey, medium grained, quartzitic,

dense, poorly bedded, massive,
minor calcite veining, CN 100 v.eeeoneaess 90
Sandstone .... dark grey, fine grained, poorly

bedded, rip-up clasts of black

laminated siltstone of Snakes Bight

type o..oo.oooooooooouooooooooo.o.oooo.oco 15

Sandstone .... grey, medium grained, massive, and
jOinted’ chOh 0......'..."....0...I...l 30

95

Fault Zone

Amount of section lost here unknown, but believed to be small.

Portion C - ‘
Feet |
Conglomerate . coarse cobble conglomerate, massive ' N
indistinct bedding, cobbles well
rounded, range in size from 1/2" to
37, Pebbles form 90 percent of unit,
10 percent matrix of grey medium grained,
sandstone., Some large rip-up clasts
underlying sandstone jncorporated near
base of conglomerate zone, pebbles of
white quartz, grey quartz, etc., pink
granite, red volcanics, and dark grey,
Ordovician limestone, CN 107 ccooscossocsce 30

Sandstone .... grey, fine grained, thinly bedded, g
grey shale partings W eeesesssseessesevene 1
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"Feet
Sandstone .... grey, medium grained, MASSLVE +eeesaseeess 20

Sandstone .... Erey, medium grained, lenses of
pebble conglomerates, CN 109 - 111 ....... 70

Conglomerate . cobble conglomerate, pebbles range
in size from 1/4" to 4". 50 percent
white quartz, 15 percent grey
Ordovician limestone, 10 percent
grey quartz etc., 5 percent Anorthosite
5 percent red rhyolite, 5 percent
black volcanic, 5 percent reddish grey
sandstone, 5 percent whitish pink
ETANILE ovevanresossaseenamonecnnnrscees 6

Sandstone .... ETre€Y, fine grained with conglomerate
lenses forming approximately L0 percent
of lithology. One conglomerate, CIross-
bedded, contains 3 foot angular blocks
of pink granite, CN 111 - 114, cross-
bedded. near base .........................120

264

The following section of Seacliffs strata was
measured in Lewis Gulch on the northern flank of the Cape
Anguille Mountains, some twenty-two miles northeast of the

previous section.

SECTION OF SEACLIFFS STRATA AS EXPOSED ON LEWIS GULCH

(Uppermost beds of Seacliffs formation not exposed. )

Feet
Sandstoneé. eees VEry massive, friable, red and reddish
grey, very feldspathic and mottled
green in part; minor red shaly silt-
stone interbeds, micaceous L eeeeeeeessdhO

Sandstone .... extremely massive, red-brown and
- grey, feldspathic, medium grained,
friable .0l0.....0'.‘00.0.....0...0..0....5h0

\
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. Feet
Sandstone .... massive, buff, medium grained,

crOSSbedded l...l....C....0000.000.0000000160
Shale ........ dark grey, fissile, somewhat silty ....... 55

Sandstone .... Very massive, grey and buff, fine to
medium grained, slightly feldspathic,
somewhat friable and well crossbedded ...1675

Sandstone .... massive, grey, interbedded with dark
grey fissile silty GNALES .veeseeonscesessdld

Sandstone .... massive, grey, slightly feldspathic,
minor conglomerate lenses -2 .

3andstone .... massive, grey, slightly feldspathic,
minor conglomerate lenses e eeeaeeseshiBS

Concealed ....‘..l.'...........................'.........270

Sandstone .... massive, fine grained, grey;
conglomerate interbeds containing
rounded pebbles of quartsz, granite,
and Ordovician limestone; resembles
conglomerate at Cape Anguille light-
hmlse .....‘...0.....0...........‘.......' 55

Concealed '.I‘.........‘......0.....‘............'......0235

Sandstone .... Very massive, grey, fine grained,
dense, well cemented .....................340

m———

Thickness ...............................h915

The Lewis Gulch gsection is some 5000 feet thick,

without the uppermost Seacliffs beds belng exposed. Thus,

there is a minimum thickness difference between the two
sections of some 2600 feet. It is interesting to note that
conglomerates carrying rounded Ordovician limestone were

observed some 575 feet above the Seacliffs-Snakes Bight contact
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in Lewis Gulch, while 1ithologically similar massive
conglomerates occur at Cape Anguille (see photograph 19)

231, feet above the lower contact of the Seacliffs sequence.
Massive, red, friable arkoses and feldspathic sandstones
comprising the upper 1080 feet of the Lewis Gulch section
are not found at Cape Anguille, nor on the southern flank on

the Cape Anguille Mountains in the viecinity of Grandaddy?s

and Broom's Brook where fine to medium, dense, grey sandstones
are overlain by the lithologically characteristic Ship Cove
1imestone. The massive sandstones at Lewis Gulch strike
parallel to the seacoast and at Ship Cove are overlain by
the basal Codroy group Ship Cove limestone. There 1is,
therefore, no doubt that these clastic rocks belong to the
uppermost portion of the Anguille group - Seacliffs formation.
The close of Anguille group accumulation is marked
by the basal Codroy group Ship Cove limestone, which is
l1ithologically identical to the basal Al Windsor limestone ‘i
in Nova Scotia and New Brunswick. So distinctive is the |
lithology of this unit, that it appears that deposition of tbis
band occured as a signal event everywhere within the Carbon— 
jiferous basin. The limestone in question js followed by a
well documented faunal succession and marks the first undoub@ed
marine encroachment into the Carboniferous basin.
The succeeding Codroy group in southwestern

Newfoundland, like the Windsor group, contains thick anhydrite,
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gypsum, and marine limestones interbedded with predominantly

red clastic rocks.

RESULTS OF SPORE ANALYSIS OF SAMPLES COLLECTED FROM THE
ANGUILLE GROUP, SOUTHWESTERN NEWFOUNDLAND

Thirty-one samples collected from throughout
the Anguille sequence were gubmitted for spore analysis.
Of these, five were collected from the Cape John formation,
thirteen from the Snakes Bight formation, and thirteen from
the Seacliffs formation. All the samples submitted contained
visible plant debris and further various lithologies ranging
from dark grey, fine grained siltstones to coarse grained

sandstones were macerated. Only one sample CN335 collected

from the Cape John formation yielded identifiable spores.
The included assemblage 1is 1isted in this chapter under the
section dealing with the Cape John formation.

A few years prior to the author's collecting,
M.S. Barss of the Geological Survey of Canada, collected
samples for spore analysis along the Codroy Village - Cape

Anguille coastline. Samples from both the Codroy group and
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Anguille group yielded no jdentifiable spores. It thus appears

that further attempts at zonation of the Anguille succession
by included spore assemblages in the Codroy area would be
futile.

The paucity of spores in the Anguille succession
is puzzling as much drift plant debris js present. The
1ithologies tested were not significantly different from those
macerated from the Horton sequence on the North Aspy River
in northern Cape Breton Island. The latter suite of samples
yielded abundant spores. Further, in the Anguille samples,
it was not a case of poorly preserved material, but rather a
complete lack of included spores. Two hypotheses for this
discrepancy are suggested: (A) Anguille strata were deposited
further from areas of vegetation than sedimentary rocks of
the Horton group, and (B) a marked change in the Ph of the
water within the sediments from the Cape Breton depositional
basin to the southwestern Newfoundland basin resulted in the
destruction of spores. The presence of much drift plant
debris would tend to rule out theory A, as presumébly spores ‘i
can be carried at 1east as far, if not farther, (from areas
of vegetation) than plant remains. Further, some of the plant
remains observed in the Anguille strata were structurally
- delicate and breakage was not excessive, a gituation rather
unlikely if the plant remains had travelled great distances

from source. For the foregoing reasons, the author prefers

hypothests B.
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CORREILATION OF THE ANGUILLE AND HORTON GROUPS

A.O. Hayes and H. Johnson, (1938, p. 11)
recognizing that Anguille strata were Lower Mississippian,
suggested a correlation of these sedimentary rocks with the
Horton group in Nova Scotia. Their criteria for this
correlation are not clearly stated in their report.

W.A. Bell (1948, p. 5) jdentified the following
megafloral assemblage, collected from upper Anguille beds:
Rhacopteris subcuneata Kidstone, Diplotmera gatentissimum
Ettingshausen, Aneimites sSp., Schuetzia sp., and Sublepidod-

endron nordenskioldii Narthost. He concluded that this

assemblage indicated a probable correlation with upper Horton

strata in Nova Scotia.

Murray (1955) divided the Horton group in western
Cape Breton Island into three formations: the Craignish,
the Strathlorne, and the Ainslie. This subdivision was based
on reasonably recognized 1ithological variations within the
Horton succession, which, in the simplest form, can be stated
as follows: Craignish formation - coarse, red and grey
clastic rocks; Strathlorne - fine grey clastic rocks;
Ainslie - medium to coarse red and grey clastic rocks.

Cote (1961) noted the same gross 1ithological

sequence in the Anguille group of southwestern Newfoundland
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and, at that time, subdivided the Anguille into (1) a lower
sandstone unit, (2) the Snakes Bight shale and (3) an upper
sandstone unit. In this thesis, the formational units,
(1) Cape John, (2) Snakes Bight, and (3) Seacliffs, replace
the previous terms.

There is little doubt now that the Anguille and

Horton groups occupy the same stratigraphic position in the

Maritime Carboniferous basin, i.e., post-Acadian orogeny
and pre-subzone A of the Windsor and Codroy groups.

The following intergroup correlations are now
suggested: Craignish formation with Cape John formation;
Strathlorne member with Snakes Bight formation; and Ainslie
member with the Seacliffs formation. This correlation is
based predominantly on comparitive 1ithological sequences and
it cannot be shown that the formational boundaries are time |
planes. In order to define time equivalence more closely,
spore analyses were made on samples of Anguille strata in
order to compare the included assemblages with those of the
Horton group. Unfortunately, spores are not abundant in

Anguille strata, only one sample of thirty-five being

productive. However, the one productive sample collected
from the Cape John formation in Snakes Bight Cove suggests a
Craignish - Cape John correlation. The nature of included
spores is listed previously in this chapter where the Cape

John formation is considered. The species identified indicate
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a Mississippian age and, further, an age older than the Horton
type section of Bell (1929). Bell's type section is equivalent
to the Ainslie - Strathlorne formation, and the upper portion
of the Craignish in western Cape Breton Island. The spore
assemblage from the Cape John sample is older than any
assemblages so far recorded from the Craignish, but is still
Mississippian in age. It is, therefore, concluded that the
Cape John sample is equivalent in age to some portion of the

lower Craignish sequence.
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CHAPTER 8 B

SUMMARY AND CONCLUSIONS

x b L

Many different subdivisions within the Anguille
and Horton groups have been suggested by various former
workers in the portion of the Maritime Carboniferous basin.
covered in this thesis. A combination of factors,primarily
poor stratigraphic terminology and inadequate regional
mapping,rendered the subdivisions difficult and in some cases
impractical to apply. A full review of the contribution of
former workers is included in the main body of the thesis.

As a result of extensive mapping of Horton sequences
over a period of four years and the greater portion of two years
spent on a study of the Anguille succession of southwestern
Newfoundland, the author proposes several changes in strati-
graphic-terminology, in order to present a subdivision that
is not severly affected by local facies changes and which can
be applied in areas where continuous sections are not
available.

The Horton group has been redefined so that the
succession is now subdivided into three 11 thologically
distinctive formations, which from the base upward arej

(1) The Fisset Brook, (2) The Craignish and (3) The Strathlorne-

Ainslie.
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The Fisset Brook sequence comprised of intercalated
sedimentary and volcanic rocks,is thought to have resulted
from post orogenic ad justments following the Acadian orogeny.
The formation is now included within the Horton group, here
considered a rock stratigraphic unit, in order to remove any
ambiguity as to where the base of the Horton succession is
placed. Thus, with the inclusion of this formation, the
1ower contact of the Horton group can be clearly defined as
the nonconformable surface separating basement igneous and
metamorphic rocks from the overlying clastics and volcanics.

Many geographically separated measured sections
of the Craignish formation have been included in order to
demonstrate the 1ithological nature of this rock unit
throughout the entire thesis area. The generally poorly
bedded and poorly sorted nature of the Craignish coupled
with extensive lenticular zones of coarse conglomerate
indicates that accumulation took place marginal to source
contributing areasinitially'possessing considerable
topographic relief. The entire succession appears to be
terrestrial due to (a) complete absence of marine fosgsils,
(b) the high percentage of red beds within the sequence,
(¢) the poorly bedded and lenticular nature of Craignish
strata, and (d) rapid local facies changes as well as a

complete absence of recognhizable marine lithotypes.

N
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As a result of extensive regional mapping, the
former Strathlorne and Ainslie formations of Murray (1955)
are now incorporated into one rock unit, the Strathlorne-
Ainslie formation. It was for the following reasons that
this change was made: (a) facies changes and interfingering
of lithology in portions of the thesis area makes it impossible
to distinguish between Murray?s units in areas not investigatéd
by him, (b) the more oOr less continuous exposures required for
distinguishing these units are lacking in most parts of the |
area,and thus, the retention of Murray'®s units as formations
is impractical in regional mapping. However, there is little
difficulty in distinguishing the finer clastic rocks of the
now proposed Strathlorne-Ainslie-formation when comparison is
made to the underlying predominantly coarse, poorly bedded
and poorly sorted sedimentary rocks of the Craignish formation.
The overall finer grade of the strathlorne-Ainslie sedimentari
rocks is most probably due to a reduction of the topographic
relief of source contributing areas by continued denudation.
Prevalent environments during accumulation include fluviatile,
lacustrine and deltaic.

The first undoubted marine transgression into thg

Carboniferous basin occured during deposition of the overlying
Windsor group. The top of the Horton sequence is placed at

the base of the geographically widespread Windsor Ay limestone.

Q
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For the first time, the results of systematic
gpore analysis of Horton strata from western and northern Capé
Breton Island is presented. These microfossils are consideréd
to be the only types upon which a zonal scheme within the fresh
water, terrestrial Horton sequence could be based. The resuits
of this study indicate that three spore zoneés are present;
here designated in descending order; A, B, and C, "AMzone
is characterized by the spore Pustulatisporites pretiosus
Playford. In zone "B", the former Species is absent, and
there is an acme of species of the genera Vallatisporites.

The characteristic spore found in zone nc" ig a new species of
the genera Nodatitriletes. The results of the spore analysis
are shown graphically on the following figure No.13) .
Although more data will be required to define the limits of
these zones more precisely, a start on this segment of Horton
stratigraphy has been made. The difficulty in obtaining
additional data will be due to the following factors: (a) the
presence of thick red bed sequences within the Horton group
from which identifiable spores are not likely to be extracteq?
(b) the difficulty of recognizing samples, in the field, which
are most likely to contain identifiable spores, and (c) the
seeming lack of a varied assemblage from samples collected
from the lower portion of the Craignish formation.

A map showing the areal extent of the various

formations and members within the Horton sequence in western
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Cape Breton Island is presented.

The stratigraphy of the Anguille group in south-
western Newfoundland has been completely revised as a result
of extensive regional and detailed mapping in the Cape Anguille
Mountain area. For the first time, the structural configuration
and lithology of Anguille strata in the interior portion of the
Cape Anguille Mountains is shown. Three formations are now
recognized in the Anguille sequence, these being, from the
base upward: (1) The Cape John, (2) The Snakes Bight, and
(3) The Seacliffs. Measured sections of these formations have
been presented in order to demonstrate the lithological nature
of thege units throughout the area. ‘

The Cape John formation consists of predominantly
coarse to medium grained clastic rocks, ranging from pale buff
to red-brown. Unfortunately, the base of this formation is
not exposed and it 1is, therefore, impossible to ascertain the
nature of the lower, Anguille group contact. The immature
nature of the Cape John sedimentary rocks, the overall poorly
bedded and lenticular nature of the sequence as well as rapiq
local facies changes, suggest that rapid accumulation took
place close to upfaulted igneous and metamorphic massifsj; a
depositional environment very similar to that postulated for
the Craignish formation of the Horton group.

A marked colour change as well as a rapid decrease

in overall grain size takes place in the overlying Snakes Bight
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formation. Thinly bedded and finely laminated dark grey to
black siltstones and shales oredominate, and thus a marked
change in depositional environment is indicated when comparison
is made to the lithological nature of the underlying Cape

John strata. The presence of numerous bottom structures, such
as load casts and groove casts, as well as graded bedding and
rip-up clasts, suggest that portions of the Snakes Bight
succession were deposited from density currents.

The uppermost formation of the Anguille group is
the Seacliffs, a sequence of coarse to medium grained, sgrey
sandstones and siltstones, very similar lithologically to the
Ainslie member of the Horton group, and environments during
accumulation are thought to have been similar.

The top of the Anguille group is olaced at the
base of a distinctive thinly 1aminated limestone, the Ship
Cove, lithologically jdentical to the basal Ay Windsor lime-
stone of Nova Scotia.

Although correlation of the Anguille and Horton

groups has been proposed by various workers such as Hayes and
Johnson (1938) and Bell (1948), no attempt at intra-group
correlations based on extensive regional maoping of these
grouvs had been suggested. Such a correlation has been
presented in this thesis and is as follows: Caoe John formation

with the Craignish formation; Snakes Bight formation with the




Strathlorne member,

member.
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and the Seacliffs formation with the Ainslie

Although this correlation is based primarily upon

sequential order criteria, limited spore material collected

from the Anguille group substantiates these conclusions. The

following tab

le demonstrates the suggested correlation.

Table No. 8
Cage Breton Southwestern . "Lithology
sland Newfoundland

Basal Ship Cove Grey, thinly laminated

Windsor A1 Limestone to fissile limestone.

Limestone

W———-—' ———————————

Ainslie Seacliffs Grey fine-medium grained

member formation sandstones, minor red

siltstones.

Strathlorne Snakes Bight Grey to black fine

member formation siltstones and shales.

Craignish Cape John Coarse poorly sorted and

formation formation immature red and grey
(base not sandstones, siltstones
exposed and conglomerate.

Fisset Brook
formation

no equivalent
observed

intercalated volcanic
and clastic rocks.
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Although the stratigraphy of the lower MississipPian
Anguille and Horton groups has been revised and much data asé
to the areal extent and lithological nature of the various
included formations has been presented, much work remains to:
be done, particularly in the study of sedimentary structures
and detailed petrography in order to reconstruct more accurapely
sedimentary environments and source directions during accumué
lation. More data on included spore assemblages will be
necessary before a clear picture of time equivalence within
these predominantly unfossiliferous sedimentary rocks emerges.
However, it is felt that a firm basis of stratigraphic concepts
and nomenclature has been presented which should greatly aid?

and accelerate more detailed considerations.
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PHOTOGRAPH No. 1

Conglomerate bed in the Craignish formation
as exposed on the Graham River. Rounded to
sub-rounded oebbles of pink granite, grey
granite, white quartz, and dark bluish grey
dike rock. Matrix is very coarse grained
greenish grey arkose.

PHOTOGRAPH No. 2

Craignish conglomerate as exmosed on Rory
Brook, one mile north of the Graham River.
Note lenticular nature of the bedding which
is typical of Craignish conglomerate zones.
Sub-rounded to angular vebbles of grey
quartz and pink granite in a red-brown and
greenish grey mottled medium grained felds-
pathic sandstone matrix.
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PHOTOGRAPH No. 3

Massively bedded conglomerates of the
Craignish formation from the Lake Ainslie
area. Sub-rounded pebbles of vink eranite,
white granite, bluish grey dike rock and
greyish white quartz in a very coarse
grained greenish grey arkose matrix.

PHOTOGRAPH No. 4

Massive and voorly bedded feldsvathic grey
sandstones of the Craignish formation as

exvosed on Gallant River. Note the lenti-
cular nature of the bedding and lenticular

thin conglomerate stringers in the sand-
stone.






PHOTOGRAPH No. 5

Massive boulder conglomerate belonging to
the Craignish formation as exposed on the
North Aspy River. Boulders are of grey
and pink porphyritic granite. Largest
boulder in centre of photograph is 1.5
feet in diameter. The overlying bed is
of greenish grey coarse arkose. Note
crossbedding and irregular nature of the
conglomerate-arkose interface.

PHOTOGRAPH No. 6

Typical cliff exposure of grey silty shales
and thin grey fine grained siltstones of
the Strathlorne member of the Strathlorne-
Ainslie formation on the Gallant River. The
more massive bed in the central portion of
the photograph is grey sandstone. The
thinly bedded nature of the sequence is
typical of the Strathlorne member.
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PHOTOGRAPH No. 7

Close-up view of sandstone bed referred

to in previous description within fine
clastic rock sequence of the Strathlorne
member on the Gallant River. Note large
scale slump balls resulting in load casting
structures an the bottom surface of the bed.
Tﬁe underlying material is fissile grey
shale.

PHOTOGRAPH No. 8

Graded bedding in massive sandstones of
the Ainslie member on the Gallant River.
The photograph shows a thickness of
approximately three feet.






PHOTOGRAPH No. 9

»r

Typical exposure of fine grained grey
sandstones of the Ainslie member on the
Gallant River. Note the platty nature
of the bedding and large scale cross-
bedding. Well develoged joints as shown
are also typical of the more massively
bedded sandstones in this member.

PHOTOGRAPH No. 10

Very poorly bedded,and massive,friable,
whitish grey,medium to coarse grained

arkoses of the Ainslie member,as exposed
on the North Aspy River.






PHOTOGRAPH No. 11

Massive boulder conglomerate within the
Ainslie member of the Strathlorne-Ainslie
formation on the North Aspy River. Boulders
of pink granite and grey granite predominate.
Smaller pebbles are composed of grey quartz
and greenish grey siltstone. The matrix is a
coarse grained,greenish grey arkose, The
hammer is twelve inches long.

PHOTOGRAPH No., 12

Horton-Windsor contact, Southwest Mabou
River. The massive bed at the top of the
photograph is the basal Windsor A4 lime-
stone. Underlying it in the lower 2/3 of
the photograph are red-brown shaly siltstones
of the Horton group. The contact marked

by the arrows is conformable.






PHOTOGRAFH No, 13

Basal foot of Windsor Ay limestone exposed
near the roadway bridge, Gallant River,

The thinly laminated nature of this limestone
unit,as shown in the photograph,is typical.
The ﬁammer is twelve inches long.

PHOTOGRAPH No. 14
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PHOTOGHAPH No, 15

Contact between Cape John formatioun and overlying
Snakes Bight formation at Grebes Head. The
contact, shown by arrows, is very sharp and .
conformable., The underlying Cape John formation
is comprised of greenish grey and red-brown .
siltstones, thickly bedded, while the overlying
Snakes Bight sequence is dark grey to black,
thinly bedded siltstones and shales: The cliffs
rise abruptly from the sea and attain a height of
over 200 feet.

PHOTOGRAPH No. 16

Cliff exposure of Snakes Bight formation at Snakes
Bight Cove. Note the extremely evenly bedded

nature of the sequence displaced by minor vertical
faults. The pale grey beds are very dense calcareous
siltstone, while the darker beds are essentially
thinly laminated dark grey silty shales and
sandstones. The cliff is about 250 feet high,
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PHOTOGRAPH No. 17

Thinly laminated dark grey brittle siltstones of
the Snakes Bight formation exposed on the seacoast
immediately south of the Cape Anguille lighthouse.
The extremely even and thin laminations are
characteristic of the Snakes Bight succession. The
hammer is twelve inches long.

PHOTOGRAPH No. 18

underlying Snakes Bight strata is dark grey,thinl
bedded, fine grained siltstones. grey, v

/
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PHOTOGRAPH No. 19

Chaotic conglomerate in the Seacliffs formation
at Cape Anguille immediately north of the Cape
Anguille lighthouse. Fragments vary in size from
1/%3 to 6" in largest dimension and the com-
position of pebbles is as follows: 50% white
quartz, 15% pale grey Ordovician limestone, 10%
grey quartzite, 5% grey anorthosite, 5% red
rhyolite, 5% black volcanics, 5% reddish grey
sandstone and 5% pink granite. Similar con-
glomerates outcrop in Lewis Gulch some 22 miles
east of Cape Anguille. The matrix is medium

grained, grey, micaceous, and very feldspathic
sandstone.

PHOTOGRAPH No. 20

Evenly bedded and ripple marked grey fine
grained sandstone of the Seacliffs formation
as exposed on the west shore of Codroy Island.
Note thin dark grey shale interbeds.
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PHOTOGRAPH No. 21

Mud cracks developed on the upper surface of
massive feldspathic sandstone bed within the

Seacliffs sequence on the north shcre of Codroy
Island.

PHOTOGRAPH No. 22

Worm tubes indicated by arrows in medium to

coarse grained grey sandstone of the Seacliffs

formation as exposed on the western shore of
Codroy Island.

Note also rippled upper surface
of sandstone bed.






PHOTOGRAPE No. 23

Mud cracks in the troughs of asymmetrical
riovle marks develoned in sandstones of the
Seacliffs formation exnosed on the west
shore of Codroy Island.

A

PHOTOGRAPH No. 24

Bottom structures from the base of a
massive sandstone bed within the Snakes
Bight formation. The structures are

thought to be flute casts, modified by
later load casting.
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PHOTOGRAPH No. 25

Groove casts and minor flute casts
ceveloped on the base of a massive
gandstone hed within the Snakes Bight
formation. Load casts as evident in
the bottom of the photograph.

PHOTOGRAPH No. 26

Bottom structures from the Snakes Bight
formation. Flute casts, groove casts
and nossible load casts are oresent. Load

casts anpear to be suverimnosed uvon some
of the groove casts.



e




PHOTOGRAPH No. 27

Load casts (possibly developed on ripple
marks) on the hase of massive sandstone
bed within the Snakes Bight formation.

PHOTOGRAPH No. 28

Shin Cove limestone as exvossed on the
southern tio of Codroy Island. Note
extremely even and thin laminations which
are characteristic of this unit. Note
lithological similarity with Windsor A
limestone - photogranh 13. 1
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