CHAPTER II

GENERAL GEOLOGY

General Statement

The area herein described lies entirely within the
Appalachian province of Eastern Canada. The rocks
range in age from Pre-Cambrian to Upper Carboniferous
and for the most part the age of these formations can be
quite accurately fixed. As in most sections within the
Appalachian province, the rocks here have undergone sev-
eral periods of folding, deformation, and igneous intrusion.
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DESCRIPTION OF FORMATIONS
GEORGE RIVER GROUP

The George River Group type section is found in the
vicinity of the village of George River, along the Saint
Andrew’s Channel in Cape Breton County. This group
was first mapped by Dr. David Honey or Hugh Fletcher
in the early 1870’s. Fletcher (1877) noted that the George
River carbonate rocks were interbedded with ‘‘felsite,
svenite, diorite, mica-schist, quartzite, and quartzose-con-
glomerate”. Guernsey (1928) divided the George River
into a lower volcanic member, a carbonate member, and a
quartzite-greywacke member. Goranson divided the George
River into a quartzite-schist-gneiss unit and an overlying
carbonate unit.

Distribution

The unit rock designated as Cambrian and/or Pre-
Cambrian on Map No. 2 and classed as the George River,
covers an area of approximately 0.6 square mile in a
northwesterly trending belt one mile west of Lake Murray.
Outeroppings are quite abundant on Brown Brook and
General Line Road. Both these sections, however, prac-
tically parallel the strike of the formation, hence only a
small stratigraphic section of the rocks was observed.
Elsewhere, outcroppings are few to non-existent.

Lithology

The lithology of the rocks exposed along the General
Line Road is quite variable, being composed of inter-strati-
fied sedimentary rocks and acid to intermediate flows.
The sedimentary facies, which is most abundant, is made
up predominantly of red and green shale and sandstone
with lesser proportions of grey shale, siltstone, and sand-
stones. These sediments have been sheared and meta-
morphosed to varying degrees and thus may be entirely
or in part transformed to their metamorphic equivalents.
Their original nature, however, is rarely in doubt. The
red shale is very fine-grained, sometimes appearing to be
a mudstone. Numerous sand-sized quartz grains occur,
especially near the lower portion of the horizons. Farther
up in the bed the material grades into an impure sand-
stone. This particular section of sediments is approxi-
mately fifteen feet thick and is underlain by about ten
feet of rhyolite, which in turn overlies about six feet (?)
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of red sandy shale. Above this section in ascending order
are found red sandstone and grey-green sailtstone inter-
bedded, followed by red impure sandstone and tan to pink
rhyolite. In the section on Brown’s Brook metamorphism
appears to have been more intense. A fairly complet
gection, from oldest to youngest, is as follows: five feet
of red and grey quartzite schist, twenty-two feet of grey
rhyolite, twenty-one feet of slaty-quartzite with some
schistosity, thirteen feet of porphyritic rhyolite and thirty
feet of a brick-red slate which contained a three-foot
dike or sill of pink rhyolite.

Metamorphism and Structures

It appears that this group of rocks has been subjected
to both regional and local metamorphism. Schistosity is
quite uniform in attitude and is present in the majority of
the rocks in the area. Quartzites, slates, and hornfelsic-
quartzites are quite abundant in this unit. Several local
zones contain mica gchist with very small amounts of
talc schist, constituting higher grade metamorphic equiv-
alents of the fine-grained clastic rocks. These zones ap-
pear to be a result of shearing or a dynamic type meta-
morphism.

The structure of the rocks is quite obscure although
determinations from graded bedding show that the strike
parallels the trend of schistosity and the dip is towards
the southwest. No contacts with the neighboring rocks
were found. A large mass of white quartzite and crystal-
line limestone outside the map area, which is believed to
be George River in age, appears to be structurally related
to this rock unit although the distance between outcrops
of the George River carbonate member and the bedded
sedimentary and volcanic rocks is quite large. If these
two rock masses are of the same age it would place the
carbonate member of the George River stratigraphically
below the schist member. This, however, does not con-
form with present knowledge of the George River group.
A fault contact or anticlinal axis would therefore have to
be assumed as a possible boundary of the sedimentary-
volcanic member.

Age and Correlation

There is considerable doubt as to the age of this unit
of rocks. Outcroppings are scarce and only small sec-
tions could be found. It is probable that these rock units
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are of the George River type age as they appear to be
structurally similar to George River rocks mapped north
of the area.

The possibility does exist that this group of rocks
is post George River in age and represents strata equiva-
lent to either the Fourchu group, congidered to be late
Proterozoic in age, or that the group may belong
to the Lower or Middle Cambrian. This idea is based
chiefly on similarities of stratigraphy, type and degree
of metamorphism, and proximity, of both the Fourchu
and Cambrian rocks in Southeastern Cape Breton. No
fossils were found in any of the rocks on General Line
Road or Brown Brook.

DEVONIAN OR EARLIER INTRUSIVE ROCKS

A gmall body of granite, covering about one-fifth of a
square mile in the map area, is exposed on the northwest
branch of Brown Brook. This granite is the southern tip
of a large body of granite to the north that is outside the
limits of the area as mapped. Only seven outcrops were
found, hence little information was gained regarding this
rock type.

Generally the granite weathers white to pink, and is
pink on a fresh surface. The rock has a typical granitic
texture and is predominantly medium-grained, although
coarge-grained to pegmatitic phases were noted. Quartz
and feldspar are the major constituents, while minor
amounts of ferromagnesians, now altered to chloritic min-
erals, may be present in some phases.

It appears that the granite is intruded into the Cam-
brian or Pre-Cambrian rocks to the east. Cloge to the
assumed contact on the northwest branch of Brown Brook
a very coarse, almost pegmatitic, phase of the granite
appears to have intruded altered shales and siltstones.
Northeast of this location the granite i3 medium grained
and quite uniform in texture and composition.

Age

It is difficult to place the age of this granite to rela-
tively close limits. Due to the apparent absence of
Devonian, Silurian, Ordovician, and possibly Cambrian
strata, it is almost impossible to date it with any accuracy
on a stratigraphic basis. The youngest rocks which the
granite cuts in this and adjacent areas are the Cambrian
and/or Pre-Cambrian rocks of the Creignish Hills. As
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far as is known it does not intrude any of the Carbonif-
erous rocks in the area. This would indicate a pre-Car-
boniferous, i.e,, Devonian or Earlier age, on the granite.

HORTON (?7) OR POST HORTON (?) VOLCANIC
INTRUSIVE AND PYROCLASTIC ROCKS

No formational name has ever been assigned to this
unit of rocks. Previously they had been grouped with
thie metamorphosed and contorted sedimentary and volecanic
rocks of the Creignish Hills to the north, which are con-
sidered to be Cambrian and/or Pre-Cambrian in age. Al-
though their age has not been established, it ig felt that
both on the basis of dissimilarities from metamorphosed
rocks to the north, and on structural relationships, they
should be mapped as a separate geologic unit. For con-
venience during discussion, these rocks will be referred
to as volcanics even though pyroclastic and apparently
intrusive rocks are present.

Distribution

Approximately 1.7 square miles of the map area are
underlain by these volcanics. They occur in three isolated
areas which lie north, northwest, and west, of Horton Lake.
The largest of these arveas is an elongated mass of ap-
proximately one square mile, northwest of Horton Lake,
and ig the southern extremity of the Creignish Hills. An-
other area, about one-half of a square mile in extent, forms
the hill immediately north of Horton Lake. Between Hor-
ton Lake and the north end of Long Pond a small lenticular
body of volcanics occurs and covers approximately one-
fifth of a square mile. Several outcrops of rocks, similar
to those herein described, occur in Horton Brook about
one-half mile southwest of the lake,

Qutecroppings generally are numerous over these areas,
particularly in the southern portion of the Creignish Hills.
Many of the outcroppings were examined.

Lithology

In the southern portion of the Creignish Hills, north-
west of Horton Lake, the rocks vary from basic and inter-
mediate lavas to veleanic breccia and tuffaceous greywacke.

Andesite and diabase are the most common rock types
exposed in this area, with minor, although significant,
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amounts of voleanic breceia and tuffaceous greywacke oc-
curring at a certain horizon.

With only one known exception the pyroclastic rocks
are confined to the extreme goutheastern end of the Creig-
nish Hills. The isolated occurrence is on the west slope
of the hills east of Troy.

The pyroclastics are dark-grey to greenish-grey, with
textures varying from a sand-sized tuff to a voleanic brec-
cla containing fragments up to two inches in diameter.

A thin section of one breccia shows that the angular
to subangular fragments include amygdaloidal lava, aplitic
material in which only the quartz is fresh, and various
other bits and fragments of volcanic debris. The amyg-
dules are filled with a pale-green isotropic material with
low birefringence; in some cases this pives little star-like
crogges between crossed nicols, and is apparently Chalcedonic
gilica. The same mineral occurs abundantly in the rock
as pateches. Some of the fragments of voleanic glass con-
tain tiny elongated feldgpars. Iron oxide is pregent in
places.

The tuffaceous greywacke is quite fresh looking and
contains angular and sub-angular fragments of wvarious
composition up to one-eighth inch in diameter. It is
commonly grey on fresh surface and weathers to a dull
brownish-grey. A thin section of this rock shows it to
be a typical voleanic sediment. It is composed of a great
variety of more or less angular fragments of guartz, feld-
spars, trachytic lavas of various kinds, aplites, and other
grains of voleanie origin, in totally unsorted sizes, closely
packed together and cemented by a serpentinous aggregate
probably derived from glass dust. One buff-coloured bed
of tuff of particular interest was very soft on the weathered
surface. Examination by thin section showed it to be
gimilar to the previous tuff except that the matrix material
is a erystalline mosaic of carbonate with a grain size in
the order of 0.1 mm. Volcanic fragments also include
glags with or without amygdaloidal and flow structures.

Andesite forms by far the largest percentage of the
unit. The exposures in the hills east of Troy and in the
lens of volcanies lying between the north end of Long
Pond and Horton Lake are practically all of andesitic
composition. Several flows of andesite were also noted
in the rocks north of Horton Lake. The andesite is in part
porphyritic and amygdaloidal, grey and greenish-grey in
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colour, and the amygdaloidal variety often shows a deep
maroon or reddish cast. The weathered surface of these
rocks is generally grey or brownish, depending on the
colour of the fresh specimen. It appears that a greenish
or reddish cast in the fresh rock often results in the
brownish-grey weathered surface. Generally the rock is
dense, very hard, and fine grained. A hard, dense, apple-
green colored mineral, apparently epidote, is found in rela-
tively large proportions in veinlets or stringers up to one
inch wide, as cavity fillings, and in blotches which appear
to have been painted or smeared on the outcrop. This
can be seen quite readily in most of the outcrops in the
gection from the north end of Long Pond to Horton Lake.
Chocolate-brown to red hematite is found as coatings on
fracture surfaces in some locations. Most of the vesicules
of the amygdaloidal lavas are filled with calcite and
chlorite, while a few appear to contain a variety of zeolite.
Some of the flows are grey to black and possibly may
approach the composition of basalt. There i3 quite a
variation in color and rock textures, both laterally and
apparently in depth, which suggests that the various flows
are quite thin. Numerous specks of a dark nonmetallic
mineral are present in most of the andesite flows,

What appears to be an andesite flow outcrops in Hor-
ton Brook about a fifth of a mile southwest of the lake,
Both amygdaloidal and vesicular andesite and a medium
grained andesite or diabase are exposed. No reliable re-
lationships with the adjoining sediments could be deter-
mined, although it appears that the trend of the volcanic
flows parallels the strike of the Horton sediments. The
rock, although appearing to be extrusive, could be a dyke
or sill. It could also be related to the narrow lenticular
body of volcanics that runs southeasterly from the north
end of Long Pond. The rock assemblage in both localities
is very similar, if not identical.

A’ thin section of porphyritic andesite shows it to be
unaltered and having a ground mass of tiny elongated
(0.2 mm.) plagioclase feldspars with the interstices filled
in part with augite. The phenocrysts are mostly plagio-
clase which have a composition represented by oligoclase-
andesine., Orthoclase is present in small amounts and one
or two per cent of ilmenite seems to be associated with a
reddish pleochroic mineral. This may be bowlingite or
iddingsite since it also occurs sparingly in small grains
having the shape of olivine.
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The diabase which occurs sporadically northwest of
Horton Lake, and more consistently in the hill north of
the lake, is mostly medium to dark grey with some ex-
posures having a slight greenish cast. Generally, the
rock is fresh looking, varies from fine to coarse grained,
and is very hard. Only in some outerops north of Horton
Lake was the rock found to have a coarse texture. It is
interesting to note that this coarse-grained diabase is quite
deeply weathered on the flat top of the hill,

Thin-gection study of the diabase shows the classical
ophitic structure, a felt of lath-like idiomorphic feldspars
with the interstices filled by augite. The plagioclase is
about of the composition of labrodorite and the crystals do
not exceed 1 mm. in length. Pseudomorphs of antigorite
about 0.5 mm. in diameter represent the one or two per
cent of olivine which was originally present. There is
also a small percentage of finely disseminated magnetite.
Magnetite was also noted in the coarse-grained diabase
north of Horton Lake.

A very good section north of Horton Lake shows the
diabase to be a relatively flat-lying body, possibly a large
sill or thick flow. The lower portion is very fine grained
and appears to be chilled where it is in contact with the
underlying rocks. The grain-size or texture of the rock
gets coarser with increasing distance away from the con-
tact. In the lower portions of the diabase are several
gtringlets and cavities filled with a hard light-green ma-
terial, probably epidote. Some quartz veinlets up to three
inches wide were also found in the diabase. These are
mostly confined to the areas northwest and west of Horton
Lake.

Structures

Deformational structures of any magnitude do not
appear to be present in this group of volcanic rocks. No
folding was noted in any of the outcrops although there
appeared to be a gentle regional dip to the southeast.
Slickensides are present on some of the joint or fracture
surfaces but do not indicate that there was any appreciable
movement in the rocks. Some flows, particularly in the
fine-grained phases, exhibit what appears to be cooling
fractures. Colummnar joints were found in one flow north
of Horton Lake outcropping on an old abandoned farm
road.

Internal structures such as flow lines, amygdaloidal
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structures, and flow contacts, were noted quite commonly
in the andesite and fine-grained diabase flows. One flow
exhibited what appeared to be a pillow structure, al-
though no internal structures were seen in the apparent
pillows.

The contact between the volcanics and neighboring
sedimentary rocks was seen in only a few locations and
some of these contacts gave inconclusive evidence as to
their nature. Immediately east of Troy on the west flank
of the Creignish Hills the volcanics apparently overlie a
conglomerate presumably of Horton age. The sedimentary
rock is a grey arkosic sandstone and pebble conglomerate
and at the contact is a one-inch red band due to hematite
enrichment. No movement is evidenced along the contact
and the gedimentary rock appears to dip to the east, or
under the volcanic rock. The iron enrichment could pos-
sibly be due to ground water travelling along the contact
or could represent an altered or baked zone along the
contact. Approximately one mile southeast of Troy the
contact was observed in three places. Due to slump and
overburden only very small areas were seen and hence
only inconclusive evidence was obtained. One thing of
note was an irregular surface of reddish sandstone over-
lain by the lava and a large 10" x 12” houlder of the sand-
stone completely engulfed by the lava.

Perhaps the best and most informative part of the
contact was found on the north side of the hill north of
Horton Lake (See Plate No. 5). Here an angular un-
conformity or disconformity separates the diabase flow
or gill from the underlying quartzite and pebble con-
glomerate. It appears that a narrow dyke (10”) has
been intruded along the contact although it could possibly
be a separate flow. No good evidence of faulting was
found in the igneous rock but several slickensided fault
planes were found in the underlying sedimentary rocks.
The fault planes generally are near vertical to vertical,
trend north-south, and are transgressing the formation.
The sedimentary rocks are greenish-grey to brownish-
grey in color; the greenish-grey rocks are mostly confined
to quartzite near the contact with the volcanics.

Approximately one hundred and fifty feet west of the
above location a section of the contact revealed the fol-
lowing lithology, from the oldest to youngest:

(a) 12 (=) Brownish-grey to greenish-grey
pebble conglomerate and grit. Very
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hard and tough, slight calcareous
matrix.

(b) 7" Diabase flow, very fine grained,
dense, dark grey.

{c) 27 Conglomerate, brownish, subrounded
to subangular pebbles up to 34”7 di-
ameter. Pebbles mostly quartz or
acid igneous rock.

(d) 2.5” Diabase flow, very fine grained,
dense, dark greenish-grey.

(e) 4”7 Grit, brownish, slight calcareous ma-
trix.

(f)y 12" Diabase flow, fine grained, very

dark-grey color,

(g) 27 Grit, few pebbles, brownish, pin(_:hes
out in one lateral direction, slight
calcareous matrix.

(hy 10 (-+) Diabase, zoned, 1” very fine grained,
5" medium grained, 4’ (-}-) coarse
grained, dark grey to greenish-grey
color, very tough, especially the fine
grained and wmedium grained por-
tions.

The above section shows the results of a simultaneous
process of sedimentation and volcanism which is not so
strongly exemplified in the other areas where the con-
tact was observed. The tops of the grit and pebble con-
glomerate beds below the lava flows often show a mix-
ture of the lava with the clastic material, although the
bottoms of the sedimentary beds lie flatly on the tops of
the flows and show no signs of contact alteration.

Mode of Origin, Age

It appears that the igneous rocks in this group are
extrusive and in part intrusive probably under shallow
cover. The presence of pyroclastic rocks indicates volecanic
action. 'Tufaceous greywackes, which are common in the
ejectamenta, indicate further that the material was in
part deposited in water, either shallow or near a shore-
line, because of the associated coarse clastic rocks. The
pillow structure seen in one andesite flow may be due to
extrusion in, or under, water.
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Although the contact with the underlying sedimentary
rocks is apparent, the age of the sediments could not be
determined positively and so the relations between the
volecanics and Horton rocks can only be speculative. If
the sedimentary rocks beneath the volcanics belong to the
Horton group the volcanics could be of Mississippian age.
This would not be an unreasonable assumption as inter-
mediate and basic igneous rocks of Horton or Post Horton
age intrude Horton sediments on both the mainland and
Cape Breton Island.

MISSISSIPPIAN SEDIMENTS
Horton Group

The Horton sedimentary rocks make up the lower-
most formation deposited during the Mississippian times.
Rocks of this group have a large aerial distribution in the
map area covering about fourteen square miles of the
north and northwest regions.

One of the major rock groups in the province, the
Horton was first mapped in detail by W. A. Bell and sub-
divided into the lower Horton Bluff Formation and the
overlying Cheverie Formation. (‘Bell W. A.: Horton-
Windsor District, Nova Scotia. Am. Jour. Sci., 5th ser.,
vol. 1, p. 154, 1921")

The Horton Bluff Formation, at the type locality
near Windsor, N. S,, is generally composed of feldspathic
sandstone, grit, and argillaceous and arenaceous shale mem-
hers. The Cheverie Formation which overlies the Horton
Bluff is mostly composed of grey arkosic grit, red argil-
loarenaceous shales, and dark shales.

In Cape Breton, detad work on the Horton Group was
carried out by Kelly (1954) who divided the Horton into
three lithologic units: the Lower Horton, composed of
interbedded red calcareous conglomerate, sandstone and
giltstone, and grey to red non-calcareous conglomerate that
grades to arkose or greywacke; the Middle Horton, con-
sisting mostly of grey siltstone, and the Upper Horton,
which congsists mostly of the Grantmire conglomerate and
red giltstone.

In this area no attempt was made to subdivide the
Horton, as the lithology is quite variable, both vertically
and laterally. No particular beds are persistent through-
out the area and hence there are no marker horizons. Fos-
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sils are quite rare, and those which are present in some
of the black shales are usually altered beyond recognition.
Locally there is sufficient evidence to subdivide the Hor-
ton Group into two or more units, but due to lateral dis-
continuity of the beds, either from facies changes or ex-
ternal structural changes, it is not possible to extend indi-
vidual rock units laterally with any certainty.

Lithology

The Horton Group in this area generally is composed
of clastic rocks that range from coarse conglomerates to
fine shales. Two types of conglomerate were noted. One
is brick-red, contains sub-angular to rounded pebbles up
to two inches in diameter, and is very competent. The
pebbles are mostly of quartz and acidic igneous rocks al-
though some of shale and intermediate igneous rocks occur
as minor constituents. The matrix is a brick-red sgiliceous
silty-shale, with or without small quartz granules, and is
sometimes slightly calcareous. There is no evidence of
sorting in this rock type but lenses and patches of coarser
or finer material are sometimes present and serve to give
some indication of the strike of the formation. The other
conglomerate, which appears to occur more frequently than
the reddish type, is grey to greenish-grey in color. Peb-
bles ranging to four inches in diameter are sub-angular
to rounded and are generally derived from white quartzite
and pink granite. Minor amounts of shale, intermediate
igneous rocks, and feldspar pebbles are usually present.
The matrix is generally grey or greenish-grey sandy or
gritty shale. Rarely is the matrix composed of clean sand.
This rock is well cemented and competent. One bed, north
of Horton Lake outcropping beneath a diabase flow, has
a slightly calcareous matrix and shows differential weath-
ering. Stringers and blebs of white quartz up to two
inches in width are often found haphazardly orientated in
the grey conglomerate. Thickness of the red and grey
conglomerate members is not known ag there are no com-
plete sections found in the area.

Medium grained clastic members constitute the ma-
jority of the rocks in the Horton Group in this area.
Sandstone and arkosic grits, generally grey or brownish
grey in color, are most abundant. Red beds with a lith-
ology similar to the grey beds are apparently associated
with the red conglomerates but frequently are interfingered
with grey members. This is well illustrated in the section
along a stream flowing southeasterly into Horton Lake.
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Quartz grains are the major constituents of these rocks
while feldspar grains are predominant in the arkosic mem-
bers. Minor amounts of composite rock fragments, mica,
and chlorite, are present in certain portions. The mica
and chlorite appear to be secondary, probably derived from
the clayey portion of the rock, and are associated with
rocks showing effects of local dynamic stresses. The
greater part of the Horton sandstone in the area has been
altered to a quartzite. In most cases the original color
of the sediment has been retained during metamorphism,
as red and grey quartzites oceur in approximately the same
proportion as do the less-altered red and grey sandstones.
The quartzites are very hard, usually badly broken at the
surface, and exhibit a sub-conchoidal fracture. Some of
the grey quartzites have a greenish cast on the fresh sur-
face while most are dull grey or whitish on the weathered
surface. The beds are generally more than six inches
thick and are often bounded by slightly shaly layers or
partings which are sometimes altered to a micaceous-
chloritic material. Small rounded pebbles up to one-half
an inch in diameter are frequently seen in the thicker
sandstone or quartzite beds.

Siltstones and shales of various colors occur asso-
ciated with other rock types throughout the Horton Group.
Usually these beds are quite thin, although one complete
section of shales and interbedded siltstone in the railway
cut at Port Hastings station gave a true thickness of about
four hundred feet (See Plate No. 6 Figure 1). In this
section the individual beds, usually two feet or less in
thickness, are grey, red, green, and black. Shale is the
predominant sediment although silty beds do oceur. One
dark siltstone horizon contains numerous fossil plant re-
mains of which several species were collected. Unfor-
tunately, slippage along the bedding planes has obliterated
the surficial ornamentation of most of the specimens.
Another shale bed, approximately one hundred and fifty
feet thick, occurs in the railway and road cuts at Port
Hastings, near the entrance to the couseway (See Plate
No. 6, Figure 2). This rock is buff to grey and is in
part made up of a calcareous and carbonaceous shale,
Some calcite veinlets up to one-half inch thick are as-
sociated with the calcareous beds. Numerous other grey,
greenish-grey, and red shale and siltstone beds occur inter-
bedded throughout these Horton sediments. Some of the
red shales contain ecalecareous mnodules up to one inch in
diameter and these nodules often dissolve in the weathered
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or leached zone, giving the rock a vesicular appearance.
This red shale often contains thin lenses of greenish-grey
grit or pebble conglomerate. Along the Trans-Canada
Highway, east of Lake Murray, preenish-prey silly shales
and grey laminated sandy siltstones contain plant remains.
None were sufficiently preserved to enable proper identi-
fication. Limestone beds are very rare in the Horton
sediments in this area. One eight-inch bed associated
with grey-green shales and prey sandy siltstones was found
in a road cut along Trans-Canada Highway No. 5, south
of Lake Murray. This limestone is grey, brecciated, and
very brittle, and is recemented by calcite. Because of the
associated beds which contain fragments of plant remains,
this limestone is believed to be of fresh-water origin.

Structures

Faults oceur frequently in the Horton Rocks although
those that were mapped do not appear to have any ap-
preciable displacement. It is possible that faults of great
stratipraphic displacement do occur, but lack of marker
horizons and of outcrops in critical areas prevented ob-
servations to this effect. These faults of small strati-
graphic displacement seen in various outcrops are con-
sidered to be high angle gravity faults (See Flate No. 7,
Figure 1 and 2).

Tight anticlinal and synclinal folds are present in the
Horton rocks in this area. Thege are not discernible from
surficial examination in all locations. Several such folds,
trending north-south, occur in the area northwest of Port
Hastings., Similar folding was noted west of Sugar Camp.

Joints are common in most of the Horton rocks, espe-
cially in the more competent sandstones and quartzites.
In most cases the joints show no local or regional pattern
but are closely spaced and are more or less haphazardly
arranged in the rocks.

Contact Relations

Nowhere in the map area were the basal beds of the
Horton observed in contact with underlying rocks. In
one location in North West Arm Brook, northwest of
Murray Lake, red and grey Horton sandstone and pebble
conglomerate appear to be in near contact with Pre-Mis-
sissippian schists. Some brecciation and disseminated
pyrite were noted in the rocks of this area.
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Mode of Origin

The Horton rocks are believed fo be continental in
origin, deposited in the shallow water of a fluctuating
but continuously subsiding synclinal basin, Such primary
structures as oscillation and current ripple marks, graded
bedding, unsorted beds, cross lamination and mud-cracks
substantiate this belief. The presence of land-plant re-
mains in the sediments alse tends to the theory of ter-
restrial deposition. The composition of the contained peb-
bles makes it seem evident that the predominant source
of these sediments was a granite mass. A large body of
granite occurs to the north and it is probable that this
mass may have been the upland source of sediments de-
posited in this area during Horton times.

Age

The following lower Mississippian fossils were col-
lected from strata of this group: Adiantites, Tenuifolius,
and Asmussia gp. The sediments are terrestrial in origin
and were deposited in ghallow seas, the universal sedi-
mentary environment of lower Mississippian times in the
Appalachian province. A Horton age ig therefore estab-
lished for this group of rocks.
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WINDSOR GROUP

General

Upper Missisgippian rocks of the Windsor Group
were g0 named from the type section found near Windsor,
N. 8. Bell has estimated the thickness to be approxi-
mately fifteen hundred feet. The group at the type lo-
cality has been broadly divided into the Lower and Upper
Windsor, which have been further divided into subzones
“A” and “B” of the Lower and “C"”, “D”, “E”, of the
Upper Windsor. Each of these divisions and subzones
has a characteristic fossil assemblage. Detailed work on
Windsor stratigraphy and palaeontology was carried out
in various parts of Cape Breton Island by M. C. Stacey
in 1949-1951 and his findings were generally synchronous
with those of Bell’s on the mainland. A tabulation of the
zonal distribution of the more common Windsor fauna is
inserted below.

No attempt was made to zone the Windsor in this
area a8 outcropping is very scarce and no well-defined
gections are available for study. A further handicap to
accurate zoning is the intense deformation in the form of
faulting and folding throughout the relatively incom-
petent beds, making it practically impossible to complete
a composite section.

39



o¥

Y [°g [maudsa wvUulLIMAIdS

2 [[Pg sisusgospuim elsoduro)

2 (lre[d B [1eH) uosmep ®soduo)

IPd S13PY} BLUnLIR

o) 22 [og ®9e)B[Bd BIUIVR

(uospiae(]) SNUBIUOSMBD XeUINJ

4 m 32 ([leg) B -1ea 1[4 snjonpoxdoury

3 2 (InewIa ) IfRA] smponpoxdoury

d d 2 (9p99yg) SIWIOIIIBODINULY “Ira §hjonpord snjonpord

5 ‘ds B[PUBIM[PYIT
VAO4OIHOVYHI

(uosme() SI[IXd B[[PUIIEMBY

LU 2 (uosmB(I) IRA] BUI[[2I83UI]
20 Y0Z0oAyd

” (uosmB(J) ppeuue endrag
VUI'THNNYV

- 1 (uosme(q) ejegsoorue[d eLIB[nuo)
VIVIHILNAITHOO

20 o] (uosme(]) R[[I281Id BJ[@UISOPON
VUHAININVHOA

3 2 8 VNNYA

(6261 ‘liogd 4933V)
VNAVI YOSANIM A0 HTAVL



144

‘PIBI—I1  {901BIS—1 [ UQWIIOI—I ! JURpUNYB—ID

00

22

22

8]

20

2

8]

20
20

(uosme() SISUBUOAR EBIIOOPOI

VAOdOTVHAID

uosme(q Imoy sisdod1jeN
(uosme() ®BEIodSIp (PUNBUOUY) BULIUIWD[]
(1leg) weplojordwiod ®BIP02039}S

(1Pg) ®dnige BI[Eoc03NG

vVaodoulLsvo

{uosme() noed edeydoyyry

[Pg sneIpenbqns ualoado[moIAy

uosmeq I[[PA] uajaado[ndlay

apaag ISAUSD 'S Yo SNPOZIYIY

apoag TUOSMmBp (UOPO[B[[RIERJ) UODOJBRUILIB.IY)
uosme(q L3ulpieq (UOPO[[EIB]) UOPOIRUIIEIL
A0DOW SIpa eIpuOWpy

[1eg snagsd sajIjourndueg

VAodADHTHd

(aey) euue eULI3UIWOY

[[eg ®Bpiwn] BuIBUBID

(Tleg) srmuaoymIur BHY29dg
(IPd) wnje[ eLwdYdesyg

RAB[D P [[BH) [UOSPIABD BS99y

YNNV4




Distribution and Thickness

Approximately twenty square miles of the lowland in
the map area are underlain by Windsor sediments and
evaporites. The largest area covered by Windsor strata
is in the Askilton-Glenora district. Windsor marine sedi-
ments also occur in a narrow zone extending from Port
Hastings to Sugar Camp, in a broad belt stretching from
Asgkilton to Richmond Mine, and in a five-square-mile
area which includes the north and northwest shores of
Inhabitants Harbor and parts of Evans, Freeman, Bumbo,
and Round Islands.

The Horton-Windsor contact follows a mnortheasterly
zone from Port Hastings to Sugar Camp and thence
trends northward. This contact zone, especially when
affected by faulting and folding, is of particular interest
throughout the province for it is considered a favorable
locus for the concentration of base metals. The economic
possibilities of the contact zone will be discussed in more
detail in a separate portion of this chapter and in Chapter
IV. Elsewhere in the map area the Windsor rocks are
in fault contact with other sedimentary strata, so that
the basal members are not in evidence.

The thickness of the group in this area appears to
be quite variable, but due to lack of bedrock exposures,
no measurements could be made. It is estimated that the
minimum thickness of the Windsor strata in the zone
that extends from Plaster Cove to Sugar Camp Lake is
gix hundred feet. Hyde (1913) estimated the thickness
of the section at Plaster Cove to be six hundred and fifty
feet.

42



Lithology

The marine sediments of the Windsor group consist
of limestone, gypsum, anhydrite, shaly-limestone, sandy-
shale, shale, argillite, and limestone conglomerate. Vari-
able amounts of salt may be associated with the evaporites.
A number of the streams and springs, particularly those
in the Sugar Camp area which traversed ground underiain
by Windsor marine sediments, were noted to be quite
saline, '

Gypsum and a hard, gray arenaceous unfossiliferous
limestone were found to be predominant in the area where
this limestone forms the basal member of the Windsor.
It is characterized by a laminated structure caused by
interbedded sandy-silt material and limestone which usually
weather differentially. A few fragments of gypsum were
noted in one part of this member. Purple fluorite in the
form of small (0.3” diam.) granules is sometimes as-
sociated with characteristic white calcite stringers. A typ-
ical example of thig occurs at Port Hastings Railway Station
a8 shown in Plate No. 9. An analysis of a sample of the
basal Windsor limestone from an old quarry one mile
north of Port Hastings is given in Table 3 below.

[+ 0
SAMPLE 5102 Flz(.'l5 AL203 CQE(POLlE Ca 3 KgG0 s TOTAL caof!g
124 5.6 | 0.74 1.98 0.07 89,56 | 1.51 99.74 | 70/%
1 5.3 75,78 |14.26 99,16 6.2/1
H 3.82

Sample 124: 0ld quarry one mile north of Port
Hastings.

Sample 1: One and one-half miles east of Queens-
ville in Lamy Brook.

Sample 2: One mile northeast of Port Richmond,
Richmond County, N. S.
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The thickness of this member has not been measured
due to incomplete exposure. At Steep Creek, on the West
side of the Strait of Canso, Ferguson (1946) has measured
the thickness at sixty-five feet but assumes it to be some-
what thinner at other localities. The present survey indi-
cates that the basal Windsor limestone in this area iz not
more than twenty-five feet thick.

Several other limestone beds occur throughout the
Windsor series in this area. A steeply dipping bed of
brownish-grey limestone about twenty-five feet in thick-
ness occurs in the middle creek flowing into Plaster Cove.
This rock is argillaceous in part, foassiliferous, and badly
broken at the surface. Stratigraphically below this bed,
in the same creek, a thinner bed of grey argillaceous lime-
stone ig found., Crinoid stems were found in this bed.
Limestone members with somewhat similar characteristics
as those above and probably correlative with them, occur
in Queensville Brook about one and one-half miles east
of Queensville. Other occurrences of grey limestone are
in North Little River north of Richmond Mine, and in a
stream two miles northwest of Beaverdam Lake. Brown
fogsiliferous limestone, badly broken at the surface, occurs
about one mile northeast of Port Richmond just east of
the first sharp bend in Little River. An analysis of this
rock gave the results as seen in Table 3. No bedding
could be found in this poorly exposed outerop.

Gvpsum and anhydrite occur quite frequently through-
out most of the Windsor series. Beds of varying thick-
ness occur in the Port Hastings, Sugar Camp, and Rich-
mond Mine areas, and on various Islands in the Inhabitants
Harbor. With the possible exception of the gypsum in
the Askilton-Sugar Camp distriet, it appears that the beds
are lense-like in nature and have a ghort lateral extent.
The bed of gypsum that is exposed at Plaster Cove does
not appear to continue along strike. The rock is greyish-
white, coarsely crystalline, and often contains thin lenses
of anhydrite and shaly-gypsiferous limestone. Analysis of
two gamples from the gypsum at Plaster Cove are given
in Table 4 below.
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TABLE 4

Sample A Sample B
Lime 40.48% 33.80%
Sulphur Trioxide 55.48 46.08
Water loss on ignition 3.96 19.86
Insoluble mineral matter 0.44
Total 100.30% 99.74%

South of Askilton and Sugar Camp numerous out-
crops of gypsum occur. The rock is grey to white, con-
tains selenite crystals and a number of thin grey silty
lenses. It is not known if one or more beds are exposed
in this area. No estimate of the thickness of the bed
or beds was possible from surficial examination.

What appears to be the most extensive occurrence of
gypsum in the map area is located about one mile north-
east of Sugar Camp Lake. The gypsum is greyish-white
to grey, medium to coarsely crystalline and the surface
forms an extremely well developed karst topography.
Some of the sinkholes in which gypsum is exposed are over
fifty feet in depth. About one mile west of Sugar Camp
gypsum occurs on the east side of a small lake. It is not
known, however, if this gypsum occurrence has lateral
continuity with the previously mentioned occurrence.

Small exposures of gypsum were noted on the western
sides of Evans, Freeman, Round, and Bumbo Islands in
Inhabitants Harbor but these do not appear to have any
economic significance.

Poorly exposed red, green, and grey argillite and
shale beds make up the remainder of the Windsor lithology
in the map area. These rocks are commonly calcareous,
relatively soft, and in part exhibit a laminated structure.
Where these soft, red, and green shales are cut by faults,
it is not uncommon to find a mass of mottled red-green .
fault gouge and breccia containing small flakes of specular
bematite. Such occurrences were noted northeast of Port
Richmond and in the vicinity of Richmond mine.

The only identified fossil found in the Windsor sedi-
ments in this area was Productus Iyelli Verneiul. Frag-
nients of a Zaphrentis cup coral and crinoid stems were
also found.
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Structural Relations

Because of the few and scattered occurrences of out-
crops it was not possible to map any significant regional
structures other than faults. It is obvious, however, from
the few outcrops that were found, that the relatively soft
and incompetent rocks have been deformed by the pro-
cegses of folding and faulting. A series of anticlinal and
synclinal folds occur in the basal limestone at Port
Hastings Railway Station (See Plate 8). Associated with
this folding are small drag folds and crenulations. These
small superimposed structures have the same trend and
attitude as the major structure and are therefore con-
sidered to have been caused by the same tectonic forces.
North and northwest of Mackdale two similar syncline-
anticline structures occur on the Horton-Windsor contact
(See Map No. 2). In these locations the basal Windsor
limestone was the marker horizon used to trace the struec-
tures which have a general trend of 030 degrees (astro-
nomic). There is strong evidence of faulting in the struc-
tures northwest of Mackdale, with the trend of the fault
apparently paralleling the axes of the folding.

As mentioned previously, the only exposed portion of
the basal Windsor overlies Horton rocks in an undulating
zone generally trending northeast from Port Hastings.
Along this zone, over eight miles in length, the contact is
nowhere seen to be sharp or well defined but is usually
separated by an interval of drift. In several locations
in the Mackdale area where the drift interval is only a few
feet wide, the basal limestone lies on a coarse grey to
greenish-grey conglomerate. No traces of bedding could
be found in thig conglomerate. At Port Hastings the
basal Windsor is contorted and sheared where it is near
the contact with the gsteeply-dipping Horton shales and
siltstones. It is evident that the laminated basal limestone
is pergistent in this area but that the underlying Horton
lithology varies along the contact. This would seem com-
patible with the terrestrial origin of the Horton rocks,
and it is therefore considered that the contact between
the Horton and Windsor in this area is either conform-
able or disconformable. Elsewhere in the map area the
Windsor sediments are in fault-contact with rocks of the
Riversdale and Canso sedimentary groups of the Upper
Carboniferous or Pennsylvanian age.

Age and Mode of Origin
The marine sediments and evaporites of this group
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were depogited in a marine environment, as exemplified
by the faunal evidence found throughout the members.
Conditions of sedimentation were variable ag shown by
the many differing lithologic types.

MISSISSIPPIAN INTRUSIVES

Diabase dikes cut the Horton clastic rocks at several
locations in the map area. Generally the diabase is
dark grey, very dense, and containg varying amounts of
disseminated pyrite. At Port Hastings, in the railway
cut near the Canso Causeway locks, a dike cuts coarse-
grained Horton conglomerate. The rock has a fine- to
niedium-grained diabasic texture, and is badly fractured,
with a fibrous serpentine developed on some of the sheared
fracture surfaces. No definite contacts were seen and
no estimates of the width of the dike could be made.
Several diabase dikes, similar to the one at Port Hastings,
cut Horton rocks in the area northwest of Murray Lake.
Contacts with the neighboring rock types are visible,
showing chilled marging in the diabase and a slightly
baked zone in the sediments. These dikes range from
ten to twenty-five feet in width and have a general north-
gouth trend. Disseminated pyrite is common in the dia-
base while the intruded rocks adjacent to the dikes con-
tain considerable amounts of pyrite in small veinlets and
disseminations. Minor amounts of chalcopyrite were also
found in the neighboring host rocks and are believed to
be associated with the dike intrusion.

Nowhere in the map area are these dikes known to
cut post Horton rocks, but thirty miles to the east, Weeks
(1954) has mapped small basic intrusive bodies along the
Horton-Windsor contact which cut both Horton and lower
Windsor sediments. The diabase dikes in this area may
be of the same age as the basic intrusives mapped by
Weeks in the Saint Peters-Soldiers Cove district but due
to lack of information in this area a Horton or younger
age must be assumed.

CANSO GROUP

General

The Canso group is composed of a thick series of
terrestrial sediments and ecovers approximately twelve
square miles of the map area. This series of rocks strati-
graphically overlies the Windsor group and is exposed
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at three isolated localities (See Map No. 2). Two of these
localities, one near Port Hastings, the other near Me-
Pherson’s Ferry, have been described in part in “The Pre-
liminary Report, Port Hawkesbury Project”. The third
location is centred at Maclntyre Lake but is very poorly
exposed.

The type section of this group occurs along the east
shore of the Strait of Canso between Plaster Cove and the
west end of Emery Pond. It was first named by Bell
(1944) and first described in detail by Fletcher (1879-
80), who placed the upper contact two thousand feet above
a particular bed containing the fossil Leaia. His meas-
ured section at the type locality was 8,666 feet. Ferguson
(1946) estimated the Upper contact to lie 2,525 feet
below a massive sandstone horizon in the overlying Rivers-
dale and measured the Canso section to be 38,342 feet.
During the present survey the top of the Canso was
arbitrarily drawn at the base of a fifteen foot cross-
bedded grey sandstone bed which outerops one-half mile
southwest of Hector Lake on Kings Road, and also on
the east shore of the Strait of Canso about one-quarter
mile northwest of Emery Pond. The contact is thought
to be disconformable and may be in part unconformable.
Bell {1944) believes it to be disconformable in this area
due to the abrupt palaeontological and lithological changes.

The basal Canso contact is poorly defined, with only
2 limited numbesr of outcrops near the Windsor-Canso con-
tact being observed. South of Beaver Dam Lake on North
Little River red argillaceous shale and prey laminated
snale containing Leaia CP, leigyi (Leéa) appear to rest
conformably on gypsum and gypsiferous limestone, A
short interval of drift separates the two outcrops, how-
ever, and a definite contact relationship is mnot known.
At Port Hastings the lowermost Canso beds exposed are
in a stream flowing southwesterly into Plaster Cove. This
sedimentary horizon is a thick bedded reddish siltstone
and shale. PBluish-grey laminated shales ountcrop in North-
west Arm Brook northwest of Mackdale and may possibly
represent the basal Canso in that area.

Lithology

The Canso group consists chiefly of red, green, and
grey shales and siltstone with thin intercalated red or
brownish-grey sandstone and buff grey limestone beds.
Although these various rock types may be found at prac-
tically any horizon, it appears that grey laminated shale
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and grey siltstone are the major constituents in the upper
members of the Canso. The shales and siltstones, par-
ticularly the grey laminated shales, are generally slightly
calcareous while calcareous nodules are commonly found
in most of the red shale and siltstone horizons. The red
shales and siltstones are medium to thick bedded and some-
times contain sandy and argillaceous material. Through-
out most of the Canso group the red, green, and grey beds
are interbedded and appear to be the product of cyeclic
deposition, although no pattern or regular cycle could be
established. Numerous buff weathered calcareous beds,
usually less than three inches thick, occur sporadically
throughout the series but most frequently in the lower
part of the group. These thin calcareous bands are very
dense and siliceous in appearance.

Red and brownish sandstone beds generally less than
four feet thick are a minor constituent of the Canso sedi-
ments. These rocks are medium grained, well indurated
and quite massive. With the exception of the grey lam-
inated shales and occasional thin sandstone beds, the Canso
rocks are quite soft and easily broken (See Plate No. 9).

Structures

Internal structures, such as crossbedding, ripple marks,
mud cracks, and worm trails, are quite common. Most
of the ripple marks found were due to wave action but a
few current ripples were observed. Thin stringers and
veinlets of barren quartz and caleite occur throughout
the group but are most common in the lower section. No
structural trend or pattern was evident from these veinlets.

Strata of the Canso group have been faulted and
folded by the same tectonic forces that affected the pre-
Canso sediments. This is evident In the Mackdale area
where several broad synclines and antielines and a fault
of small displacement show structural features similar to
those found in the underlying Windsor measures. Other
gtructures are probably present but lack of outerop in
critical areas prohibits an accurate interpretation.

Mode of Origin and Age

A noticeable absence of coarse clastic material and
an abundance of thin, even-bedded, fine-grained clastic
sediments suggest that during Canso times the area was
of low relief and undergoing relatively slow subsidence
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and aggradation. The presence of such structures as
ripple marks, crossbedding, mud cracks, laminated shales,
and worm trails, point to the shallowness of the deposi-
tional basin and the probable presence of a fluviolacustrine
environment. Thigs type of environment is supported by
the presence of the bivalve crustacean Leaie or leidyi
(Lea).

The age of the Canso group is rather indefinite as it
cannot be determined on faunal evidence, and the floral
remains are so fragmental that an accurate dating is im-
possible. In the past, some authors have placed it in the
Upper Mississippian and others have called it Lower
Penngylvanian or transitional between upper and lower
Carboniferous. In this area it appears that both the up-
per and lower Canso contacts are conformable and, in
part, transitional with the neighboring strata. In this
report the Canso group will be referred to as Upper Mis-
sissippian in age.

PENNSYLVANIAN SEDIMENTS

Riversdale Group

The Riversdale group is a series of terrestrial sedi-
ments that cover approximately half of the map area and
is estimated to be not less than ten thousand feet thick.
It is composed of shales, siltstones, sandstones, thin cal-
careous fragmental beds, and minor thin coal seams.
These Pennsylvanian rocks, which are the youngest in
the area, occur in a faulted synclinal basin stretching
northeast and southeast from Port Hawkesbury, and in a
somewhat similar structure northeast of Inhabitants Har-
bor. Exposures are generally very good along the coast-
line and stream beds; inland, however, they are mostly
confined to the more resistant sandstone members.

The type section of this group is located approxi-
mately twelve miles east of Truro near Riversdale, N. S.
The lithology there comprises alternating red and grey
shales, and sandstone. Locally a basal conglomerate mem-
ber is present.

The Riversdale coal seams in this area are located at
Seacoal Bay; Richmond Mine, about one and one-half miles
south of Beaver Dam Lake, and in Coal Brook south of
Whiteside. These occurrences of coal and the now defunct
mining operations will be treated in a later chapter.
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Lithology

As was mentioned in an earlier discussion on the
Canso contact relations, the contact between the Canso
and Riversdale was arbitrarily placed below a thick grey
sandstone bed. Such arbitrary placing of this contact is
necessary because no continuous outcrop showing this sec-
tion of the stratigraphy is present in the area and palae-
ontological evidence for the two groups is lacking. A
major significant change, however, apparent in the Rivers-
dale sediments, is the development of thick bedded grey
sandstone members and an increase in floral content.

The basal 3,800 feet of Riversdale strata are composed
mainly of red and green shales and siltstones with a few
beds of red and brownish-grey sandstone. The shale is
generally quite soft and easily broken and contains cal-
careous nodules up to two inches in diameter. These
nodular red shales occur most abundantly in the basal one
hundred feet of sediments. The sandstones in the reddish
basal member are quite characteristically ripple marked
and cross-bedded. Fragments of fossil plant remainsg are
present but in a much lesser quantity than in most of the
succeeding sandstone beds,

In the upper portion of the basal member are beds
up to three feet in thickness of a calcareous shaley con-
glomerate. The calcareons shale fragments are angular
and up to one inch in diameter. The matrix is a limy-
shale material. In places numerous fossil plant fragments
occur in these beds. Some of the plant remains are
coalized and some are in part or entirely pyritized. In
the area now occupied by the Nova Scotia Pulp Mill at
Point Tupper these beds were noted to have a lenticular
nature, and quite possibly represent stream beds or chan-
nels.

Stratigraphically above the basal member is an ascend-
ing succession of grey and green shales, finely laminated
dark grey to black shales with thin laminae of yellowish-
grey sandstone, and thick bedded to massive grey sand-
siones increasing in thickness and number. The bedrock
beneath the eastern half of the town of Port Hawkesbury
is composed of highly competent black shale and grey and
yellowish-grey finely laminated shale and sandstone (See
Plate No. 10). Numerous thick, grey, crossbedded sand-
stones containing abundant plant remains occur within
the above mentioned measures. Neuropteris schichani Stur
was collected from this horizon.
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Approximately 7,500 feet above the base of the Rivers-
dale the lithology is mostly composed of crossbedded, fos-
giliferous grey sandstones and minor grey shales. Some
of the shales in this section appear to be quite car-
bonaceous. Fragments of species of calamites and Lepi-
dodendron are quite numerous in the sandstone beds
throughout the group. No coal seams were found in the
map area, although several seams have been explored and
worked in the past.

Most of the Riversdale sandstone is grey, medium to
coarse grained, and is composed chiefly of quartz and
feldspar grains. The red pigment in the sandstone is
due in part to a ferruginous stain on the quartz grains
and also to a certain amount of reddish silt present. Dis-
seminated pyrite is present in many of the grey sandstone
beds, —articularly those containing appreciable quantities
of planc remains, thus giving the rock a brownish-colored
weathered surface. Medium bedded to massive grey sand-
stone beds with minor grey shales occur abundantly in a
down-faulted block southeast of the road between Mec-
Pherson’s Ferry and Port Malcolm., A similar lithologic
sequence is found on the southeast side of a fault in the
Whiteside area. The southeast side is the down-thrown
block in this locality. It is interesting to note that coal
seams occur in both these down-faulted blocks and they
may correlate with the Richmond mine seams in the Upper
Riversdale members south of Beaver Dam Lake.

During the summer of 1961 the Nova Scotia Depart-
ment of Mines drilled three test holes in the Port Hawkes-
bury Immediate area to evaluate the bedrock at various
horizons in the Riversdale group. During the tests a
check was made on the quantity of available ground water.
Results of the water tests will be given in Chapter V,
“Water Resources”. Drill Hole No. 1, located about one
mile east of Port Hawkesbury, penetrated massive grey
gsandstone containing Calamites., Hole No. 2, located about
one and one-half miles northeast of Emery Pond, cut black
shale. Hole No. 3, located on a powerline about one mile
southeast of Port Hawkesbury, penetrated the finely lam-
inated black shale and grey sandstone member.

Structures
The Riversdale rocks form a basin-like synclinal struc-
ture in the Port Hawkesbury area, and a gently-dipping,

nearly circular basin structure east of River Inmhabitants.
Both these structures are faulted on the east and south
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edges. A wegterly plunging broad syncline occurs in the
fault block east of Whiteside. Several minor northeasterly
trending folds were noted, especially in the area southeast
of Cleveland.

Mode of Origin and Age

Rocks of the Riversdale group are of continental
origin. Such structures as crossbedding, ripple marks,
mud-cracks, and channeling, combined with the lithology
and floral evidence substantiate this belief. The cal-
careous-shale conglomerate facies is thought to be a thin
fanglomerate-like sediment deposited at the mouths of
streams on a broad delta. The ripple-marked black lam-
inated shales indicate that there must have been shallow
basins isolated for periods of time from the source area.
The lithology and its contained fossils mark these sedi-
ments to be Lower Pennsylvanian or Riveradale in age.

POST RIVERSDALE SEDIMENTS

A partially consolidated sediment was found in North-
west Arm Brook about one and one-quarter miles east of
Mackdale, The bed dips to the goutheast and lies un-
conformably on the Canso group of sediments. This sedi-
ment is located on the down-throw side of a fault block
in the Canso and appears to have been preserved from
glacial action on this account. About thirty feet of glacial
till overlies the partially consolidated rock which is com-
posed of organic peaty-material, silt, and plant debris,
apparently derived from coniferous trees. No carbon
dating has been carried out on this material but it is
believed to have a pre-glacial age.



