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Introduction -

Location and Area

The area under consideration lies in Inverness
County on the west coast of Cape Breton Island between 618251
and 61035%west longitude, the 16° varallel of north latitude
passing roughly through the center of the map area. It is
triangular in shape, and embraces an area of rouzhly thirty-
five square miles. The Inverness branch of the Canadian
National Rallways passes through Port Hood and forms the_
eastern boundary as it follows the course of the S.W. Mabou
River from the S.W. Mabou Post Office to Mabou Village. Thé
northern and western boundaries are determined respectively
by Mabou Inlet, a large tidal estuary, and the Gulf of St.
Lawrence.

The Northwest coast of Cape Breton offers few
protected harbors and frequent and costly dredging operations
wou;drbe necessery to permit other than small craft to dock
and load at any part of the area due to the movement of sands
along the coast. At the time the aerial vhotogravhs of the
area were taken, the sand appeared to be moving nortﬁward,
north of the southern tip of Hood Island, and southward to the
south as indicated by the offshore bars in shallow water. |

However, this may be only a seasonal phenomenon.



The principal'industfies are fishing and farming
with the tourist trade gaining some impetus. Some coal is
now being mined, primarily for local use, but commerical
operation ceased in 1940. Interest has apparently been
renewed, and plans were belng madelfor further mining in the
vicinity of Harbor View at the time of this writing. Due to
the seasonal ?estrictiohs on farming and fishing, the opening
of new workings would provide a much needed steady winter
occupation.

A study was also made of the Mabou Mines area, a
ccastal étrip on the Gulf of St. Lawrence, two and one-half
miles north of the Mabou Inlet, where small scale mining

operations are being carried out. A separate map (Map 2)

accompanles this renort.

Previous Work .

The area wee studied by Hugh Fletcher in the years
' 1880—1882; the results incorporated in the Report of Progress,
1882-84 of the C.G.S., the work being primarily of a recon-
naissance néture. Several of his stratigravhic sections were
valuable to the authof in studying the stratigraphic sequence.

- Dre. Trask and Mather studied.this, and ad jacent

areas during the summer of 1925 under the auspnices of the Gulf
0il Gorporatioh, and their preliminary report appears in the
Annual Report on the Mineé, 1928, of the Denartment of Publiec

Works and Mines.

2.



In 1927-1929, G. D. B. Norman studied the Lake
Ainslee Area, including Poft Hood and Mabou Mines. His
stratigraphic classification agrees with that of W. A. Bell
and is adopted in this revnorst.

The latest vublished reports are thosé on the Port
Hood and Mabou Mines CoallAreas by G.Vibert Douglas, Professor
of Geology, Dalhousie University, Halifax; his concise revnorts
and correlation of the drill holes in the area effectively
summérizing the economic prospects of it.

| Dr. D. J. MacNeill of St. Francis Xavier University

in Antigonish, as well as Drs. R. R. Shrock, W. L. Whitehead,
‘and J. A. Shimer, all of M.I.T. have also studied the area,
but the detailed results are apparently unoublished.

All references will be included in the Bibliography

at the end of this paver.

Purpose

The purpose of this study was to make observations
which would afford a basis for the interpretation of the nature
of sedimentation and of deformation in this area, as well as
the inter-relation between these two vrocesses. It is also
desired to illustrate the assistance lent by phofogrammetry

to the interpretation of the surface zeolozy.
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ilethod of Work

The field work wag carried outv in the summer of
1950 from a ftwo-man field camp near the Southwest Mabou Post-
office which served as a base of operations. Field manping
ves accomvlished by direct overlay from vertical aerial photo-

zravhs, base voints established at »rominent tonograrhic or

man-nade features. Traverses using Brunton compass and tape



or pace were run in streams and along shorelines, theh tied in
to the base vpoints.

Tovogravhic features such as scarps, ridges, and
karst topography were vlotted on the maps,, following which
surface investigations of the critical areas were made. Finai
mapping was accomplished by plotting from the photogranhs by
the radial line method, the base point taken near the zeometric
center of the area. Although some inaccuracy reéults from such
a method, the result is more than sufficlently accurate for
geological mapping. |

Laboratory work on the svecimens taken consisted
vrimarily of the preparation and microscovic examination of
-thin sections during the school jear 1950-51.

All vhotographs which sppear in this revort were

taken and processed by the author.

Physiogravhy

The topozravhy is an extrémely imoortant factor in
the interpretation of the geology of this‘area as most of it is
covered hy a veneer of glacial till ffom ten to fifty feet in
thiékness. Outcrops are relatively scarce, exposurés locateq
in streambeds and‘along shorelines where erosion has denuded
the underlying rock. FEven where the beds are exvosed, the
exnosure 1is often insufficient to permit accurate correlation,
and tonographic features present the sole evidence for solﬁtion

of the »nroblem.



Differential erosion is the key to topogravhical
analysis in the area for the nature of the underlying rock
is indicated by the extent of erosion which avpears to be
second cycle at present. The first cycle is represented by that
which caused the upver surface of the crystalline Mabou High-
lands which rise to over 1000" immediatelﬁ north of the map-
area to appear as a peneplain from a distaﬁce, whereas 1%t is
actually deeply incised by the second cycie;
~ Lower Mississippian (Horton) rocks have been nearly

as resistant té erosion as have the vre-Carboniferous crystal-
line complex and on the north side of fhe Mabou Inlet there is
little.distinct,lineation>between these. The upper Missiscginnian
(Windsor), composed primarily of red shales and siltstones,
1imesﬁones; and gypsum as well as salt, is much less resistant
" %o erosion and fhe contact with the Horton is quife distinct
both along the north side of Mabou Inlet and in the vidinity of
Mabou Mines. It may be traced qulte precisely from the liﬁeation
exnibited on the aerial photogravhs. The unconformable contact
traced froﬁ the photos was found to coincide precisely with
exposures located on the ground.

| Where gypsun forms the underlier, 1ts presence 1s
usually indicated by karstvtopography (Plate 11-A) which locates
the trace of the bed upon the surface. Drainage too is strongly
affected by underlying gyosum, and streams are often diverted
or flow underground where they transect the bed. This well

shovn north of Finlay Point near Mabou Mines where Mill Brook



turns abruptly southward to follow the trend of the gypsum
and' in the brooks north of Colindale where the westward
flowing brooks lose their identity near the shoreline where
they encounter gYyHSUm. |

~ The areas underlain'by'Mabou and Pennsylvanianbels
strongly reflect the effect of differential erosion. Distinct
ridges of resistant sand ané siltstone sevnarate valleys under-
lain by less resistant rock. Seven distinct ridges may be
observéd along a roughiy northeast line from the shoreline at
Port Hood to the southern shore of Mabou Inlet (see Map 1 where
these ridges have been nlotted on the man from the aerisal
photographs)q The most northeasterly vair are resistant
shales and siltstones of the Habou formation. The highest
voints in the mep area are fwo knobs which rise to an elevation
of 450 feet, bothrof which form the termination of sandstone
ridéges, near an area of deformation. One of these 1s located
west of the Hunter Road, one and one-half miles north of the
Southwest Mabou Postoffice and avpears to be The termination
of the lowest Pennsylvanian sandstone; the other is located
near Rocky Ridge. The northern oortion of the sandstone
ridges terminates southward at Little River, which has cut a
channel adross them vernendicular to the strike, but those
neerest the shoreline, the hizhest members, are again visible
between Harbor View and Cave Susan. Where these ridges inter-
sect the Shbreline, the sandstone members »roject into the

zulf as small hooks, forming in some vnlaces leeward sand-bars.



From Cape Susan northward, the shoreline nearly
parallels the strike of the strata until the measures aﬁe
concealed at the sandspit which projects more than one-
quarter of a mile west of the original slope at Port Hood.
The sea has eroded two indentations into the coestline from
the sandsnit to Isthmus Point, the hiczhest séndstones at
the base of the'Government wharf and at Isthmus point
annarently having shielded the underlying shales from erosion
by. the sea. Isthmus Point was at one time connected to
Portsmouth Point on Hood Island by a sandbar, but three
guarters of a mile of shallow water now lies between the

two. The shoreline from Isthmus Point to the fault north

of Colindale contains only two major indentations, Mill

Cove, erodéd from soft shales by the action of the sea and
the small stream which flows into it, and Southerland's cove,
where fine sand forms a barrier beach before a shallow
lazoon. Neither of these vrovide zood hsrborage, unvrotected
as they are from northweéterly storms.

- The Southwest Mabou River follows a northeasterly
courselon thé‘eastern margin of the area, and in general,
follows the strike of the rock through which it has cut.

Rocky Ridge forms the divide for the northern pert of the

area, streams on the western side flowinz northwest »arallel to

the strike, and those to the east, flowing easterly across the

strike. These, and 1little rivers to the south are believed

to be consequent streams which have cut across the beds by
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headward erosion, there being 1little evidence in the area for
post-glacial uplift and concomitant superimnosed drainage.
Hood Island is two ané onefquarter miles long and
rougzhly one mile wide at its widest point in an east-west
direction. The north and west shores ére rugged, with narrow
beaches which anpear to be undergoing more rapid erosion than
the eastern and southeastern shores whose beaches are wider

and anparently more sheltered from storm-action. Here too

the tovographical effects of differential erosion are prominent.

A minpr erosional scarp crosses the center of the island in a
northwest-southeast direction where a resistant bed of con-
glomeratic arkose is truncated exposing the underlying red
nud and siltstones to weathering. Resistant limestone beds
standing vertically nroject into the water on either side of
Point Vertical (see frontispiece) on the northwest corner of
the island, and»the presence of thick beds of gynsum are
indicated by a lineation of karst torozravhy which crosses

the noint.
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Upper Mississipnian (Windsor Group).

The Windsor Group receives its name from the type‘
locality at Windsor, Nova Scotia, where over 1550 feet of
strata have been measured. It containg workable devosits
of gypsum, an example in this area being the quarry on the
north side of Mabou Inlet which has discontinued operations.
The base of the Windsor is identified by the "laminated lime-
stone! which is widespread in occurence throughout Nova Scotia.
Altho&gh it anpears on the north side of Mabou Inlet, 1t was
not located elsewhere within.the map area. A%t Mabou Mines,
however, several excellent exposures may be observed where it
rests with marked angular unconformity upon the Horton Strata.
(Platé 12BR.) The specimen studied microscopically came from
the unconformity at Mabou Mines near the }McDonald Glen schodl—
house, but in this area it lacks the characteristic dove-grey
color.

Megascopic: Unfossiliferous, light tan, fine grained
crystalline limestone.

Microscopic: Brecclated avpearance with light tan
Wfrazments" in a celcareous, iron-stained
matrix which contains much fine angular
detrital quartz. Matrix comvrises 25%
of the rock.

Interpretation: Shallow marine precipitated limestone
which has undergone penecontemporaneous
deformation.

Approximately 1800 feet of Windsor Strata outcrop on

Hood Island in an essentially unbroken succession and the strata

here are considered the type sectlon for the area although neither
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the top nor the bottom 1is present,-the lowef strata faulted
out and the upper concealed under the Gulf of St. Lawrence.
The various strata on Hood Island were s tudied for distinc-
tive features which would aid in correlation of the Windsor
on the mainland. The following chart represents the
generalized section with letters assigned to the various
members in descending order. Measurements are anproximate.

Bl. Dolomitic, Buff Limestone approximately 40 feet
thick. Upper portion massive about 20 feet thick,
lower portion oolitic, brown, sometimes cross-—
bedded with dolomitized shells which Norman
(Norman, 1935 p. 40) refers to the genus Schizodus.

Red shale and sand 315!
B2. Yellow, crystalline limestone. Two feet.
Gyosum 6t.
B3. Yellow crystalline limestone 2%V.
Red shale 25!'.
Gypsum 8°Y,
Measures concealed 30%,

B4, Partly dolomitized grey limestone apvroximately 15!
thick. CGContains large bhed of brachiopods identified
as Martinia Galatea and Comvosita (oblizata). The
top of this bed is characterized by coarse ripple-
marking. :

Red shale veined with gypsum 215¢%.

c. Columnar Algal. Limestone biostrome characterized
'~ by large gray conical algal structures expanding

toward the top. These columns are surrounded by a
vyellowish argillaceous limestone. On Hood Island,
these columns make an angle of 65 dezrees with the
bedding indicating that there has been differential
movenent between the upver and lower beds during
folding. The beds are vertical, wlth a north-south
strike, the attitude of the columns indicating that
the western, upper bed has moved northward (Plate 9b).
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D. A badly brecclated red and black limestone,which 1is
4t thick at the outerop although vossibly thicker,
included in 180! of red shale.

Gypsum 12°'. ‘

E. 8mall algal. Black oolitic limestone containing
Martinia Galatea with an algal band near the top
of the bed consisting of cone in cone structure.
Weathers yellow and black near the top. 13!%.

Base of upper Windsor.
Red and greenish shales with gypsum veining.

F. TFlrst oolitic limestone. Black oolitic showing
crossbedding. 16! , ,

Red shales and mudstone 158!,
Gypsum 6°

G. Second oolitic. Tan grey; 13! shows crossbedding and
small algal structures near the top.

Disturbed red and grey siltstone and gypsum 600 5.
to the fault on Hood Island.

H. The canery limestone. Does not appear in the map area.
Gypsum 200",
I. The Ribbon limestone. Described above.

Megascopic and microscovic study of the limestones in
the Port Hood area, including the north side of Mabou Inlet
indicates that correlation by the use of megascopic sedimenta~
tional features such as algal toos etc. is quite valid for
correlation purnoses, but that microsconic features vary so
greatly within each member that thin—section.study is not a
great ald to corfelation. A more thorough determination of
the microfossil content, especially to the abuncdant foraminifera,

may nrove extremely valuable to correlation however. In the
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following description of Windsor exnosures, the microscdpic

as well as the megascooic description is given.

Ragged Point.

At Razged Point, south of Port Hood, the upper Windsor
is in faulted contact with overturned Pennsylvania Strata of
the Port Hood formation. The section in descending order:

Mabou boundary determined at bottom of thin limestone
bed, but no fossils were observed.

Lithology Thickness in feet
Red Shale 51
Black gyosum and anhydrite 15
Red shales veined with satinsvar. Highly deformed 210
Black gyosum and anhydrite 15
Red Shale 10
Measures concealed 30
Gyosum with selenite 25
Measures concealed 30
B limestone (Schizodus dolomite) L1
Red shale with limey layers ' 100

Gyosum and anhydrite, highly contorted (black) 10
Red and greenish grey mudstone and shale

veined with satinspar 30
Gyosum (Black) 10
Shale and nmuéstone 23
Fault
Pennsylvanian
Total 574%

The Pennsylvanianis a buff colored calcareous sandstone
which has suffered brecciation. Thin sections were made of
several frazments to determine if fragments of. limestone were

present.

Spec. Rl. Mezascoplc: Described above.
Microscooic: Angular fragments of quartz (30%)
orthoclase and plagioclase feldspar (15%) in a
calcitic matrix. Euhedral rhombs of dolomite
comonrise about 20% of the specimen studied and
exhiplt authigenic zoning. They are found in

15.
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Snec. Rl. particularly ferruginous areas. Some biotite is

cons,. present. Laths of secondary carbonate are nresent
in one area of a section. The feldsnars are fresh

and angular. Fracture fillinzs of calcite.
Interpretation: The rock was weakened and fractured
by the adjacent faulting. Carbonates from the
Windsor limestones was introduced by circulating
ground waters and redenosited in the porous sandstone.

A specimen of the B dolomite was also studied.

Snec. R2A. Bottom, oolitic portion of the Schizodus dolomite.
Mezascoplc: Buff colored, equigranular finely
crystalline dolomite. '

Microscoplic: Shadows of oolites remain outlined in

iron stain. Scattered fine angular fragments of quartsz.
Interpretation: The limestone was devosited in

shallow water which moved sufficiently to vnermit

the oolites to form. Secondary dolomitization

partially destroyed the ocolitic structure, the
ghosts of which remain.

Section at Cape Susan.

A mile and one-guarter south of Ragged Point, where the
southern extension of the fault anparently goes out to sea,
a small section of the upver Windsor is exnosed with the B
limessone avpvarently forming Tthe uvvermost member. Neither
of the black wynsun beds are »nresent above this bed and the
hirhly contorted overlying beds are not zypsiferous (Plate 6B).
What is interpreted to be an intraformational conglomerate
consistinz of rounded fragments of oolite in a calcareous
matrix appears to lile below the B limestone (Plate 6A). The
sectlon 1s given below, the toon of the section placed
arbitrarily at the base of a »rey, micaceous shale apvarently
of fluviel-acustrine origin. Thin sections of the various
limestones were studied. The sweclmen numbers are nresented

in the section.



5Q

L7

L4

L9.

711~
L1z

L1z,

Hard fine~grained reddish limestone
with poorly oreserved shells
indicatinz tops to the east

Measures concealed

Conglomerate cormosed of sub-ancular
fraocments of limestone u» to two
inches in length. The matrix is
calcareous and of a purplish color,
the frasments vary from red to blue.

Red shales

Gynsum ‘
Limestone. Yellow, hizhly fractured
Gynsum

Limestone. Strike N20E, 80W Overturned.

Contains the Brachiovod Comvosita. Uvper

portion oolitic. DBottom ripvlemarked.

Pinkish color.

Red ghale and Mudstone

Yellow Limestone. Highly fractured

Red shale and nmudstone

Yellow limestone. Oolitic and hichly

weathered. Poorly preserved shell-
fragments.

Measures Concealed

Yellow limestone. Hizh on bank. Poor
exposure

Measures concealed to fault

Total

17.

Spec. No. 115 Litholozy Thickness in feet

161!

20
1‘1"5

75
18
18
10

60

15
10

100

259.5

This section is correlated with the highest B zone

xnosed on Hood Island.

Microsconic examination of gvnecimens:
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Spec. L15. Ferruginous oolitic limestone with elongated oolites.
) Some are flattened and have “vuggy" centers lined
with fine calcite crystals. The oollites have a
shadowy radiate crystal nattern. Calcite veining.

Snec. 19 Coarse oolitlic limestone, the oolites brown in a
white calcitic matrix. Shell fragments form nucleii
for some of the oolites. Many are fragmented and
others have ylelded plasticecally to follow the
contour of adjacent shell fragments. The flat
oolites lie statistically parallel to the bedding.
The carbonaceous material is concentrated in :
concentric rings within the oolites and along
vlanes roughly varallel to the bedding. Caleite
veining.

Interpretation: Deformation has caused some re-
crystallization and fracture. Calcite veins
derived from the filling fractures. Carbonaceous
material formed films on the concentric laminae
of the oolites and on the surface of devosition.
Not secondarily introduced.

L? Partially dolomitized, equigrained, finely crystal-
- line limestone with ghosts of the oolitlc structure
remaining. Scattered rhombs of dolomite, many
solution cavities lined with calcite crystals.
Interpretation: 8lizht secondary dolomitization
and much weathering. :

L4 Highly foraminiferal, coarsely oolitic with many

large echinoderm fragments forming the nucleil
of the ocolltes. BSome of the forams resemble the
genus Endothyra althouzh the tests were not de-
termined as arenaceous. The rock has a fragmentary
apoearance, the fragments foraminiferal and what

, anpears to be a matrix fossil-free.

: Interpretation. Foraminiferal muds disturbed, then
reconsolidated on the sea bottom.

L13 Fine-grained limestone, containing ostracods
(Peraparchites) and some foraminifera. Small
fragments of detrital quartz and some of feldspar.
Some secondary fillings of quartz.
Interpretation: Bhallow water, possibly brackish
environment. ‘Secondary introduction of quartz.

5Q Fragments of fine-grained crystalline and others
of coarsely oolitic dolomitized ferruzinous lime-
stone. Many of the fragments are highly
foraminiferal, and many perforated echinoderm
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fracments are present. The coarsely crystalline
calclitic matrix contains much fine-grained quartz.

This is intermreted as an intraformational

conglomerate (Shrock, Sed. v. 89) formed in shallow

water. Very possibly by storm &action. However,

if due to the extreme Ceformation in this area, the

now anparently overlying limestone is in reversed

stratigranhic nositlon with respect to the con-

glomerate, the conzlomerate may actuslly be revre-—

sentative of the base of the Mabou at this location.
The shoreline southwest of Mabou Inlet.

Alonz tlhe shoreline on the mainland southwest of
Mabou Inlet, the Windsor 1is hizhly contorted where it is in
faulted contact with arkosic sandstone of the Port Hood
formation. The streta on both sides of the fault are hizhly
fractured with a brecciated yellow limestone avvroximately
6 feet thick and, striking narallel to the sandstone anpearing

= Sanin (=1

at the contact. Limestones identified as the C and E appear
in an overturned wnosition immediately north of the fault, but
assume more normal dins further up the coast. Both are overlain
by gyosum. Avpproximately 150 feet of red shale and gynsum lie
between them, the extreme distortion (Plate 4B) making more
accurate measurement imvossible. The algal structure of the
C limestone 18 quite aovparent making identification certain
althouzh these limestones have a much hizher carbonaceous
content than do those on Hood Island. Streaks of asnhesltic
matter were observed in wvuge in the gypsum and the presence

of petroleum in the limestones 1s evidenced by the strong

smell when certain of them are crushed with a hammer.



What was tentatively identified as the B limestone
appears in the second brook past Colincale, but the identi-
fication is uncertain. However, this horizon was observed
on the south shore of Mabou Inlet where it is apparently
continuous with the strike alongz the shore section. The
extreme contortion of the limestones due both to faulting
and to slumping in the vicinity of the gyosum make the
thickness of this section uncertain, and thére is evidence
of somé duplication of the beds along the shoreline by

step faulting.

Mabou Inlet

The C and E limestones again appecar on the north
shore of Mabou inlet where they form the southeast limb of
the synclinal structure in which the gypsum quarry is lecated.
The exvosures in this area are'highly'disturbed, but this is
common in the immediate vicinity of gypsum. The F and G
oolitic limestones outerop to the east of these near the
second inlet east of the mouth of Mabou Inlet where they are
structurally conformable to the large syncline which is the
ma jor structural feature of the area. Although the more
imvortant Windsor Horizons appear aloncs the shores of Mabou
Inlet, lack of exnosures and extreme deformation prevent an
accurate measurement of the séction. Norman (Norman, 1935,
p. 35) has estimated a thickness of 1400 feet of the lower
Windsor from the I or Ribbon Limestone which appears in a brook

to the east of the quarry. A thick bed of gypsum (probably

20.
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the same ae that which forms ﬁhe vase of the Windsor on
Hood Island) apparently overlies the Ribbon limcstone both
here and at Mabou Mines. The gzyvsum is estimated to have a |
thickness of apnroximately 300 ft. in both locations, but
this thickness may be high due to plastic deformation, and
there is a high orobability that the gypsum beds which occur
with the C and E limestones are contributing to this thickness.
These beds occur in the immediate wvicinity, but the deter-
mination of their attitude is hindered by the high degree of
deformation. Gyﬁsum beds can hardly be used for precise
correlation in the area, first, because they anpear to be of
localized deposition; and secondly because of their »nlasticity
under stress which can cause either a thickening or a vpinch-
out of the beds due to deformation.

The upper Windsor appears on the south side of the
Inlet, the B limestone oroviding‘an im»ortant marker horizon
from which the structure can ve inferred. Behind the church
2t Mabou Village, the B limestone is overturned with tops
toward the north and although the exact attitude of the
limestone beds which outcroo alonz a curved strike line %o
the northeast could.not be determined, it 1is believed that
they form the northeasst limb of minor anticline,breached

by the Mabou inlet.
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Allan Brook
The upver Windsor appears in Allan Brook, southwest
of Mabou Villaze, where the B limestone forms an assvmetrical
svneline with an underlying black oolitic limestone iden-
ified as the B2 apwarently conformine to this structure.
Thin sections of the var*ous"limestones‘encountered
were nade, both for the determinetion of sediméntary features
es well as to confirm megasconic correlation. Representative
snecimens are described below.
Svec. 4C B limestone south of Mabou Inlet.

Megasconic: Dark brown oolite.

Microscoolc: Fractured oolites, vetroleum forming
concentric rings amonz the laminae in the oolites
and in streaks parallel to bedding planes. Rhombs
of dolomite transect the oolites, the surfaces

of which are often ragged. Petroleumn and iron
oxide stain forms rims around the dolomite rhombs.
Some of the oolites have nucleii of lonz (0.01")
five chambered foraminifera.

Sec. 4E Continuation of B limestone south of Mabou Inlet.

Microscownic: Oolitic, with same features as above,
but with meny echinoder: smines, some of which
form the nucleii of oolites.

Spec. 41, Last outcroo upstream in Allen's Brook. Correlsted
with B4 and overlain by gyvosum.

Megasconic: Vuzgy, coarsely oolitic black lime-
stone containinz many brachionod shell fragments.
Hicroscopnic: Echinoderm snines form the matrixes
for many of the oolites, many of which exhibit
concentric rims of vetroleum. Clear calcite matrix.

Svec 24 Coastline southwest of Mavou Inlet. Bottom of C.

Mezasconic: Blaclk, competent coarse oolitic lime-
stone with a strony »netroliferous odor.
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Spec 2A Microsconic: Oolites are brown, in a light
cont. calcitic matrix. Some are flattened,others
elongate due to the presence of echinoderm

spines as nucleii. Partial dolomitization

shown by occasional rhombs of dolomite in the

matrix. Petroliferous bands oresenting a

stylolitic apvnearance parallel the bedding

(especially where the oolites have eroded edzes)

and are concentrated in zones of fracture.

The descrivtions above indicate the zeneral
character of the nicroscovnic features of the Windsor
limestones in this area, and these were repeated with 1little
variation in the many sections studied. The limestones are
all of marine origin, orobably denosited in a shallow water
environment as is indicated by the prevalence of cross—
bedded oolitic structure: That the water became more
shallow after devosition of the limestones is indicated by
the presence of gyvsum directly overlying some of the members,
apparently a result of vrecivitation of sulfate due to an
increase in its concentration due to evaporation. The
extengive dolomitization observed also is construed as
strengthening the hynothesis of denosition in shallow warm
marine waters. The Windsor in this area is interpreted as
the »nroduct of widespread shallow seas in which gentle warping

initiated the limestone, zynsum, shale sequence. It is

considered the final sftage of a geosynclinal cycle.

The Mabou Formation (Canso).
The Mabou strata overlie the Windsor in this area

with minor unconformity and form a band between the Windsor
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and the overlying Riversdale (Port Hood) beds. The Mabou
~ strata have been vlaced in the Lower Carboniferous, the
Canso zroup by Bell (Bell, 1944, ». 5) and correlated with
the tyve section along the straits of Canso. Norman (Nofman 1935
D. 43,L44) measured a total thickness of 2900 feet along the
Southwest Mabou River, the basal contact concealed but with
not more than an additional 100 feet believed to be present.
This section‘is south of the map-area, and the thickness
represented in the map aréa is believed to be less. The
lower contact is placed in a calcéreous shale with interbeds
of grey, botryoidal limestone which weathers yellow and is
believed to be of algal origin. This contact is exvosed in
the railroad.cut north of the trestle over Campbellls Brook
and is also exposed in Allan Brook 900 feet upstiream from
the overturned B limestone. A%t this boint, limestones are
intercalated in red shales, seven of them over one foot
thick with many thinner beds of the same material between.
At Cape Susan, the top of the Windsor is placed
at the bottom of a micaceous 2orey shale which directly over-
lies the B limestone. This i1s followed by over 100 feet

of reddish shales which are highly contorted and faulted.

3

he measures are then concealed to Cane Susan where a bed
of Zrey arkosic sandstone containing coalified plant
fraoments is overlain by a bed orf reddish limey nebble and
shele conzlomerate...a litholozic feature consvicuously
missing from the descrivntions of the Mabou presented by

nrevious authors.
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Although no unconformable contacts of the Mabonm
on the Windsor were observed in the map area, the fact:
that Mabou sediments are found dverlying different horizons
of the Windsor in various areas and that structural
contours indicate a thinning of these beds at some contacts
indicatesa period of non deposition or of erosion at the
end of Windsor time.

Although valeontologlical differences both in Flora
and fauna between the Mabou and the Riversdale groups (and
the Mabou and Port Hood Formatione) (Bell, 1944, v. 9) have
been noted, such as the first apnearance of Niadites of.
the Modielaris group in the Riversdale, usable fossil
evidence near the contacts in the map—area is insufficilent
to define the precise upper boundary. The top in this area
has been defined uvon a lithological basisAas.that point
where the argillaceous grey and red shales with intercalated
thin sandstones and limestones give»way to the massive coal-
bearing arkoses of the Riversdale. However, due to the lenaiﬁg
observed in such sandstones, this boundary is liable to be
quite inexact. _ |

Drs. W. L. Whitehead and J. A. Shimer computed from
accurate surveying a thickness of 600 feet of Mabou strata in
Campbell's Brook, the base at the previously mentioned thin
algal limestone at the top of the Windsor in the railroad cut,
to a coaly layer in massive arkose containing'calamite.fillings.

This is located sgeveral hundred feet east of tlhie Hunter Road,
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end is.defined as the base of the Pennsylvanian in this
revort. However, as Bell'mentions that poorly preserved
calamitean stems are falrly abundant in the Mabou group,
this boundary must be observed with caution. This bed may
be équivalent to the sandstone on Kate Point.

The prevalence af such features as curreﬂt ripple-
marking, thin argillaceous 1amiﬁae, mudcracking, a lack of
marine fossils and the presence of terrestriai drift frag-
ments support the hynothesis that the Mabou is a product
of fluviolacustfine deposition in a slowly ddwnwarping
area of low relief. It is regarded as the transition stage
between'the dominantly marine sedimentary environment conditions

of the Windsor to the conditions of terrestrial basin deposi-

. tion of the Pennsylvanian coal measures.

Pennsylvanian

The Port Hood Coal-Bearing formation has been placed
oy Paleontoiogical evidence in the Riversdale Group of Lower
Pennsylvanian age, the lowest mineable Pennsylvanian coals
in Nova 8Scotia. In the map area these are the highest strata
on the mainland, 1Ying in a broad synclinal basin which »nlunges
to the southwest. An estimated 3000+ feet of Riversdale
sediments are exposed along the shore from Isthmus point
to the surface. The highest strata are concealed under the

channel between Hood Island and the mainland. The upper 1000!



of this section 1s repeated in descendinz order from the
first exposures at the sandsplit north of Harbor View to
Regged Point where the Pennsylvanian is in overturned fault
contact with the Windsor. The aggreéate thickness of this
section is avproximately 700'., With miﬁor variations, the
skeleton of the graphical correlation chart (Fig. 1) is
based upon Fletcher's (Fletcher, 1882-84, section H)
measured secticns. It graohically illustrates'the author's
interpretation of the correlation of the members from the
ﬁse of both lithdlogical and tonozraphical evidence.

The sandstone adjacent to the fault at Ragged Point
is essentially contemnoraneous with that which outcrops at
Cape Linzee. There is no‘expression of the strata below
that: exposed.at Cape Linzee south of Ragged Point.
| Stereosconic examination of the aerial nhotogravphs
wes especially useful in the latter study, for the ridzes
formed by the larger and moré persigtent sandstone members

can be followed across the countryside to their shoreline

outerons. Local lateral facies change is present; sandstones,

and esnecially shaley conglomerate beds, were observed to
lensg-out within a few hundred feet of the point of maximum
thickness. Correlation based unon lithology of the sand-
stones is questionable under these conditions, which are to

be expected in a sedimentary environment in which cross-
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bedding and coarse to medium grain sizes in the arkoses indicate

comparatively ranid movements of the water from which the
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sediments were deposited. Ralstrick and Marshall (1948,
p. 26) state in this connection, "..the sandstones are
most liable to vary markedly and to prove impersistent
and irregular over large areas". In some cases in this
area, the lithology remained essentially constant for
over three miles.

The group comprises ﬁassive, medium and coarse-
grainéd arkoses in which much cross-bedding is evident,
finer grained red sandstones, dark grey and red shales,
as well as many dark bituminous and calcareous bands and
coal. Although several seams are present, only the 81X~
foot seam near the top of the section has been mined com-
mercially in the past. It is the basls for the projected
operation at Harvor View. Department of Mines Drill Hole
no 1. at Harbour View was completed in the summer of 1950
where it encountered‘the toop of the 6 foot seam at 182
feet. The log of that hole 1s correlated with the general-
ized section in Fig. I, the section immediately below added
from measurement at the outcron of the seam south of
Harbour View.l

The seam itself dips 35 degrees west at Harbour
View and consists of two partingé, the upper 1.3 and the
lower 3.4 feet thick separated by 5 inches of shale. The
socalled "five-foot seam" which is visible at low tide from
the Fisherman's Wharf at Harbour View lies approximately

350 feet stratigraphically above the six foot seam. The

28.



width of the surface outcrop is 4.7 feet making the true
thickness approximately 3.8'. Douglas (1944) suzgests

on the basis of drili-hole date that the seam spnlits north
of the Fisherman's Wharf.

some of which are being mined near the outcrop for local
use. The most persistent of these are shown on the manv.
The extensions of those exposed in Little River outcrop
between Mill Cove and Cape Linzee.

An unknown thickneses of the Port Hood formation
is concealed by the fault at Colindale, but at least
another 1000' of strata must be added to the base on the
basis of structural contours if the previously described
lower boundary of the formation is accepted and no un-
conformity with the Mabou is present. That the Windsor was
uplifted ét The time of devosition of the lowest Pennsylvan-
lan exposed southwest of the fault, is attested to by the
nresence of lenses of limestone conglomerate in the lower
sendstones adjacent to the fault. A specimen of this is
described below. In all vrobability, movement along or
near the present fault vlane proceeded during Lower
Pennsylvanian time which suvvorts the hynothesis of at
least a minor unconformity of the Port Hood Formation

~with the Mabou.
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The thickness of Port Hoocd sediments concealed
between Hood Island and the mainland anproximates another
3000' at the top of the measured section if the concealed
structure is continucus. However, neither the too nor the

bottom boundaries are well enough established to permit an

accurate egstimate of the total thickness of Riversdale

sediments in the area. It is interesting, however, to note
that Bell (1944) vplaces the maximum thickness in Nova Scotia
of the Riversdele group at 7000+ feet. ‘

No abrupnt change in sedimentation is observed in
the exposed vortion of the Port Hood Formation, but rather
a gradual change from bparren measures with 1ittle coal to ;
the oroductive measures at the ton. In ascending the {
section from Colindale to Port Hood, the characteristics of |
this gradual change may be noted.

From Colindale to the south side of Mill cove,
reddish, relatively barren measures nredominate. Rionle- ‘
marking and mudecracking (Plate 3) are consvicuous in the
lower beds, and'much crossbedding and the evidence of pene-
contemvoraneous deformation may be observed. Intercalated
in the red shales are several black calcareous beds, but
these are less rich in floral organic matter than are those
aﬁove. Svecimens of Calamites and Neurovteris were taken,
but nreservation was relatively poor. South of Mill Cove,

e rusty arkose contalning nmuch carbonized wood may be

observed and the grey to black shales Decome more numerous,
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often occurring with thin beds of coal. Three of the seam;
are over 9 inches in thickness, the largest 18 inches thick.
The-black shales become thicker, sbme of‘thé be@s up %o

6 feet in thickness and contain abundant.f@ssils. From
Cane Linzee to the ton of the section, medium grained arkose
with prominent croes-bedding (Plate 2B) vredominates. There
is often a shale and pebble conglomerate at the bottom of
the larger members indicating thet the base was a plane of
rapid erosion prior to devosition of the sandstone.

- In the coal-bearing strata near the ton of the
section a buff colored arkosg is exposed from the sandsopit
south of Port Hood to Harbour View which contains large
nrostrate coalified logs, thin sections of which were
identified by Dr. Boghorn of Harvard as Cordaites, probably
Dadoxylon. (Plate %5A). These upper strata contain abundant
fillings and impressions of Lenidodendron, Stigmaria, and
Sigillaria. In the vicinity of the coal seams, a generalized
cycle of deposition seems to orevail. The cycle is repre-
sented by the following sequence: Sandstbne, underclay,
coal, black shale, shale, siltstone, sandstone. In the
Port Hood area the shales tend to form the roof and floor
of the seams indicating that fthe organic material is
autochthonous rather than of a drift variety. A fine-grained,
bluish mudstone containing choppy cross-lamination often
overlies the smaller seams and is characteristic of the
unper nmembers of the Port'Hood series. The color appears

to be due to the presence of finely disseminated iron sulfide.




Numerous specimens were taken of the black
calcareous shales and freshwater limestones for the purvose
of determinihg their value as marker horizons, but the
flora and fauna are in general quite similar as is the
lithology. Thin sections were made of representative
specimens of thé sandstones and black shales, several

descriptions>ef which appear below.

Spec. 6a North of Isthmus Point.

Megascovnie: Buff colored arkose containing
ferruginous nodules which stand out in relief
on a weathered surface (See plate 5b for
.similar rock). Some. of these are up to 6
inches in diameter and are highly pyritized.

Microscopic: Matrix comvosed of 60% sub-
angular fragments of quartz, 30% weathered
feldspar, many fine fragments of organic
matter and perhavs 5% chlorite. The con-
cretion contains the same minerals which
are cemented with pyrite.

Others have been observed which have much the
same megascopic appearance but which have a
ferruginous calcareous cement. Apparently,
the decomposition of organic matter created

a reducing environment with hydrogen sulfide
which resulted in the formation of vpyrite from
the iron included in the rock.

Black shales.

Spec. 1P. In long series of black and red shales between
Mill Cove and Cape Linzee.

Megascopic: Grey calcareous shale, flexible
in thin layers. GComposed primarily (75%)
of shell matter. BShells with radial striation.

Eossils - Estheria, also anthracomya and ostracods.

32.
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Microscovic: Shells lie parallel to the bedding
with brown carbonaceous matter forming a matrix.
Small frasments of vitrain represent original
organic detritus. Highly calcareous.,

Spec. 18. Slightly higher in the section than 1P. Bed
6' thick.

Megascovnlc: Much like 1P, but of a lighter
color and with abundant ostracods (up to
40% of the rock).

Microsconiec: Ostracod shells are, in general
filled with coarse calcite, but in some areas
of the rock oyritization is more imvortant.
The replacement does not seem selective, for
some of the shells are renlaced by nyrite
leaving the calcite core intact, in others,
only the core 1is replaced, and all gradations
between the two may be observed. Fine »nyrite
is disseminated throughout the rock.

Spec. 4V. Little River, near the first bridge east of the
main read.

Megasconic. Grey limey shale with much laminated
shell matter and many ostracods.

Microsconic. The laminated shell matter is highly

contorted, but individual layers are narallel.

This is taken to indicate »lestic deformztion

after consolidation. A scanhonod shell showing

twisted external longitudinal ridges closely

resembles Coleoides (I.F.N.A.)

Specimens of many ostrscods were removed from many
of the shales both in the Port Hood Area and in the vicinity
of Mabou mines and studied under the pétrograohic microscope.

They most closely resemble the <enus Parapnarchites, their

dominant features including:




34,

Average slze, aporoximately .8mm in length
and .g mm in thickness. Subovate outline,
straight dorsal line, curved ventral.
Prominent dorsal sulcus, pseudo perforate
valves.  BRight valve 1ls larger and overlaps
the left except dorsally. Valves exhibit a
channeled Jjuncture.

Interpretation: These shales contain the

~tyoical Pennsylvanian fauna consisting of

Anthracomya, Estheria, Leaia and Naidites.
Interpretation and Tectonic significance

The coarser sediments of the Port Hood Series were |
deposited in a subsiding basin, the rate of sedimentation
exceeding subsldence during the periods of sandstone deposition

followed'by periods of comparative quiescence during which

the finer grained shales and mudstones were denosited and |
coal swamps could fofm. This rapid increase in the rate
of'deposition following the slower and more fine-grained
deposition in the Mabou also requires more rapid uplift of
the cfystalline areas which supplied the arkosic sediments.
This fact, couvnled with the presence of the previously
mentioned limestone conglomerate indicates an increase in
tectonic activity in the lower Pennsylvanian.

The greater abundance of ripple~marked and mud-
cracked red beds near the bottom of the section and of coal
in the upper »ortion suggests that the climate was becoming
more humid during Port Hood time.

The Invefness Formation !

The Inverness Formation (Norman, 1935) appears on

Hood Island in the map area and at Mabou Mines. Its occur- ?




rence on Henry Island has been discussed previously. On
Hood Island, where the age of the strata have been defined
only on 1lithological and structural evidence, the Inverness
Formation consists of anvroximately 1500 feet of red and
greehish mudstones, siltstones and chales and an overlying
500" of buff-colored arkosic sandstone containing many lenses
of quartz pebble conglomerate and coalified organic fragments.
The oreviously mentioned small éoal seam occurs near the top
of the section. The attitude of the lower beds suggests
structural conformity with the Port Hood Formation, but the
actual contact is not exposed. Near the faulted contact
with the Windsor on the northeast shore, seven major beds of
limestone conglomerate (Plate 8B) appear at the apparent

vase of the red beds. This conglomerate consists of sub-
anzular pebbles and boulders of oolitic limestone, sandstone
and shale in a calcareous, silty red matrix. The pebbles
grade upward from coarse to fine unmistakably indicating the
tops of the bed. Thin sections of several of the nebbles
revealed that some frazments of the limestone were highly
foraminiferal. Other pebbles are siliceous, and thiﬁ sections
revealed thet they are composed of silicified cordaiten wood,
nrobably Dadoxylon. The surface structure of the wood 1is
well preservéé, and the angularity of the fragments suzgests
1little terrestrial transnmortation. That the wood may have
floated to its present nosition nust be considered however.

The extremely large size of the boulders and thelr anzularity
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as well as their proximity to the major fault suggest a
genetic relationship to that fault. Strong deformation
of the beds after consolidation is illustrated by the
tight folds which may be observed at the wharf. (See Plate
8A) east of the fault. |

The top of these redbeds is exvosed on both the
east and west shore of the island where the unconformable
'contact with the overlying arkosic pebble conglomerate méy
be observed. That on the east side 1s relatiﬁely obscure,
but on‘the west, limey interbeds are seen to be truncated
~and overlain by another thin series of redbeds which in turn
underlie the arkosic pebble conzlomerate (Plate 9A). The
deformation of the redbeds nrior to the deposition of the
arkose is Quite apnarent. The conglomerate described above
was not observed elsewhere on the island, but the greenish
beds were observed in the lower part of the redbeds on both
sides of the island.

Tragk and Mather (1928, Figs. XIX and XX) place
the unconformity at the base of the Port Hood Coal Measures,
but unless a fault, or some extremely intense folding
occurred in the measufés concealed by the channel, the veriod
of erosion is believed to have occurred after Port Hood time.
There is a poseibility too that the redbeds and the limey
conglomerate are of Windsor age and that the unconformity
ghown in Plate 9A represents a Windsor-Pennsylvania uncon-

formity, but the lack of evidence favors the nrevious




hypothesis, and on the basis of structural conformity it
seems more plausible to éonsider the redbeds Pennsylvanian
in age unt;l fossil evidence ?roves otherwise. At Mabou
Mines, the Pictou formation is in faulted confact with
gypsum of the lower Windsor and thefe contains several thick
seams of coal. Bell has established the age of these coal-
bearing beds as Pictou, the paleontological evidence in;
dicating that these are of the same group as the coals of
Sydnéy. Detailed descriptions of the lithology)strudture
and paleontology of the strata in this area by Fletcher,
Norman, Bell, and unglas (Publications mentioned pnreviously)
have been Dublished, with work in vrogress by Dr. Keating -
of 8%. Francis Xavier Universlty in Antigonish.

In general, slight lithologic difference was noted
by the author between the coal-bearing strata at Mabou Mines
and that at Port Hood. However, on the downthrow side of
the mejor fault at Finlay Point (Plate 10A and B), a reddish,
silty sandstone with lenses of pebble.conglemerate underidies
a coal-bearing seqﬁenpe of Pictou strata. This is litho-
logically unlike any rock encountered in the Port Hood
sequence and there i1s question as to its relation to the
surrounding rock. The contact is believed %o be a
Penneylvanian unconformity along which slicht moveﬁent has
taken vnlace during the major deformation due to 1ts'being a
zone of weakness. The lower contacﬁ.is with lower Windsor

Zyosumls.
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At several.loéations in the area, beds of bituminous
calcareous ostracod-bearing shale outcrops and thin-sections
were made of various specimens. North of Fihlay Point, grey
shales (not marker horizons) outcrop, one of them at least
twenty feet thick and hizhly deformed. It has been subjected
to shearing stress, the axial »nlane of the tight folds and
minor faults dipping to the northwest. The rock exhibits
& high degree of plestic deformation as well as of ylelding
by fracture (Fig.l4A). These beds are similar lithologically
fo the ostracdd-bearing shales in the Port Hood Formation
which have been described in detail above. These-however,
are more so0lidly consolidated and, in many cases, veined
with calcite, but the differences can reasonably be attributed
to a higher degree of deformation. The ostracods likewise
avpear to be of the same genus, and the rock is interpreted

" to be Pennsylvanian in .age.

Structure

Granhical structural interpretation is oresented
on the accompanying maps and sectlions.

Much of the:strata of the Port Hood and Mabou Mines
areas have been exnosed to considerable stress, the competency
of the various lithological units determining their mode of
deformetion. The harder strata, sandstones, limestones, and
conglomerates rapidly reach their elastic 1ipit and tend to

yield‘by fracture and adj)ustment along planes of shear (Plate 44),
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and on a large séalé, by faulting. -The shales may form

- tight folds, or, along with gypsum deform plastically

with actual flowage into bones of least pressure. Plasgtic
flow must be consldered in the interpretation of the struchure
in the map area, and the fact that several of the drill holes
located on the anticlinal structure which trends northeast
through.&outhwest Mabou encountered several thousand feet
of-sélt makes this consideration more imperative. In effect
then,vthe probleﬁ resolves into the behavior of three layers,
an incompetent one, the Windsor, overlain and underlain
respectively by the more competent Pennsylvanian and Horton.

There are three major structural features in the
Port Hood area, the fault on Hood Island where vertical
Windsor strata are avparently thrust into the Pennsylvanian,
the Port Hood synclinal basin to the east of this fault,
and the "faulted anticline" whose axis extends from Kate Point
south of Port Hood through Southwést Mabou, then roughly
approximates the course of the river to the north.

The Port Hood syncline is a relatively simple
structural featufe éf the Riversdale sgdiments although
several minor folds and faults are vpresent. The edges, hqwa
ever, which fringe upon the fault zones have been fractured
and in the immediate vicinity of the faults are nearly vertical,
or as at Ragged Point, overturned (Plate '2B). The major
synclinal axis 1s poorly défined on the mainland, but its

trace on Hood Island is shown on'the mape.
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The Windsor sediments ﬁhich form the boundaries
are much disturbed, forming closed folds with overturning,
brecciation of the more competent members, and flowage
wherever gypsun 1s présent.” The fault on Hood Igland
strikes glightly éast of north, the straight line northern
extension of which would intersect the mainland near Cape
Linzee. However, there is 1little evidence of major distur-
bance south of Colindale, two and_one—half miles northeast
of Cape Linzee where a cross fault brings Windsor beds into
contact with the Pennsylvanian. These are interpreted as
representing the concealed Windsor sediments on the down-
throw side of the Hood Island Fault, or on the'eastérn

limb of a faulted anticline of which the fault varallels
the axis, the axis lyinz parallel to and slightly off the
shoreline southwest of the mouth of Mabou Inlet.

The Ragged Point Fault, which from its attitude
may be termed a reverse fault, brings upper Windsor sediments
in contact with the overturned Pennsylvanian beds at Ragged
Point and between Cape Susan and Kate Point where it runs out
to sea. At the latter location, the minimum displacement
is 2000!'3 part of the Windsor 1s overturned near the fault
which dips about 70 degreeé to the southeast. indsor
limestone and gypsﬁm azaliln appears near the Southwest Mabou
Postoffice, but here it is highly contorted makinz accurate
surface étructural mapping imoossible. The projected

-eontinuation of the fauvult, which lles east of the »lotted




anticlinal axis, 1is enéountered in Allan Brook where a
tight assymmetrical sYnelinal,fold suggests that the over-
lying Mabou beds have moved relatively upward or have been
thrust into the Windsor. The fault vlane, though unexposed
would appear to div parallel to the axial plane of the fold
away from the major anticlinal axls. It may be observed
that essentially the séme relations are observed at each
exposure.of this fault.

At Mabou Mines, where lower Windsor Gypsum is in
faulted contact with the Pictou formation, the fault contacts
anpear to dip in the direction of the overlying beds, the
gyosum being highly contorted, but exhibiting normal drag
folding at the contact (Plate 10A and B). This appears to
be a normal fault with several thousand feet displacement.
Many intra-formational faults may be observed in the Penn-
gylvanian sandstoﬁes, these in all prébability either related
to the movement of the main fault or to adjustment of the
ad jacent or underlying gyvpsum.

Along the shore north of Finlay Point, the Windsor
strata are highly faulted although forming a generally anti-
clinal structure both limbes of which are terminated by
faults. Nearly all of the faults dio in a westerly or a
northwesterly direction and may be classified as thrusts. The
prominent quartzite outerop (Plate 124) forms the core of a
minor anticline in zyosum énd is believed to be Horton sand-
gtone silicified after faulting. The description of the rock

follows:

41,
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Megascopic: Red-brown in color, medium grained.
Fractures along grain margins.

Microsconic: Subrounded quartz grains with
siliceous cement. BSeveral areas in which the
grains have been crushed, or mylonitized.
Undulatory extinction in most grains.
Intefpretation: A giliceous sandstone which

has been crushed and weakened during faulting.

Secondary introduection of quartz.

Tectonic history‘and vrocesses

Although the geologiéal history has been treated in
vart in the preceding sections, it is so intimately involved
in the discussion of the tectonics affectinz the area that
this section is esséntially a summary.

The area is located in a deformational belt which
extends from the Bay of Fundy, through northern Nova Scotia,
western Cape Breton, and apvarently continues narallel to the
west coast of Newfoundland. The Cobequid, Hollow, and Aspy
faults in Nova Scotla are considered a part of this belt.
Primary movement during the Acadian disturbance 1s postulated
- by various authors (Summary by Cameron, 1949) followed by
renewed post~Pennsylvanian activity along zones of weakness.
There is also evidence of post-Triassic disturbance.

Although the extremely contorted nature of the Windsor

sediments and the relative scarcity of outcrops in the area

b2,

render interpretation from surface outcrovs highly conjectoral,'

the observations vresented noint to two zenetle nrocesses:
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first, crustal warningand folding of the sediments due,
in all »robabillity to the rotational shifting of basement
hlocks; and secondly to accentuation of the deformation
by nlastic flow of incompetent material. The voseibililty
that the anticlinal structure pascing through Southwest
Mabou is &a result »rimarily of plastic flowage, that is,
that 1t is a diaviric or plercecment fold is considered.

L. Mrazec (in Goudkin, 1934, p. 648) defines a
diaviric fold as one in which the core, consisting of
gsalt or some other vnlastic substances has pierced the more
recent strata above it. The genetic nrocess is essentially
one of vertical uplift and morvhologic criteria are as
follows: a) The presence of a faulted core comvposed of
older formations than of the limbs. b) A considerably
deformed kernal in which the strata are picked up vertically,
overturned, or crushed to such an extent as to render it
difficult to determine the elements of ftheir vosition.

c) The dip of the enclosing strata changes from a steeo
dio at the c~nter to a‘very zentle dip at the verinhery --
the usual&rehing bend of the strata subjected to folding is
missing.

Bogdanovich (Goudkin, p. 600) states "the definition
should be limited to folds in which a core of older formations
nierced through a core of younzer beds (viercement folds)"
and lists the external features as a steen din of the strata

" in the central nart of the f0ld, a weokly manifested



assymmetriec nature of the fold, and the.absence in many

cases of a governing direction of overturning. He concludes,
Uthe diapiric structure is.... independent of the dip of the
enclosing formatiohs, but dependent upon movements principally
in an upward direétion".

With modifications, a diapiric hypothesis fits the
evidence at hand§ evidence for gravity faulting and what has
been termed "compressional' folding as weil as thrust faulting
has been observed throuchout the area. 1In this connection,
it is of interest to note that 1t has previously been
postulated that obserfations of one formation having
apparently plunged or been thrust into another indicate a
svecific horizontal force, acting in a given direction, has
"caused the deformation. If part of the system is less com-
petent tﬁan thé othér, that part will yield first, the more
compéténﬁ apparently having been thrust into it. The vostu-
lation of a syStem under horizontal compressive stress
requires that the force from one direction is equal to that
from the other, the behavior of the material devending
entirely upon its comvetency. It is also of interest to
note that in the pfocess of folding, the upper béds tend %o
move'relatively upward and outward from the axis of a syncline,
a feature which if preceded by gravitj faultinz or by pierce-
ment folding could conceivably lead to such features as are

orserved at Ragged’Point‘and in Allan Brook.

Lh,
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The Southwest Mabou anticline, and the features
alonz the shores of Mabou Inleft are believed to have been
developed by a sequence of 1; "Compressional' warping duq
L largely to the movement of pre—carbbniferous basement |
blocks; 2. Flowage of plastic material; and 3. Block
faulting. |

Summary of tectonic and sedimentational history

The Acadian disturbance caused faulting and zones
of weakness in the basement rocks, blocks of which have
continued to be intermittently active throughout the Paleozoic
and perhaps later. - A period of uplift and erosion followed
devosition of the dominantly terresfrial Horton Group after
which warm, shallow Windsor seas transgressed and devosited
marine and'lagoonal sediments represented by the blostromes
and gypsum of the Windsor. |

| Gentle warping toward the end of Windsor time

initiated basins of fresh and brackish water in which the
fluviolacustrine sédiments of the Mabou formation were
devosited. Progressive downwarping of the Port Hood basin
was intensified durihg the Penns&lvanian by the effect of
the increasing load of Pennsylvanien sediments on the under-
lying incompetent Windsor beds, the Windsor thinning in the
‘cenfer of the basin and thickening toward the edges where it
.formed the core of fringing anticlines, occasionally being

exvoged to erosion at the surface. During Port Hood time,
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sedimentation periodically exceeded subsidence, and the
resulting cyclical deposition in a paralic environment
initiated the formation of the coal seamé.

Following devposition of the Port Hood formation,
a veriod of erosion in which the Windsor was exbosed on
the western margin .of the basin, on Hood Island, ?reéeded
depbsition of the coal-bearing basin devosits of the
Inverness Fermafion.

| 'The.bost-Inverness disturbance, probably the most

severe in the area, 1s expressed by folding and by gravity
and thrust faulting of_thé Carboniferous strata, in all
probability a8 a result of block faulting in the underlying
rock which tilted the exposed vortion of the Port Hood
Bagin to the southwest. During thls veriod of deformation,
plastic flow of Windsor sediments continued, further
accentuating and in some cases breaking through the previously
developed folds in the overlying strata.

The last events for which there 1s evidence in the
area 1ig the deposition of a mantle of glacial till during

the Pleistocene followed by Recent erosion.

8ilica Sand

During the investigation of the afea, the Pennsylvanian
sandstones were also studied to determine the possibllity of
thelr use in the manufacture of glass. No significant exposure

of sufficient purity was observed.
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Plate B8A., Small drag-fold in Pennsylvanian strata near

the major fault, North shore o¢f Hood Island,

Plate 8B, Limestone conglomerate st the base of the Inverness

Formation, Hbod Island,
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Flate 104, HMajor fault north of Coal Mine FPoint,

Plate 10B, Exposure of the same fault on tie soul

fE

is in contact with Inverness sandstone,
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Plate 1lj. Faulied and drag-folded ostracod bearing

grey

limestone, Looking eastward, Habou Zines,




