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Carbonates and associated sedimentary rocks of the Upper Visgan to 
Namurian Mabou Group, Cape Breton Island, Nova Scotia: 

evidence for lacustrine deposition*

T.L. Crawford
Department of Earth Sciences, Dalhousie University, Halifax, Nova Scotia B3H 3J5, Canada

Date Received September 11, 1995 
Date Accepted December 14, 1995

The Upper Visean to Namurian Mabou Group of Cape Breton Island conformably overlies highest marine 
carbonate strata of the Windsor Group and unconformably (? also conformably) underlies the mainly fluviatile 
Cumberland Group. Regionally, the Mabou Group, dominated by fine grained clastic rocks, comprises a lower 
grey facies assemblage of proposed lacustrine origin, and an upper red facies of fluviatile origin. The grey facies 
is represented by the Hastings Formation in western Cape Breton Island, by the Cape Dauphin Formation in the 
Sydney Basin, and by the lower parts of the MacKeigan Lake Formation in the Loch Lomond Basin of southeastern 
Cape Breton Island. The red facies comprises the Pomquet Formation in western Cape Breton Island, the Point 
Edward formation in the Sydney Basin, and the upper part of the MacKeigan Lake Formation. The ubiquitous 
presence of thin, laterally discontinuous limestone beds in the lower grey facies of the Mabou Group is a useful 
guide to stratigraphic position. These carbonate beds include wackestones and grainstones containing intraclasts 
and ooids as well as ostracods and serpulids. Stromatolites are the most common carbonate rock type within the 
grey facies of the Mabou Group. Faunal elements characteristic of normal marine environments are conspicuously 
absent. The carbonate rocks and associated siliciclastic sediments indicate that deposition of the Mabou Group 
grey facies occurred within a shallow subaqueous environment undergoing intermittent periods of sub-aerial ex
posure, a setting consistent with lacustrine conditions, traditionally postulated for lower Mabou Group sedimen
tation. Initially elevated salinities reflecting the last stages of marine evaporite sedimentation gave way progres
sively to brackish and then fresh-water conditions as the Late Visean arid climate moderated during earliest 
Namurian time.

Le Groupe du Viseen superieur au Namurien de Mabou, sur File du Cap-Breton, recouvre de fa$on concordante 
les strates marines de carbonates les plus elevees du Groupe de Windsor et il est sous-jacent de faQon discordante 
(egalement concordante ?) au Groupe essentiellement fluviatile de Cumberland. Regionalement, le Groupe de 
Mabou, domine par des roches clastiques a grain fin, englobe un assemblage inferieur de facies gris qu’on propose 
etre d’origine lacustre ainsi qu’un facies superieur rouge d’origine fluviatile. Le facies gris est represente par la 
Formation Hastings dans l’ouest de File du Cap-Breton, par la Formation Cape Dauphin dans le bassin de Sydney 
et par les parties inferieures de la Formation MacKeigan Lake dans le bassin de Loch Lomond, dans le sud-est de 
File du Cap-Breton. Le facies rouge comprend la Formation Pomquet dans l’ouest de File du Cap-Breton, la 
formation Point Edward dans le bassin de Sydney et la partie superieure de la Formation MacKeigan Lake. La 
presence omnipresente de couches discontinues de calcaire dans le facies inferieur gris du Groupe de Mabou 
constitue un guide utile sur sa position stratigraphique. Ces strates de carbonates comprennent des wackestones et 
des grainstones qui renferment des intraclastes et des oolithes de meme que des Ostracodes et des serpules. Les 
stromatolithes constituent le type de roches carbonatees les plus repandues a l’interieur du facies gris du Groupe 
de Mabou. Les dlements fauniques caracteristiques des milieux marins normaux sont manifestement absents. Les 
roches carbonatees et les sediments silicoclastiques revelent que la sedimentation du facies gris du Groupe de 
Mabou est survenue a Pinterieur d’un milieu subaquatique peu profond soumis a des periodes intermittentes 
d’exposition subaerienne, c.-a-d. un cadre compatible avec les conditions lacustres, postule par le passe en ce qui 
touche la sedimentation de la partie inferieure du Groupe de Mabou. Les salinites initialement elevees correspondant 
aux derniers stades de la sedimentation marine d’evaporite ont progressivement ete remplacees par des eaux 
saumatres puis de l’eau douce au fur et a mesure que le climat aride du Viseen superieur s’est adouci au tout debut 
du Namurien.

[Traduit par la redaction]

I n t r o d u c t io n

Carboniferous rocks in eastern Canada, with the no
table exception of the Middle to Upper Visean Windsor Group

of marine origin, have traditionally been assigned to a broad 
range of non-marine environments (see, for example, Bell, 
1944, 1958; Belt, 1965, 1968). Recent work by Wightman 
etal. (1993), Thibaudeau (1993), and Gibling and Bird (1994)
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has alluded to intermittent marine deposition, particularly 
for Late Carboniferous time. Gibling and Bird (1994) have, 
for example, suggested parallels with classical Pennsylva
nian cyclothemic sedimentation for the Late Carboniferous 
(Westphalian) depositional regime in the Maritimes Basin.

The Upper Visdan to Namurian (Neves and Belt, 1970; 
Utting, 1987) Mabou Group, defined by Belt (1968), con
formably overlies the highest marine strata of the Windsor 
Group in Nova Scotia. In this stratigraphic position, it is 
the most likely of all post-Windsor Group successions within 
the Maritimes Basin to show marine influence. Detailed mapping 
of the Carboniferous succession of western Cape Breton Is
land (Giles et al., in press (a), (b)) has revealed that inter
calated carbonate rocks are ubiquitous and characteristic of 
the lower part of the Mabou Group in that area. Detailed 
examination of these carbonates was undertaken to more 
fully document their character and their stratigraphic util
ity, and to test the proposed lacustrine model by determin
ing any indications for marine versus non-marine origin.

Data for this study originate from five well-exposed sections 
in western Cape Breton Island (Fig. 1), including parts of 
Belt’s Mabou Group type section. On the northwestern flanks 
of the Sydney Basin, the type section of the correlative Cape 
Dauphin Formation was selected for detailed examination 
to provide more regional appraisal of carbonate facies variation. 
Two additional sections provided by continuously cored drill 
holes were selected for comparative study in southeastern 
Cape Breton Island (Fig. 1). In all these sections, the car
bonate rocks were studied using slabbed hand-specimens and 
standard petrographic thin sections. The work was under
taken as part of a B.Sc. (Honours) thesis completed in 1995 
at Dalhousie University.

P r e v io u s  w o r k

Rostoker (1960) informally divided the grey and red, 
fine grained sedimentary rocks of the Canso Group within 
the Antigonish Basin and western Cape Breton Island into 
a lower grey unit, termed the Hastings Formation, and an 
upper red unit, termed the Pomquet Formation.

Belt (1964) established the name Mabou for the Canso 
Group, raising the Mabou Formation of Norman (1935) to 
group status while recommending abandonment of Canso 
as a formal group name. Belt (1964) interpreted the lower 
Mabou Group to be of lacustrine origin. In 1965, Belt un
dertook a comprehensive analysis of regional stratigraphy 
and sedimentology of uppermost Visean to lower Namurian 
strata in Atlantic Canada. In this study Belt formalized the 
Hastings and Pomquet formations. These lithostratigraphic 
units, the definition of which has been modified slightly by 
Giles et al. (in press (a), (b)), comprise the entire Mabou 
Group in western Cape Breton Island. In 1968, Belt pub
lished his interpretation of regional Carboniferous deposi
tional environments. This study includes descriptions of the 
rock units of the Mabou Group and the carbonate rocks that 
are intercalated in the lower Mabou Group. Belt (1968) identified 
laterally linked stromatolites, oolitic calcarenites, intraclast 
calcarenites, and laminated calcilutites, and reiterated his

interpretation of a lacustrine setting for the lower Mabou 
Group. Additional evidence provided by Belt (1968), sug
gesting a lacustrine environment of deposition, includes the 
presence of pelecypods and arthropods (Ostracoda and 
Conchostraca).

Within the grey facies of the Mabou Group, Copeland 
(1957) identified non-marine arthropod species of Tealliocaris, 
Lynceites and Dithyrocaris. Intercalated with these non-marine 
species, were the brackish-water ostracod genera Paraparchites 
and Beyrichiopsis, that Copeland suggested may indicate 
the highest occurrence of Carboniferous brackish-water depo
sition. Copeland (1957) also noted Carbonita fabulina, a 
freshwater ostracod, associated with the brackish-water os
tracod species.

Neves and Belt (1970) identified microfloral assemblages 
of Vallatisporites ciliaris, Schulzospora elongata, Grandispora 
spinosa, and Potoniesporties elegans. Through comparisons 
of these assemblages with those of Britain and Northern 
Spain, Neves and Belt (1970) concluded that the Mabou Group 
is of Late Visean to Early Namurian age. Utting (1987) as
signed the lower part of the Mabou Group, near the Windsor 
Group contact, to a Late Visean age based on the dominance 
of Crassispora trychera within the succession.

G e o l o g ic a l  s e t t in g

AND REGIONAL STRATIGRAPHY

Carboniferous rocks in western Cape Breton Island flank 
the Cape Breton Highlands. They also underlie large areas 
in the Sydney Basin and in central parts of the island. These 
strata range in age from latest Devonian to latest Carbonif
erous (Bell and Howie, 1990) and provide the local record 
of sedimentation in this portion of the Maritimes Basin as 
defined by those authors. The present configuration of Car
boniferous outcrop areas is that of variably sized basins, 
largely structural in definition but possibly reflecting Car
boniferous depositional sub-basins as well (Bell, 1944,1958).

In its type area in western Cape Breton Island, the Mabou 
Group comprises the lower, Hastings Formation and the over- 
lying Pomquet Formation (Fig. 2). The group is conform
able on strata of the uppermost Windsor Group where nor
mal stratigraphic relationships are preserved. The Windsor- 
Mabou contact is placed at the top of the E 1 limestone member 
(Stacey, 1953) of the Hood Island Formation (uppermost Windsor 
Group), as recommended by Boehner and Giles (1993). In 
many parts of western Cape Breton Island, lower Mabou 
Group strata are in faulted contact with older Windsor Group 
rocks where juxtaposed by movement on the Ainslie De
tachment (Lynch and Giles, in press). This relationship is 
postulated at Ainslie Point (Fig. 1) on the basis of map pat
terns and proximity of lowermost Mabou Group strata to 
the basal Windsor, Macumber Formation.

Because the upper part of the Windsor Group is con
formable with the Mabou Group, the character of the Windsor 
Group is important to the understanding of the depositional 
setting for the Mabou. The Hood Island Formation (upper
most Windsor Group) comprises a series of carbonate mem
bers, variably fossiliferous and clearly of marine origin, overlain



A tlantic G eology 169

Fig. 1. Location map of Cape Breton Island, Nova Scotia showing the positions of measured sections and drillholes.

in cyclically repeated patterns by sulphate evaporites capped 
by relatively thick red siltstones. The latter, interpreted by 
virtue of facies relationships in the carbonate rocks, repre
sent non-marine sedimentation during periods of marine 
withdrawal from the basin. Evaporites in the upper part of 
the Windsor Group represent the most marginal marine fa
cies, extending in part into the sabkha environment (Schenk,

1969). In surface exposures, the highest marine carbonate 
within the Hood Island Formation is typically overlain by 
gypsum up to 20 m thick, and then siltstones of the lower
most Mabou Group. Intercalated anhydrite and salt also oc
cur within the lower Mabou Group in the subsurface, pre
served in drill core from the Shubenacadie Basin in south- 
central Nova Scotia (Boehner, 1980) and the Antigonish
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Fig. 2. An outline of the stratigraphy of the Mabou Group in the study area.

Basin (Boehner and Giles, 1993). The grey colour and as
sociation with thin carbonate rocks in the lower parts of the 
Mabou Group represent a significant departure from depo- 
sitional patterns established throughout the upper Windsor 
Group. The basin therefore underwent a fundamental change 
in the latest Visean, coincident with the onset of Mabou 
Group sedimentation.

The Hastings Formation, as defined by Belt (1965), ranges 
in thickness from 425 to 765 m. It consists of dark grey 
shale, grey calcareous siltstone, grey dolomitic mudstone, 
grey and red non-calcareous siltstone, and interbedded sand
stone, gypsum, and thin carbonate rocks. Significant car
bonate rocks are found in the Mabou Group only in the Hastings 
Formation or its lithostratigraphic equivalents and comprise 
5% of the section, with minor carbonate rocks associated 
with the Pomquet Formation. In western Cape Breton Is
land, rocks assigned by Belt (1968) to the Emery Brook For
mation are considered part of the Hastings Formation of 
Giles et al. (in press (a), (b)).

According to Belt (1965), the Pomquet Formation reaches 
a maximum thickness of 5490 m. Boehner and Giles (1993) 
considered this is excessive and due to extrapolation in a 
structurally complicated area of the section; they estimated 
the maximum thickness of the Pomquet Formation to be 3 900 
m. As mapped by Giles et al. (in press (a), (b)), the Pomquet
Formation is composed totally of red-brown siltstone with 
relatively minor, interstratified fine grained sandstone, also 
typically red-brown. Thin, discontinuous nodular calcretes 
are found within the Pomquet Formation but carbonate rocks 
comparable to those seen in the underlying Hastings For
mation have not been documented.

In western Cape Breton Island, the contact between the 
Hastings and Pomquet formations is transitional through 
intertonguing of red and grey facies assemblages. The top 
of the Hastings Formation is placed at the top of the highest

significant grey interval (Giles et al., in press (a), (b)). This 
practice differs slightly from that of Belt (1968) who named 
discrete intervals, tens to hundreds of metres in thickness, 
of red lithology within the Hastings as tongues of the Pomquet 
Formation. Facies transition between the Hastings and Pomquet 
formations on a more regional scale results in the local jux
taposition of Pomquet Formation facies assemblages directly 
upon upper Windsor Group rocks. This relationship has been 
observed in coastal exposures about 1 km south of the Ragged 
Point section (Fig. 1).

In the Sydney Basin, rocks equivalent in age and litho
logic character to the Hastings and Pomquet formations are 
assigned respectively to the Cape Dauphin and Point Ed
ward formations (Fig. 2; Bell and Goranson, 1938; Giles, 
1983). The Cape Dauphin Formation reaches a maximum 
known thickness of 90 m at its type section at Cape Dau
phin (Bell and Goranson, 1938) where it is truncated by the 
Upper Carboniferous Morien Group. It comprises grey laminated 
and blocky siltstones, carbonaceous shales, thin carbonate 
rocks, and significant interbeds of anhydrite and gypsum 
near the base of the formation. The Point Edward formation 
consists of fine- to medium-grained sandstone, red-brown 
and siltstone. Its total thickness, measured in drill hole Point 
Edward 84-1, is approximately 106 m (Boehner, 1985).

Giles (1983) showed that red facies typical of the Point 
Edward formation may locally overlie the uppermost Windsor 
Group beds without the intervening grey facies of the Cape 
Dauphin Formation. He also documented facies transition 
between the Point Edward and Cape Dauphin formations, 
both laterally and in vertical succession. In the Sydney Ba
sin, the Cape Dauphin Formation in its type section is over- 
lain with angular unconformity by lowermost conglomer
ates and sandstones of the Westphalian C-D Morien Group. 
This same unconformity separates the Point Edward forma
tion from the Morien Group (Giles, 1983).
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In the Loch Lomond area of southeastern Cape Breton, 
Boehner and Prime (1993) assigned rocks similar to both 
the Hastings and Pomquet formations of the type Mabou 
Group to a single lithostratigraphic unit termed the MacKeigan 
Lake Formation (Fig. 2). The lower MacKeigan Lake For
mation, about 80 m in thickness, is predominantly grey and 
contains laminated siltstones, dolomitic mudstones, gypsum, 
and carbonaceous shales, with minor red siltstones, and red 
and grey, interbedded fine- to medium-grained sandstones. 
Carbonate rocks similar to those at the type section of the 
Hastings Formation are intercalated. The upper MacKeigan 
Lake contains predominantly red, fine- to medium-grained 
sandstones, with carbonate rocks lacking. In the Glengarry 
Half Graben, the Mabou Group is disconformably overlain 
by Upper Namurian to Lower Westphalian deposits (Boehner 
and Prime, 1993). In this study, I have equated the lower 
part of the MacKeigan Lake Formation with the Hastings 
Formation on the basis of lithology and comparable age (Late 
Vis6an - Namurian; Boehner and Prime, 1993).

The Mabou Group is overlain by sandstone-dominated 
successions of the coal-bearing Cumberland Group in west
ern Cape Breton Island, and by the equivalent Morien Group 
in the Sydney Basin. The contact relationship is typically 
unconformable, and significant portions of the upper Mabou 
Group may be locally absent, as at Cape Dauphin where 
strata of middle Namurian to Westphalian B are not repre
sented (Boehner, 1984). In the Loch Lomond Basin the Sil
ver Mine Formation of the Cumberland Group disconform
ably overlies the MacKeigan Lake Formation (Boehner and 
Prime, 1993).

For ease of reference, rocks of the Hastings and Cape 
Dauphin formations, and the lower portion of the MacKeigan 
Lake Formation can be collectively assigned to a lower grey 
facies of the Mabou Group. The Pomquet Formation and 
Point Edward formation comprise an upper red facies of the 
Mabou Group.

C a r b o n a t e  r o c k s  

Stromatolites

Stromatolites, the most common and obvious form of 
carbonate rock of the Mabou Group, comprise up to 60% of 
all the carbonate strata. Stromatolites were noted in all sec
tions measured and range in thickness from 4 to 60 cm. 
Stromatolite colonies vary in their lateral continuity, occur
ring as single isolated colonies, discontinuous colonies within 
discrete layers at a particular stratigraphic level, and later
ally continuous forms that can be traced for tens of metres 
in gently dipping exposures. Common forms of stromato
lites within the Mabou Group include laterally-linked 
hemispheroids (Logan et al., 1964) (Fig. 3), horizontally 
laminated types, oversteepened forms (Fig. 4), and more complex 
stromatolites combining these types (Fig. 5).

Stromatolites of the Mabou Group grey facies contain 
well-developed laminae that occur as multiple couplets. The 
laminae consist of alternating dark grey and buff layers that 
range from 0.2 to 3 mm thick. The buff coloured laminae 
are sediment-rich consisting predominantly of carbonate grains,

Fig. 3. Laterally-linked hemispheroidal stromatolite, overlying 
dark grey shale of the Hastings Formation, Ainslie Point. The 
stromatolite is laterally discontinuous in outcrop.

Fig. 4. Oversteepened stromatolite from the Hastings Forma
tion, Southwest Mabou River #1. (Lens cap = 5.5 cm diameter)

Fig. 5. Compound stromatolite from the Hastings Formation, Ainslie 
Point. The basal portion is comprised of a flat-pebble conglom
erate. Laminae, in the middle portion of the stromatolite, over- 
lying the conglomerate are discontinuous and overturned. The 
upper surface consists of continuous wavy laminations, in turn 
topped by a corrugated surface. (Lens cap = 5.5 cm diameter)

whereas the dark grey laminae are organic-rich. Ooids and 
fine grained quartz and feldspar are scattered within the 
laminae of some stromatolites (Fig. 7). These grains com-



172 Crawford

Fig. 6. Stromatolite developed on top of previously eroded lami
nated grey siltstones from the Hastings Formation, Broad Cove 
Chapel. Note the two orders of curvature. (Hammer head = 21 
cm long)

Fig. 7. Thin section negative print of laminae within a stroma
tolite from the Hastings Formation, Southwest Mabou River # 1. 
Note the alternating light and dark laminae containing elongate 
grains oriented with their long axis parallel to the growth sur
face of the stromatolite. (Scale bar = 5 mm)

monly orient themselves with their long axis parallel to the 
growth surface of the stromatolite. The laminae may be pla
nar, domal, corrugate, or a combination of these with first 
and second orders of curvature (Fig. 6).

Internal texture of the Mabou Group stromatolites gen
erally consists of patchy micrite, ranging from brown to green 
under plane-polarized light. Some samples exhibit well-de
veloped, radially fibrous calcite cement layers (<0.5 mm) 
separated by thin micrite bands. Others possess a fenestral 
texture with pore spaces infilled with spar calcite.

In laterally-linked hemispheroids, such as those at South
west Mabou River #1 and Broad Cove Chapel sections, in
dividual hemispheroids range in diameter from 7 to 17 cm. 
The oversteepened forms exist as asymmetrical domes in 
which the laminae are oriented roughly parallel to bedding. 
Other oversteepened laminae are symmetrical domes that 
have been folded over to lie on their side, as seen in a com
pound stromatolite at Ainslie Point (Fig. 5).

Stromatolites of the Mabou Group may drape irregu
larly over previously eroded beds (Fig. 6), or may have sharp 
planar contacts with underlying sediments. Stromatolites

commonly overlie grey laminated siltstones that sometimes 
contain low amplitude ripple marks, desiccation cracks, or 
flat-pebble conglomerates. The stromatolites generally are 
overlain by grey laminated siltstones.

Interpretation

The sharp contact between the base of stromatolites and 
underlying sediments suggests an abrupt change in deposi- 
tional conditions. These changes may have resulted from 
periods of erosion associated with decreases in water level 
or changes in the chemistry of the lake, thereby allowing 
calcium carbonate to precipitate. Growth of microorganisms 
that contribute to stromatolite development may be inhib
ited by increased water turbidity. Stromatolites that have 
developed on top of flat-pebble conglomerates probably es
tablished themselves on mudflats shortly after flooding (Eugster 
andHardie, 1975).

The discontinuous stromatolites that appear as discrete 
domal colonies may represent small algal reefs, irregularly 
distributed along a shoreline, perhaps all forming at roughly 
the same time. These stromatolites developed on siltstones 
showing ripple marks and desiccation cracks, suggesting 
that they formed in relatively shallow waters, where sub
aerial exposure is common.

The presence of multiple couplets of laminae in the stro
matolites suggests an alternating series of processes, namely 
mechanical trapping of detrital carbonate and cyanobacterial 
growth. The buff-coloured laminae are carbonate rich, whereas 
the dark grey laminae may represent organic-rich layers. In 
recent stromatolites from the Trucial Coast, Park (1976) iden
tified dark grey laminae as being organic-rich and consist
ing of cyanobacteria.

Laminae on top of oversteepened stromatolites that are 
roughly equal to those on the underside of symmetrical domes 
suggest that the stromatolites grew upward before they were 
overturned. Some of the oversteepened stromatolites (Southwest 
Mabou River #1) are asymmetrical suggesting that their overall 
growth morphology may have been influenced by current 
action.

Grainstones

Grainstones of the Mabou Group grey facies range in 
thickness from 5 to 25 cm, and occur in all sections mea
sured. The grainstones generally are laterally continuous, 
although some are lensoidal, and contain finely laminated 
elongate grains, or intraclasts, and structureless carbonate 
grains. Grains range from 0.1 to 50 mm in the longest di
mension and have well-rounded to irregular edges: they may 
be well-sorted with their long axis parallel to bedding or 
poorly sorted with no preferred orientation. Under this heading, 
I have included packstones and wackestones (Dunham’s 
Classification, Dunham, 1962) as they have the same types 
of clasts and comprise a small percentage of the carbonate 
rocks.

The laminated grains, or intraclasts, noted in the Mabou 
Group grey facies contain alternating buff and grey, millimetre- 
scale laminae that are generally planar and parallel or wavy.
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A number of these laminated grains consist of layers of fine 
grained spar calcite alternating with micritic laminae, which 
are similar to the laminae noted in the lower Mabou Group 
stromatolites. At Broad Cove Chapel and Southwest Mabou 
River #1, intraclastic grainstones are generally noted di
rectly underlying, and in some cases overlying stromato
lites.

The non-laminated grains are micritic and structure
less. Within a grainstone immediately overlying a stroma
tolite, stratigraphically high in the Broad Cove Chapel sec
tion, the grains possess a thin (0.02 mm), radially fibrous 
calcite rim (Fig. 8). Some of these rims are buckled and 
indent the edges of neighbouring grains, with spar calcite 
cement existing in spaces between the grains and the rims. 
These particular grains are rod-shaped, well-rounded, well- 
sorted, and range from 0.5 to 2 mm long. The grains have a 
strong preferred orientation parallel to lamination in the 
underlying stromatolite.

Structureless grains in a sample from the Southwest Mabou 
River #1 section are well-rounded, spherical to elliptical, 
and appear to have undergone compaction, evident by a 
spastolithic texture (Fig. 9), suggesting that they were soft 
for some time after deposition. These grains vary from black 
in the centre to light brown towards the exterior. Sparry 
calcite cement fills the intergranular spaces in most of the 
rock, although micritic matrix occurs in some parts. The 
matrix of Mabou Group grainstones consists of predomi
nantly pore-filling, spar calcite cement (Fig. 10), whereas 
wackestones in the section contain silt-size quartz and feld
spar enclosed within calcareous micrite (Fig. 11). The pore- 
filling cement within the grainstones shows a general in
crease in crystal size toward the centre of the pore space, 
resulting in an interlocking mosaic. Ooids contribute less 
than 5% of all grains present within these grainstones.

At Ragged Point, questionable serpulids (Fig. 12) oc
cur within two separate wackestones stratigraphically high 
in the Mabou Group grey facies. These grainstones reach a 
maximum thickness of 10 cm and are lensoidal. Serpulids 
are sessile organisms that excrete planispirally coiled cal
careous tubes. The wall structure of the questionable serpulids 
within the Hastings Formation consists of tiny parallel wavy 
laminae. The exterior of these fossilized tubes bears con
centric ridges, giving them a ribbed appearance, with a thin 
coating of micrite along the inner and outer edges. Pore
filling, sparry calcite cement, feldspar, or calcareous micrite 
rich in silt- and sand-size quartz grains, may fill the inner
most part of the serpulid chambers. The matrix around the 
tubes ranges from a calcareous micrite with abundant quartz 
grains to a spar calcite.

Serpulids have a close affinity to certain classes of gas
tropods, sometimes causing considerable uncertainty in their 
identification (Burchette and Riding, 1977; Weedon, 1990). 
Although the identification of Mabou Group serpulids is 
admittedly tentative, both comparable gastropods and serpulids 
inhabit a primarily marine environment (Burchette and Riding, 
1977; Weedon, 1990), so that the significance of these fos
sil coiled tubes to environmental synthesis is not negated 
by this uncertainty.

Fig. 8. Grainstone from the Hastings Formation, Broad Cove 
Chapel. Well-rounded flat-pebbles, which have a radially fibrous 
calcite rim, from 0.5 to 2 mm long. They are well sorted and 
imbricated within a spar to micrite cement. The presence of buckled 
rims suggests compaction of the grains. (Scale bar = 0.25 mm; 
cross polarized)

Fig. 9. Grainstone from the Hastings Formation, Southwest Mabou 
River #1. Micritic grains o f variable colour within a spar ce
ment. Note compaction of the grains as indicated by the pres
ence of a spastolithic texture. (Scale bar = 0.25 mm; plane po
larized)

Fig. 10. Intraclastic grainstone. The intraclasts appear to be fragments 
derived from the algal mat in the upper left-hand corner. This 
sample comes from the Hastings Formation, Ainslie Point. (Scale 
bar = 0.5 mm; plane polarized)
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Fig. 11. Intraclastic packstone. Intraclasts are porous fragments 
derived from algal mats or stromatolites. The sediment between 
the intraclasts is muddy with abundant silt-size quartz-grains. 
This sample comes from the Hastings Formation, Southwest Mabou 
River #1. (Scale bar = 0.5 mm; plane polarized)

Fig. 12. Serpulid wackestone from the Hastings Formation, Ragged 
Point. Well-preserved coiled serpulid tubes enclosed in a siliciclastic 
matrix with abundant silt-size quartz grains. (Scale bar = 0.5 
mm; plane polarized)

Interpretation

Intraclasts within grainstones from the Mabou Group 
grey facies include those derived from fine grained carbon
ate sediments and those of stromatolite, or algal mat, origin 
(Fig. 10). Non-stromatolitic intraclasts noted in the Mabou 
Group may be fragments of reworked muds. The algal frag
ments probably originated from nearby stromatolites. Flat- 
pebble conglomerates, or intraclastic grainstones, represent 
a transgressive lag deposit formed when a shallow lake ex
panded over an exposed mud flat. During periods of regres
sion, muds and stromatolites were exposed and subjected to 
desiccation cracking. Processes of drying and algal mat binding 
made these clasts coherent enough for high-energy wave 
transport (Eugster and Hardie, 1975).

Pore-filling spar calcite cement generally develops in 
environments where water occupies all the pore spaces, al
lowing precipitation of calcite crystals without obstacles 
(Longman, 1980). Intraclasts enclosed in a sparry cement 
(Fig. 10) suggest that mud did not occupy the pore spaces

around the intraclasts during cementation. Thus, the intraclasts 
were either deposited by currents that winnowed muds out 
of the pore spaces, or the intraclasts accumulated too rap
idly for the mud to contaminate them (Dunham, 1962). A 
muddy or micritic matrix between intraclasts (Fig. 11) in
dicates relatively quiet waters in which active currents did 
not wash fine grained muddy sediment out of the pore spaces. 
Minor amounts of micrite may alternatively have infiltrated 
the pore-spaces of the sediments following deposition.

In the grains from the Southwest Mabou River #1 sec
tion (Fig. 9) that display colour variations, the black may 
be of organic origin whereas the brown may reflect leach
ing of the organic matter. These grains consist of dense micrite, 
making their origin difficult to determine.

Buckled rims and indented edges of grains (Fig. 8), noted 
in samples from the Broad Cove Chapel section, suggest 
that tight packing and compaction occurred after the devel
opment of the calcitic coat. Calcite cement subsequently filled 
spaces produced when rims buckled and peeled away from 
the peloid (or the growth of calcite caused the rims to buckle).

Serpulid are not common in the lower Mabou Group 
and do not indicate any specific environment, although they 
are subaqueous organisms that tolerate a broad range of sa
linity including brackish to marine waters (Burchette and 
Riding, 1977; Tasch, 1980; Weedon, 1990). Serpulids com
monly occur with algal laminates and stromatolites (Burchette 
and Riding, 1977).

Ooids

Oolitic grainstones occur as several thin beds within 
the grey facies of the Mabou Group at Ainslie Point, Broad 
Cove Chapel, and Southwest Mabou River # 1. These grainstones 
are laterally continuous and range in thickness from 15 cm 
at Southwest Mabou River # 1 to 1 m at Ainslie Point.

A massive, parallel laminated, oolitic grainstone reaching 
a maximum thickness of 1 m occurs at Ainslie Point, North 
Lake Ainslie. Abundant algal fragments occur within the 
lowermost 17 cm of this oolite. The middle part of the oo
lite consists mainly of ooids, 0.25 to 1 mm in diameter, and 
closely packed within a micritic cement containing scattered 
silt- and sand-size quartz grains. In parts of the rock, a pore
filling sparry calcite occurs between the ooids. Individual 
ooids possess well-developed concentric and radially fibrous 
structures. In about 30% of the ooids, sparry calcite cement 
replaces the inner cortex (Fig. 13). Some ooids possess a 
nucleus of either micrite or quartz grains, whereas in others 
the original nucleus is not evident. Thin sections from the 
middle part of the Ainslie Point oolite contain ooids that 
are closely packed asymmetric forms and show pressure- 
solution at the contacts of some ooids (Fig. 7). Stylolites 
that cut across the ooids and cement are also noted in this 
oolite.

Within the uppermost 24 cm of this oolite, ostracod frag
ments act as nuclei for ooid formation (Fig. 14). In this part 
of the rock, the ooids are larger, ranging in size from 0.2 to 
3.5 mm in diameter. Generally one thick radial coat devel
ops around individual or clusters of ostracod fragments (Fig. 
14). The inner parts of the ostracod chambers contain a thin
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Fig. 13. Oolitic packstone from the Hastings Formation, Ainslie 
Point. Ooids show well-developed radial and concentric struc
tures and nuclei consisting of micritic grains. The ooids are well 
sorted within a siliciclastic matrix. Note stylolite through the 
centre of the photo and replacement of the cortexes of some of 
the ooids by spar calcite. (Scale bar = 0.5 mm; plane polarized)

Fig. 14. Oolitic packstone from the Hastings Formation, Ainslie 
Point. The ooid nuclei consist of fragments of ostracods infilled 
with spar cement, but not all the ostracods have an oolitic coat
ing. Ooids occur within a poorly sorted muddy matrix contain
ing quartz grains. (Scale bar = 0.5 mm; plane polarized)

coat of micrite and are subsequently infilled by patches of 
pore-filling sparry calcite. The part of the rock consisting 
predominantly of these ooids is poorly sorted with scattered 
siliciclastic material in the matrix.

A cross-bedded, 24 cm thick, oolitic grainstone from 
the Southwest Mabou River #1, contains well-rounded, spherical 
to elliptical ooids. The ooids have well-developed radial and 
concentric structure and contain cores of quartz and/or micrite. 
They range in diameter from 0.25 to 1 mm. Void-filling spar 
calcite envelops loosely packed and well-sorted ooids. Cal
cite crystals decrease in number and increase in size toward 
the pore space. In another part of the same rock, the ooids 
are less abundant and are enclosed in a micritic cement con
taining serpulid fragments. A remnant meniscus micritic 
film coats some ooids in this sample (Fig. 15).

Ooids from Broad Cove Chapel have radial to concen
tric structure around a nucleus of micrite and/or quartz grains. 
Figure 16 shows the loosely packed, well-rounded, spheri

Fig. 15. Oolitic grainstone from the Hastings Formation, South
west Mabou River #1. Note the micritic meniscus cement formed 
around the ooids. Spar calcite fills the rest of the pore space. 
(Scale bar = 0.5 mm; plane polarized)

Fig. 16. Oolitic grainstone from the Hastings Formation, Broad 
Cove Chapel. The ooids are spherical to elliptical exhibiting 
well-developed radial and concentric structures with nuclei ranging 
from micritic carbonate to quartz grains. Ooids and a small number 
of intraclasts are poorly sorted within pore-filling spar cement. 
(Scale bar = 0.5 mm; plane polarized)

cal to elliptical ooids. A spar calcite cement infills the pore 
spaces existing between the loosely packed ooids and occa
sional intraclasts. One oolitic grainstone stratigraphically 
high in the Broad Cove Chapel section contains sparse serpulids.

Interpretation

The presence of ooids in the Mabou Group suggests a 
shallow subaqueous environment, with a low rate of sedi
ment influx. Characteristically, ooids form in warm, clear, 
shallow, wave-agitated marine and hypersaline waters saturated 
with respect to calcium carbonate (Swirydczuk et al., 1979; 
Reijers and ten Have, 1983). In modern environments, ooids 
form where calcium carbonate precipitates because of a rapid 
loss of carbon dioxide and an increase in salinity in warm 
shallow waters generally less than 2 to 5 m in depth (Simone, 
1981).

The arrangement of ooid fibres provides information 
about energy level of the waters in which the ooids formed.
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Turbulence and periodic abrasion may modify radial fibres 
to tangential fabrics in a higher energy environment by 
mechanically flattening the ooid surfaces (Davies etal., 1978). 
Radial textures form in slightly deeper waters that are weakly 
agitated and calcium carbonate supersaturated (Reijers and 
ten Have, 1983). Variations in ooid structure in samples studied 
suggest that energy levels of the waters in which they formed 
were changing, or that the ooids were transported to envi
ronments with different energy levels. In samples, such as 
the Ainslie Point oolite, ooids have a radial structure in the 
centre and a concentric structure in the cortex.

Meniscus cements form in vadose environments related 
to a loss of carbon dioxide, as in ooid production (Sellwood, 
1986). Generally, a meniscus cement forms when capillary 
forces hold water between grains in zones where the pores 
periodically contain water, characteristic of a vadose zone 
(Longman, 1980). Vadose zones generally undergo frequent 
wetting and drying.

Samples that have stylolites cross-cutting the ooids and 
sutured contacts between the ooids, imply that these oolites 
were subjected to compaction soon after formation because 
of overburden stress. Localized strain at grain to grain boundaries 
in saturated solutions and pressure-dissolution along the 
contacts, resulted in the formation of sutures (Bathurst, 1975).

A s s o c ia t e d  s e d im e n t a r y  r o c k s  

Siltstone

Siltstones are the dominant lithology of the Mabou Group 
grey facies. They range from grey to green to red, with grey 
being prevalent. The siltstones are either laminated and well- 
bedded, or non-stratified and exhibit blocky weathering.

The most distinctive rock type within the grey facies is 
a dark grey, finely laminated siltstone. Millimetre-scale laminae 
occur as couplets of dark grey, organic-rich shale alternat
ing with light grey, calcareous siltstone. The light grey laminae 
weather buff to yellow have a calcareous cement, and are 
parallel or wavy to lenticular. This siltstone displays a fis
sile to platy weathering, is well stratified, and thinly bed
ded. Desiccation cracks, thin pyrite laminations (< 1-2 mm), 
and occasional low-amplitude ripple marks also character
ize these siltstones.

Interbeds of grey dolomitic mudstone, associated with 
the laminated siltstones, range from 2 to 20 cm in thick
ness. They weather to a buff colour and occur as resistant 
ledges within more easily eroded siltstones. The mudstones 
are continuous to laterally discontinuous lenses in outcrop, 
possess a conchoidal fracture, are commonly finely banded 
and well indurated. Belt (1968) considered these beds to be 
a diagnostic characteristic of his Hastings Formation.

Another siltstone present in the lower Mabou Group 
exhibits blocky and swaley fractures. This siltstone ranges 
from grey to red to purplish-red, often exhibits small-scale 
slickensides on fracture surfaces, and possess millimetre- 
size rooted horizons.

Interpretation

Laminated grey siltstones such as those of the Hastings 
Formation are characteristic lake-basin deposits, represent
ing seasonal variations in sediment supply and organic pro
ductivity (Tucker, 1978). Their grey colouring and well-pre
served laminae suggest that reducing conditions existed where 
few grazers lived. Horizontal pyrite laminae in the siltstones 
also provide evidence for a reducing environment. Minor, 
small-scale, straight-crested ripples suggest that water depths 
were relatively shallow and imply periodic water flow and, 
almost certainly, oxygenation. The presence of desiccation 
cracks and halite pseudomorphs (salt casts) suggests that 
this relatively shallow water environment was periodically 
exposed. Laminated dolomitic mudstones that occur as re
sistant beds within the laminated siltstones record quiet water 
sedimentation of carbonate material out of suspension.

Not all the siltstones are grey, or laminated. They may 
occur as grey, green, or red massive, blocky siltstones with 
conchoidal fracture and root traces. Some of these may be 
interpreted as vertisols, resulting from alternating periods 
of swelling and shrinking (Retallack, 1988). Other fine grained 
clastic rocks within the lower Mabou Group consist of dark 
grey to black bituminous shales that may result from the 
accumulation of organic material under anaerobic condi
tions.

Sandstone

Sandstones in the grey facies consist predominantly of 
red and green, fine- to medium-grained quartz-rich sands. 
They may exhibit climbing ripples, cross-stratification, and 
a calcareous matrix. The sandstones consist of well-sorted, 
quartz-rich sands generally interstratified with siltstones, 
with beds ranging from 2 to 135 cm in thickness, and aver
aging 30 to 70 cm. Shaly partings commonly separate indi
vidual sandstone beds. Fining-upward sequences in the sand
stones consist of a massive medium- to coarse-grained sand 
at the base containing red intraclastic mud chips, fining-up 
to fine grained sandstone characterized by climbing ripples, 
and overlain by red and grey siltstone. Characteristic fea
tures of the sandstones are calcareous cements, minor plant 
debris, cross laminae, and low-amplitude wave ripples. Less 
common features of the Mabou Group sandstones include 
halite pseudomorphs and pelecypods.

Interpretation

Belt (1968) defined similar fining-upward sequences within 
the Mabou Group red facies as fluvial channel sandstones, 
suggesting that rivers occasionally flowed into the lake or 
over periodically exposed parts of the lake bottom or mudflat 
environment. Exposure of the sediments would result in 
oxidation with lowering of watertable and, if exposed for 
long enough periods, the establishment of plants and pe- 
dogenic carbonates. Some sandstones exhibit a mottled or
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variegated nature, possibly due to the presence of plant roots 
that formed reduction spots in the red sediments.

Gypsum

Gypsum, interbedded with red and grey siltstone, oc
curs in the lower 40 m of the grey facies at Ragged Point, 
Broad Cove Chapel, Woodbine Road, and MacKeigan Lake. 
The gypsum, better preserved in drill core than in surface 
exposures, ranges from white satin spar veins to dark grey 
and brown parallel-bedded gypsum, withbladed selenite crystals 
and rosettes. Minor anhydrite occurs at the base of the drill 
core from Woodbine Road, immediately overlying the high
est limestone of the upper Windsor Group. Satin spar veins 
crosscut and lie parallel to bedding surfaces, most commonly 
cutting siltstone and shale interbedded with more massive 
gypsum beds.

In a single bed of fine grained red sandstone at Broad 
Cove Chapel are relict diagenetic sulphate nodules, preserved 
as hollow, lobate calcite-lined spheroids up to 6 cm in long
est dimension.

Interpretation

The presence of thick anhydrite/gypsum (western Cape 
Breton Island) and salt (Shubenacadie Basin, Boehner, 1980) 
deposits within the lower 80 m of the grey facies suggests 
that high salinity waters, coupled with high evaporation rates, 
still existed following deposition of the Windsor Group. 
Evaporite deposits in the Mabou Group occur intercalated 
with grey mudstones and siltstones, in contrast to the un
derlying Windsor Group in which evaporites occur in asso
ciation with red siliciclastic rocks. This change from red to 
grey, fine grained clastic rocks associated with evaporite 
deposits may be indicative of a transition from an inland 
sea to a lake.

The occurrence of relict sulphate nodules at Broad Cove 
Chapel attests to conditions of high evaporitic drawdown in 
the diagenetic environment. Their presence suggests that 
the host sandstone was subjected to periods of subaerial ex
posure, if not deposited in a subaerial environment.

E n v ir o n m e n t a l  s y n t h e s is

The depositional setting of the lower Mabou Group was, 
in large part, established by the environment and processes 
which governed sedimentation of the cyclic marine and non
marine upper Windsor Group. Schenk et al. (1994) illus
trated how the interaction of evaporite precipitation and 
subsidence, during the first cycle of marine sedimentation 
in the Windsor Group in Middle Vis^an time, would have 
readily filled much of the initial relief in the basin. The 
regional distribution of the lower Windsor evaporites of Cycle 
1 (Giles, 1981) suggests that this process of early basin fill
ing operated over an area at least as large as the present 
Gulf of St. Lawrence. Similar patterns of sedimentation through
out the middle portions of the Windsor Group would have 
contributed to a progressive removal of any remaining sea

floor relief, resulting in an essentially flat-floored basin. 
Areas peripheral to the basin, and rare high-standing areas 
within, provided local sediment sources. Moore and Austin 
(1979) showed that the Herbert River Limestone (basal up
per Windsor) was deposited on a sea floor dipping at less 
than 1 degree. This flat-floored basin, ultimately exposed 
as an immense plain following each cyclic marine regres
sion, was the setting for deposition of the Mabou Group.

The gypsum beds overlying the highest Windsor car
bonate for up to 80 to 100 m, although assigned to the low
ermost Mabou Group by mapping practice, are clearly the 
culmination of the last Windsor carbonate-evaporite cycle. 
The preservation of lamination in the gypsum immediately 
above the E l limestone at the Broad Cove Chapel section 
(Fig. 17) indicate deposition of the sulphate from standing 
water. Salt units 10 m thick occur in the lower Mabou Group 
equivalents of the Shundenacadie Basin (Boehner, 1980). 
Boehner (personal communication, 1995) believes that these 
salts, because of their thickness and relatively high purity, 
are of subaqueous deposition. The initial environment of 
deposition for the lowermost Mabou Group can therefore be 
reasonably postulated as hypersaline marine.

The grey, fine grained siliciclastic rocks with associ
ated carbonates of the Mabou grey facies provide ample evidence 
for sedimentation in a shallow subaqueous environment Planar 
lamination in siltstones, the preservation of pyrite laminae 
and carbonaceous material, and the intercalation of thin 
dolomitic mudstones collectively suggest deposition in a 
subaqueous environment. Oolitic carbonates are shallow water 
deposits, as are most stromatolites in the geological record. 
Common, low-amplitude ripple marks in grey Mabou 
siliciclastics attest to shallow water conditions.

Stromatolites such as those seen in the grey facies of 
the Mabou Group are not diagnostic of specific environ
ments. They are, however, quite different from stromato
lites in the underlying Windsor Group. The latter, particu
larly where associated with marine evaporites, are commonly 
thrombolitic in internal structure, lacking the fine lamina
tion so prevalent in Mabou Group stromatolites (P.S. Giles, 
personal communication, 1995). Some Windsor stromato
lites are also laminated like Mabou forms, thus rendering 
this distinction of uncertain importance to environmental 
interpretation.

Stromatolite growth requires photic conditions and a 
supply of small carbonate grains to generate successive laminae 
due to organic binding. The nature of the trapped grains 
cannot be determined due to their fine grain size, although 
they occur with larger identifiable grains. The fine grained 
accreted material might represent detrital material or inor
ganically precipitated calcium carbonate. Modern stroma
tolites occur in aquatic environments ranging from fresh
water to hypersaline (Hofmann, 1973). Their morphology 
is controlled by biologic and sedimentologic factors which 
are not environmentally specific. Only the associated sedi
mentary rocks and sedimentary structures can provide clues 
to the depositional setting.

Evidence for subaerial exposure includes desiccation cracks, 
rooted horizons indicated by rhizomal concretions (rare) and
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Cape Dauphin \Afoodbine Road Amax BB74-4
(Sydney Basin) (Sydney Basin) (Loch Lomond Basin)

Fig. 17. Stratigraphic sections measured and drill core logged of the lower Mabou Group, Cape Breton Island. For locations refer to 
Figure 1.

vertisol horizons, and intraclastic carbonate beds, closely 
associated with stromatolites in the lower Mabou Group. 
The flat-pebble beds, where composed of laminated carbon
ate intraclasts, are indicative of short-lived episodes of ex
posure, desiccation, and flaking or spalling of stromatolitic 
fragments. Inundation of these surfaces resulted in incor
poration of the flaky debris into the overlying bed. The presence 
of thin intervals showing evidence for subaerial exposure, 
interbedded with planar-laminated subaqueous grey shales 
and siltstones, argues for periodic changes in water depth.

Evidence for elevated salinities in the depositional en
vironment includes the presence of thin intercalated gyp
sum beds, several tens of metres above the basal gypsum 
(Ragged Point and Woodbine Road sections, Fig. 17). Casts 
of halite in hopper-shaped crystals, noted at Broad Cove 
Chapel and Southwest Mabou #1 sections in grey, fine grained 
sandstone and grey siltstone respectively, indicate high evapo
ration rates and elevated salinities. Copeland (19S7) noted 
brackish-water ostracods in the lower part of the Mabou Group, 
including the species Paraparchites and Beyrichiopsis. Copeland 
also reported the non-marine arthropods Tealliocaris, Lynceites 
and Dithyrocaris in the lower Mabou Group. These fossils, 
in beds with intercalated evaporites, show that fluctuations 
from hypersaline to brackish-marine to non-marine condi

tions were a feature of the lower Mabou depositional re
gime. Serpulids reported here for the first time in the lower 
Mabou Group grey facies are salinity tolerant, ranging from 
marine to brackish-water environments (Tasch, 1980; Weedon, 
1990). They occur well above the base of the Mabou Group, 
near the top of the grey facies at the Ragged Point section 
(Fig. 1; Fig. 17) and very near the transition to Mabou red 
facies at the Broad Cove section (Fig. 1; Fig. 17). These 
problematic organisms attest to at least short-lived, near- 
marine conditions high in the grey facies.

The general paucity of body and a scarcity of trace fos
sils indicates that the depositional environment was gener
ally hostile to all but the most tolerant organisms. This may 
be attributed to euxinic conditions for much of the grey fa
cies, or to salinity stress. The latter might be caused by el
evated or depressed salinities, or by relatively rapid fluc
tuations in salinity. No marine fossils comparable to those 
found in the immediately underlying Windsor Group have 
been reported from the Mabou Group, in spite of a long his
tory of study. This suggests that truly marine conditions were 
never achieved during Mabou sedimentation.

Thin intercalations of fine grained red beds within the 
Mabou grey facies are attributed to intermittent migration 
of the shoreline, permitting incursion of continental red sedi-
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ments over the adjacent, formerly subaqueous environment. 
The occasional occurrence of small bivalves in these red 
sediments suggests that they were deposited in a setting subjected 
to at least periodic wetting. Thicker intercalations of red 
material are similar to beds seen in the overlying red facies 
of the Mabou Group and are interpreted as fine grained flu- 
viatile deposits. Copeland (1957) reported the conchostracan 
fauna of Leaia baentschiana and Leaia acutilirata of fresh
water origin from rocks of the upper Mabou Group (red fa
cies). Their presence supports an interpreted non-marine 
depositional setting.

In summary, the depositional history of the lower Mabou 
Group reflects a period of transition from the marine Windsor 
Group to the continental beds of the upper red facies of the 
Mabou Group. Most rocks of the grey facies were deposited 
in a shallow body of standing water subject to large fluctua
tions in salinity.

It seems evident that the grey facies of the Mabou Group 
was not deposited under conditions of normal marine salin
ity, or one might reasonably expect to find carbonates with 
facies and faunas comparable to those in the Windsor Group. 
Nor was it deposited under persistent hypersaline conditions 
such as one might postulate for a marine evaporite basin, 
for such conditions yielded thick and regionally extensive 
evaporite deposits in the preceding Windsor Group in the 
same regional depocentres. The basin in which the Mabou 
Group was initially deposited was marine and hypersaline, 
as indicated by an abundance of evaporites at the base of 
the succession. A gradual decrease in the abundance of evaporites 
up-section documents a significant decrease in overall sa
linity as the basin evolved to a lacustrine setting.

A lacustrine environment best accommodates the vari
ability in salinity observed in the lower Mabou Group, while 
allowing for rapid and variable concentrations of salts in 
solution. Short-lived re-establishment of marine connections 
could explain the brackish faunas and the occasional return 
to hypersaline conditions due to replenishment of ions de
pleted through precipitation. The success of marine organ
isms even with wide salinity tolerance in colonizing this 
environment during marine incursions of short duration would 
be limited. In the evolution of the marine-evaporite basin to 
a continental basin, some evaporitic components of the wa
ter could be derived from redissolved Windsor Group sedi
ments in marginal areas of an internally drained basin.

Climate, initially arid, began to ameliorate to one of 
seasonal aridity with episodes of more moderate conditions, 
as indicated by the appearance of vertisols in the lower Mabou 
Group. Vertisols are unknown in the Windsor Group. The 
appearance of calcretes in the red facies of the Mabou Group 
is also indicative of a wet-dry seasonal climate. In this cli
matic regime, any body of water lacking persistent marine 
connections would be subject to fluctuations in water level 
and salinity depending on the season and on the chemistry 
of terrestrial waters entering the basin.

The high degree of similarity of Mabou Group facies 
assemblages across Cape Breton Island indicates that depo
sitional factors were similar over large areas. This need not 
imply that the lacustrine environment was continuous over

the entire area. Observed shoreline facies (red facies) in contact 
with the underlying Windsor Group, suggest that the lacus
trine limits were locally controlled. Similarity of facies as
semblages in vertical succession in such widely separated 
areas as the Loch Lomond Basin and western Cape Breton 
Island indicates that processes in each area were controlled 
by common factors. These must include the number and duration 
of intermittent marine connections, water depths (shoreline 
fluctuations), and climate. The availability of terrigenous 
sediment to the lacustrine basins seems to have been com
parable, although much more data would be necessary to 
establish variations in thickness in a systematic manner. 
Subsidence rates, and therefore accommodation space, was 
greater in western Cape Breton Island than in the Loch Lomond 
Basin, although the general sequence of stratigraphic units 
is quite comparable in these areas.

S u m m a r y  a n d  c o n c l u s io n s

The lower Mabou Group was deposited in a basin un
dergoing a fundamental change from marine to evaporitic- 
marine and terrestrial to a terrestrial environment. Lacus
trine conditions replaced former marine evaporite condi
tions, coincident with climate change from arid to seasonal 
wet-dry conditions. The lacustrine environments of the lower 
Mabou Group eventually gave way to fluviatile environments 
of the upper Mabou Group. The transformation of the Mabou 
Group from lacustrine to fluviatile was transitional, as shown 
by intertonguing red beds in the grey facies that increase in 
thickness and abundance toward the top. In addition to fa
cies changes, fauna identified by Copeland (1957) attest to 
a change from brackish-water species intercalated with fresh
water species in the lower Mabou Group to dominantly fresh
water species in the upper Mabou Group.

Evidence for a lacustrine environment outweighs that 
for a marine setting. The lack of marine fossils suggests 
that true marine conditions were never reached during Mabou 
sedimentation. With an inferred flat-floored basin for the 
setting of the Mabou Group, the local position of the lake 
margins may have been highly variable with small-scale water- 
level fluctuations causing exposures of large areas (Platt and 
Wright, 1991). Low energy levels of the water are implied 
by the presence of low-amplitude ripple marks and rhyth
mically laminated shales. Large exposed areas would ex
plain the development of desiccation cracks and rooted zones 
in Mabou sediments. The presence of these subaerial fea
tures coupled with ripple marks, stromatolites, and ooids 
indicate fluctuating water-levels. Picard and High (1972) 
stated that characteristics diagnostic of lakes include a lack 
of marine forms, stressed communities, and a close associa
tion with fluvial units, and concluded by stating that no single 
criterion is sufficient to indicate ancient lacustrine depos
its.

The carbonate rocks, although not diagnostic of any en
vironment on their own, contribute to the understanding of 
the lower Mabou Group, in terms of overall environmental 
conditions, stressing the presence of a subaqueous environ
ment undergoing intermittent periods of subaerial exposure.
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