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Preliminary Report on the Revised Paleontology of the
Windsor Group and its Stratigraphic Implications
R. J. Ryan and P. S. Giles

Introduction
The Windsor Group is an economically important
unit in the Maritimes Basin. The lithostratigraphic
nomenclature of the group is complicated due to
the plethora of formation and member names
applied throughout the Maritimes Basin.
Consequently, the macrofaunal zonation of the
group is a significant aid in understanding the
stratigraphy of this unit.
The purpose of this continuing study is to review
and revise the paleontology, and to revise the
biostratigraphy of the Windsor Group. The work is
a combination of personal research, Department of
Natural Resources collections, and literature
compilation. This study was undertaken to
ascertain whether the revised biostratigraphy might
aid in the simplification of stratigraphic correlation
of these rocks throughout the Maritimes Basin. The
present report presents preliminary observations of
this undertaking.

Paleontology
Bell (1929) subdivided the Windsor Group into two
faunal zones: the Lower Windsor Zone and the
Upper Windsor Zone. These he divided into five
subzones (A through E) (Fig. 1). Differing from
modern biostratigraphic convention, Bell (1929)
relied heavily on guide fossils for the establishment
of his zones in the Windsor Group, but did not use
species names in his zonal nomenclature. For
instance, Bell utilized Composita dawsoni as a
guide fossil for the Lower Windsor Zone and
Martinia galataea as guide fossil for the Upper
Windsor Zone, but he referred to the zones as
Lower Windsor and Upper Windsor without
reference to the fossil species. In the past 40 years
there have been numerous revisions and changes to
the paleontological nomenclature and our

understanding of the stratigraphy of the Windsor
Group (Ryan, 1978; Giles, 1981, 2008; von Bitter
et al., 2006; Utting, 1980,1987; Moore and
Ferguson, 1986; Poty, 2002; Jansa et al., 1978;
Giles and Boehner, 1982).
The last comprehensive update and revision of the
invertebrate biostratigraphy and paleontology of
the Windsor Group was by Moore and Ryan
(1976). Bell (1929) and Moore and Ryan (1976)
failed to recognize the presence of fossiliferous
carbonates at the base of the Windsor Group and
therefore a re-examination of Bell’s “Macrofaunal
Zones” (biozones), that have previously remained
unchallenged, was overdue.
Another error made by Moore and Ryan (1976)
was the inclusion of the fauna from the
Musquodoboit Limestone Member into the E
Subzone. Boehner (1977) clearly demonstrated that
the Musquodoboit Limestone Member is a
stratigraphic equivalent of the Herbert River
Limestone Member of the C Subzone.
The recognition of a biohermal facies (Gays River
Formation) of the basal Windsor Group carbonate
by Boehner (1977), Ryan (1978) and Giles et al.
(1979) introduced a new suite of fossils that had
not been considered by Bell (1929) when he
established his biozones. Ryan (1978) recognized
that the Gays River Formation of the Windsor
Group A subzone has a faunal assemblage that is
very distinct from the rest of the Windsor Group
(Tables 1-5). The Gays River Formation is bivalve
dominated rather than brachiopod dominated as is
the case with the rest of the Windsor Group
carbonates. A notable exception to this is the
brachiopod-rich Gays River Formation bioherms in
New Brunswick (McCutcheon, 1981). The absence
of crinoids, and the near absence of plicate and
costate brachiopods, contrasts the Gays River
Formation with the rest of the Windsor Group
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Palynomorphs (Utting, 1987) exhibit three distinct
range zones (Fig. 1). The Lyocospora pussila –
Densosporites collumbaris concurrent range zone
corresponds to the A Subzone, the Knoxisporites
stephanephorus zone occurs in the B Subzone and
the Schofipollenites acadiensis – Knoxisporites
triradiatus concurrent range zone corresponds with
the Upper Windsor Zone (Bell, 1929; Fig. 1).
Plint and von Bitter (1986) and von Bitter et al.
(2006) divided the Windsor Group into informal
zones based on the distribution of conodonts (Fig.
1). The Diplognathodus zone is equivalent to the A
Subzone, the Clydagnathus windsorensis and
Taphrognathus transatlanticus zones correspond to
the B Subzone and the Gnathodus zone in the
Upper Windsor Zone (Bell, 1929; Fig. 1).

Figure 1. Summary of the paleontology and generalized
stratigraphy of the Windsor Group. Faunal list units are
limestone members after Moore and Ryan (1976). Ken =
Kennetcook, WP = Wallace Point, MR = Meander River,
Av = Avon, BS = Brooklyn Station, HR = Herbert River,
We = Wentworth, MC = Miller Creek, Vin = Vinland
evaporites, MG = Meaghers Grant clastics, GR = Gays
River and Mac = Macumber.

carbonates in which these fossils are ubiquitous.
There are six fossils that only occur in the A
subzone: Paleohalimeda sp., Cyclopora sp.,
Diploporaria sp., Stenoporella sp., Turbonitella sp.
and Schizodus cheverensis. The A Subzone also
has the first appearance of 28 (macrofauna + algae)
taxa, which is to be expected as it is the base of the
Windsor Group (Fig. 1 ).
The appearance of 71 new taxa (macrofauna +
algae) at the B Subzone boundary is significant and
represents a major influx of new taxa (Fig. 1;
Tables 1-5). In addition, 61 taxa are restricted to
the B Subzone and do not occur elsewhere in the
Windsor Group (Tables 1-5). The onset of the C,
D, and E subzones brings in 80 new taxa
(macrofauna + algae), many of which are rugose
corals, to replace the 61 taxa restricted to the B
Subzone (Fig. 1; Tables 1-5).

Mamet (1970), as revised by Giles (2008),
established foraminiferal assemblage zones for the
Windsor Group. The A Subzone was tentatively
assigned to Zone 14-15, the B Subzone was
assigned to Zone 15, the C Subzone was assigned
to the 16i (inferior) Zone, the D and most of the E
Subzones are within the 16s (superior) Zone and
the uppermost E Subzone was assigned to the 17
Zone.
Wood (1942) was the first to describe calcareous
algae from the Windsor Group strata in Cape
Breton. Ryan (1978) described two calcareous
algae from the Gays River Formation in Nova
Scotia. Jansa et al. (1978) described calcareous
algae and foraminifera from the Windsor Group
grab samples in the St. Anthony Basin north of
Newfoundland. In total, 34 taxa of calcareous algae
have been described from the Windsor Group
strata. The A Subzone contains two taxa with
Paleohalimeda sp. being restricted to the A
Subzone. The B Subzone has 22 taxa present, 21 of
which are restricted to that subzone. The upper
Windsor zone has 13 restricted taxa of calcareous
algae (Table 5).
Preliminary evaluation of the revised faunal range
charts (Table 1-5) and the new understanding of the
biotic distribution, suggests that the Windsor Group
should be divided into three biozones (macrofaunal
zones). These informal zones are referred to herein
as the Lower Macrofaunal Zone (A subzone), the
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Table 2. Taxonomic range chart of Brachiopoda in the
Windsor Group.
Table 1. Taxonomic range chart of the Cnidaria and
Ectoprocta of the Windsor Group.

Middle Macrofaunal Zone (B subzone) and the
Upper Macrofaunal Zone (subzones C, D, and E)
(Fig. 1). Formal introduction of these zones with
appropriate faunal prefixes will be proposed in a
refereed journal article. Bell’s (1929) faunal
justifications for the C, D and E subzones are still
valid, as can be seen in Tables 1-5. Photographs
and revisions to the paleontological nomenclature
will be included in a Nova Scotia Department of
Natural Resources open file report that will be
available from the department website, and this
open file will be referred to in the formal
introduction of the zones (refereed journal).

Windsor Group Stratigraphy
The Windsor Group lithostratigraphy is
complicated due to the plethora of formation and

member names applied throughout the Maritimes
Basin (Fig. 2). Most individual sub-basins or basins
have unique stratigraphic nomenclature, making
understanding of correlations difficult. In many
cases workers revert back to the biostratigraphic
subzones as a method to simplify the terminology
and facilitate discussion of the commonalities of
the strata. The establishment of formation names
for individual sub-basins is often justified because
of the lithological variations of correlative units.
An example is the clear difference between the
thick biohermal nature of the Gays River
Formation compared with the thinner, sparsely
fossiliferous, laminated characteristics of the
correlative Macumber Formation (Fig. 2).
Informal names such as the basal anhydrite, the
basal salt, the main halite, and basal carbonate are
also in common use, which only adds to the
confusion. As an example, the A subzone anhydrite
and/or mixed clastic and anhydrite may refer to the
White Quarry Formation in the Windsor Basin, the
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Table 5. Taxonomic range chart of Calcareous Algae in
the Windsor Group.

Table 3. Taxonomic range chart of Gastropoda,
Cephalopoda, Annelida and Trilobitomorpha in the
Windsor Group.

Table 4. Taxonomic range chart of Bivalvia in the
Windsor Group.

Carrols Corner Formation in the Shubenacadie
Basin, the Bridgeville Formation in the Antigonish
Basin, the Sydney River Formation in the Sydney
Basin, and the Upperton Formation in the Moncton
Subbasin. Similarly, the B subzone interval is
referred to as two formations (Miller Creek and
Wentworth formations) in the Windsor Basin, the
MacDonald Road Formation in the Shubenacadie
Basin, the Elderbank Formation in the
Musquodoboit Basin, the Lime Kiln Brook
Formation in the Cumberland Basin, and the
Meadows Road Formation in the Sydney Basin
(Fig. 2).
Giles (1981), in an effort to simplify the
terminology and better understand the role of
transgressions, subdivided the Windsor Group by
major transgressive-regressive cycles 1 to 5, which
more or less correspond to Bell’s faunal subzones
but include non-fossiliferous clastic units of the
Mabou Group in Major Cycle 5 and Major Cycle 4
includes the D subzone and the lower part of the E
subzone (Fig. 2). Although useful for
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Figure 2. Correlation of Windsor Group formations and members throughout Nova Scotia; modified after Boehner and
Giles (1993).

understanding the depositional environments and
transgression events the concept of Major Cycles
adds little to the simplification of the formal
stratigraphic nomenclature.
Giles (2008) informally divided the Windsor Group
lithostratigraphy into the Lower Windsor (Bell’s A
subzone), Middle Windsor (Bell’s B subzone) and
the Upper Windsor (Bell’s faunal subzones C, D
and E; Fig. 1). Giles’s (2008) informal subdivision
based on lithostratigraphy is essentially equivalent
to the three biostratigraphic macrofaunal zones
proposed here. The three biozones, when formally
introduced, will simplify the complicated
stratigraphic nomenclature applied to the Windsor
Group in Nova Scotia and throughout the
Maritimes Basin.
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