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Introduction
The Hudson Bay Lowlands are the third
largest wetland complex on earth and the
coastal ecosystems of south-western Hud-
son Bay and James Bay are a global hotspot
for breeding and staging waterbirds, water-
fowl, shorebirds and other migratory birds
(Manning 1952, Ross et al. 2003, Abraham
and Keddy 2005, Abraham and McKinnon
2011). For shorebirds, the Lowlands is
known or believed to harbour significant
proportions of the breeding populations of
Hudsonian Godwit (Limosa haemastica) and
Whimbrel (Numenius phaeopus hudsonicus)
(Manning 1952, Morrison 1987, Skeel and
Mallory 1996, Peck and James 1983, Peck
2007, Peck and Sutherland 2007, Prevett
1987, Walkeret al. 2011). Several Arctic and
sub-Arctic breeding shorebird species stage
along the coast to add fat reserves and under-
take partial moults (e.g., White-rump ed
Sand piper (Calidris fuscicollis), Semipalm -
ated Sandpiper (C. pusilla)) or complete
moults (e.g., Dunlin (C. alpina)) in prepara -
tion for their migrations (Harrington et al.
1991, Parmelee 1992, War nock and Gill
1996, Hicklin and Gratto-Trevor 2010, Abr -
a ham and McKinnon 2011).

Early research on shorebirds throughout
the Americas in the 1970s led to the estab-
lishment of the Western Hemisphere Shore-
bird Reserve Network (WHSRN) program
in 1985 (Morrison 1983, 1984, Myers et al.
1987a, b). A site must meet two criteria to
be considered for WHSRN designation:
demonstrated importance to shorebirds and
expressed landowner agreement. Three cat-
egories of WHSRN sites are recognised based
on peak counts or use by a percentage of a
population of a species: Sites of Hemispheric 

Mixed flock of Dunlin and Semipalmated,
White-rumped, and Pectoral sandpipers
flying to presumed roost at Chickney 
Channel, July 2012. Photo: Christian Friis
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Importance hosting at least 500,000
shore birds annually, or at least 30% of
the biogeographic population for a
species; Sites of International Importance
hosting at least 100,000 shorebirds annu-
ally, or at least 10% of the biogeograph-
ic population for a species; and Sites of
Regional Importance hosting at least
20,000 shorebirds annually, or at least
1% of the biogeographic population for
a species (WHSRN 2009). Landowners
must agree in writing to the following
three conditions: to make shorebird con-
servation a priority at the site; to protect
and manage the site for shorebirds; and
to update WHSRN annually about the
site’s status (WHSRN 2009).

During the 1990s, the Canadian
Wild  life Service (CWS) compiled an
inventory of potential WHSRN sites
along the coasts of both Hudson Bay
and James Bay (Morrison et al. 1991,
1995, Ross et al. 2003). Despite meeting
criteria demonstrating the importance
to shorebirds, efforts to date have failed
to secure a WHSRN designation for any
of the James Bay sites, leading to a sig-
nificant and recognized gap in the
WHSRN program. 

The western James Bay shorebird
project (hereafter: the project) began
when the Royal Ontario Museum
(ROM) and the Ontario Ministry of
Natural Resources (OMNR) partnered
to survey birds at sites along the James
Bay coast in 2009. Since then, CWS,
Bird Studies Canada (BSC), Nature
Canada and the Moose Cree First Nation
have joined this partnership in various

capacities to continue work on surveys of
staging shorebirds. This work initially
included bird surveys at sites known to
support staging shorebirds, with an
emphasis on Red Knot (C. canutus rufa)
to enable identification of critical habi-
tat, as well as species at risk surveys for
Yellow Rail (Coturnicops noveboracensis)
and Short-eared Owl (Asio flammeus).
Additional work to collect natural her-
itage information by staff at the Natural
Heritage Information Centre of the
OMNR has been conducted in concert
with more recent surveys. Currently, the
project involves annual surveys of shore-
birds staging at various sites along the
south-western coast of James Bay.

Goals of the project are: to increase
our ability to estimate population trends
of shorebird species staging along the
south-western James Bay coast; to under-
stand movement patterns of these birds
and their causes (local and flyway); and
to obtain information to update the iden-
tification of important shorebird stag-
ing habitats as potential WHSRN sites
based on recent research and traditional
ecological knowledge. The intention  of
these goals is to update information on
Important Bird Areas and ultimately lead
to the protection of habitat for the Red
Knot, which was listed as Endangered in
Ontario in 2008 under the provincial
Endangered Species Act, 2007, and the
nomination of WHSRN site(s) for south-
western James Bay. The objectives to
meet these goals are to estimate vari-
ability of migration phenology and
length of stay of staging shorebirds; to



Volume 31  Number 1 13

estimate annual variation in abundance
of staging shorebirds; to assess habitat
and food resource availability for staging
shorebirds; and to determine the mini-
mum proportion of the global Red Knot,
subspecies rufa, population that uses the
south-western James Bay coast.

Three field camps operated in 2012;
Little Piskwamish Point, Longridge
Point, and Chickney Channel between
15 July and 13 September (see Figure 1).
From these field camps, dedicated vol-
unteers and staff counted shorebirds on
the south-western coast of James Bay
during their southbound migration. The
timing of these counts was driven by
the tide cycle, in that birds are more eas-
ily counted when they concentrate

because of the flooding (incoming) and
ebbing (outgoing) tides. At low tide,
birds distribute broadly, making it dif-
ficult to cover ground effectively and
attain an accurate count. At Chickney
Channel, birds were pushed inland dur-
ing the flooding tide until they flew to
a presumed roost site to the south, which
was too far away to monitor efficiently.
Roost sites (Figure 2) were more easily
approached at other field camps. Most
species — except those that tend to feed
in the wet meadow or more vegetated
zones (e.g., Pectoral Sandpiper (C. mela -
notos), Least Sandpiper (C. minutilla)
and yellowlegs sp. (Tringa sp.)) — would
cease feeding and rest until the tide
began to recede.

Figure 1. Field camp sites of the western James Bay Shorebird Project, 2012.



14 Ontario Birds April 2013

Figure 2. Roosting and feeding shorebirds at Chickney
Channel, July 2012. Photo: Christian Friis
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During field surveys in July and
August 2012 at Chickney Channel, sur-
veyors noted species were more abun-
dant during particular periods during
flights to roost on flooding high tides.
Species most common during these
flights included Dunlin, and White-
rumped and Semipalmated sandpipers
(Figure 3). Here we describe the timing
and composition of these flights relative
to high tide at Chickney Channel for
short periods in August 2012.

Study Area
Chickney Channel camp (52.462063°N,
81.628790°W) was the most northerly
of the project's three field camps in 2012.
It was located north of Chickney Chan-
nel (Albany River) roughly 30 km north
of Fort Albany, 45 km directly south of
Akimiski Island and about 150 km north-
northwest of Moosonee (Figure 4). Ext -
ensive mudflats in the region, fuelled
with nutrients from the Albany River,
its tributaries and the innumerable smaller creeks, provided excellent conditions for
staging shorebirds and waterfowl (Abraham and Miyasaki 1994, Morrison et al.1995,
BSC and Nature Canada 2012). The extremely shallow gradient shoreline in the area
was vegetated by dense tall willow (e.g., Salix bebbiana, S. planifolia) thickets, which
gave way to vast supratidal graminoid meadow-marshes (e.g. Carex paleacea, Cala-
magrostis inexpansa, Juncus balticus) interspersed with low willow thickets, which grad-
ed finally to brackish and saline tidal marshes (e.g., Puccinellia spp., Hippuris tetra-
phylla, Plantago maritima, Salicornia sp.) dissected by myriad small ponds, drainage 
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Figure 3. Mixed flock of Dunlin and Semipalmated,
White-rumped, and Pectoral sandpipers flying to
presumed roost at Chickney Channel, July 2012.
Photo: Christian Friis
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channels, tidal inlets and exposed mudflats. The spruce forest (e.g., Picea glauca, 
P. mariana) began five to six kilometres inland from the high tide line. Previous aer-
ial surveys of this region have shown large concentrations of shorebirds (e.g., Hud-
sonian Godwits) during autumn migration (Morrison et al. 1995).

Methods
At Chickney Channel, standardized daily shorebird surveys (Figure 5) were conducted
between 15 July and 15 Aug ust 2012 near high tide at two count locations along 



the coast: Cabin Creek and Four Cabin
Creek (Figure 4). The timing of shore-
bird movements was recorded on two
days in August (14 and 15). Counts of
individuals of each species were esti-
mated for each of these intervals by two-
person teams in 15-minute intervals
from the beginning to the end of the
roost flight. Each team consisted of an
individual who estimated total num-
bers while the other estimated the pro-
portion of each species in the flock. For
an example of the flights, please see the
following videos at http://www.youtube.
com/watch?v=Vj4iyirvx7k and http://
www.youtube.com/watch?v=KTP2ot
Ar-YI. 

Results
Counts from August coincided with
morning and afternoon high tides.
Flights during these periods typically
corresponded with lower numbers than
those observed during counts that coin-
cided with evening high tides that like-
ly comprised some degree of mass move-
ment toward night roosts. On 14 Aug -
ust, Dunlin numbers dominated early
in the flights, particularly within the
first 30 minutes of observation (Figure
6). This is less apparent on 15 August,
where Dunlin numbers are most abun-
dant during the first 15-minute period.
On both days as the flooding tide began,
numbers of White-rumped Sandpipers 
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Figure 4. Chickney Channel site, showing field camp and count locations Cabin Creek and Four Cabin Creek. 



started to build between the 15-30 min -
ute mark of observation, with a corre-
sponding reduction in Dunlin numbers.
White-rumped Sandpiper numbers in
the flight appeared to peak immediate-
ly adjacent to high tide (Figure 6). Semi-
palmated Sandpiper numbers built with
White-rumped Sandpiper numbers peak-
ing about 15 minutes following high
tide, at which point birds began to mix
in the flooded high tide zone making it
difficult to get an accurate count.  

Discussion
The relationship between movement to
roost and the incoming tide possibly
relates to each species preferred feeding
habitat at specific sites. Previous research
has shown that species selectively use
particular habitat (i.e., are spaced apart)
within foraging sites, based primarily on
water depth, and prey size and density

(Baker and Baker 1973, Myers 1984,
Sen ner et al. 1989, Davis and Smith
2001, Eldridge et al. 2009). The three
species that we focussed on at Chickney
Channel (Dunlin, and White-rumped
and Semipalmated sandpipers) appeared
to follow these choices and were segre-
gated by their feeding habits, the advanc-
ing tide and general body size. Dunlin
tend to feed farther out on the mudflats
during low tide, particularly in shallow
water (0-5cm deep; Brennan et al. 1985),
thus being affected earlier, or among the
first species affected, by the flooding
tide. White-rumped Sandpipers tend to
be closer to the vegetated area of the
intertidal zone, and thus appear to move
once water reaches this area (pers. obs.). 
Semipalmated Sandpipers appear to be
the least (and last) affected by the flood-
ing tides, preferring to forage along the
edges of marshes and other water bodies
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Figure 5. Counting Semipalmated and White-rumped sandpipers at Chickney Channel, July 2012. 
Photo: Christian Friis



(Lewis 1983, Morrison 1984, Young
1989) and tends to feed continuously du -
ring high tide (pers. obs.).

Our results showed that Semi-
palmated Sandpipers were least affect-
ed by the flooding tide, and may only
move to roost when water levels are at
their highest level, effectively removing
foraging habitat, or in the evening when
feeding opportunities are more limited.
Indeed, Semipalmated Sandpipers are
known to be the least specific in their
feeding habits (Hicklin and Gratto-Trev -
or 2010), and at Chickney Channel,
they were observed foraging in the grassy
intertidal zone, moving only when water
covered the area, and later in the day.
Dunlin, on the other hand, have been
shown to roost during high tide, while
Western Sandpiper (C. mauri), like Semi-
palmated Sandpiper, tend to forage 

continuously (Senner et al. 1989). This
corroborates our observations from
Chick ney Channel of Semipalmated
Sandpipers feeding continuously at high
tide, while roost flights of Dunlin occ -
urred before high tide.

These differences in foraging behav-
iour are certainly related to specific dif-
ferences in diet (Hamer et al. 2006). Un -
for  tunately, invertebrate samples taken
at Chickney Channel have not been
analysed, and specific diets for each
species at Chickney Channel are un -
known. Anecdotally, molluscs and di p -
terans were most abundant in the inter-
tidal zone, along with oligochaetes to a
lesser extent. It is difficult to determine
whether each species was selectively for-
aging for one invertebrate group, but it
is likely, due to the constraint of their 
bill size and length. For example, Senner
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Figure 6. Numbers of each species at 15-minute intervals during high-tide flight to roost at Chickney Channel,
14-15 August 2012. 



et al. (1989) found that Dunlin foraged
more often on the mollusc Macoma
balthica, while Western Sandpipers, like
Semipalmated Sandpipers, had a more
diverse diet. Similarly, Morrison (1984)
noted the varying diet of Semipalmated
Sandpipers at sites along the James Bay
coast, as well as an apparent segregation
of birds based on habitat and food
resources. Once access to the preferred
food source is flooded, the birds move to
roost or to less flooded areas.

Our observations show differences in
timing of flights, species composition
and overall abundance estimates. In order
to understand better the use of James
Bay by staging shorebirds, future surveys
at a variety of sites could collect similar
data over a longer period and at different
times during the season to better cap-
ture changes in abundance and flight
times. Information about the inverte-
brate composition of various tidal zones
would also be valuable to help deter-
mine how diet and foraging site selection
may influence flight timing. A broad
understanding of the habitat use of all
shorebirds along the James Bay coast
would be beneficial for conservation and
management of this signifi cant area. 
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