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Abstract: Co-ordinated counts of waders across New Zealand have been undertaken in November and June since 1983;
the consistent timing of counts aimed to reduce variation from the effect of seasonal changes in bird numbers. The
Australian Shorebird census and the wider Asian Waterbird Census, however, are conducted in January, making direct
comparison with the New Zealand counts potentially problematic, especially if an attempt is to be made to assess total
flyway populations. Since 1998 waders on Farewell Spit (40°30.5°S, 172°45E to 40°33.5'N 173°02°E) have been counted
in February as well as in November and June. Counts of bar-tailed godwit and ruddy turnstone were on average 20%
and 35% higher in February compared to November, respectively. Also, counts of the endemic migratory South Island
pied oystercatcher were 15% higher in February compared to June. The improvement of data for overall population
assessments is not only important for establishing trends of species but is also important for applying the 1% population
criterion for wader site assessments.
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INTRODUCTION

Nationwide co-ordinated counts of waders in New
Zealand started in 1983 in response to increasing
impacts of human activities on wader habitats and
a lack of information about wader populations
(Sagar et al. 1999). These counts, initiated by the
Ornithological Society of New Zealand (OSNZ),
now Birds New Zealand, aimed to determine, 1) the
numbers and distribution of waders occurring at
coastal sites throughout New Zealand, 2) seasonal
changes in the distribution of numbers of waders,
and 3) annual changes in the numbers of waders
(Sagar et al. 1999).

Two counts have been undertaken annually: a
count in November/early December (previously
called a ‘summer’ count but more correctly this
is a ‘spring’ count) and a ‘winter’ count in June/
early July (Sagar et al. 1999; Southey 2009; Riegen
& Sagar 2020). November ‘was accepted as being a
period when wader numbers appeared to be stable
in most localities” (Sagar 1983), this being in line
with the timing of counts of the Manukau Harbour
and Firth of Thames (Veitch 1978), although it
was recognised that total numbers were greater in
January and February than November (Sagar et al.
1999). Subsequently Veitch (1999), having reviewed
monthly count data for the Firth of Thames over six
years, recommended that future counts should be
“as close as possible to the identified median dates
of previous counts: 25 June and 19 November’.
Whilst this was based on an extensive time series
of counts for the Firth of Thames, the question as
to whether this was generally applicable across the
country was not addressed.

The austral ’spring’ count in New Zealand
(November/early December) is earlier than the
counts undertaken as part of the Asian Waterbird
Census (AWC) (including the Australian Shorebird
census). AWC was initiated in 1987 and includes
waders (Perennou et al. 1994). The AWC follows
the timing established in 1967 by the International
Waterfowl Research Bureau (IWRB) for surveys
initially targeted at Anatidae and coots (Fulica atra)
in the northern hemisphere — that census being
undertaken when birds in the Western Palearctic
have finished their migration and populations are
thought to be largely static (Atkinson-Wiles 1986).
The January AWC count coincides with the objective
to count trans-Equatorial migratory waders in
Australia and New Zealand during the middle of
their non-breeding season (between December and
February) when wader populations are thought to
be largely stable (Watkins 1993; Bamford et al. 2008;
Wilson et al. 2011). New Zealand wader counts
from November and June have been integrated in
the AWC since 1991 (Perennou & Mundkur 1992).
However, the disparity in timing of the November
counts versus January for the AWC raises questions

as to how well New Zealand count data may
contribute to overall assessments of East Asian-
Australasian Flyway (EAAF) populations.

The fact that the New Zealand wader census
includes endemic species, some of which are
migratory, as well as Arctic-breeding trans-
Equatorial migrants adds to the complexity in
determining their timing. An additional count in
February has been undertaken at Farewell Spit
(40°30.5°S, 172°45°E to 40°33.5°S, 173°02"E), Tasman
District, South Island since 1999. Farewell Spit
is an important site for both endemic and trans-
Equatorial migrant waders, holding some 6.5% of
the national wader population in June, 13.2% in
November and 10.2% in February (Schuckard &
Melville 2013). This paper compares three counts
(June, November, and February) undertaken over
21 years at Farewell Spit and considers potential
implications for the timing of future counts.

STUDY AREA AND METHODS

Farewell Spit is a ~30km long sand spit extending
eastwards from the northern tip of the South Island
of New Zealand (40°31'S, 172°45°'E to 40°35'S,
173°04'E) (Petyt 1999). The north beach is narrow
and deeply shelving, but the southern area has tidal
flats extending in places up to c¢. 7 km which are
the main foraging area for shorebirds (Battley 1996;
Battley et al. 2005). Counts are made on high spring
tides when waders are pushed from the tidal flats
onto roosts in dune slacks and along the northern
ocean beach at several well-defined roost areas
along the length of the spit (Fig. 1). Farewell Spit
is counted over one or two days, dependent upon
the number of counters available. Counting usually
starts one hour before high tide and is finished
within two hours after high tide.

This study compares counts made in November
(1998-2018) and February (1999-2019) of three
trans-Equatorial ~migrants: bar-tailed godwit
(Limosa lapponica), red knot (Calidris canutus), and
ruddy turnstone (Arenaria interpres). To investigate
whether there are consistent differences in seasonal
bird counts over the time span of the survey, we
used ratios rather than absolute differences in
numbers to allow for annual variation in the overall
magnitude of the counts. The ratio (R) of the
November count to the following February count
for each year was calculated.

We also consider one endemic migrant: South
Island pied oystercatcher (Haematopus finschi). In
contrast to the trans-Equatorial migratory species,
most South Island pied oystercatchers are on the
breeding grounds during November and for this
species February counts (highest numbers passing
through on migration) were compared with the
June counts (non-breeding populations including
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Figure 1. Farewell Spit (40°30.5°S, 172°45°E to 40°33.5°S, 173°02°E) showing the five sections (separated by dark lines)
counted during the National Wader Count Scheme. Shaded areas represent the intertidal area of about 10,000 ha.

juveniles of the same year). Between 1998 and 2019,
the ratio (R,) of the February and June counts of the
same year was calculated.

RESULTS

Bar-tailed godwit

The mean number (and standard deviation) of
bar-tailed godwits was 9,652 + 2,776 in November
and 12,259 +2,525 in February (Fig. 2). The February
counts are generally higher than those of the
preceding November count (mean of R, = 0.80
(SE 0.05), P < 0.05) (Table 1; Fig. 3 & 4).

Red knot

The mean number (and standard deviation) of red
knots was 7,755 + 2,563 in November and 8,293 +
1,945 in February (Fig. 2). There is no evidence that
the February counts are generally greater or lesser
than those of the preceding November count (mean
of R, = 0.97 (SE 0.08), P > 0.05) (Table 1; Fig. 3 & 4).

Ruddy turnstone

The mean number (and standard deviation) of
ruddy turnstones was 388 + 223 in November and
630 + 226 in February (Fig. 2). The February counts
are generally higher than those of the preceding
November count (mean of R, = 0.65 (SE 0.08),
P <0.05) (Table 1; Fig. 3 & 4).

South Island pied oystercatcher

The mean number (and standard deviation) of
South Island pied oystercatchers was 7,331 + 1,716
in February and 6,577 + 1,896 in June (Fig. 2). The
February counts are generally higher than those
in the subsequent June count (mean of R, = 1.15
(SE 0.06), P < 0.05) (Table 1; Fig. 3 & 4).

DISCUSSION

The Farewell Spit count data demonstrate that
numbers of both bar-tailed godwit and ruddy
turnstone are generally lower in November than in
February (20% and 35% respectively). This could
result from local movements within New Zealand,
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Figure 2. Bar-tailed godwit, red knot, ruddy turnstone numbers in November and February from 1998/99 to 2018/19
and South Island pied oystercatcher numbers in February and June from 1998/99 to 2018/19 at Farewell Spit.

Table 1. Farewell Spit summary statistics for count ratios of different species (SE — mean ratio associated standard
error, lower and upper limits of a 95% confidence interval of the mean).

Species Ratio Mean SE Lower Upper
Bar-tailed godwit Nov/Feb 0.80 0.05 0.71 0.90
Red knot Nov/Feb 0.97 0.08 0.81 1.14
Ruddy turnstone Nov/Feb 0.65 0.08 0.49 0.81
South Island pied oystercatcher Feb/Jun 1.15 0.06 1.02 1.27

new arrivals from overseas, or a combination of the
two.

New Zealand is at the end of the world’s longest
migration routes for a number of waders: bar-
tailed godwits of the subspecies baueri undertake
non-stop trans-oceanic flights of 8,000-12,000 km
(Gill et al. 2009; Battley et al. 2012), red knots of
the subspecies rogersi that occur in New Zealand
undertake single flights of >6,000 km (Tomkovich
et al. 2011), while ruddy turnstones may undertake
single stage flights of 7,500 km (Minton et al. 2011).
Whilst there is a growing body of information on
migration routes, there is still relatively little detail,
especially regarding the timing of migration, and
stopovers en route to final non-breeding grounds,
and movements within New Zealand before they

settle at a final destination for the Austral summer.

Alcorn et al. (1994) reviewed Australian count
dataand reported: ‘substantial numbers of bar-tailed
godwits departed from east coast sites November—
December, with smaller departures evident from
south-eastern coastal mudflats in the same period,
and from Gulf of St Vincent sites over a broader
period from October-January. Departures at this
time are most readily explained by movements of
a proportion of the eastern Australian population
to New Zealand in the November-December
period’. This is further supported by records of
individually marked birds moving from the east
coast of Australia to New Zealand (Minton et al.
2006; Battley et al. 2011; Birds New Zealand unpubl.
data).
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Figure 3. Time series plots of R, for bar-tailed godwit, red knot, ruddy turnstone, and of R, for South Island pied
oystercatcher censused at Farewell Spit. Dashed line represents a ratio of 1, indicating no statistically significant difference
between monthly counts.
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Figure 4. Mean and associated 95% confidence interval for the ratio of the census data for different species counted
at Farewell Spit.
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Based on count data, Alcorn et al. (1994)
suggested that ruddy turnstones continued moving
southwards down the east coast of Australia from
the time of arrival until February, and further noted:
‘the drop in numbers on south-east coastal mudflats
December-January indicates further southward
movement, perhaps to sites in the north-east coast of
Tasmania, or to New Zealand...”. Such observation
is supported by the data from Farewell Spit with
a significant higher number of birds recorded in
February compared to November.

There is thus evidence from eastern Australia to
support the hypothesis that both bar-tailed godwit
and ruddy turnstone migration to New Zealand
continues after November. If birds are still arriving
in New Zealand after the November count this
needs to be considered when attempts are being
made to determine flyway populations as there is
a risk that populations will be under-represented.
For example, birds that move to New Zealand from
Australia after the November count will be missed
in New Zealand but will have departed Australia
prior to their January count. Based on our Farewell
Spit data this appears to be possible with respect to
both bar-tailed godwit and ruddy turnstone.

Population monitoring of waders within the
EAAF is beset by logistical difficulties, particularly
a limited number of counters, and often large
geographical areas to cover. The Action Plan for
Conservation of Migratory Shorebirds in the East
Asian-Australasian  Flyway: 2001-2005 (Shorebird
Working Group 2011) included Action 11: Support
implementation of statistically robust methodologies
to monitor shorebird populations in priority countries
(Australia, New Zealand, and Japan). Subsequently,
a review of the Australian count data has found
them to be “of sufficiently high quality and spatial
coverage to permit robust analysis of shorebird
population trends across much of Australia’
(Clemens et al. 2012), and the New Zealand data
were similarly found to be sufficiently robust to
be incorporated into an assessment of population
trends (Studds et al. 2016).

The criteria for the identification of a ‘wetland
of international importance’ under the Ramsar
Wetland Convention, to which New Zealand is
a Party, includes: Criterion 6. A wetland should be
considered internationally important if it regularly
supports 1% of the individuals in a population of one
species or subspecies of waterbird. The East Asian-
Australasian Flyway Partnership Site Network
includes an additional criterion for a staging site:
A staging site should be considered internationally
important if it reqularly supports 0.25% of individuals
in a population of one species or subspecies of waterbirds
on migration.

For these criteria there is a need for the
development of flyway population estimates.

All population estimates to date (e.g. Bamford
et al. 2008; Conklin et al. 2014; Hansen et al. 2016;
Wetlands International 2020) have had to draw data
from a wide range of sources, often from a time
period covering most of the non-breeding season
(e.g. November—March, Hansen et al. 2016), thereby
potentially risking double- or mis-counting. BirdLife
Australia’s National Shorebird Monitoring Program
aims for counts in mid-January but recognises that
this will not always be achievable and so will accept
any counts in the period 1 December to 28 February
(BirdLife Australia undated).

The most recent population estimates for
waders in the EAAF were compiled by Wetlands
International in 2012 (Wetlands International 2020).
The 10" Meeting of the Partners of the EAAFP, in
2018, decided to develop a ‘Conservation status
review of migratory waterbird populations for the
EAAFP’ (EAAFP 2018), which will support revision
and updating of Wetlands International’s Waterbird
Population Estimates.

The South Island pied oystercatcher is an
endemic migrant. February counts of South Island

ied oystercatcher at Farewell Spit are, on average,
15% higher than June counts. The higher numbers in
February relate to birds staging and moulting (Birds
New Zealand unpubl. data) before heading to non-
breeding areas, probably in the North Island. Of
six sites of international importance for the species
in the northern South Island, only two reach the
1% threshold during the June census but six sites
reach the threshold during the February census
(Schuckard & Melville 2013). This further highlights
the value of undertaking a February count.

Birds New Zealand faces logistic constraints
in undertaking more than a June and a November
wader count annually at a national level, although
one such survey for bar-tailed godwits has been
successfully completed (Schuckard et al. 2020).
This study, however, demonstrates the value
of undertaking a February count, especially if
attempts are to be made to assess total populations,
rather than just population trends, and use such
data to identify sites of national and international
importance.
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