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Introduction

The American Avocet (Recurvirostra americana) is a
rare summer visitor and localized breeder in British
Columbia (Burger 2015a). It was first recorded as a breed
ing bird in British Columbia in 1968 with one nest recor
ded at Duck Lake, Creston (Campbell et al. 1990). Avocet
breeding was not reported again until 1987 when three
pairs nested in the province; two at Alki Lake, Kelowna,
and one at Beresford Lake, southeast of Kamloops (Can
nings et al. 1987; Campbell et al. 1990). From then until
1997, breeding was documented at four other locations:

Serpentine Fen, Surrey, in 1988 and 1989 (Wilson 1989);
Robert Lake, Kelowna, in 1992 (Gebauer 2000); Little
White Lake in the Cariboo in 1995 (Gebauer 2000); and
“White Lake” in the Douglas Lake area, in 1990 and 1991
(Gebauer 2000). In 1997, 19 nests were found at Alki Lake
(Weir 1997) representing the largest concentration of avo
cets in the province known at the time.

In the 1960’s, Alki Lake became the City of Kelowna
sanitary landfill. In the mid1980’s, the southern half of
Alki Lake was allowed to revert to a shallow alkaline lake.
Eventual reexpansion of the landfill into the southern half
of Alki Lake prompted the habitat studies reported in a
companion paper (Gyug and Weir 2017) to inform mitiga
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tion planning for eventual landfill reexpansion into the
breeding colony at Alki Lake. Here we follow up on the
initial study of American Avocets in the Kelowna area
(Weir 1997) by documenting local breeding status, timing
and success. From 1997–2015 we recorded numbers of
birds observed each year, the wetlands used and nesting
sites within wetlands.

The Blacknecked Stilt (Himantopus mexicanus) is a
large shorebird similar in size to the American Avocet that
also frequents and often nests in the same habitats as
American Avocet (Robinson et al. 1999, Ackerman et al.
2014). It is a rare spring vagrant and occasional nesting
species with six previously known nesting attempts in B.C.
(Burger 2015b). Blacknecked Stilt breeding range appears
to be expanding northward. They were first recorded in
B.C. in 1971 (Campbell and Anderson 1972) and the first
Washington state nest record was in 1973 (Rowher et al.
1979). The first recorded Kelowna area stilt sighting was at
Robert Lake on 1988 April 14–15 (Campbell 1988). Here
we report Blacknecked Stilt numbers observed and breed
ing status from 1997–2015 in the Kelowna area.

Methods

Study area
Southern B.C. is at the northern end of the breeding

range of both the American Avocet and Blacknecked Stilt
west of the Great Plains (Ackerman et al. 2013; Robinson
et al. 1999). Alki and Robert lakes in Kelowna (Figure 1)
were the main study sites for this project as most avocet
and stilt observations in the Kelowna area have been at
these wetlands. Both wetlands vary greatly in size depend
ing on water levels. However, at maximum extent Robert
Lake is about 22 ha, and the southern half of Alki Lake in
1999 was about 28 ha. Additional wetlands surveyed in the
Kelowna area included some wetlands where avocets had
been previously recorded including Chichester Pond, the
Okanagan Lake shoreline, and Acland Rd. Pond. Other
wetlands were included where avocets could potentially
occur but had never been recorded including an unnamed
wetland on North Glenmore Road (referred to as Slough
No.2), and Bubna Slough. These wetlands all had some
areas of relatively barren shallow water that might poten
tially be suitable for avocet foraging. One additional wet
land initially included in the study in 1999, Carney Pond,
was dropped by late May after we realized that the habitat
was not suitable for avocets, or for shorebirds in general,
as all shallow water was occupied by dense cattails.

Population surveys
In 1999, we conducted detailed population surveys of

American Avocets in the Kelowna area three times per
week throughout the breeding season from April 19–Au

gust 25. All population surveys were conducted by volun
teers, mainly from the Central Okanagan Naturalists’ Club,
or by the authors. From May 3–21, avocet observations
were recorded at the wetlands referred to above in the
morning between 06:00 and 10:00 and in the evening
between 18:00 and 21:00 to attempt to record morning and
evening movements between possible roosting and feeding
sites. After May 21, only one count per day was conducted,
either in the evening or morning. Recorded at each site was
observer arrival time, total number of avocets, number of
adults and young avocets, and any other observations
thought to be significant such as observed movements to or
from the site. We discontinued surveys at Bubna Slough
and Slough No. 2 after August 4 due to the absence of any
avocets. While the 1999 surveys were specifically targeted
at recording avocets, Blacknecked Stilts were recorded
whenever they were observed.

Also in 1999, we surveyed a series of sites along the
Okanagan Lake shoreline for avocets from April 24–May
21 during spring migration. At first we attempted to cover
the entire lakeshore in Kelowna from Knox Mountain to
Sarson’s Beach. However, as we found the areas of mud

Figure 1. Locations of wetlands examined on avocet
surveys in Kelowna area, 1999, and locations referred to
in Table 2. Red line shows total length of Okanagan Lake
lakeshore surveyed in 1999. Black dots show locations
along Okanagan Lake where avocets were sighted in
1999 (see text).
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flats that avocets frequented on the lakeshore, the surveys
were reduced to only those sites. From north to south,
those sites included Hot Sands Beach and the outlet of Mill
Creek in City Park, Mud Bay, Cedar Avenue, Gyro Beach,
Rotary Beach, Thomson Creek Outlet (Small Boat Associ
ation) and Sarson’s Beach (Figure 1). Surveys were dis
continued along the lakeshore after May 21 when the rising
lake level flooded all the mudflats that avocets had been
using. No avocets were reported along the lakeshore in
1999 after May 21 by any other sources.

After 1999, we conducted population counts of avo
cets and stilts in the Kelowna area irregularly as part of
the nest searches described below. In addition to counts
made by the authors, we included records circulated to
us by email and those contributed to publicly available
websites including eBird (Sullivan et al. 2009) and the
B.C. Interior Birders List Yahoo! online discussion
group (BCINTBIRD). We bulk downloaded eBird
checklist date and location data (eBird 2012) for the
Central Okanagan, and searched for all avocet and stilt
occurrences reported in the Central Okanagan. Up to the
end of August 2015, more than 12,000 eBird checklists
had been submitted for the Central Okanagan dating as
far back as 1963. American Avocets occurred on 503
eBird checklists and Blacknecked Stilt on 79 eBird
checklists from the central Okanagan.

We used these as reports of maximum numbers, occur
rence and breeding evidence but did not use them as a rel
ative abundance measure. eBird was only launched in
2002, and has only since 2012 been used extensively by
birders, so would not provide a consistent measure of ef
fort over the time period we were examining. Any eBird
entries prior to 2002 would have been from people submit
ting historical data. There were 1,416 eBird checklists sub
mitted by 122 different people from Alki Lake, Robert
Lake and Little Robert Lake between March 22 and Octo
ber 15, the weeks bracketing first and last appearances of
avocets at Kelowna in eBird. Little Robert Lake, also
known as Tutt’s Pond, is a wetland less than 1 ha in size
between Alki and Robert lakes (Figure 1), but which con
tains no mudflats suitable for avocet foraging. Average
numbers of eBird checklists per year for that area from
March 22–October 15 were 6.3 for 1985–1996, 20.8 for
1997–2008, 95.5 for 2009–2012, and 235.7 from
2013–2015. eBird has become a valuable method for docu
menting avocet and stilt occurrence and numbers at
Kelowna in the past few years.

We determined first arrival dates of avocets to the
Kelowna area from 1998–2015 either from our own sur
veys or from publicly contributed sources (see above).
After Weir (1997) highlighted the existence of the local
avocet colony as the only known colony in B.C at the time,
the local birding community began to report avocet sight
ings more often and more reliably. Thus we feel the first
arrival dates have been reported consistently since 1998.

We also compiled maximum numbers observed during any
given year from the same publicly reported sources or
from our own surveys. As Blacknecked Stilts were of ir
regular occurrence in the Kelowna area, not necessarily
appearing every year, we report here all observations, not
just first arrival dates and maximum numbers.

Nest searches and reproductive parameters
Weir (1997) published nest results and other reproduct

ive observations of avocets made at Alki Lake in Kelowna
in 1997. Here we included both published (Weir 1997) and
unpublished data from the 1997 study together with sub
sequent data collected from 1998–2015.

In the spring of 1998, we conducted nest searches at
Alki and Robert lakes at irregular intervals. High water
levels at Alki Lake precluded most avocet nesting oppor
tunities as most nesting islands used in 1997 were flooded
so very few nests were recorded.

In 1999, we searched for nests as described in detail in
Gyug and Weir (2017) and observed numbers and repro
ductive behaviour at Alki Lake approximately four times a
week from May 19–July 21 and three times a week from
August 1–26. In 2000, we made visual nest searches at 4–7
day intervals from April 17–May 22, and at 1–3 day inter
vals from May 25–June 23. In 2000, egg counts were only
made visually from a distance with no attempt to displace
adults from nests to count eggs.

We determined accurate nesting chronologies for 17
nests occurring after May 19 at Alki Lake in 1999, and for
28 nests from April 17–June 23 at Alki Lake in 2000. In
1999, we recorded dates for nest building, egg laying, in
cubation periods, hatching, fledging, and adult abandon
ment of chicks. We defined hatching success as the number
of eggs hatched divided by the total number of eggs, and
fledging success as the percentage of chicks that survived
to approximately 27 days when most young were first cap
able of flight (Gibson 1971). In 2000, we did not visit nests
to count eggs, although sometimes we could see them
through a spotting scope and counted them. So, in 2000,
we did not calculate hatching success but did record dates
of first incubation, dates of hatching or abandonment, and
number of young seen hatched.

In 2001, we conducted a single comprehensive nest
search of Alki Lake on foot on June 3 when water levels
were low enough to access all nest sites. We counted eggs
at all nests except for one nest where the eggs had already
hatched. We did not count nest attempts and did not have
reliable counts of any nests abandoned or depredated be
fore or after our single count.

In 2002, we searched visually for nests at Alki and
Robert lakes from shoreline vantage points at weekly in
tervals from April 22–June 18. We built five 1.2m x 1.2m
x 15cm thick floating nesting platforms, as described by
Gyug and Weir (2017), and placed them in publicly owned
areas of Robert Lake to see if avocets would nest on them
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as they had in 1999 at Alki Lake (Gyug and Weir 2017).
No counts of eggs in nests were made in 2002.

In 2004, 2007, 2009 and 2012–2015, we made between
one and three visits in May or June to Alki and Robert
lakes to scan for possible avocet and stilt nests. In 2003,
2005, 2006, 2008, 2010 and 2011, avocet and stilt numbers
and nest records were gathered mainly from locally circu
lated emails, eBird and BCINTBIRD as previously de
scribed.

We mapped locations of observed nests in 1997–2002
and 2012–2015 using drawings on sketch maps for
1997–1999, using GPS locations for nests visited after
May 2000, or using projected locations generated from
GPSlocated shoreline vantage points either using laser
rangefinder for distance along a compass bearing or from
triangulated compass bearings.

Results

Avocet movements within the Kelowna area
The spring migration period of American Avocets to,

and through, the Kelowna area in 1999 appeared to extend
from April 16 when the first avocets arrived, through to the
end of May. The first pairs to arrive in April almost imme
diately started territory establishment and nest building
even while other avocets were still arriving or migrating
through. A peak in numbers of 31 on April 28 was fol
lowed by only 17 observed on April 30, indicating a first
wave of migrant avocets may have continued northward
before the end of April. Numbers increased again through
May with most observations from Alki and Robert lakes,
Chichester Pond, and the shoreline of Okanagan Lake
(Figures 2 and 3). The highest population counts occurred
on May 12 when a total of 45 individuals were seen at
Robert and Alki lakes and on May 26 when 45 individuals
were seen at Alki Lake (Figure 2). On May 12, the Lake
Okanagan shoreline was not surveyed for avocets, so a few
more may have been present. These numbers probably rep
resent counts of avocets that were staying to breed in
Kelowna as well as some that may have been heading fur
ther northward. From the end of May through June, popu
lation counts in Kelowna were much more stable, typically

between 20 and 30 adults, with most of these breeding at
Alki Lake.

Use of the various wetlands in Kelowna during the
spring migration and early nesting period (midApril
through late May) was quite variable (Figure 3). For ex
ample, on the early morning count of May 5 there were no
avocets at Alki Lake while 17 were at Robert Lake. The fe
male avocet from the single active nest found on May 3
(Nest 1 as shown Figure 4) had left her nest to feed at
Robert Lake. However, over the course of that morning,
avocets returned to Alki Lake from foraging in Robert
Lake, and the female returned to sit on the single nest that
was there at the time.

Avocets would also make long distance movements
even after dark. For example, on May 7, only six avocets
were found at dusk (21:00) at Chichester Pond. However,
22 were found in the same spot 1.5 hours later that must
have moved there in almost complete darkness. This was
not surprising since avocets are often known to forage at
night (e.g. Dodd and Colwell 1996). Those avocets arriv
ing at Chichester after dark may have been the 17 avocets
that were at Robert Lake earlier that evening. One property
owner at Robert Lake reported that he would sometimes
see avocets flying from Robert Lake southeast in the gen
eral direction of Chichester just at dusk (Callaghan 1999).

Figure 2. Total population counts of American Avocets at
Kelowna, 1999, (dots and solid line) and young (triangles
and dashed line). By midAugust we could not always tell
adults from young reliably so young were not graphed
separately except the seven young identified on 20
August.

Figure 3. Greatest weekly
observed abundance of American
Avocet at surveyed wetlands in
the Kelowna area, 1999. The last
2 or 3 days of each month are
included in the 4th week. None
were observed at Slough No. 2
and Bubna Slough.
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Avocet seasonal numbers
First arrival dates varied yearbyyear considerably,

probably depending on local weather conditions (Figure 5).
Before 2002, avocets never arrived at Kelowna before mid
April but in 2013 and 2015 had arrived by late March.
Spring first arrival dates of avocets to Kelowna have be
come significantly earlier, by 11 days on average, from
1997–2015 (Figure 5).

Maximum number of adults observed at Kelowna, in
cluding nearsimultaneous counts at Alki and Robert lakes
to attempt to count the entire population, were in the range
of 25–61 from 1997–2002, dropped significantly to only
about 10 each year from 2003–2007, and was generally
between 20 and 50 from 2008–2015 (Figure 6). The num
ber of nests in any given year was significantly correlated

with the maximum number of adults counted (r2 = 0.60, n
= 19, p <0.001) (Figure 6).

In the Kelowna area in 2000, a relatively high count of
60 adult avocets was made on April 30 (BCINTBIRD),
and a count of 61 adults on June 1 (by the senior author
LWG). During the intervening period, the maximum count
ranged from 37–54 indicating some of those counted in
April had probably migrated further north and were later
replaced by other arrivals.

In 1999, southward migration appeared to begin in June
when many adults had left the Kelowna area (Figure 2). Adult
avocets seen during July and August were mainly those with
young. By August 19, only three adults remained in the
Kelowna area. We did not observe any peak fall migration
when other migrants may have come from further north.

Figure 4. American Avocet and
Blacknecked Stilt nest locations
at Alki Lake, Kelowna, 1997–2015.
A) 1997 and 1998 on hand
sketched map showing islands as
in 1997; in 1998, all but one island
(lower left corner where 1 nest
was located) were covered by
water; B) 1999 showing 21
numbered nests and the islands
as of May 1999 on sketch map, C)
2000–2002 nests on City of
Kelowna 2006 orthophoto showing
lake outline traced in black; water
levels 2000–2001 were slightly
higher than shown in photo but
were slightly lower than in photo in
2002; D) 2012–2015 nests on
Regional District of Central
Okanagan orthophoto taken 2009
April 15 showing reduced size of
lake from new dikes (traced in
black); water levels in 2012–2015
were generally higher in breeding
season than shown in photo.

Avocet and Stilt breeding status and population trends  Gyug and Weir
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Avocet reproductive parameters
In 1999, the first nest (Figure 4B, No. 1) at Alki Lake

was found on May 3 (Figure 4) when it had two eggs. By
May 19, there were seven nests with eggs. In total there
were 21 nests with eggs, with estimated first egglaying
dates from May 1–June 18. Hatching dates of 15 eggs in
1999 ranged from June 16–July 20 with a mean of July 1.
The latest hatching date of July 20 at Alki Lake in 1999
was later than the latest hatching date of about July 10 in
1997 (Weir 1997). Nests initiated in the second half of
June were suspected to be renesting attempts by avocet
pairs that failed in their first attempt. Hatching in 1997 at
Alki Lake occurred on a different timeline with fewer late
nests. The mean hatching date in 1997 was June 9, a full
22 days earlier than in 1999.

The first nest initiated at Alki Lake in 2000 was detec
ted on April 25 when an adult was seen incubating at least
three eggs. The average date when incubation was first
noted for all 27 nests was May 16. There were 28 nesting
attempts but the maximum number of nests being incub
ated at any one time was 20 on May 26. The first chicks
seen were at two nests on May 29, 29 days after incubation
was first noted at those nests. For the nest where incuba
tion was first seen on April 25, incubation was still under
way on June 4 with the first two hatchlings seen on June 6,
and four hatchlings seen on June 7. Nests were still being
initiated up to June 13, but the last nest check in 2000 was
on June 23, so we do not know if any nests were initiated
after that, or if the two nests still being incubated on June
23 hatched any young.

Clutch size of avocet nests at Alki Lake ranged from one
to eight eggs (Table 1) but all single egg nests appeared to
have been abandoned and none of those eggs hatched. Mean
clutch size ranged from 3.81 to 4.79 from 1997–2002, with
an overall mean of 3.97. We found four supernumerary nests
of greater than five eggs, which are almost certainly the res
ult of laying by two females as is commonly noted in Amer
icanAvocets (Ackerman et al. 2013).

Of 67 observed eggs at Alki Lake in 1999, 15 were
known to have hatched, 22 eggs did not hatch, and 19 may
have hatched but were never seen. Based on these figures,
hatching success was estimated to be between 22.4% and
50.7%. Of 39 eggs observed in 2000, 20 are known to have
hatched, giving a hatching success of 51.3%. In 1999 only
two of six eggs in a single supernumerary clutch at Alki
Lake hatched. Adult avocets continued to incubate the re
maining four eggs for seven days after the second chick
hatched before abandoning the eggs. The single supernu
merary nest of eight eggs in 2000 was abandoned only four
days after incubation was first seen.

Of a total of 26 nesting sites found at Alki Lake in
1999, only 21 nests contained eggs with the other five sites
abandoned before egglaying. As there appeared to be only
about 30 adults in the nesting population at Alki Lake in
1999, a number of these nests will have been second at
tempts after first attempts failed, or after first nests were

Figure 5. First arrival dates (day of year) of American
Avocets in the Kelowna area from 1997 to 2015. Linear
regression line: day of year = 0.62 x year + 1350.1 (r2 =
0.26, p = 0.03).

Figure 6. Maximum number of American Avocet adults
observed at any time within a year and annual number of
known nests, 1997–2015.

Table 1. Clutch sizes of American Avocet nests at Alki
Lake, B.C., 1997–2002.

Avocet and Stilt breeding status and population trends  Gyug and Weir
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abandoned. Without banded birds, we do not know the ex
tent to which avocets will persist in breeding attempts after
first attempts failed or first nests were abandoned or de
predated. Of 21 nests with eggs followed long enough to
determine their fate, five were known to have hatched at
least 15 young, and two more nests probably hatched but
there were gaps in our observation periods. Overall, only
seven of 21 nests were likely successful at hatching any
young for an overall nest success of 33%.

Of a total of 28 nesting sites found at Alki Lake in
2000, 27 nests contained eggs with only one site that ap
peared to be abandoned before egglaying. Maximum
number of adults observed in 2000 was 61 on June 1, so it
was possible that all 27 nests were of separate pairs al
though we do not know if some later nests in late May or
June might have been from pairs that failed in first nesting
attempts. Of 25 nests with eggs followed long enough to
determine their fate, 15 hatched at least 47 young. Overall,
15 of 25 nests were successful at hatching any young for
an overall nest success of 60%.

Of 15 chicks observed at Alki Lake in 1999, four
disappeared and were likely depredated. The remaining
11 chicks survived to fledging, i.e. around day 27 when
sustained flight is achieved (Gibson 1971), representing
a fledging success of 16.4% in terms of total eggs laid.
In terms of eggs known to have hatched, fledging suc
cess was 73.3%.

At Alki Lake, in 2002, each of the three nests observed
on June 11 appeared to have been later abandoned or de
predated as dropping water levels connected the islands to
the shoreline. No nests were known in 2003 or 2004. Two
hatched broods were reported in 2005 but we did not have
a count of total number of nests. No nests were known in
2006 or 2007. In 2008 there was one reported nest with
three eggs but no reports of hatched or fledged young
(BCINTBIRD). In 2009, we found only one nest at Alki
Lake on June 6, with four young chicks seen later on June
18 (BCINTBIRD). No nests were known in 2010 or 2011.
From 2012 to 2015, we had counts of nests but no estim
ates of hatching success. In 2012, we found ten active nests
on May 24. In 2013, we found one active nest being incub
ated and one other nest that appeared to be recently
flooded and empty. On 2014 May 27, we found four nests
being incubated, and one recently hatched young was seen
from a fifth nest. In 2015, we found 17 nests on a total of
four surveys from 2015 May 1–28. Four nests were aban
doned between May 12 and May 20. On May 20, 13 nests
were being incubated. On May 28, at least two hatched
broods were seen.

Robert Lake had relatively few avocet nests with only
ten documented from 1997–2015 when 131 avocet nests
were documented at Alki Lake. One nest was found at
Robert Lake in 1998, six in 2009, and one in each of 2010,
2012 and 2013. Only one of the six nests in 2009 appeared
to have hatched but the young disappeared before reaching

fledgling age. The nest in 2010 was known to have hatched
but, again, the young seem to have disappeared before
reaching fledging age. Only two of the ten known nests at
Robert Lake appear to have hatched young, and none ap
pear to have ever fledged young.

Avocet nest locations
Of 131 American Avocet nests at Alki Lake, only three

nests came in as secondhand reports for which we did not
know the exact location. The majority of nests (96%, n =
128) at Alki Lake were on islands. Five of these nests were
on artificial floating nest platforms in 1999 (Gyug and
Weir 2017) the only year that these were put out at Alki
Lake. Avocets did not nest on the five nest platforms we
placed in Robert Lake in 2002.

None of the five avocet nests known to be established
on the shoreline or dikes of Alki Lake ever appeared to
have hatched. In 1998, two nests were on the west bound
ary dike with a road on it about 1 m above lake level. Two
nests in 1999 and one nest in 2000 were on a low dike jut
ting 60 m into the southwest corner of Alki Lake. Incuba
tion of the 2000 nest was first seen on May 22, was still
being incubated on May 25, and was abandoned by May
26. When the nest was viewed on May 29 there were eight
eggs in the nest: four with extensive whitewash (drop
pings) on them, and four clean eggs. The nest may have
been abandoned with four eggs in it, then another four
dumped in the same nest after abandonment.

Avocet nest locations within Alki Lake varied consid
erably from year to year depending on water levels (Figure
4). In 1997, all nests were located in the southern half of
the lake remnant even though there were large islands in
the northeast corner. As these islands had probably been
above water level for several years, they may have been
too heavily vegetated to be preferred nest habitat. In 1999,
nesting started on the same single island that was the only
island not flooded in 1998. The first eight nests were es
tablished on this island or on two of the floating platforms
nearby. Only later were nests established on the islands in
the northeast corner. In 2000, the majority of the nests
were on the large islands in the northeast corner. In 2001,
nests were scattered on islands throughout the lake. After
2006, dikes were established sectioning off about half the
remaining lake reducing its area to 12 ha. While the cells
sectioned off by dikes still held water, avocets made very
little use of these areas, even for foraging. Nests in 2012
were all on one island even though there were other islands
available. The only nest in 2013 was on the same island. In
2014, there was one nest on this same island and four nests
on islands in the northwest corner. In 2015, nests were
scattered throughout the available islands.

Blacknecked Stilts
Prior to 1997 there were only four known records of

Blacknecked Stilts at Kelowna: the 1988 record referred
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to in the Introduction (Campbell 1988), and three eBird re
cords, 1991 May 17 at Alki Lake, 1992 May 10 at
Chichester Pond and 1994 April 17 at Acland Rd. Pond.
The first B.C. nesting record of Blacknecked Stilt was at
Kamloops in 2002 when one nest successfully fledged
young (BCINTBIRD). Another stilt pair successfully
fledged young there in 2004 (BCINTBIRD). One pair nes
ted but the eggs were not hatched at Alki Lake in Kelowna
in 2004 (Tomlinson 2005). Another stilt pair nested in the
south Okanagan at the north end of Osoyoos Lake in 2006
(BCINTBIRD). Blacknecked Stilts are still relatively rare
in B.C. so that observations, whether from planned surveys
or anecdotal, seemed to be relatively reliably recorded in
B.C. whenever detected by birders.

From 1997–2015, stilts were recorded at Kelowna in
most years, usually for short periods in the spring (Table
2). No Blacknecked Stilts were recorded in four years
(1997, 2005–6 and 2011), spring observations were made

in 11 years (1998–2000, 2002–3, 2007–10, 2012–13), and
more regular observations throughout the breeding season
made in only four years (2001, 2004, 2014–15).

In 2001, five stilts appeared to migrate through the area
as they were present on April 21 but not found again on
April 23–24. Later in 2001 from May 11 – July 16, up to
two stilts were recorded from Alki or Robert lakes on a
number of dates, but no breeding activity was observed.

In 2004, 2014 and 2015, stilts were present regularly
from mid or late April until July or early August. The
single nest noted with eggs in 2004 was unsuccessful
(Tomlinson 2005). The nests in 2014 and 2015 were in
among avocet nests in the many small islands in the north
west corner of Alki Lake (Figure 4). The nest of 2014 was
easily visible from the dike and was recorded by a number
of observers at many stages from nest building on May 10,
incubation on (at least) May 27–June 2, and hatched chicks
from June 25–July 20. Four fledged young were noted

Table 2. Recorded Blacknecked Stilt occurrences in the Kelowna area, 1997–2015.
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with two adults flying into Robert Lake by August 1, after
which there are no further records from the Kelowna area
in 2014. In 2015, incubation behaviour was noted on May
20 with three adults present in total. However, growing ve
getation prevented viewing the possible nest site when next
visited on May 28 when four adults were seen. The second
pair appeared to concentrate their activity at the northeast
edge of the lake. In 2015, 15 adults and fledglings were
noted after July 13 so that at least one and perhaps two
nests appeared to have successfully fledged young at Alki
Lake in 2015. However, the 15 stilts may have included
some migrant stilts because even with two adult pairs, and
an assumed four fledged young per nest, that would only
add up to 12 stilts.

Discussion

Avocet reproduction
While avocets nested at only two sites in the Kelowna

region from 1997–2015, Alki and Robert lakes, regular
breeding activity of two or more pairs was only observed
at Alki Lake. Robert Lake lacked preferred nesting sites,
i.e. islands, and therefore, even if the habitat may be suit
able for avocet foraging (Gyug and Weir 2017), it will not
be regularly used breeding habitat.

At Alki Lake, we found avocets established nests annu
ally in different portions of the lake depending on the loca
tion of islands at different water levels. Similarly, Girard
and Yesou (1991) found for the Pied Avocet (R. avosetta)
that colonies would establish each year in slightly different
spots within the same general area and would grow from
“epicentres” as additional pairs started nests around the
first pairs to begin nesting. In 1999 avocets nested mainly
in locations around the first pair that began nesting (Gyug
and Weir 2017). This probably happened again in 2012
when all ten nests were on one island.

Four eggs is the normal clutch size for American Avo
cets with three egg clutches commonly reported for avo
cets but two egg clutches less frequently found (Ackerman
et al. 2013). The mean clutch size of 3.97 eggs per nest at
Alki Lake was very similar to that reported elsewhere
(range: 3.7–4.03) (Ackerman et al. 2013).

Hatching success at Alki Lake in both 1999 and 2000
(22–51%) was low in comparison to the 77% hatching
success rate in 1997 at Alki Lake (Weir 1997). Avocet
nesting and hatching success can be highly variable de
pending on local conditions. Gibson (1971) found hatch
ing success of 75%; Ackerman et al. (2014) found
hatching success of 90%; and Conway et al. (2005) found
hatching success of 9% and 45% in successive years.
Conway et al. (2005) found that water level drops during
the nesting period allowed predators access to nests res
ulting in low hatching success. At Alki Lake, we were not

able to determine why hatching success may have
differed so much between years.

Supernumerary nests have tended to be more common
at the northern edge of the avocet’s breeding range in Al
berta and Saskatchewan (19%) and less common else
where (2%) (Giroux 1985). At Alki Lake 6.9% of nests
with greater than one egg were supernumerary, which is
between the two figures cited above. Giroux (1985) sug
gested that supernumerary nests may result when there is a
shortage of preferred nest sites but we could not determine
from our data if that was the case at Alki Lake.

Low hatching success of 0–7% has been reported to be
typical of supernumerary clutches (Gibson 1971; Sordahl
1996). However, we found higher hatching success. At Al
ki Lake, hatching success of supernumerary clutches was
high (93%) in 1997 with 14 of 15 eggs in two nests hatch
ing (Weir 1997), but lower in 1999 (33%) and the only su
pernumerary clutch in 2000 did not hatch. Overall egg
hatching success of supernumerary clutches at Alki Lake
was 59%.

Avocet populations
Alki Lake at Kelowna is the only location in B.C.

where avocets have been regularly recorded breeding. The
Kelowna area, mainly Alki and Robert lakes, is the only
location where adults have been reported annually.
However, the Kelowna breeding population also fluctuates
annually, appearing to depend on water levels and avail
able nesting habitat. Maximum numbers observed were
low in years when water levels were either high, e.g. 1998,
or low, e.g. 2003–2007. In both 1999 and 2000, avocets
appeared to arrive in small flocks, and to make relatively
quick decisions as to whether breeding habitat was suit
able. If unsuitable, they appeared to move on quickly. Total
numbers migrating through Kelowna in any given year
may therefore be similar, but high local counts only resul
ted when high numbers stayed to nest.

In addition, Alki Lake and the Kelowna area appeared
to be an avocet migratory stopover, even when large num
bers also stayed in Kelowna to breed. In both 1999 and
2000 pulses of adults came into Kelowna in April or early
May, some of which appeared to move on further north.
After early June, the drops in numbers of adults observed
at Kelowna were probably from failed nesters that departed
southward on migration.

These observations suggest that the Kelowna area
avocet population is part of a larger metapopulation. Avo
cets remain to breed when there are suitable breeding loc
ations, but move on early in the season to other locations
should there be few suitable local breeding sites, or may
forego breeding. Avocets are relatively longlived shore
birds adapted to the variable climate of the arid west so
that loss of a single year’s breeding production should not
usually be harmful to the overall populations (Ackerman
et al. 2013).
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The relationship of avocets at Kelowna with any other
breeding areas in B.C. is unknown. We do not know how
much interchange of individuals there may be between
other such sites, or how faithful returning adults are to
sites. The required largescale studies with banded birds
are very difficult to conduct with generally low return rates
of banded birds. Plissner et al. (1999) demonstrated both
extensive withinyear (postbreeding) and limited between
year movement of adults and chicks between breeding
wetlands at a regional scale in the Great Basin. They found
50% of postbreeding adults at lakes other than their
breeding lakes. Of adults known to be alive the next year,
24% returned to within 20 km of their breeding site
(Robinson and Oring 1997) and 83% of adults returned to
their breeding site (Plissner et al. 1999). Between 21–24%
(Robinson and Oring 1997) and 64% (Plissner et al. 1999)
of avocet chicks known to survive to one year returned to
their natal sites but first year birds dispersed up to 600 km
from their natal site (Robinson and Oring 1997).

Plissner et al. (1999) concluded that some local popu
lations serve as sources while others serve as sinks
between years and that local populations in danger of ex
tinction if alone persist only because individuals from oth
er successful populations immigrate. This may have been
the case for Alki Lake in 1998 when only three pairs nes
ted. The following year 13 pairs successfully nested indic
ating either that immigration from other areas occurred, or
that many adults may have forgone breeding in 1998 and
moved elsewhere for the majority of the breeding season.
As sources and sinks shift from year to year based on local
conditions for each colony (Plissner et al. 1999), it would
take more than one colony in southern and central B.C. for
avocets to persist as a regular breeding species in B.C. giv
en that conditions will probably not be suitable at every
colony in every year.

Because a peak fall migration was not observed in the
Kelowna area in 1999, it is likely that fall migrants from
further north and elsewhere depart over a range of several
weeks, with only a few migrants occurring in the Kelowna
area at a time, if they stopover at all. However, based on a
lack of reported sightings, no great concentrations of avo
cets seem to exist anywhere in the province in July or Au
gust except at breeding sites.

Blacknecked Stilts
Burger (2015b) reported an increasing stilt population

trend in B.C. that mimicked the expansion of the stilt pop
ulation into the prairie provinces (Andres et al. 2012). Here
we showed an increasing trend in stilt numbers in the
Kelowna area, having first been reported in 1988, increas
ing in regularity of observations over the 1997–2013 peri
od and having successfully nested in both 2014 and 2015.
It remains to be seen if stilt nesting will become an annual
occurrence at Alki Lake. Annual nesting could be disrupted
by unpredictable and unsuitable water levels in coming

years, or by the eventual disappearance of Alki Lake as
part of the Kelowna landfill. While this is not slated to oc
cur for a number of years, there is currently no potentially
suitable alternative nesting habitat in the Kelowna area.
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