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Introduction

The global population of Barrow’s Goldeneye (Bucephala

islandica) is relatively small at an estimated 260,000 (North

American Waterfowl Management Plan 2012) and it is gener-

ally restricted as a breeding species to inland areas west of

the Continental Divide, with small numbers in Quebec and

Iceland (Eadie et al. 2000). These characteristics contribute

to an intrinsic vulnerability to population fluctuations com-

pared to more numerous and widespread species (Savard

1987). It has been identified as a priority species for action

by both the Canadian Intermountain Joint Venture (CIJV 2010)

and the B.C. Conservation Framework (B.C. Conservation

Framework 2013). The B.C. Coastal Waterbird Survey de-

tected a significant decline of 4.3% per year for wintering

flocks over the period 1999-2011 (Crewe et al. 2012).

The British Columbia interior supports a large propor-

tion of the world’s breeding Barrow’s Goldeneye (CIJV 2010).

While most migrate to coastal waters to spend the winter, an

apparently increasing number remain in the interior. Christ-

mas Bird Count (CBC) data suggest that the largest winter

concentration of this species in the B.C. interior occurs at

the confluence of the Columbia and Kootenay rivers in

Castlegar (National Audubon Society 2013). During the 2009/

10 CBC, Castlegar reported the third-highest number of Bar-

row’s Goldeneye in all of North America, 1012 birds, and in

2010/11 the second-highest number, 808.

Preliminary visits to Castlegar in 2010/11, as well as anec-

dotal reports from local birders, indicated that goldeneyes

numbering in the hundreds are present for at least five months

each year. The primary objectives of this study were to as-

sess the size of the overwintering population of Barrow’s

Goldeneye in Castlegar in 2011/12 and to compare the re-

sults with other interior wintering locations. Secondary ob-

jectives included describing the residency period and ex-

ploring the feasibility of collecting demographic (age and

sex) data.

Methods

The City of Castlegar is located at the confluence of the

Kootenay and Columbia rivers in the West Kootenay region

of British Columbia (49°19'32''N, 117°39'58''W). The study

area was bounded by the Robson bridge to the north, the

Brilliant bridge to the east, and the Kinnaird bridge to the

south (Fig. 1) giving a total river length of approximately 7

km. Study area size allowed for thorough coverage by a sin-

gle observer within five or six hours. River width within the

study area ranges from 100 to 300 m. Mean annual stream-

flow in the Columbia River at Birchbank south of the study

area is about 2000 m3/s (Water Survey of Canada 2013a).

However, flows fluctuate throughout the year based on op-

erating prescriptions for hydroelectric power plants upstream

on both rivers. Water levels were recorded at each visit.

Ground surveys were conducted nine times between 2011

November 25 and 2012 April 27 (Table 1). Foot access was

available along most of the shoreline making collection of

absolute abundance data possible (Resources Information

Standards Committee 1999). Complete counts were made of

all goldeneyes visible within the study area during eight of

the nine survey dates. Numbers of birds were recorded for

each of three reaches: the Kootenay River, the Columbia
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River above the confluence (Columbia North) and the Co-

lumbia River below the confluence (Columbia South). An

initial scan from a vantage point above the confluence of the

two rivers helped to identify the general locations of large

flocks and reduce the risk of double-counting or excluding

birds. Prior knowledge of their feeding behaviour also helped

avoid error. Goldeneyes frequently forage repeatedly through

the same set of rapids, diving while being carried by the

current then flying upriver to the top of the rapids. There-

fore, while birds were constantly moving, they were assumed

to remain within the same reach during each count session.

When flocks were large, far from shore, moving quickly

through rapids, and/or diving frequently, estimates were

made to the nearest 10. Some uncertainty was introduced by

the presence of Common Goldeneye (B. clangula). Distant

female and immature goldeneyes were difficult to identify

and were assumed to be the same species as the nearest

adult male goldeneye. Linear densities (birds per km) were

Date
Columbia
North

  Columbia
South

 Kootenay
River

Total

2011 Nov 25 320 (119) 130 (48) 15 (9) 465 (66)

2011 Dec 16 330 (122) 80 (30) 30 (19) 440 (63)

2012 Jan 6 90 (33) 90 (33) 375 (234) 555 (79)

2012 Jan 27 10 (4) 470 (174) 5 (3) 485 (69)

2012 Feb 13 195 (72) 400 (148) 5 (3) 600 (86)

2012 Feb 28 50 19) 510 (189) 0 (0) 560 (80)

2012 Mar 10 n/a1 n/a n/a n/a

2012 Apr 2 515 (191) 5 (2) 0  (0) 520 (74)

2012 Apr 27 265 (98) 70 (26) 0  (0) 335 (48) 

1 Not available. Demographic data were collected on this date.

Table 1. Dates of ground surveys and Barrow's Goldeneye numbers at Castlegar,

B.C., by section and for the study area. Linear densities (birds per km) are given in

parentheses.
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Figure. 1. Location of the study area

at Castlegar, B.C. (49°19'32''N,

117°39'58''W).
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calculated for each of the three reaches and for the study

area as a whole.

Late winter was chosen for gathering demographic data,

as waterfowl movements are believed to be minimal and age

classes more readily distinguishable at that time of year

(Iverson et al. 2006). Adult males are easily identified through-

out the winter season. By late winter, females generally be-

come distinguishable from young males at close range by

the developing orange or yellow bill colour; young males

should have black bills and the beginning of a whitish facial

crescent (e.g. Madge and Burn 1988). Methods for estimat-

ing proportions of age and sex classes included field counts

of birds floating or flying past the observer, and taking dig-

ital photographs for subsequent examination. The March 10

survey was dedicated to obtaining sex and age class infor-

mation rather than conducting a census of the entire study

area. Additional demographic data was collected

opportunistically during the February and April surveys.

Results

Numbers of Barrow’s Goldeneye counted within the de-

fined area ranged from 335 to 600 during the study period

(Table 1). Numbers fluctuated within a relatively narrow range

during counts from late November through early April (range

440 to 600; average 518). The lower value (335) in late April

suggests that goldeneyes were beginning to migrate to breed-

ing areas by that time.

Goldeneyes were not evenly distributed throughout the

study area, but usually were found concentrated in one or

two of the three reaches on any given day (Table 1). The

Columbia River (both North and South) appeared to be con-

sistently favoured over the Kootenay River reach, with a

large number occurring in the latter only on one of eight

counts (375 on 2012 January 6).

Mean linear densities were 34 birds/km for the Kootenay

River section (range 0 to 234), 82 birds/km for Columbia North

(range 4 to 191) and 81 birds/km for Columbia South (range 2

to 189; Table 1). Mean density for the study area was 74

birds/km (range 63 to 86, excluding 2012 April 27; Table 1).

Published water flows for the study period were high-

est in December and late April (up to 2500 m3/s), and lowest

in February and March (approximately 1600 m3/s; Water

Survey of Canada 2013b); these corresponded well with

water levels recorded in the field. Major changes in water

levels sometimes can affect the distribution of rapids along

the river. For example, Tincup Rapids, located above the

confluence on the Columbia River, contained large stand-

ing waves on January 6, while on April 27 the rapids were

not visible due to the greater volume of water at that time.

Birds seemed to favour Columbia North when water flows

were greater and Columbia South during lower flows; how-

ever, this apparent trend was reversed on April 2 when the

river was at its lowest.

A flock of about 500 Barrow’s Goldeneye was examined

in early March for age and sex data. Field observations

yielded an adult male proportion of 37%, with the remaining

63% of the flock being female birds. A photograph of 384

goldeneyes from this flock was studied later and yielded

similar results, with an adult male proportion of 33%. Oppor-

tunistic attempts to distinguish adult male Barrow’s

Goldeneye from first-winter males during the two visits in

February were unsuccessful. Only a single identifiable young

male was detected on March 10 (Fig. 2). Early-April observa-

tions lacked detection of any young males; field notes from

that visit indicate that when suspected young goldeneyes

were studied closely, each one was a Common Goldeneye.

Finally, in late April, young male Barrow’s Goldeneye were

evident. While formal counts of age classes were not made

on that date, photographs demonstrate the presence of sub-

stantial numbers of immature males (contrast Figs. 3 and 4).

Discussion

Christmas Bird Counts have been conducted in Castlegar

since 2005/06. Results have documented concentrations of

up to 1000 Barrow’s Goldeneyes wintering in the Castlegar

circle in the past seven years, approaching values reported

from top coastal locations (National Audubon Society 2013)

(Table 2). In the three years leading up to this study the

Castlegar counts were the highest reported of any interior

location in North America. Within B.C., Shuswap Lake is

another interior location that occasionally reports more than

500 Barrow’s Goldeneye during a single count. The Lewiston/

Clarkston count circle in Idaho has yielded numbers in the

thousands in some years, and appears to have the greatest

Figure 2. Adult male, first-winter male and female Bar-

row's Goldeneye. Note the difference in bill colour be-

tween the latter two birds. Photograph by Bethany Arndt,

2012 March 10.
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Figure 3. Group of female and adult male Barrow's Goldeneye. There are no young males

evident in this photograph. Photograph by Bethany Arndt, 2012 March 10.

Figure 4. Young male Barrow's Goldeneye are well-represented in this photograph; all show black

bills and some are developing a pale facial crescent. Photograph by Bethany Arndt, 2012 April 27.
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recorded interior winter concentration of this species in North

America (eBird 2013).

In 2011/12, during the period of this study, the Castlegar

CBC reported 883 Barrow’s Goldeneye on 2012 December 17.

This value is higher than my maximum count for the season

(600), likely because the count circle has a diameter of 24 km

and therefore exceeds my study area. It is possible, too, that

the CBC result is higher due to double-counting of flocks

moving between portions of the count circle covered by dif-

ferent parties or individuals throughout the day.

Winter surveys in the Strait of Georgia used a compara-

ble protocol to the present study, counting ducks along

one-kilometre sections of shoreline to a distance of 500 m

(Iverson et al. 2006). Linear densities for Barrow’s

Goldeneye in that study averaged 7.3 birds/km (total 387

birds tallied in 49 shoreline km in 2003 and 413 in 62 km in

2004; Iverson et al. 2006) compared to an average of 74

birds/km in Castlegar in 2011/12.

The presence in Castlegar of large numbers of Barrow’s

Goldeneye from at least late November through late April

was confirmed and better quantified during this study. Tim-

ing future counts to include October, early November and

May would further elucidate the period of occupancy of

goldeneyes at this site. Preliminary data on local distribution

with respect to water levels suggested a possible trend. Col-

lection of data at finer spatial scales in future studies might

reveal significant correlations. Apparent preference by for-

aging flocks for the Columbia River over the Kootenay Riv-

ers may also be influenced by higher nutrient concentra-

tions on the Columbia from Zellstoff Celgar Mill, a pulp

processing facility, and from city sewage outfalls (Olson-

Russello et al. 2012).

Attempts to collect demographic information during the

course of this study gave mixed results. As expected, distin-

guishing adult males from other classes was straightforward.

Detecting immature males proved to be more problematic,

even late in the season when young males should have been

identifiable (Iverson et al. 2006). Possible explanations in-

clude retention of female-type plumage by young males for a

longer period at this site than has been reported elsewhere

or segregation of age-classes along the river so that young

males were in flocks other than those chosen for examina-

tion of age and sex-ratios. Alternatively, these preliminary

results could indicate large-scale segregation by age,

whereby the Castlegar winter population consisted prima-

rily of adult birds and the young birds wintered at another,

unknown, location. If that was the case, the presence of

young males in late April could represent their passing

through the area during spring migration. In addition, the

relatively low adult male proportion (37%) recorded March

10 would suggest spatial segregation in winter by sex as well

as by age in Barrow’s Goldeneye, as has been found in sev-

eral migratory waterfowl species, including Common

Goldeneye (Saylor and Afton 1981).

Winter concentrations of Barrow’s Goldeneye in

Castlegar appear to be a relatively recent development.

Brooks and Swarth (1925) stated the species was “of rare

occurrence in the [B.C.] interior in winter” and Kelso (1926)

reported it to be very rare in Arrow Lakes district. Merilees’

(1973) West Kootenay Bird Checklist listed Common

Goldeneye as “frequent” in winter and Barrow’s Goldeneye

as “occasional”. Campbell et al. (1990) said that “small num-

bers” wintered in the interior and considered a report of 76

birds in Castlegar on 1977 January 22 to be noteworthy.

Fertilization programs began in Kootenay Lake in 1992

and in Arrow Lakes Reservoir in 1998 by the Fish and Wild-

life Compensation Program (FWCP) to compensate for nu-

trients settling behind upstream dams (FWCP 2012). In 2002,

local birder Ed Beynon reported an increase in numbers of

overwintering goldeneyes in Castlegar and suggested a

link with the Arrow fertilization program (Beynon 2002).

Elevated nitrate levels and increased biological productiv-

ity (e.g. zooplankton density) in the Columbia River below

Hugh Keenleyside Dam have been attributed in part to this

ongoing program (Olson-Russello et al. 2012). Improved

foraging as a result of an artificial increase in productivity

could be a factor contributing to this significant

overwintering population.

Table 2. Christmas Bird Counts for Barrow’s Goldeneye for three interior and two coastal regions. Ranks

are indicated in parentheses for first, second, or third-highest counts continent-wide for that year (ranks

not available for 2011/12).
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Interior Coastal

Year
Castlegar,
B.C.

Shuswap
Lake,
B.C.

Lewiston/
Clarkston,
Idaho

Vancouver,
B.C.

Lower Howe
Sound,
B.C.

2011/12 883 81 1100 1280 380

2010/11 808 (2nd) 542 n/a 618 (3rd) 947 (1st)

2009/10 1012 (3rd) 51 417 1297 (2nd) 1838 (1st)

2008/09 906 (2nd) 6 173 1065 (1st) n/a

2007/08 401 44 477 1329 (2nd) 1635 (1st)

2006/07 264 650 3812 (1st) 1093 (3rd) 3091 (2nd)

2005/06 909 29 2600 (2nd) 1326 (3rd) 3747 (1st)
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