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Are the Sandhill Cranes of British Columbia’s Lower Fraser

Valley endangered?

Lee Harding

2339 Sumpter Drive, Coquitlam, B.C. V3J 6Y3;  e-mail: harding@SciWrite.ca

Abstract: The Sandhill Crane (Grus canadensis) is one of 15 species of cranes in the world and one of two in Canada. The

population in the Lower Fraser Valley of British Columbia is believed to be one of two less common subspecies, G. c. tabida

or G. c. rowani. The latter is taxonomically uncertain: it may be a mixture or an intergrade of subspecies. Sandhill Cranes

breed in at least three locations in the Lower Fraser Valley. It is not known to which subspecies they belong or whether they

constitute a population with subpopulations, a metapopulation, or part of a metapopulation with other coastal and interior

populations. They lose habitat every year.

Keywords: Sandhill crane, Grus canadensis, Grus canadensis rowani, Grus canadensis tabida, British Columbia, Lower

Fraser Valley, Burns Bog, Pitt Polder.

Introduction

The Sandhill Crane (Figure 1), Grus canadensis, is one of 15

species of cranes in the world and one of two species in Canada.

Two or three subspecies occur in British Columbia: Lesser

Sandhill Crane, G. c. canadensis, Greater Sandhill Crane, G. c.

tabida, and Canadian Sandhill Crane, G. c. rowani; the taxo-

nomic status of the last is uncertain. As a generality, though

with exceptions, Lesser Sandhill Cranes breed in tundra and

taiga, Greater Sandhill Cranes breed in grasslands, and Cana-

dian Sandhill Cranes breed in coastal and boreal bogs.

The Lesser Sandhill Crane is the main species migrating

through and breeding in northeastern B.C. (Campbell et al.

1990). Its mid-continent population has been stable with a

slight increasing trend since 1982. Photo-corrected surveys

showed a 3-year average (2004–2006) of 378,420 birds (Young

2009). This population is hunted in Saskatchewan, Mani-

toba in Canada, and nine U.S. states in the Central Flyway.

In 2008, the Alberta Department of Sustainable Resource

Development decided to renew hunting of Sandhill Cranes

in 2009 (Young 2009), an initiative that was rescinded after

public opposition (Foss 2009).

Greater Sandhill Cranes formerly bred across American

Great Plains states and the Canadian Prairies to southern

Ontario, but have been extirpated from much of their range

by agriculture (Godfrey 1966). They are considered to be

comprised of five populations: Eastern (Great Lakes area),

Prairie, Rocky Mountain, Lower Colorado River Valley (Ne-

vada-Idaho), and Central Valley (California-Oregon)

(Littlefield and Ivey 2002). The Central Valley population

winters mainly in the Central Valley of California, although

some may winter as far north as coastal British Columbia

(Littlefield et al. 1994). This population breeds mainly in

southeast and south-central Oregon and north-eastern Cali-

fornia, although a few breed in Washington, British Colum-

bia (Littlefield et al. 1994), and possibly southeast Alaska.

Between 22,000 and 25,000 large Sandhill Cranes, possibly a

mixture of G. c. rowani, and G. c. tabida, migrate through

Penticton, Williams Lake, and east of Smithers (Figure 2).
Figure 1. Sandhill Crane in a field south of the Fraser

River near Langley, 2007 April 10. Photo: Lee Harding.

Sandhill Cranes - Harding
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Since Greater Sandhill Cranes banded at Malheur National

Wildlife Refuge in Oregon have been recovered in central

British Columbia, but not on the coast, this is considered to

be a “northern segment” of the Central Valley population

(Littlefield and Ivey 2002).

The Canadian Sandhill Crane is thought to breed along

the coast of Oregon, Washington, British Columbia, as well

as in scattered locations in the boreal forest from northern

Alberta to northern Ontario, and possibly inland in northern

British Columbia (Littlefield and Ivey 2002). Canadian

Sandhill Cranes radio-tagged in the lower Columbia Valley,

Washington, migrated along the British Columbia coast and

at least six summered (presumably bred) in British Columbia

and the southern Alaska islands, and one on the British Co-

lumbia mainland (Ivey et al. 2005). According to Mattocks

(1985), at least 3500 Sandhill Cranes (evidently a mixture of

all three subspecies—c.f. Ivey et al. 2005) commonly pass

Cape Flattery, Washington, and enter British Columbia en

route to breeding territories along the coast and islands of

British Columbia and southeast Alaska (cited in Campbell et

al. 1990). Around 100 Sandhill Cranes gather at farm north of

Comox each fall during migration (Fry 2009). The main migra-

tions routes are shown in Figure 2. Campbell et al. (1990,

p.110) noted that “Virtually nothing is known about

populations of Canadian Sandhill Cranes, G. c. rowani, in

the province.... Culmen measurements of birds from the

Queen Charlotte Islands are more intermediate (rowani) than

they are greater (tabida). In addition, 2 of the 3 specimens

from the Fraser Lowlands also appear to be rowani.”

Concern for diminishing habitat and uncertain conserva-

tion and taxonomic status of the Lower Fraser Valley Sandhill

Crane population led to this summary of information perti-

nent to their conservation status.

Methods

This overview was prepared from published and unpub-

lished sources.

Results

Genetic distinctiveness

Although G. c. tabida and G. c. rowani are recognized

subspecies (Campbell et al. 1990; Cannings 1998), the status

of G. c. rowani is uncertain. Phymer et al. (2001) found these

two subspecies indistinguishable based on mitochondrial

DNA (mtDNA) and recommended that G. c. rowani be aban-

doned. However, Petersen et al. (2003) found that mtDNA of

Figure 2. Location of places

mentioned in the text: Reifel

Island, Burns Bog, and the

two sections of the Pitt-

Addington Wildlife Manage-

ment Area. Nests docu-

mented by the Alouette Field

Naturalists during 1975-

1983 are marked with an “x”.

The inset map shows the lo-

cation of the mapped area of

the Lower Fraser Valley of

British Columbia and the pre-

sumed migration routes to

and through British Colum-

bia (adapted from Campbell

et al., 1990).

Sandhill Cranes - Harding
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G. c. rowani was intermediate between G. c. tabida and Lesser

Sandhill Cranes, G. c. canadensis, the Arctic-breeding sub-

species, leaving open the question of whether G. c. rowani

is distinct at the subspecies level. G. c. tabida (with G. c.

rowani) and the non-migratory subspecies of Florida and

Cuba are, however, highly divergent from G. c. canadensis

(Phymer et al. 2001; Petersen et al. 2003).

Mitochondrial DNA analysis revealed deep evolution-

ary relationships, but would not necessarily reveal more re-

cent divergence, such as genetic drift or local adaptation

that might have occurred during the Pleistocene. Recent work

(Jones et al. 2005) using nuclear microsatellite DNA and

mtDNA seemed to resolve this question, showing that

“…subspecies of migratory Sandhills experience significant

gene flow and therefore do not represent distinct and inde-

pendent genetic entities.” They recommended that G. c.

rowani be considered a “transitional form” between G. c.

canadensis and G. c. tabida. Their study was designed to

distinguish migratory from non-migratory populations on a

continental scale, however, and did not include any samples

from British Columbia or from the Pacific states where British

Columbia birds winter.

Other data, including chick development rates and onset

of homeothermy, morphology and measurements, and  mi-

gration timing and routes, suggest that G. c. rowani is physi-

ologically distinct from G. c. tabida and G. c. canadensis (see

review in Ivey et al. 2005). To this might be added ecological

distinctiveness of breeding habitat: coastal/boreal bogs for

G. c. rowani versus tundra and taiga for G. c. canadensis and

grasslands for G. c. tabida.

Notwithstanding the above, the genetic uniqueness of

the Fraser Valley population is not known. There remains

uncertainty about the breeding distribution of G. c. tabida

and the intermediate form nominally called G. c. rowani and

it is not known to which population the Lower Fraser Valley

cranes belong, if either. This, plus the possible interbreeding

resulting from inappropriate introductions noted below, sug-

gests a need for their genetic uniqueness be resolved. In the

summer of 2009 a private company collected a sample for

DNA analysis, but results are unlikely to be reported for

several years (Ivey 2009).

Distribution in the Lower Fraser Valley

From the time that the first written records were kept until

about 1918, Sandhill Cranes bred in all the major bogs of the

floodplain of the Lower Fraser Valley and the Pitt River Val-

ley (Leach 1987). A Katzie elder who was born about 1880

recalled to Jennes (1955, cited in Leach 1987) his father say-

ing that cranes used to arrive “in their thousands” in the

marshes around Pitt Meadows. This and Lulu Island were

the main breeding areas in the Lower Fraser Valley of B.C.

during the middle of the last century (Munro and McTaggart-

Cowan 1974), although they formerly bread as far east as the

Sumas Prairie (Campbell et al. 1990).

By 1983, hunting, disturbance, and habitat loss had re-

duced this population to three breeding pairs at Pitt Polder

and an essentially non-breeding summer flock at Burns Bog.

A major source of habitat loss was evidently the diking and

draining of the Fraser River and Pitt River floodplains, which

prevented annual flooding from keeping the open “prairie”

habitat free of shrubs and trees (Leach 1987).

In 1979–1983, an attempt at recovery was made by hatch-

ing, tagging, and releasing 17 surviving young from 34 Greater

Sandhill Crane eggs from Grays Lake, Idaho and one from

the Pitt River Valley (Leach 1987). This was initially success-

ful, banded birds having been seen for some years after-

wards, but it could not overcome the continuing habitat loss

and disturbance.

An estimated 50+ cranes annually (e.g., 56 in 2007—

Sloboda et al. 2009) stage at Burns Bog and another dozen or

so at Reifel Island  (Fry 2009) prior to the fall migration; these

probably comprise local birds mixed with migrants from more

northerly nesting areas (Scientific Advisory Panel 2007).

Counts of fall migrating birds suggested a total Lower Fraser

Valley population of about 24 birds (Gebauer 1999). There

are three breeding locations, raising the possibility that they

may be a metapopulation with three subpopulations.

Lulu Island/Burns Bog

Brooks (1917) mentioned that cranes nested in the large

cranberry bogs in the vicinity of New Westminster, which

may have been on Lulu Island or in Burns Bog (cited by

Gebauer 1999).  The highest reported number of breeding

cranes for Burns Bog was in 1945, when a Mr. Luscher re-

ported eight breeding pairs (Biggs 1976). By 1947, the coastal

population of cranes was considered to be restricted to Lulu

Island (Munro and McTaggart-Cowan 1947). In 1975, Biggs

(1976) reported only one pair of breeding Sandhill Cranes

that fledged one chick in Burns Bog. Either the earlier re-

ports resulted from incomplete surveys or the population

subsequently increased, because from 1994 to 1999 the Burns

Bog population (or subpopulation) remained between 10 and

21 birds comprising 2–4 pairs plus non-breeding individuals

(Gebauer 1999).

Sloboda, et al. (2009) showed that Sandhill Cranes stag-

ing adjacent to Burns Bog prefer short-grass pastures and

fields with cover crops of beans, barley and potatoes; they

avoid blueberry and cranberry fields, which made up 30% of

the available fields in the study area, and bare fields with

exposed soil. They also avoided areas with human activity.

Pitt Polder

After nesting was documented by members of the

Alouette Field Naturalists in 1976 (Robinson 2010), The Na-

ture Trust (TNT) of British Columbia purchased marshland

in the Pitt Polder; subsequently TNT leased the land to the

provincial government for a Wildlife Management Area

(WMA) (Anonymous 1995). Other properties were assem-

bled and the Pitt-Addington WMA now consists of two units,

the Pitt Polder unit at 1459 ha, and the Addington Marsh

Sandhill Cranes - Harding
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Unit west of the Pitt River and adjacent to Minnekhada Re-

gional Park at 283 ha. However, Sandhill Crane nesting was

formerly far more extensive, with nesting documented out-

side of the WMA south of the North Alouette River near

Sheridan Hill, southwest and northeast of Codd Island, and

west and south of Snake Rock (Figure 2), as well as other

locations near Langley and Chehalis (Robinson 2010).

Leach (1987) summarized the decline of the Pitt Polder

breeding population in the 1970s and early 1980s based on

notes and two typescript manuscripts of Wilma Robinson:

five immature and nine adults that produced four fledglings

in 1975; five nests with one juvenile in 1976 (when there was

disturbance and habitat loss); two nests seen and a third

presumed, and two young produced, in 1977; one or possi-

bly two nests and no young in 1978; three pairs attempted to

nest without success in 1979, 1980, and 1981; and three pairs

nesting and one young produced in 1982. Leach reported

one pair with one juvenile in 1983. From 2001 through 2009,

the Alouette Field Naturalists counted 9–11 cranes per year,

with up to three mated pairs (Robinson and Sather 2010). In

1978, Wilma Robinson photographed part of a flock of 49

small cranes, which she identified as Lesser Sandhill Cranes,

that were joined temporarily by two obviously much larger

local cranes at Pitt Polder (Robinson 2010). The author and

Susanne Sloboda counted 8 Sandhill Cranes at Pitt Polder

on 2010 March 30.

Reifel Island

During 1994–1997, the author noticed that a tame, wing-

clipped female Sandhill Crane that lived at the Reifel Island

Migratory Bird Sanctuary for many years was occasionally

accompanied by another crane in the spring and that both

exhibited courtship behaviour (Harding 1997). In about 1998,

she mated with a wild male and produced a chick that did not

survive (Fry 2009). The adult female subsequently died. The

wild male, however, mated with another wild female and for

the last 16 years or so a pair (presumably the same two indi-

viduals) has nested every year and produced a chick nearly

every year at Reifel Island. The chick produced in 2009 did

not survive, however. The individuals of this pair may not be

of the same subspecies, as one is larger (Figure 3).

No more than one pair has ever nested at Reifel; how-

ever, another pair nests every year by No. 7 Road in Rich-

mond (not Burns Bog) and these two pairs sometimes asso-

ciate. The Reifel flock (presumably the pair and its progeny)

numbered 12 adults (14 total) in fall 2009 and does not mi-

grate (Fry 2009). Each fall more birds appear—presumably

migrants from up the coast—and in fall of 2009 they totaled

25. Up to 40 have staged there in past autumns prior to mi-

gration (Fry 2009).

Recruitment

Recruitment is the number of new birds added to the

breeding population from the previous year’s juveniles. This

is almost completely unknown for the Lower Fraser Valley

cranes. Breeding at Pitt Polder, summarized above: 0 to 4

juveniles or fledglings seen per year in the 1970s through

1982. Of seven nests observed during 1975–1979, six (86%)

had two eggs and one (14%) had 3 eggs; and of 15 eggs

observed from laying through hatching in these nests, 14

hatched, a 93% hatching success rate (Robinson 2010;

Robinson and Sather 2010). Juveniles from preceding years

were occasionally seen, and at least once, a juvenile from the

preceding year was photographed (Robinson 2010).

As noted above, one chick was fledged at Burns Bog in

1974 (Biggs 1976). In 1994, a chick was seen in Burns Bog

and, later, two fledged, immature birds were seen with a flock

of cranes in the Crescent Slough area in early fall. These

birds may or may not have originated from Burns Bog

(Gebauer 1995, cited in Gebauer 1999). In 1998, Don DeMill

photographed a pair with a chick at Burns Bog (Gebauer

1999). Although at least one chick was produced at Burns

Bog in 1999, the absence of immature birds in the fall crane

flocks that year suggested a lack of recruitment into the Lower

Fraser Valley population (Gebauer 1999). Kenneth G. Thomson

photographed an adult and nearly fledged chick at Burns

Bog (Thomson 2009). Since so little breeding, let alone re-

cruitment, has been documented, it seems likely that this

population is at risk of extirpation.

Threats

Habitat loss due changes in land use may be the greatest

threat to the Lower Fraser Valley population (Cooper 1996).

In recent years, the expansions of cranberry and blueberry

farming in Burns Bog (Gebauer 1999) and around Pitt Polder

(Figure 4) have greatly reduced the available nesting and

foraging habitat. Currently, a new highway is under con-

struction around the northern and western perimeter of Burns

Bog that will encroach on the area that Sandhill Cranes use

for fall staging (Scientific Advisory Panel 2007; Sloboda et

al. 2009). A pair of captive Florida Sandhill Cranes (G. c.

Figure 3.  Breeding pair of Sandhill Cranes, Delta, B.C.,

2008 June 16. Photo: D. Gordon E. Robertson.

Sandhill Cranes - Harding
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pratensis, Figure 5) hatched a chick in 2007 and another in

2008, one of which survived and remains in captivity at the

Greater Vancouver Zoo. In 2009 the pair nested again but the

male died and the eggs failed (Dorgan 2009). The facility is

fenced but not enclosed from above. This raises the possi-

bility of genetic contamination of native birds, should these

captive birds escape, or if a native bird were to mate with the

captive female. Since British Columbia no longer tracks the

conservation status of Sandhill Crane subspecies (see be-

low), there would be no legal impediments to resuming the

hunting of G. c. tabida and the intermediate local population

in the lower mainland (nominally G. c. rowani).

Conservation Status

The Sandhill Crane is covered by the Migratory Birds

Convention between the USA and Canada, and is protected

in Canada under the Migratory Birds Convention Act. The

Greater Sandhill Crane is listed by the States of Washington

as “endangered” (Littlefield and Ivey 2002), Oregon as “vul-

nerable” (Oregon Department of fish and Wildlife 2008) and

California as “threatened” (State of California 2010).

Although the Georgia Depression (i.e., the Lower Fraser

Valley) breeding population of Sandhill Crane was formerly on

the provincial Red List (endangered), most populations were

formerly on the British Columbia Blue List; (vulnerable to be-

coming endangered). The Association for Biodiversity Infor-

mation (ABI) status1 of the Georgia Depression population was

given as S1 (Gebauer 2004). In 2006, the Sandhill Crane popula-

tion in the Lower Fraser Valley was delisted and now falls under

the same status as the species as a whole. This was because of

the discovery the previous year of an additional population

(approximately 20 cranes in two locations, each containing two

nests—Cooper 2006) in an adjacent Ecoprovince, the Coast

and Mountains, on northern Vancouver Island (Stipec 2007).

By B.C. Conservation Data Centre (CDC 2009) rules,

populations are not “tracked” (i.e., listed in a threat category)

when they also occur in an adjacent Ecoprovince. In 2009, the

status of G. canadensis was upgraded from S3S4B (Yellow

list: special concern but neither endangered nor vulnerable to

becoming so) to S4B (Yellow list, G5) because of increasing

populations and increasing numbers of areas in the

Ecoprovince where they are found (CDC 2009). Apparently,

this provincial designation must be revised if a population

does not persist on Vancouver Island or elsewhere in the Coast

and Mountains Ecoprovince; if not, the rules indicate that it

should be returned to a higher threat level.

Federally, the Greater Sandhill Crane is considered “Not

at Risk” in Canada but has not been assessed since 1979

(COSEWIC 2007). G. c. rowani and G. c. canadensis have

never been assessed. Incidentally, if they were to be as-

sessed on the basis of Canadian Ecoregions, the Lower

Fraser Valley population would presumably be assessed sepa-

Figure 4. Former Sandhill Crane nest site on south side

of Alouette River in foreground; berry crops covering

former foraging area in background, 2010 March 21.

Photo: Lee Harding

Figure 5. Florida Sandhill Crane, G. c. praetensis, incu-

bating eggs at the Greater Vancouver Zoo, 2007 April 10.

She later hatched a chick. Photo: Lee Harding.

Sandhill Cranes - Harding
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(a)

(b)

(c)

rately from the small population seen on Vancouver Island in

2005, the coastal-migrating population of G. c tabida as a

whole, and the Interior breeding populations. Therefore, hy-

pothetically, the Committee on the Status of Endangered

Wildlife in Canada (COSEWIC) could list the coastal popula-

tion of G. c. tabida or the Lower Fraser Valley sub-popula-

tion in another threat category. Federal listing requires, by

law, a designation of “critical habitat.” Burns Bog and Pitt

Polder would seemingly qualify as critical nesting habitat for

Lower Fraser Valley Sandhill Cranes (c.f. Cooper 1996), and

the area to the west of Burns Bog as critical staging habitat

(c.f. Sloboda et al. 2009).

Discussion

In view of the uncertain taxonomic status of the two west-

ern subspecies, the multiple provincial jurisdictions (some

of which allow hunting and some that do not) and the declin-

ing habitat of the Lower Fraser Valley population (or

populations), it would be timely for COSEWIC to reassess

the conservation status of G. c. tabida and to assess G. c.

rowani for the first time. COSEWIC may choose to recognize

a named subspecies or variety as a “designatable unit” (DU)

if current scientific data support its validity (COSEWIC 2009).

COSEWIC could also assess the conservation status of

the Lower Fraser Valley population (or metapopulation) of

Sandhill Cranes. To do so, COSEWIC (2009) would require:

“Evidence that the discrete population or group of

populations differs markedly from others in genetic charac-

teristics thought to reflect relatively deep intraspecific

phylogenetic divergence. Such differences would typically

be manifested as qualitative genetic differences at relatively

slow-evolving markers (e.g. fixed differences in mitochon-

drial or nuclear DNA sequences or fixed differences in alleles

at multiple nuclear loci).”

To provide data relevant to this criterion would probably

require a study using mtDNA and nuclear DNA to clarify

relationships of the Lower Fraser Valley Sandhill Cranes to

other Sandhill Cranes of the province and neighbouring ju-

risdictions. Evaluation of physiological and ecological dis-

tinctiveness also seems warranted. Such a study could test

the hypothesis that the three populations of Sandhill Cranes

in the Lower Fraser Valley constitute a metapopulation, have

limited gene flow with coastal and interior breeding

populations, and have physiological and/or ecological dis-

tinctiveness relative to G. c. tabida and G. c. canadensis.
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Endnote

Interpreting NatureServe Conservation Status Ranks (From:

http://www.natureserve.org/explorer/ranking.htm)

The conservation status of a species or ecosystem is

designated by a number from 1 to 5, preceded by a letter

reflecting the appropriate geographic scale of the assess-

ment (G = Global), N = National, and S = Subnational). The

numbers have the following meaning:

1 = critically imperiled

2 = imperiled

3 = vulnerable

4 = apparently secure

5 = secure.

For example, G1 would indicate that a species is criti-

cally imperiled across its entire range (i.e., globally). In this

sense the species as a whole is regarded as being at very

high risk of extinction. A rank of S3 would indicate the spe-

cies is vulnerable and at moderate risk within a particular

state or province, even though it may be more secure else-

where. Species and ecosystems are designated with either

an “X” (presumed extinct or extirpated) if there is no expec-

tation that they still survive, or an “H” (possibly extinct or

extirpated) if they are known only from historical records

but there is a chance they may still exist. Other variants and

qualifiers are used to add information or indicate any range

of uncertainty.
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Williamson’s Sapsucker (Sphyrapicus thyroideus) nest productivity

in relation to tree densities in British Columbia.
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Abstract:  We examined the relationship between nest productivity (number of young fledged per nest) and the density of

live trees ³18-cm dbh at 160 Williamson’s Sapsucker nests in southern British Columbia from 2006–2008.  Mean nest

productivity was 3.24 ± 0.11 (SE) and did not vary significantly from year to year or between the three regions where

Williamson’s Sapsucker breed in B.C.  Nest productivity did not vary significantly between open seed tree cuts (<50 trees/

ha) and mature forests (>150 trees/ha) but 94% of nests in seed tree cuts were within 160 m of forests, well within the

observed adult foraging ranges from nests.  Nest productivity was significantly lower where average tree densities were

<85/ha in the breeding territory (225-m radius surrounding a nest).  Nest productivity was not affected by tree densities in

the nest stand (within 60 m of the nest) but was significantly lower when tree densities were <85/ha in the foraging territory

(60-225 m from the nest).  Habitat targets during timber harvesting within Williamson’s Sapsucker breeding territories

should retain an average of about 100 trees/ha with this target expected to be met for each breeding territory, but not

necessarily at every location within each territory.  The target of 100 trees/ha should maintain the average tree density well

above the minimum of 85 trees/ha below which nest productivity is reduced.

Key words:  Williamson’s Sapsucker, Sphyrapicus thyroideus, nest productivity, British Columbia

Introduction

Williamson’s Sapsucker, Sphyrapicus thyroideus (Cassin,

1852), is a medium-sized cavity-nesting woodpecker special-

ized for feeding on tree sap, and inhabiting the forests of

western North America. In Canada, Williamson’s Sapsucker

is a migratory bird and breeds only in southern British Co-

lumbia. It is assessed as Endangered by the Committee on

the Status of Endangered Wildlife in Canada (COSEWIC

2005), listed on Schedule 1 of the Species-at-Risk Act (July

2006) and requires a recovery strategy that includes the iden-

tification of critical habitat.

Williamson’s Sapsuckers require trees suitable for exca-

vating nest cavities (Gyug 2009a), for extracting sap (Gyug

2009b), and for gleaning invertebrate prey. Williamson’s

Sapsucker is specialized for feeding on tree sap but ants are

the primary food fed to nestlings (Crockett 1975) and are a

major food of the adults (Beal 1911, Otvos and Stark 1985,

Stanford and Knowlton 1942). These ants are gleaned prima-

rily from the trunks of live trees (Crockett 1975, Stallcup 1968)

as the ants climb the trees to tend aphids. Here we assess

the relationship of Williamson’s Sapsucker nest productiv-

ity to the density of the foraging substrate, i.e., the live trees

from which those prey are gleaned.

There have been few published studies of clutch size,

nest productivity or nest success for Williamson’s Sapsucker.

Clutch size ranges from 3–7 (Bent 1939) but averages be-

tween 4 and 5 eggs per nest (Crockett and Hansley 1977,

Clark and Martin 2007). Nest productivity averages between

3 and 4 young fledged per nest (Crockett and Hansley 1977,

Dobbs et al. 1997, McGrath 2004). Nest success has been

estimated at 94–97% (Martin and Li 1992, Conway and Mar-

tin 1993) using the apparent method (ratio of successful nests

to all nests, Johnson 2007) and at 85%–91% calculated from

estimates of daily nest survival using a modified Mayfield

method (Martin and Li 1992, Clark and Martin 2007). Only

one study attempted to correlate any of these life history

traits with environmental variables, with no correlations pos-

sible because of a lack of variation in nest success with

almost all nests being successful (Conway and Martin 1993).

Cavity-nesting birds in general have high nest success com-

pared to other birds (Martin and Li 1992), so nest success

did not appear to be a good trait to attempt to correlate with

Sapsucker productivity - Gyug et al.
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environmental variables for Williamson’s Sapsucker.  How-

ever, nest productivity did vary depending on whether the

male Northern Flicker (Colaptes auratus) or both parents

were feeding the chicks (Wiebe 2005), so that nest produc-

tivity of ant-specialist woodpeckers like Northern Flickers

and Williamson’s Sapsuckers may be influenced by foraging

success.

Prior to 2006, we observed Williamson’s Sapsuckers nest-

ing in managed forests of the Okanagan region of B.C. in

very open “seed tree” cuts with a few mature trees left as

seed sources (5–25 mature trees/ha), stands of intermediate

tree density, and in mature forest (>150 mature trees/ha) that

was either uncut or regenerated after being partially cut more

than 50 years previously. If nests within seed tree cuts are

just as productive as nests in mature forests, then critical

tree densities in managed forests might be defined very

broadly, minimizing potential conflicts between maintenance

of productive breeding territories and intensive timber ex-

traction. However, pairs nesting in very open stands seemed

to be foraging primarily in nearby dense forests indicating

that tree density in the overall foraging area may be as im-

portant as tree density immediately adjacent to the nest (Per-

sonal observations, L. Gyug, 2004–2005).

The purpose of this study was to assist in defining Spe-

cies-at-Risk critical habitat for Williamson’s Sapsucker, and

to provide guidelines for forest managers for maintaining

productive Williamson’s Sapsucker habitat. We postulated

that Williamson’s Sapsucker nest productivity would be lower

in habitats with fewer trees because adults feeding nestlings

would have fewer foraging opportunities close to nest trees.

We examined this hypothesis post-hoc by analyzing the re-

lationship of nest productivity to tree densities at

Williamson’s Sapsucker breeding sites, and the effects of

distance to mature forests on nest productivity.

Methods

The study area was the interior of southern British Co-

lumbia within the breeding range of Williamson’s Sapsucker

(Figure 1). From 2006–2008, we used call playback surveys

to find Williamson’s Sapsuckers from late April to early

June then searched for nests from mid to late June. We also

checked known nest trees from 1996–2005 for breeding ac-

tivity. Detailed locations, methods and results of the sur-

veys up to 2006 have been described elsewhere (Gyug et

al. 2007).

Figure 1.  Location of Williamson’s Sapsucker nests for which nest productivity was available (black-filled circles) and

unavailable (open circles) in the southern interior of British Columbia, 2006–2008.
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Nest productivity was defined as the number of nest-

lings raised to 80% of the fledging date, or about 23–24

days of age (Birds and Burns Network 2005a). Approximate

age of nestlings was estimated using the developmental

rates detailed by Jackson (1977). To count nestlings, a nest

pole camera was used for nests <15 m high, and a climber

and nest camera were used for nests >15 m. Nest produc-

tivity was measured for as many active nests as possible

based on budget constraints and safe climbing. The nest

camera signal was recorded on a MiniDV video camera

through the video input jack so that the number of young

in the nest could be verified later. Return visits at 4–7 day

intervals were made to nests until the young were esti-

mated to be >22 days old whenever possible.  Since our

priority was to estimate number of young fledged, and not

daily nestling survival rates, often the first nest camera

check was delayed until the young were 13–18 days old

(based on whether the adults entered the nest to feed the

young, or fed them from outside).

To characterize the breeding territory we chose a con-

servative 16-ha circular plot measured with a 225-m radius

because it was half the mean nearest-neighbour nest dis-

tance of 450 m (Gyug et al. 2007). We assumed that was the

average size of a breeding territory in higher quality habitat

where a pair could meet all of its foraging requirements. How-

ever, breeding territories may be up to 54 ha, or include areas

up to 500 m from the nest, based on radio-telemetry of a

single breeding male Williamson’s Sapsucker in an open seed

tree cut in B.C. (Manning and Cooper 1996) and our own

personal observations of Williamson’s Sapsuckers foraging

400–500 m from nests in open areas.  We defined the area

within 60 m of the nest as the nest stand, and the remainder

of the breeding territory 60–225 m from the nest as the forag-

ing territory.

We sampled tree density of live trees ³18-cm dbh using

the vegetation protocol for live trees of the Birds and Burns

Network (Birds and Burns Network 2005b) with some modi-

fications as described in Gyug et al. (2009a, 2009b). We

estimated tree density in the nest stand using four 50-m

transect plots in cardinal directions around the nest tree,

and in the foraging territory using 15 randomly placed 50-m

transects. Where the same nest tree was re-used in succes-

sive years, or where a different nest tree was used within 60

m of a previously known nest tree, no additional tree den-

sity plots were done. Where a different nest tree >60 m but

<225 m from a previously used nest tree was active, we

estimated tree density in the new nest stand using four 50-

m transect plots around the nest tree, and as many new

plots as required to have 15 total plots in the foraging ter-

ritory of the new nest tree.

ANOVA was used to examine the effects of habitat vari-

ables on nest productivity. Breeding habitat was known to

be different between regions: ponderosa pine (Pinus

ponderosae) and aspen (Populus tremuloides) forest in the

west, and western larch (Larix occidentalis)—Douglas-fir

(Pseudotsuga menziesii) forests in the Okanagan and East

Kootenay (Gyug et al. 2007). In the first analysis we con-

trasted nest productivity by region and year to determine if

data could be grouped, or if nest productivity should be

analyzed separately by region or by year. Interaction effects

were not considered because nest productivity data were

unavailable from the East Kootenay in 2006. In the second

analysis we contrasted nest productivity in seed tree cuts

(10–50 mature trees per ha) to mature forests (>150 mature

trees/ha). In the third analysis we contrasted nest produc-

tivity among different levels of tree densities, but for which

we did not have any pre-set tree density classes defined.

The distance-weighted least squares regression curve of nest

productivity vs tree density was examined to determine tree

density classes that might be used to differentiate nest pro-

Table 1.  Numbers of Williamson’s Sapsucker nests and nest productivity (number of young fledged per nest) by region

and year in British Columbia, 2006–2008.

Nests with camera checks 

Year 
Active 
nests Nests 

checked 
Young fledged 

per nest 
Failed 
nests 

Successful 
nests 

Young fledged per 
successful nest 

Region 

 (n) (n) (Mean ± SE) (n) (n) (Mean ± SE) 

East Kootenay 2006 8 0 N/A - - N/A 

 2007 10 7 4.29 ± 0.29 0 7 4.29 ± 0.29 

 2008 14 12 3.00 ± 0.43 2 10 3.60 ± 0.16 

Okanagan 2006 53 28 2.79 ± 0.32 5 23 3.39 ± 0.24 

 2007 60 43 3.56 ± 0.21 3 40 3.83 ± 0.16 

 2008 38 20 3.15 ± 0.43 5 15 4.20 ± 0.14 

Western Region 2006 16 15 2.87 ± 0.19 0 15 2.87 ± 0.19 

 2007 26 24 2.92 ± 1.74 4 20 3.50 ± 0.28 

 2008 28 26 3.62 ± 0.22 0 26 3.62 ± 0.22 

Total  253 175 3.24 ± 0.11 19 156 3.63 ± 0.08 

�
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ductivity using ANOVA. In the fourth analysis, we con-

trasted nest productivity in the nest stand with the foraging

territory for different tree density classes. Finally, to deter-

mine if there were any distinct tree density thresholds in

occupied breeding territories, the distribution of tree densi-

ties in nest stands, foraging territories, and the entire breed-

ing territories were examined for each region. The level for

determining significant differences was set at p = 0.05.

Results

We determined nest productivity for 43 of 76 nests known

to be active in 2006, 74 of 96 nests in 2007, and 57 of 77 nests in

2008. Tree densities were estimated around most nests where

productivity was determined (43 in 2006, 73 of 74 nests in 2007,

and 44 of 57 nests in 2008). The total of 160 nests for which we

had productivity included some nest trees used for several years

so that we had full data on 111 unique nest stands.

Nest productivity averaged 3.24 young fledged per nest,

and ranged from 0 – 6 (Table 1). The number of young fledged

per nest did not vary significantly by region (F
2,155

 = 0.466, p

= 0.63) or by year (F
1,155

 = 1.869, p = 0.16).

Nest productivity did not vary significantly (F 
1, 72 

= 1.22,

p = 0.27) between nests in seed tree cuts (2.81 ± 0.41, n = 16)

and in mature forest (3.29 ± 0.20, n = 58). All but one of the

nests in seed tree cuts was within 160 m of mature forest,

with the final nest 300 m from forest. Three other nests in

naturally open nest stands of <50 trees/ha were all within

100 m of mature forests.

The distance weighted least squares regression curve

(Figure 2) showed a distinct dip in nest productivity below

85 trees/ha, and a rise above 300 trees/ha. The final rise in

the curve from 300–425 trees/ha was based on only 2 nests,

i.e., Williamson’s Sapsucker only rarely nested in very densely

treed stands with >300 trees/ha, so these nests were grouped

with the next lower group. Nest productivity was signifi-

cantly lower (F 
1, 158

 = 6.760, p = 0.010) for tree densities of 25–

85 trees/ha than for 85–425 trees/ha (Table 2). This was based

principally on the much higher percentage of failed nests in

the lowest tree density class (25% vs 10%, Table 2) since

number of young fledged per successful nest was not sig-

nificantly different between these classes (F 
1, 139

 = 3.254, p =

0.07). Using the same tree density classes, nest productivity

was not affected by tree density in the nest stand (F 
1,157

 =

0.15, p = 0.70), but was significantly lower for the lower tree

density class in the foraging territory (F 
1,157

 = 5.08, p = 0.026)

(Table 3).

Only one nest, and none for which nest productivity was

available, occurred where the tree density in the breeding

territory was <25 trees/ha, and this appeared to be a critical

level below which Williamson’s Sapsucker would almost never

be found (Figure 3). Very few breeding territories (7.4%, Fig-

ure 3) occurred where tree density was <75/ha. The maximum

tree density observed in a breeding territory was an average

of 362 trees/ha (Figure 3) even though there were many

stands in the regions with tree densities much higher than

this (unpublished data).

A significantly higher proportion (c2 = 11.50, p = 0.003) of

East Kootenay breeding territories (43%) were found where

there were <100 trees/ha compared to the western region

(20%), or the Okanagan (12%). However, tree density in

Figure 2.  Distance weighted least squares regression

curve for number of young fledged against mean tree

density (stems/ha) in the breeding territory (16 ha circu-

lar area) around Williamson’s Sapsucker nests, British

Columbia, 2006–2008.  Number of nests occupying any

given point in the graph is shown by the size of circle.

Table 2.  Williamson’s Sapsucker nest productivity (young fledged per nest) by tree density class in the breeding territory.

Column-wise means followed by like superscripts were not significantly different at a = 0.05 determined by one-factor

ANOVA.

Active 
nests 

Young fledged per 
nest  

Failed 
nests 

Successful nests 
Young fledged per successful nest  

Tree Density 

(n) (Mean ± SE) (n) (n) (Mean ± SE) 

25-85 trees/ha 20 2.35 
a 
± 0.36 5 15 3.13

 a 
± 0.26 

85-425 trees/ha 140 3.28 
b 
± 0.12 14 126 3.64

 a 
± 0.09 

Total 160 3.16 
  
 ± 0.12 19 141 3.59 

  
 ± 0.09 

�
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breeding territories was not significantly different between

regions (F 
2,132

 = 1.99, p = 0.14) with 144.7 ± 16.5 (n = 28) trees/

ha in the East Kootenay, 178 ± 8.1 (n = 67) in the Okanagan,

and 169.2 ± 11.8 (n = 40) in the western region.

Discussion

Nest trees did not appear to be associated with any

particular tree density in their immediate vicinity, i.e. within

60 m. However, density of mature trees over the larger for-

aging territory was positively correlated with nest produc-

tivity. Nest trees were likely selected because of the char-

acteristics that made the individual tree suitable for nest-

ing (Gyug et al. 2009a) and because of the average tree

density over the wider foraging territory, which was typi-

cally >60 m from the nest.

Low tree densities (<85 trees/ha) in the entire foraging

territory was negatively associated with nest success driven

by a higher number of failed nests rather than through re-

duced productivity of successful nests. Presumably forag-

ing efficiency was lower in these sparsely treed stands which

contributed to nest failure and overall reduced productivity.

For habitat management during timber harvest, cut lev-

els that set the average target higher than the minimum of

85 trees/ha in the entire breeding territory would be pru-

dent, both because post-harvest blowdown or insect kill

may reduce this figure, and because this was the minimum

level below which nest productivity was reduced. We would

suggest that an average of 100 trees/ha be achieved in most

breeding territories. Precise densities of leave trees tend to

be difficult to achieve operationally because of heteroge-

neous tree species composition, stand structure and to-

pography, and it would not be expected that this level be

achieved throughout the stand, but that this be the aver-

age over the entire breeding territory after harvest. This is

in the same range of reserve tree densities recommended

by Gyug et al. (2009a) (i.e., 60–150 trees/ha) that was de-

veloped from different principles based on known stand

structure in western larch stands containing relatively high

densities of very large veteran trees that are most preferred

for nesting. Gyug et al. (2009a) also stressed that mainte-

nance of suitable nesting trees within whatever post-har-

vest targets were set were critical to maintenance of breed-

ing habitat.

Based on general principles only, habitat targets should

be set based on existing averages in suitable habitat, rather

than to minimum habitat requirements, which may consist of

suboptimal habitat at the edge of the normally used range of

conditions (Conner 1979). Conner (1979) suggested that lev-

els within one standard deviation of the existing average

should be sufficient as a minimum target for species that are

not endangered, threatened or sensitive. If applied to

Williamson’s Sapsucker, then this would be 94 trees/ha (mean

of 168, SD of 74). If setting targets at optimum levels (exist-

ing averages), then target levels for densities of trees in

Williamson’s Sapsucker breeding territories should be based

on the average tree densities we found (144–175/ha) in the

different regions.

While we used nest productivity as a measure of habitat

quality, other possible measures are available. Nest success

was not considered for this project because, as outlined in

the Introduction, it was likely to show too little variation for

this species to be an effective correlate with environmental

 Number of young fledged per nest 

 Foraging territory tree density 

 <85 trees/ha >85 trees/ha 
Total 

Nest stand tree density (n) (Mean ± SE) (n) (Mean ± SE) (n) (Mean ± SE) 

<85 trees/ha 7 2.71 
  
 ± 0.61 15 3.33 

  
 ± 0.39 22 3.14 

a
 ± 0.32 

>85 trees/ha 15 2.40 
 
  ± 0.43 123 3.26 

  
 ± 0.13 138 3.17

 a
 ± 0.13 

Total 22 2.50 
a
 ± 0.35 138 3.27

 b 
 ± 0.13   

�

Table 3.  Williamson’s Sapsucker nest productivity by tree density classes in the nest stand (<60 m from nest) and the

foraging territory (60-225 m from nest).  Marginal means compared in rows or columns followed by like superscripts

were not significantly different at a = 0.05 determined by two-factor ANOVA.

Figure 3.  Tree density (stems/ha) of Williamson’s

Sapsucker breeding territories in British Columbia, 2006-

2008.  Each breeding territory was only tallied once, even

if used for >1 year.  Where different nest trees were used

within the same breeding territory, the average tree den-

sity was used.  Breeding territories were included even

if nest productivity was not available.
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variables. Annual occupancy rates of breeding territories

may provide a long-term measure of habitat quality. Breed-

ing density might also be used but only on a scale larger

than the individual breeding territory. Breeding density is

likely to be a sensitive measure of habitat quality for wood-

peckers in general (Drevers et al. 2009). However, breeding

density should be combined with measures of nest produc-

tivity for Williamson’s Sapsucker since nest productivity is

reduced in sparsely treed stands, and if these make up the

majority of nests in an area, then productivity at the land-

scape level may be low overall.
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Breeding Biology of Red-winged Blackbirds in the Rocky

Mountains, British Columbia
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Abstract: Weather was the major factor in higher Red-winged Blackbird (Agelaius phoeniceus) productivity (more and

larger eggs, lower egg failure rates, higher nestling survival) in 2004 compared to 2005. Nest success varied from 57% to

74%. Causes of mortality included drowning, predation, parental abandonment following predation of nest mates,

hypothermia and/or lack of food associated with poor weather, and disease, pneumonia, or other bacterial infections. The

diseases included three nestlings with bacterial pneumonia and one with an intestinal streptococcus infection. Two

apparently healthy nestlings, when necropsied, had ventricular endocardial necrosis. Despite the adverse weather, this

population had higher productivity in both years than provincial averages. This may have been partly due to the absence of

predation and competition with Marsh Wrens (Cistothorus palustris), absence of nest site competition with Yellow-headed

Blackbirds (Xanthocephalus xanthocephalus), and low levels of Brown-headed Cowbird (Molothrus ater) nest parasitism.

Keywords: Red-winged Blackbird, Agelaius phoeniceus, nest success, productivity, nest parasitism, egg temperature

Introduction

The Red-winged Blackbird (Agelaius phoeniceus), pos-

sibly the most abundant and one of the best-studied birds of

North America, has a polygynous mating system in which

males defend territories where several females may nest

(Yasukawa and Searcy 1995). It is a hardy species, with breed-

ing populations in the Northwest Territories, Yukon, and

Alaska. Northern populations tend to have larger eggs,

higher clutch and brood sizes, and faster growth because of

the abundant prey and longer daylight foraging hours. For

example, in Alaska, mean clutch sizes were 4.4 and 4.3 in two

years of study (McGuire 1986). The diversity and availabil-

ity of prey is a major determinant of productivity and starva-

tion of nestlings is frequently reported even when prey are

relatively abundant (Willson and Orians 1963; Orians 1966;

Robertson 1973; Voigts 1973; Caccamise 1977; McGuire 1986;

Muldal et al. 1986). Starvation of Red-winged Blackbird nest-

lings can range from < 1% (Smith 1943) to > 60% (Haigh

1968). Prey availability has large diurnal as well as seasonal

variability. Many invertebrate larvae hatch according to spe-

cific thermal criteria and are synchronized with the phenol-

ogy of their host or habitat plants. Orians (1966), for example,

found that fewer aquatic than terrestrial prey were available

in the mornings than in the afternoon and evenings, evi-

dently because hatches occurred later in the day when

weather was warmer, and Red-winged Blackbird diet reflected

this diurnal variability.

Cold, wet weather can kill Red-winged Blackbird nest-

lings by a combination of exposure and starvation—the lat-

ter because fewer prey are available under such conditions,

the female must spend more time foraging instead of incu-

bating, and the nestlings’ caloric requirements are greater

(Willson and Orians 1963; Orians 1966; Fletcher and Koford

2004). Therefore, weather and starvation are closely linked

in this species.

Red-winged Blackbird eggs in British Columbia are incu-

bated for 10-11 days and the young fledge in 11-16 days

(Campbell et al. 2001). Hatchlings are altricial: blind, naked,

and helpless.

During 2003–2005 I studied selenium uptake in Red-winged

Blackbirds for a mining consortium in southeast British Co-

lumbia, and later published some of the results relating to

effects of selenium (Harding 2008). However, much of the breed-

ing biology of the blackbirds and their relations to environ-

mental conditions and to other species was not published.

This paper summarizes the results of this study as they relate

to the breeding biology of Red-winged Blackbirds in the Rocky

Mountains of southeastern British Columbia.
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Methods

Study area

We sampled 10 sites in total (Figure 1), but varied the

sites in each year, according to where sufficient numbers of

blackbirds were nesting. These are listed in Table 1.

Egg collections

Biological samples were collected under British Colum-

bia scientific permits. We searched suitable habitats for nests

using a canoe or chest waders. In 2003, we collected a pre-

liminary series of Red-winged Blackbird eggs to determine if

selenium uptake was occurring. In 2003 and 2004, we col-

lected one or two eggs from nests containing at least two or

three eggs, respectively. In 2005 we changed laboratories so

that we could collect only one egg from nests with two or

more eggs (Harding 2008). We salvaged eggs that failed to

hatch for chemical analysis. Eggs were weighed (Ohaus tri-

ple beam balance scale) and measured (electronic calipers),

examined for viability and possible teratogenic effects, and

shipped to a laboratory for chemical analysis. Since nests

are easy to locate and we sampled every nest we found that

contained eggs, the sample sizes (N) in Tables 1 and 2 ap-

proximate the number of active nests in each colony. Sample

sizes vary from table to table, however, because of data that

could not be collected, such as a broken egg preventing

accurate measurement or a nest predated before all eggs had

been laid.

Productivity

In 2004 and 2005, we returned to each nest to count eggs

and young at intervals of 3-4 days until all young had fledged.

Eggshell fragments indicated predation. Eggs missing from

active nests at the hatch date (calculated from the first ap-

pearance of eggs) were recorded as predated unless signs

suggested otherwise, such as nests tipped over by wind. In

2005, we used a Fluke infrared thermometer (a non-contact

sensor) to measure the egg temperatures to determine when

incubation started and whether eggs found in the nest after

the expected hatch date were still being incubated. Evidence

of the cause of egg failure was recorded if seen. Examples

were eggs cold and wet following rain or snow; eggs cold

and absence of parents suggesting parental abandonment;

and egg shells and other evidence indicating predation.

Sources of nestling mortality were recorded if evidence

suggested a cause. These included nests tipped over in a

manner suggesting either weather or predation; nestling re-

mains in or near the nest suggesting predation (taking care

to differentiate scavenging of dead nestlings); and dead

nestlings following either severe weather episodes or paren-

tal abandonment. Nestlings found dead were submitted to

the British Columbia Animal Health Centre, Abbotsford, for

post-mortem examination and diagnosis, and their livers were

analysed for selenium. Nestlings that disappeared before

the earliest likely fledging date (i.e., 11 days post-hatch),

without evidence of predation, were counted as failed and

included in mortality and survival calculations.

Evidence of successful fledging included worn spots on

the edge of the nest where the juveniles stood while being

fed just prior to fledging, and bird droppings in the nest

(females remove the juveniles’ droppings while they remain

in the nest, but cease to do so when they leave the nest).

When nests that had previously held well-feathered, active

nestlings within 1–2 days of the expected fledging date (as

calculated from the hatch date) were later found empty, we

recorded them has having fledged.

Prey items

In 2005, we collected prey items to analyse their selenium

content and to determine whether they were predominantly

aquatic or terrestrial taxa. We applied rubber bands as liga-

tures around one juvenile’s neck in each of 34 nests, held

tight with a short section of surgical tube, to prevent swal-

lowing, similar to the method of Willson and Orians (1963),

who used pipe cleaners as ligatures. We then withdrew far

enough away to avoid disturbing the female, but close

enough to see foraging and feeding activity, typically 20-40

Figure 1. Study sites in the Elk River Valley, British Co-

lumbia. Otto Seep and Otto Ditch, mentioned in the text,

are beside Otto Creek. Michel-Lower and Michel-Upper

data were combined for analysis.
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m, using binoculars and a 20X spotting scope. We counted

the number of times the female went to the nest with prey

items and attempted to identify the prey items by taxon (Or-

der) and source (terrestrial or aquatic). After the female had

fed her nestlings about three times, but no longer than 30

minutes, we returned to the nest, extracted the prey items

from the proventriculus (the anterior part of the stomach)

with a small forceps, removed the ligatures, and replaced the

juveniles in the nest. Then we withdrew and continued ob-

serving until the female returned to the nest and began feed-

ing again. She usually returned to the nest within about one

minute and began delivering food usually within about three

minutes, but occasionally up to about 20 minutes.

Weather records

Temperature and precipitation records for Clode Pond

were provided by Fording River Operations; Line Creek and

Sparwood data were downloaded from Environment Canada

Climate Data Archives.

Statistical analysis

I used SPSS® (SPSS Inc., Chicago, IL) for statistical analy-

sis. Unless otherwise specified, comparisons were made us-

ing analysis of variance (ANOVA) with the Bonferonni ad-

justment for multiple comparisons. Hatchability, reported else-

where (Harding 2008) was measured as “the proportion of

eggs surviving to the end of incubation that hatch” (Koenig

1982). This method differentiates egg mortality that might

have been caused by toxic chemicals from other causes, to

the extent possible. Although a slight decrease in hatchability

was detected in nests with high mean egg selenium concen-

trations, this was offset by an increase in hatchability in

nests with unusually low mean egg selenium concentrations

(selenium is an essential dietary element, but becomes toxic

at high doses). For this reason, plus the absence of nestling

mortalities that could be attributed solely to selenium, and

the finding that selenium-exposed colonies had no episodes

or rates of mortality that could not be better explained by

weather events (which also occurred in non-selenium ex-

posed colonies-Harding 2008), the possible effects of sele-

nium are not further discussed here.

Nestling survival was measured as the percent of nest-

lings that survived to the fledging stage, relative to the

number that hatched in each nest. Mortality, the number of

nestlings that died, is not exactly the inverse of percent nes-

tling survival, because of varying numbers of hatchlings in

each nest and other reasons, although the two measures are

highly correlated.

Some collected eggs were broken and could not be

weighed and/or examined, and a few additional eggs were

salvaged for analysis after they failed to hatch. When whole

nests were destroyed, e.g., by weather or predators, before

laying was complete, they were not included in subsequent

observations; hence the sum of eggs that were collected,

lost, incubated to full term, and failed to hatch after full incu-

bation is always less than the number laid. Clutch size can be

compared with other studies because we counted the eggs

before collecting. Since the brood size, number of mortalities

and the number fledged in each nest were diminished by the

number of eggs collected, which was fewer in 2005 than 2004,

these measures cannot be strictly compared between years,

or with other studies. However, hatchability and the percent

fledged are comparable because they are the proportions

that hatch of the eggs incubated to full term, and that fledge

of those that hatched, respectively.

Results

We counted and collected eggs from 21 nests in 2003.

We counted and collected eggs and monitored productivity

(eggs hatched, eggs failed, nestling mortalities, and nest-

lings fledged) in 91 nests in 2004, and 133 in 2005: 245 nests

in total.

Weather

In 2004, temperatures were generally within the long-term

normal range. In June, however, when most blackbird eggs were

laid, there were three excursions below the long-term normal

minimum temperature for Sparwood. At Clode Pond, there was

also an anomalously low minimum temperature during the sec-

ond week of July, reaching 0 ºC on July 09, and a snowstorm

July 07-09. Clode Pond, further north and at higher elevation,

averaged 3.3 ºC cooler than Sparwood throughout the study.

Site N 
(nests) Mean 

Std. 
Deviation 

Std. 
Error Min. Max. 

2003 

Clode Pond 6 3.62 .512 .209 2.70 4.10 

Goddard Marsh 6 3.37 .585 .239 2.50 3.90 

Otto Creek 9 3.63 .587 .196 2.30 4.20 

Fording Wetlands 3 3.87 .404 .233 3.50 4.30 

Otto Seep/Ditch 2 3.40 .141 .100 3.30 3.50 

Total 26 3.58 .519 .102 2.30 4.30 

2004 

Clode Pond 6 4.26 .234 .0957 4.00 4.60 

Goddard Marsh 12 3.88 .425 .123 3.20 4.85 

Line Creek Marsh 10 3.97 .426 .135 3.09 4.29 

Otto Creek 39 4.03 .585 .0937 2.52 4.90 

Graves Marsh 15 3.35 .833 .215 1.35 4.40 

Fording Wetlands 12 4.40 .507 .147 3.45 5.04 

Otto Seep/Ditch 14 3.71 .347 .0928 3.02 4.18 

Elk R. Oxbow-Lower 4 4.60 .778 .389 3.95 5.50 

Total 112 3.95 .631 .0596 1.35 5.50 

2005 

Clode Pond 9 4.05 .367 .122 3.50 4.60 

Goddard Marsh 7 3.32 .993 .375 1.15 3.94 

Line Creek Marsh 12 3.26 .648 .187 2.30 4.60 

Otto Creek 26 3.77 .514 .101 2.73 4.96 

Elkford Marsh 6 3.36 .983 .401 1.60 4.31 

Graves Marsh 16 3.78 .814 .204 2.20 5.20 

Michel Creek* 6 3.31 .294 .112 2.87 3.78 

Fording Wetlands 10 3.77 .383 .121 3.30 4.50 

Total 92 3.64 .669 .0698 1.15 5.20 

*Two colonies along Michel Creek were sampled and results combined. 

�

Table 1. Mean egg weight (g.) per nest, 2003-2005.
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Temperatures at all three weather stations were cooler

than average in 2005. For example, Clode Pond had daily

means of 2.9 ºC in June and 4.5 ºC in July, compared to long-

term normals of 3.5 ºC and 5.6 ºC, respectively. Temperatures

at Sparwood and Line Creek were likewise approximately one

degree below normal. Record rainfalls occurred in June 2005

when 221 mm of total precipitation fell at Clode Pond, more

than three times the long term normal of 67 mm. At Sparwood,

a record 170.5 mm of precipitation fell in June 2005, compared

to a normal June precipitation total of 62.8 mm. All three

stations had exceptionally high precipitation June 05–07,

culminating in a snowstorm June 06–07, which totaled 12.9

cm at Sparwood.

Clutch size and egg mortality

In 2003, the 21 nests had a mean clutch size of 4.0 ± SE

0.23. Of the 91 nests monitored in 2004, seven were destroyed

by predators or storms and eggs were not laid in four, leav-

ing 80 from which productivity data were collected. From

these, we collected 116 eggs for analysis from 78 nests (mean

= 1.5 per nest), and 18 were lost to predators or other mis-

haps (not counting whole nests that were destroyed). Ulti-

mately, 170 eggs in 67 nests (mean = 2.5 per nest) were incu-

bated to full term. Of these, 42 failed to hatch.

Of the 133 nests that we monitored at ten sites in 2005,

113 produced clutches. No eggs were produced in 20 nests

that were either abandoned by the parents or destroyed by

weather before egg-laying was complete. We collected 63

eggs from 112 nests (mean = 0.56 per nest). Predators,

weather, nest abandonment, and other mishaps caused a

further loss of 93 eggs before full incubation. Of 259 eggs

incubated to full term, 48 failed to hatch.

Comparing 2003, 2004, and 2005 (Table 2), significantly

(p = 0.019) fewer eggs were laid in 2005 (mean = 3.7 ± SE

0.080) compared to 2004 (mean = 4.1 ± SE 0.12). The differ-

ences in eggs laid between 2003 (mean = 4.0 ± SE 0.23) and

both 2004 and 2005 were not statistically significant, because

of the higher variability in the smaller 2003 data set (Figure

2). In each year, there were no consistent differences (p >

0.05) among the colonies in the number of eggs laid. Eggs

were significantly heavier in 2004 than in either 2003 or 2005

(ANOVA: p < 0.05; Table 1; Figure 3). Egg volume was highly

correlated with egg weight and is reported elsewhere (Harding

2008).

In both years, most eggs hatched over a period of about

a month, beginning around June 01. First hatch dates were

June 05, 2004 and May 27, 2005 (Figure 4). In 2005, the mean

hatching date was June 15 with a bimodal distribution as

some birds presumably re-nested after earlier, failed attempts

following the June 05–07 snow storm.

Far more eggs were lost to weather and other mishaps

before full incubation in 2005 (mean = 0.85 ± SE 0.13 per nest)
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3.6

3.7

3.8

3.9

4

4.1

4.2

4.3
M

e
a

n
 E

g
g
s
 L

a
id

Eggs Laid

 

Figure 2. Mean number of eggs laid per nest, 2003-

2005. Error bars are mean ± SE.

Site 
N 

(nests) Mean 
Std. 

Deviation 
Std. 
Error Min. Max. 

2003 

Clode Pond 4 4.25 1.708 .854 2 6 

Goddard Marsh 5 3.60 .894 .400 2 4 

Otto Creek 7 4.29 .488 .184 4 5 

Fording Wetland 3 4.00 1.732 1.000 2 5 

Otto Seep/Ditch 2 3.50 .707 .500 3 4 

Total 21 4.00 1.049 .229 2 6 

2004 

Clode Pond 7 4.57 .787 .297 3 5 

Goddard Marsh 8 4.13 .354 .125 4 5 

Line Creek 7 4.14 1.574 .595 2 7 

Otto Creek 25 3.80 1.118 .224 2 6 

Graves Marsh 10 4.30 1.567 .496 2 8 

Fording Wetland 6 4.33 .516 .211 4 5 

Otto Seep/Ditch 9 3.78 .441 .147 3 4 

Elk River Oxbow 8 4.38 .744 .263 3 5 

Total 80 4.09 1.034 .116 2 8 

2005 

Clode Pond 11 3.91 1.136 .343 2 5 

Goddard Marsh 9 3.33 1.000 .333 1 4 

Line Creek 11 3.82 .751 .226 3 5 

Otto Creek 38 3.68 .620 .101 2 5 

Elkford Marsh 8 4.00 .756 .267 3 5 

Graves Marsh 21 3.67 1.065 .232 1 5 

Michel Creek* 7 3.86 .378 .143 3 4 

Fording Wetland 8 3.38 1.061 .375 1 4 

Total 113 3.70 .844 .079 1 5 

*Two colonies along Michel Creek were sampled and results combined. 

�
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Figure 3. Mean egg weight comparison by year, 2003–

2005. Error bars are mean ± SE.

Table 2. Mean number of eggs laid per nest, 2003-2005.
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than in 2004 (mean = 0.23 ± SE 0.092). Of those incubated to

full term, in both 2004 and 2005, as expected, hatchability

was inversely correlated with the number of egg failures per

nest (Pearson r = -0.832, p < 0.001 in 2005). There were no

overall differences between 2004 and 2005 in the number of

fully incubated eggs that failed, or, conversely, hatchability

(ANOVA: p > 0.05).

In 2004, at Graves Marsh (Figure 1), a freezing rain on

June 20 apparently killed all of the eggs. When checked on

June 21, all eggs were wet and cold to the touch and there

were no females present in the marsh. None of those eggs

hatched, and no more were laid in those nests, although

subsequently, new nests were constructed in which eggs

were laid, hatched, and fledged.

In 2005 when we used the temperature sensor, incubation

was usually indicated by at least one egg in the nest with a

temperature of 29–32 ºC. On our second field day, June 02, we

noticed that egg temperatures dropped about one degree per

minute. Ambient temperature was 11 ºC and nine mm of rain

fell that day at Sparwood. For this reason, we subsequently

avoided examining nests on days of heavy rainfall.

In 2004, we found two Red-winged Blackbird nests (2.3%)

with American Robin (Turdus migratorius) eggs. One of these

held both cowbird and robin eggs. We found Brown-headed

Cowbird eggs in 4.6% of nests in 2004 and none in 2003 or

2005; however, none of the Brown-headed Cowbird or Ameri-

can Robin eggs hatched.

In 2004, other marsh birds included a male Yellow-headed

Blackbird (Xanthocephalus xanthocephalus) and a single

Marsh Wren (Cistothorus palustris) in one of the more south-

erly marshes. These species, which are known nest site com-

petitors with Red-winged Blackbirds, were not seen in 2003

and 2005.

Nestling mortality and survival

Of the 91 nests monitored in 2004, 49 fledged a mean of

2.35 ± 0.15 SE fledglings per nest (74% nest success).

In 2005, of the 133 nests monitored, 76 fledged a mean of

1.93 ± SE 0.16 fledglings (57% nest success). On a whole

nest basis for which losses could be determined, predation

accounted for the loss of 25 of 133 nests (18.7%), and weather

for 12 (9.0%). One with nestlings was trampled by elk and

three were abandoned by the parents.

As with egg failures and hatchability, nestling survival

was inversely correlated with the number of mortalities per

nest (Pearson r = -0.884, p < 0.001 in 2005). In 2005, there was

significantly (ANOVA: p < 0.001) higher mortality (Table 3;

Figure 5) and lower survival (Figure 6) of nestlings com-

pared to 2004.

In 2004, we found seven dead nestlings. All were found

two days after a late snowstorm on July 05–07. Although the

pathology report did not identify a clear cause of death, they

probably succumbed to hypothermia; some were in nests

accompanied with live nest mates and still attended by the

adult female. In 2005, we found 31 dead nestlings in or near

the nests. Another 40 mortalities were inferred because they

disappeared before the fledging date without evidence of

predation, bringing the total of observed and inferred

Figure 4.  Histograms for frequency of hatching in days

from June 01, upper 2004, lower 2005. Each bar repre-

sents five days.

Figure 5. Mean (per nest) nestling mortalities (combin-

ing observed mortalities and those inferred because of

the circumstances of their disappearance) in 2004 and

2005. Error bars are mean ± SE.
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mortalities to 71. Most of these (77%) had hatched before

June 20 when weather was cold and wet. Mortalities clus-

tered from June 04 to June 09, a period of record rainfall and

low temperatures; and June 12 to June 20, a period of ex-

tremely cold weather with a heavy rainfall on June 17. This

was in contrast to 2004, when no juveniles were found dead

before the July snowstorm mentioned above.

In 2005, proximal causes of death could be determined

with a degree of confidence for 21 of 30 Red-winged Black-

bird nestlings that were found dead, examined in the field,

and sent to the pathology laboratory: five (17%) drowned,

one (3%) died in an abandoned nest following predation of

its nest mates, 11 (37%) died of hypothermia and/or lack of

food associated with poor weather, and four (13%) died of

disease, pneumonia, or other bacterial infections. The dis-

eases included three nestlings with bacterial pneumonia, and

one with an intestinal streptococcus infection.  Two appar-

ently healthy nestlings sacrificed for a selenium-related ex-

periment, both from reference areas, had ventricular endo-

cardial necrosis.

Prey items

We collected 25 prey item samples from nestlings after 34

attempts. Adult females fed their nestlings a variety of ter-

restrial and aquatic prey including lepidopterans (butterflies

and moths) caterpillars, damselflies, dragonflies, stoneflies,

dipterans (true flies), midges, and caddisflies. Females either

foraged within a few meters of their nests, or flew as far as

about 100 meters away to forage. They foraged by gleaning

insects and other arthropod prey from rooted emergent

aquatic plants, from rooted floating aquatic plants, from the

water’s surface, and from terrestrial trees and shrubs. Infre-

quently, they also captured prey by flycatching (capturing

prey on the wing). After feeding their young, the females

regularly removed faecal sacks and other debris from the

nest.

Females delivered prey items an average of once every

10.8 minutes (SD = 4.8, n = 25). Of the prey items that could

be identified to source (terrestrial or aquatic) by watching

the parents forage, or to taxon (Order), 36 prey items (43%)

were terrestrial and 48 (57%) were aquatic. This difference

was statistically significant (c2, p = 0.01), but only accounted

for the number of prey items and not the volume. Terrestrial

prey items tended to be large (e.g., caterpillars,  Lepidop-

Site 
N (nests) Mean  

Std.  
Deviation  

Std. 
Error   Min. Max.  

2004 

Eggs failed 

Clode Pond 5 .20 .447 .200 0 1 

Goddard Marsh 8 .50 .756 .267 0 2 

Line Creek 7 1.43 1.14 .429 0 3 

Otto Creek 24 .71 1.08 .221 0 4 

Graves Marsh 2 1.00 1.41 1.00 0 2 

Fording Wetland 5 .20 .447 .200 0 1 

Otto Seep/Ditch 7 .71 1.50 .565 0 4 

Elk River Oxbow 5 .40 .894 .400 0 2 

Total 63 .67 1.03 .130 0 4 

Nestling Mortalities (observed and inferred) 

Clode Pond 5 1.40 1.14 .510 0 3 

Goddard Marsh 6 .00 .000 .000 0 0 

Line Creek 3 .33 .577 .333 0 1 

Otto Creek 19 .11 .315 .072 0 1 

Graves Marsh 1 .00 - - 0 0 

Fording Wetland 5 .00 .000 .000 0 0 

Otto Seep/Ditch 5 .00 .000 .000 0 0 

Elk River Oxbow 5 .60 1.34 .600 0 3 

Total 49 .27 .700 .100 0 3 

Nestling survival (percent) 

Clode Pond 5 62.7 32.1 14.4 25.0 100 

Goddard Marsh 6 100 .000 .000 100 100 

Line Creek 3 91.7 14.4 8.33 75.0 100 

Otto Creek 19 94.7 15.8 3.62 50.0 100 

Graves Marsh 1 100 - - 100 100 

Fording Wetland 5 100 .000 .000 100 100 

Otto Seep/Ditch 5 100 .000 .000 100 100 

Elk River Oxbow 5 80.0 44.7 20.0 .00 100 

Total 49 91.6 22.0 3.14 .00 100 

2005 

Eggs failed 

Clode Pond 7 .43 .535 .202 0 1 

Goddard Marsh 9 .67 1.00 .333 0 3 

Line Creek 10 1.40 1.58 .499 0 4 

Otto Creek 36 .50 .910 .152 0 3 

Elkford Marsh 6 .83 1.17 .477 0 3 

Graves Marsh 9 .22 .441 .147 0 1 

Michel Creek 4 .25 .500 .250 0 1 

Fording Wetland 4 .50 .577 .289 0 1 

Total 85 .60 .978 .106 0 4 

Nestling Mortalities (observed and inferred) 

Clode Pond 8 1.38 1.51 .532 0 4 

Goddard Marsh 8 .25 .463 .164 0 1 

Line Creek 7 1.00 1.00 .378 0 3 

Otto Creek 32 .81 1.15 .203 0 4 

Elkford Marsh 4 2.25 1.71 .854 0 4 

Graves Marsh 9 1.22 1.39 .465 0 3 

Michel Creek 4 1.25 1.89 .946 0 4 

Fording Wetland 4 .00 .000 .000 0 0 

Total 76 .93 1.25 .143 0 4 

Nestling survival (percent) 

Clode Pond 8 45.0 49.9 17.6 .00 100 

Goddard Marsh 8 84.40 35.2 12.4 .00 100 

Line Creek 7 58.4 42.2 16.0 .00 100 

Otto Creek 32 74.0 36.8 6.51 .00 100 

Elkford Marsh 4 25.0 50.0 25.0 .00 100 

Graves Marsh 9 51. 9 50.3 16.8 .00 100 

Michel Creek 4 66.8 47.1 23.6 .00 100 

Fording Wetland 4 1000 .000 .000 100 100 

Total 76 66.4 42.4 4.9 .00 100 

�

Table 3. Mean number of eggs failed, number of nes-

tling mortalities and percent nestling survival per nest,

2004-2005. Eggs failed are those that were incubated

to full term (does not include eggs lost before full term);

mortalities are those observed plus those inferred be-

cause they went missing before the expected fledging

date; nestling survival is the percent of nestlings that

fledged of those that hatched.

Figure 6. Mean (per nest) nestling survival (the number

fledged in relation to those that hatched) in 2004 and

2005. Error bars are mean ± SE.
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tera), while most aquatic prey items were small (e.g., midges,

Chironomidae, and caddisflies, Trichoptera); however, some

aquatic prey were very large (e.g., damselflies, Zygoptera,

dragonflies, Anisoptera, and western stoneflies, Calineuria

californica).

Discussion

We saw no evidence that looking into the nests to count

eggs and young interfered much with parental behaviour,

although I did not test this empirically. As noted above, to

limit exposure of eggs, we avoided disturbing nests on cold

or rainy days. We did not handle the eggs or nestlings,

except for a small sample of nests from which we collected

prey and blood samples in 2005. The females normally re-

turned to the nests to incubate or feed young within a

minute or so of these disturbances. From these observa-

tions, it is unlikely that our observations would have had

any effect on productivity.

That weather affected productivity in this study is

shown by three lines of evidence: (1) smaller clutches of

smaller eggs, higher egg losses, higher nestling mortality

and lower nestling survival in 2005 compared to 2004, as-

sociated with below-normal temperatures and above-nor-

mal precipitation in 2005; (2) specific storms that varied in

space and time when high precipitation and low tempera-

tures were accompanied or followed shortly by high mor-

tality of eggs or nestlings at specific colonies; and (3)

Animal Health Centre diagnoses of pneumonia, other bac-

terial infections, and/or starvation in nestlings found dead

at these times.

Our lowest clutch size, 3.7 in 2005, even though signifi-

cantly lower than the mean of 4.1 we found in 2004, was still

above the provincial mean of 3.4 (calculated from data given

in Campbell et al. 2001 from nest records throughout BC).

Nest success (the proportion of those found with eggs and

followed to a known fate that produced at least one fledg-

ling) was 74% in 2004 and 57% in 2005, compared to provin-

cial average of 24% (N=275) (calculated as above from data

in Campbell et al. 2001). Yellow-headed Blackbirds and Marsh

Wrens compete with Red-winged Blackbirds for nest sites,

and Marsh Wrens destroy blackbird eggs (Willson and

Orians 1963; Orians 1966; Picman and Isabelle 1995; Picman

et al. 1996). The virtual absence of these species (one each

seen in only one of the three years) may have been a factor

in the high productivity, relative to the provincial averages.

The low levels of Brown-headed Cowbird nest parasitism

(4.6% of nests in 2004 and none in 2003 and 2005), probably

also contributed. By contrast, Brown-headed Cowbirds

parasitized 11% of Red-winged Blackbird nests in the

Okanagan Valley (Cannings et al. 1987). In this study, weather

was clearly the dominant factor in lower nestling productiv-

ity in 2005 compared to 2004.
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The Canada Goose (Branta canadensis) on Vancouver Island,

British Columbia
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Abstract: We speculate on the occurrence and distribution of the native Canada Goose on Vancouver Island before the

arrival of the first Europeans and discuss the current taxonomy and status of native Canada Goose subspecies that breed,

migrate through, or winter on the island. We also document Canada Goose introductions and consider the status of these

exotic, ‘resident’ birds, their dispersal, and population growth. We conclude that before the introductions, the Canada

Goose was only a rare breeding bird on the northern half of Vancouver Island.

Key words: Canada Goose, Branta canadensis, Vancouver Island, introductions, subspecies.

Introduction

Campbell et al. (1990) describe the Canada Goose (Branta

canadensis) as a very abundant spring and autumn migrant

throughout British Columbia, including Vancouver Island; it is

locally very common to very abundant in winter along the coast.

Today, this species is also a widespread breeder throughout

much of Vancouver Island, with resident populations now well

established. This was not always the case.

Several authors (e.g., Guiguet 1958; Munro 1979; Best

2008; Best and Arcese 2008; Isaac-Renton et al., in press)

have referred to the resident populations of Canada Geese

on Vancouver Island and the adjacent Gulf Islands as intro-

duced, yet we could find few published details about these

introductions.

Although small, early introductions of Canada Geese had

apparently taken place (Guiguet 1958), it was not until the

1970s that government and non-government agencies began

an organized effort to introduce geese to the province. Ini-

tially, this program occurred on the southwest mainland coast

of British Columbia and shortly after, expanded to Vancouver

Island (Smith 2000). The transplanted geese came from a vari-

ety of sources and did not include the breeding subspecies,

B. c. fulva, which was native to Vancouver Island.

During the past 3 decades, Canada Goose numbers on

southern Vancouver Island have increased rapidly. Intro-

ductions have been quite successful, much to the chagrin of

the agricultural community, water quality managers, health

officers, greens keepers, airport managers, swimmers, habi-

tat managers, and others.

As a result of their negative impacts on farms, parks, and

natural habitats, egg-addling programs were initiated in the early

1990s in some areas including the Capital Regional District (Vic-

toria area), Cowichan River valley, Nanoose and Bonell creeks,

Englishman River estuary and Little Qualicum River estuary

(Cooper 2001, 2003, 2006; Smith 2010). These efforts have had

varying degrees of success. For example, in 2001, high natural

predation rates coupled with earlier egg addling efforts resulted

in a 60% decrease in nesting geese on Quamichan Lake (Cooper

2001). However, it is possible that predation pressure and the

egg-addling measures may have simply caused the resident

geese to nest in other areas (Cooper 2003).

Here, we speculate on the distribution of the native

Canada Goose on Vancouver Island prior to European influ-

ence. We also discuss the taxonomy and status of the native

subspecies that nest, migrate through, or winter on the is-

land. We refer to the exotic, introduced birds as ‘resident’

Canada Geese, document their introductions and discuss

their status, dispersal, and population growth.

Methods

We reviewed historical and current literature, the grey

literature (Wikipedia 2010), unpublished field notes, and

records from the files of the BC Ministry of Environment

(MoE) offices in Victoria and Nanaimo, the B.C. Ministry of

Forests and Range Library (Victoria), the BC Legislative Li-

brary (Victoria), the BC Provincial Archives (Victoria), and

the Royal Ontario Museum (Toronto).
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We used data from the wildlife observation records and

BC Nest Record Scheme at the Royal British Columbia Mu-

seum (RBCM) and the British Columbia Breeding Bird Atlas

(BCBBA 2008). We also reviewed Breeding Bird Survey data

(USGS 2010) and Vancouver Island bird banding schedules

and band recovery records for the Canada Goose provided

by the Bird Banding Office, Canadian Wildlife Service (CWS:

Ottawa) and MoE. In addition, we interviewed several natu-

ralists and biologists familiar with Canada Goose introduc-

tions to Vancouver Island.

We used Christmas Bird Count (CBC) data to estimate

population growth rates on Vancouver Island. We summed

Canada Goose numbers from 6 CBC count areas: Pender Is-

land, Duncan, Nanaimo, Deep Bay, Comox, and Campbell

River. These 6 counts, excepting Victoria, had data from at

least 1976 to 2009. The Victoria CBC data had the longest

history (1958 to 2009) and was therefore more appropriate to

analyse separately for long term patterns. We conducted a

regression analysis on the natural log of the raw data to

determine growth trends and tested their significance with

Analysis of Variance (ANOVA) (Zar 1974, p.205).

Results and Discussion

Status of the native Canada Goose prior to European contact

In the Americas, hunter-gather societies have been impli-

cated in megafaunal extinctions and major alterations of eco-

systems through exploitation of keystone species and the use

of fire (Rick and Erlandson 2009). So, one could ask the ques-

tion, “Is there evidence that, before the arrival of the first

Europeans, west coast First Nations played a role in reducing

or eliminating early and once-large nesting populations of the

Canada Goose on southeastern Vancouver Island?”

Butler and Campbell (2004) look at animal resource use

by First Nations on the Pacific Northwest Coast. Their study

extends back between 10,000 and 7,000 years BP. Although

they do not specifically mention Canada Geese, they found

Anatidae the most ubiquitous and highest-ranking bird fam-

ily in middens. Bird bone frequency was generally much lower

than fish and mammals and fish outnumbered both mammals

and birds by an order of magnitude. Even that was consid-

ered an underestimate due to differences in recovery meth-

ods. Butler and Campbell (2004) conclude that intensive use

of the same species over the millennia did not deplete the

animal populations because they found little change in pro-

portions of the different resources used in the faunal re-

mains they examined.

Miller (1960) describes the avian families or species

from 500 bones or fragments found in 9 middens along the

shores of Puget Sound. Anatidae made up 61% of the

avian samples; however, goose bones were “few.” The

dominant waterfowl were the salt-water and estuarine

ducks, with the Mallard (Anas platyrhynchus) and scoters

(Melanitta spp.) being the most plentiful.

Hobson and Driver (1989) summarize the archaeological

evidence for use of the Strait of Georgia by marine birds.

They mention Canada Goose remains as being the most wide-

spread of all the swans and geese; however, relative abun-

dance and seasonal data are not given. They conclude ma-

rine and associated bird use of the strait had changed little

during the last 5,500 years.

Sprot (1928) discusses a variety of trapping methods used

by Indian wildfowlers on Vancouver Island, including flight

nets, dip nets, drop nets, and other means. All these meth-

ods of trapping waterfowl were only used during migration

periods or winter. There was no mention of egg gathering or

of taking geese on the nest.

Wigen (1980) examined the faunal remains in midden de-

posits near the mouth of the Tsable River and at Buckley

Bay on the southeast coast of Vancouver Island. Among the

bird remains found at both sites, fewer than 10% were goose

bones, identified only to Brant (Branta bernicla), Anser sp.

and Anserinae; Canada Geese were not specifically identi-

fied. The Buckley Bay deposits were about 2000 years BP;

the Tsable River deposits ranged from 1000–4000 years BP.

There have also been several other archeological exca-

vations along southeastern Vancouver Island, mostly related

to development proposals. Unfortunately, much of this work

remains unpublished, existing largely in the form of confi-

dential government reports, not readily available to the pub-

lic. However, Wigen (2010) analyzed the contents from many

of these excavations and found that Canada Goose remains

are relatively scarce in middens from this part of Vancouver

Island. She also indicates that juvenile goose bones are eas-

ily distinguished from adult bones and she has not detected

the former in any of her samples.

Many west coast Native peoples have traditionally har-

vested seabird eggs each spring in a sustainable manner

including those on the west coast of Vancouver Island (Ca-

nadian Wildlife Service 2004). Thus, the possibility does ex-

ist that egg gathering activities could have taken place on

the east coast estuaries of Vancouver Island, as well. How-

ever, we found no evidence of such activities. Indeed, we

found no evidence that the Canada Goose—and specifically

nesting birds—ever formed a significant part of the diet of

the early Native peoples of Vancouver Island. When Canada

Geese were a part of their diet, it appears they were taken

only during autumn migration or in winter. We found no evi-

dence that large, nesting populations of the Canada Goose

were extant on southern Vancouver Island prior to the arrival

of the first Europeans.

Status of the native Canada Goose post-European contact

The first report of geese from the Vancouver Island area

comes from Pearse (1968) who includes an annotated com-

ment from Haswell, on the sailing vessel Columbia-Rediviva:
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“1st September 1791: [Somewhere off the southern

end of Vancouver Island] ‘Geese were in tolerable

abundance.’ This date is early for all kinds except B.c.

fulva, which could have been resident then.”

Pearse (1968) gives no further details and his comment

that the unidentified geese could have been resident or even

Canada Geese is conjecture. He goes on to describe natives

and sportsmen from Haswell’s ship taking both ducks and

geese at Clayoquot in October.

Other early reports from Vancouver Island mention the

Canada Goose only as a migrant or wintering bird (e.g., Mayne

1862, p. 418; Lord 1866, p. 111–112).

Brown (1868, p. 416 and 425) has the Canada Goose oc-

curring and perhaps breeding on Vancouver Island. Unfor-

tunately he gives no details other than a general mention in

his discussion of the interior of the island, which “is very

bare of bird-life….” He notes that occasionally birds are seen

by the lakes and rivers, and grouse and woodpeckers are the

only sounds, “save the cry of the Heron and the noise of the

Geese and Ducks which resort for breeding-purposes to the

solitary inland waters.” The evidence for and locations of

these “breeding” geese are not provided.

Swarth (1912) and his expedition to collect specimens

and records of the higher vertebrates of Vancouver Island,

spent from 23 April to 28 September 1910 in the mid-island

region. Much of that time was spent within the general area

of Parksville, French Creek, Little Qualicum River, and

Errington as well as the Nanaimo and Alberni areas and

Nootka Sound north to Tahsis. Canada Geese were not re-

ported.

During the summer of 1917, Taverner (1918) spent early

August in the Alert Bay area, including the Nimpkish River

estuary. He records only one Canada Goose flock flying “up

the main steamer channel.”

Alford (1928) reports birds he encountered between 1912

and 1920 on southern Vancouver Island; he notes the Canada

Goose only as “common in winter.”

As increasing ornithological research took place in the

province, an often-clouded but improving picture of the na-

tive Canada Goose subspecies occurring on Vancouver Is-

land began to emerge. Current names and subspecies are

described (Mowbray et al. 2002; R. C. Banks et al. 2004):

Atlantic Canada Goose (B. c. canadensis)

In the first distributional list of the birds of British

Columbia, Brooks and Swarth (1925) report this race

as a common resident, breeding almost throughout

the province and wintering on the coast. They include

but one nest record from Vancouver Island at Campbell

Lakes. By the early 1940s, the name B. c. canadensis

began to be restricted to the pale-breasted birds of

the Atlantic coast (Aldrich 1946) although Munro and

Cowan (1947) still included this subspecies as a

summer visitor to the British Columbia interior. Munro

and Cowan (1947) do not mention any Vancouver

Island records nor do they reference nesting geese at

Campbell Lakes. They included B. c. occidentalis as

the coastal race for the large-bodied subspecies.

Campbell et al. (1990) do not list B. c. canadensis at

all and this race is no longer considered to occur

naturally in British Columbia and probably never did.

We believe the Campbell Lakes birds mentioned in

Brooks and Swarth (1925) were most likely B. c. fulva.

Great Basin Canada Goose (B. c. moffitti)

Brooks and Swarth (1925), Munro and Cowan

(1947), and Campbell et al. (1990) do not mention this

subspecies on the British Columbia coast; however,

our review of banding data shows that this race

regularly visits Vancouver Island.

The first Canada Goose banding records reported

from Vancouver Island were of single band recoveries

made in 1949 and 1953. Hunters shot these birds in

September somewhere near Victoria. Ian McTaggart-

Cowan had banded both geese “within the range

ascribed to Branta canadensis moffittí” (Cowan 1954).

The initial goose recovery was of a local bird (L; young

bird incapable of sustained flight) banded in the

summer of 1949 at Phililloo Lake; the second goose

had been banded in the summer of 1951 as a one year

old or older (AHY; bird known to have hatched before

the calendar year of banding) at Simon Lake. Both

lakes are located near Lac la Hache in the southern

Cariboo region.

In July 1967, a goose banded in the Kelowna area

of the Okanagan was shot west of Duncan in November

1969. In 1968, 3 L geese banded by H.T. Butler near

Francois Lake in the north-central interior were found

the following winter on Vancouver Island. Two were

recaptured, one near Victoria, and one at Refuge Cove;

the third was shot northwest of Ucluelet.

In June, 1984, a Canada Goose banded as an L

bird in the Chilcotin near Lees Corner, 70 km west of

Williams Lake, was shot near Campbell River in

September of that year. Six L Canada Geese banded in

the Chilanko Forks-Puntzi Lake region of the Chilcotin

in June 1985, were shot in the Duncan area in December

1985 and January 1986. Also, an L goose banded

northwest of Prince George in June 1987 was later

shot in the Nanaimo area in January 1998. Banding

records also indicate that individuals of this race

banded as L birds in western Washington and Oregon

were reported from southern Vancouver Island during

autumn migration, winter, and summer (see also,

Potential gene pool mixing, below).

The majority of these band recoveries indicate

the birds were wintering on Vancouver Island,

which to our knowledge has not been reported

before for the moffitti subspecies.
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Aleutian Canada Goose (B. c. leucoparia)

Known as Hutchins Goose (B. c. hutchinsi) in

Brooks and Swarth (1925), the Aleutian Canada Goose

was considered a common migrant, with numbers

remaining throughout the winter on the southwestern

coast. By the time of Munro and Cowan (1947), the

race was known as the Lesser Canada Goose (B.

leucopareia) and was considered a transient on the

coast; it was not known to nest in the province.

Neither Munro and Cowan (1947) nor Campbell et al.

(1990) could substantiate the statement in Brooks and

Swarth (1925) that these birds wintered on the

southern part of the coast.

Dusky Canada Goose (B. c. occidentalis)

Known as the White-cheeked Goose in Brooks

and Swarth (1925), they report the Dusky Canada

Goose as confined to the coastal strip of British

Columbia, breeding only in the northern portion of

its range. Vancouver Island records are not

mentioned. Later Brooks (1926) describes this

subspecies as occurring “south to, but not perhaps

including, Vancouver Island.” Taverner (1928) also

notes that this subspecies “breeds along the coast

from the Queen Charlotte Islands (perhaps from

Vancouver Island) to Prince William Sound,

Alaska.”

In the late 1940s, Munro and Cowan (1947)

describe B. c. occidentalis as a resident on the coastal

strip of the province north of latitude 50° 30' with a

probable centre of abundance on the Queen Charlotte

Islands. They include Laing’s (1935) nesting record

from Caribou Creek, a tributary of the Oyster River, in

the Courtenay region, Vancouver Island; however,

see B. c. fulva, below.

Munro and Cowan (1947) note an autumn

movement, which brings some birds to the southern

part of the British Columbia coast to winter including

Port Hardy, Quatsino, and Nanaimo. Bellrose (1976)

reports that a few Dusky Canada Geese stop on

Vancouver Island but most make landfall in southwest

Washington.

On the west coast of the island, Hatler et al. (1978)

report some 2,000 Canada Geese using Pacific Rim

National Park and the surrounding area during autumn

migration, with occasional numbers reaching upwards

of 10,000 birds. They believe most are of the

subspecies B. c. occidentalis.

Banding returns indicate that Dusky Canada

Geese, banded on the Copper River delta, Alaska,

migrated along both the east and west coasts of

Vancouver Island, where birds were harvested or their

bands read from October through January. Birds

encountered in December and January are likely over-

wintering birds.

Banding data also suggest that small numbers of

this subspecies stopover or winter in the Victoria area.

For example, on the 1991 and 1993 Vancouver Island

Canada Goose surveys of late November, when most

of the Canada Goose migrants have dwindled

(Campbell et al. 1990), 103 and 25 Dusky Canada

Geese, respectively, were reported from the Swan and

Blenkinsop lakes area near Victoria (Dawe et al. 1994).

In 1991, 4 of the birds were observed wearing red

neck collars while 3 collared birds were found in 1993,

2 of which were also seen in 1991. These birds were

collared west of Alaganik, Alaska, on the Copper River

delta. We also have reports of collared birds in

December and January.

Based on current genetic research and banding

returns, we now know that B. c. occidentalis breeds

only in Alaska, on the Copper River delta, on several

islands in the Gulf of Alaska, and in Prince William

Sound and winters primarily in Washington and

Oregon (Campbell et al. 1990; Mowbray et al. 2002).

Some authors believe that B. c. occidentalis and

B. c. fulva are morphologically inseparable (e.g., Palmer

1976), which likely explains the apparent confusion

by Brooks and Swarth (1925), Taverner (1928), and

Munro and Cowan (1947). These 2 subspecies

maintain their current taxonomic status based on their

disjunct breeding and wintering distributions,

moderate differences in morphology, and differences

in mtDNA (Mowbray et al. 2002).

Vancouver Canada Goose (B. c. fulva)

The Vancouver Canada Goose is considered a

breeding bird from southeastern Alaska through

northwest British Columbia, including the Queen

Charlotte Islands and northern Vancouver Island

(Mowbray et al. 2002).

Bellrose (1976) reports that B.c. fulva is mainly

non-migratory and notes that 62% of banded birds

had traveled less than 100 miles [160 km] from Glacier

Bay, Alaska. He reports that 17% of the birds were

recovered south of Vancouver Island, which may

explain the few birds that winter on the island.

Recently, Hupp et al. (2010) surgically implanted

166 adult female Vancouver Canada Geese in southeast

Alaska with very high frequency radio-transmitters.

During winter radio-tracking flights, they detected 155

geese, most of which moved ± 30 km between

November and March. No radio-marked females were

detected in coastal British Columbia, Washington, or

Oregon. They conclude likely <2% of Vancouver

Canada Geese nesting in southeast Alaska migrate to

wintering areas in Washington and Oregon.

In 1933, Laing (1935) located and collected a pair

of nesting geese and their clutch of 5 eggs from

Caribou (= Woodhus) Creek. We believe at least part
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of this clutch (3 eggs) resides at the Canadian Museum

of Nature (specimen no. CMNAV E2184); however, we

could not locate the adult specimens, which may

represent the only examples of the native race of Canada

Goose that originally nested on central Vancouver Island.

Laing (1935) considered the pair to be of the race B. c.

occidentalis. Because of the difficulty in separating B.

c. occidentalis and B. c. fulva in the hand and our current

understanding that B. c. occidentalis breeds only in

Alaska, it is more probable that Laing’s birds were of the

race B. c. fulva, but this awaits confirmation.

Don Robinson (2010) recalled a story often

recounted by his uncles (A.B.C. Brown and C.E.A.

Brown) who lived for years by Great Central Lake.

There they often fished McBride Lake and drainage at

the western end of Great Central Lake. In late July of

either 1935 or 1936, while walking back from McBride

Lake to Great Central Lake, “they flushed a family of

Canada Geese while crossing a swamp area. The geese

could not fly and appeared to be a pair of adults with

several young; all quickly scattered into the swampy

area.” Robinson’s uncles continued fishing McBride

Lake and its tributaries until the early 1970s but that

was their only summer contact with Canada Geese.

The habitat suggests these birds were B. c. fulva and,

if so, it would make this the southernmost nesting

record for this subspecies. We also believe the nesting

record first reported by Brooks and Swarth (1925) at

Campbell Lakes was of this subspecies.

Richardson (1971) reports the Canada Goose, only

as a winter resident (120 birds) and migrant (1,000 birds)

in the Grant Bay, Browning Inlet region near the

northwest tip of Vancouver Island some 41 km

southeast of Cape Scott. He does not differentiate the

subspecies but these birds are most likely B. c. fulva.

Hatler et al. (1978) report that in the late 1960s and

early 1970s, small numbers, “usually less than 50”

geese, winter in Pacific Rim National Park; “most of

these appear to be … B.c. fulva.” Today, a few hundred

geese, likely this subspecies, winter there (501 Canada

Geese were reported on the Tofino Christmas Bird

Count, 28 December 2002 (CBC 2010). The geese

spend most of their time moving between the golf

course and the Tofino mudflats (Clarkson 2009).

Recently, Cooper (2009) found what he believes

to be a few native geese nesting on the estuaries and

larger bogs at the north end of the island. During

aerial surveys in 2004, he recorded 2 broods in 50 km2

of bog habitat near Knob Hill. He notes a few pairs

have also bred at Holberg on the Goodspeed River

estuary (Cooper 2009). The latter birds possibly

originated from the Nimpkish River area introductions

but that has not been determined.

Based on our analysis, we believe B. c. fulva is

most probably the native Canada Goose subspecies

that nested on Vancouver Island and likely still does,

if only at the northern end of the island. Leach (1982)

came to a similar conclusion in his historical review

of waterfowl on the Fraser River delta: “If any

subspecies of Canada Goose once nested on the lower

mainland coast it was more likely to have been the

Vancouver Canada Goose….”

Cackling Goose (B. hutchinsii)

Brooks and Swarth (1925) considered the Cackling

Canada Goose (B. c. minima) a fairly common migrant

along the coast and list one December record from

Parksville. Munro and Cowan (1947) describe the

Cackling Goose as a distinct species (B. minima) that

is a transient along the coast with a few birds wintering.

They list records from Parksville, Qualicum Beach,

and Victoria. Campbell et al. (1990) describe the race

B. c. minima as occurring regularly as a spring and

autumn migrant in the province but usually in small

numbers. Today, the Cackling Goose is considered a

distinct species (Banks et al. 2004). We have excluded

Cackling Goose records from our analysis and do not

discuss this species further.

In summary, before the 1970s, the Canada Goose was prima-

rily a migrant and winter visitant to Vancouver Island. Laing’s

(1935) comment, “April 21, 22 and 23 [1933] were spent on an

expedition in quest of the breeding form of Branta canadensis,”

and the fact he considered the nesting pair he found, a note

“worthy of record,” strongly suggest that nesting Canada Geese

were scarce on Vancouver Island in the 1930s. This is sup-

ported by the scarcity of early nesting records of the native

Canada Goose subspecies, which are very rare with none known

from south of the Great Central Lake area.

By the early 1970s, the status of the Canada Goose on

southern Vancouver Island began to noticeably change.

There, a small, resident breeding population in the Victoria

and Quamichan Lake areas had grown to about 200+ birds

from earlier introductions in the late 1920s and early 1930s

(Guiguet 1958; see also The introduced, resident…, below).

Elsewhere, most geese were still either migrants or winter

visitants. Except for new information about the regular oc-

currence of native B. c. moffitti on Vancouver Island, even

our current knowledge of the known native subspecies oc-

curring on the island suggests their status is still much the

same as it has been historically. So why is the Canada Goose

now a widespread breeder on Vancouver Island, particularly

along the southeast coast?

The introduced, resident Canada Goose on Vancouver Island

As early as 1918 (Alford 1928) and through the early

1930s, the Province of British Columbia operated one or more

game farms near Victoria, apparently near Colquitz River

(Cummins 1920), Cedar Hill (Munro 1921) and Elk Lake (Jones
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1927). Following the closure of the Colquitz and Cedar Hill

game farms, the Elk Lake Game Farm was established in 1926

and focused on rearing Ring-necked Pheasants (Phasianus

colchicus; 2,300 birds at the year end). The game farm also

had 10 adult Canada Geese (Jones 1927), from which 5 young

were produced in 1928 (H.M Laing field notes; Jones 1929);

the source stock of those birds is not mentioned.

An entry in Jones (1930), suggests that in 1929, 16 Canada

Geese were liberated from the Elk Lake Game Farm and likely

released at nearby Elk Lake. This is the earliest introduction of

Canada Geese on Vancouver Island we could find. Private game-

bird farming regulations were also instituted in 1929 and the

game commission began to receive applications for permits to

engage in the business of game-bird farming (Jones 1930).

In 1930, 2 “settings” of goose eggs were obtained from

Penticton but only 1 young was produced; it was released at

Elk Lake (Jones 1931). In 1931, another 2 settings of goose eggs

were received from Penticton and 2 young were raised and re-

leased at Elk Lake (Jones 1932). Guiguet (1958) suggests that

James A. Munro played a role in these early goose introduc-

tions. Munro lived in the Okanagan at that time and may have

been supplying the eggs to Jones. For example, a gosling speci-

men collected from an egg in 1930 near Vaseux Lake (ROM

84105) and Munro’s own field notes indicate he regularly looked

for nesting geese in the Okanagan in the 1930s and earlier. His

field notes do not specifically mention collecting eggs for the

game farm (Pudden 2010). However,  it is likely that Munro was

the source of these “Penticton” goose clutches.

There was no mention of geese at the Elk Lake Game Farm

in the 1932 game commission report (Jones 1933). In 1933, the

game farm once again had 12 geese in their pens and they

hoped “to have some young next year” (Jones 1934).

In 1934, the Elk Lake Game Farm ceased operations in

favour of privately run game farms which apparently could

produce birds at lower cost (Province of British Columbia

1935, p. R6); the numbers of geese held in the game farm

pens or their fate is not discussed. However, based on the

earlier releases, it is likely they would have been liberated at

Elk Lake and are probably some of the birds mentioned by

Guiguet (1958). In 1934, there were as many as 161 licensed

game-bird farmers in the province. These game farms collec-

tively held a total of 15 geese (Province of British Columbia

1935, p. R43). We found no evidence that the Province ever

purchased geese from the farms during the 1930s or 1940s.

By 1939, there were up to 184 licensed game-bird farmers in

the province (Province of British Columbia 1940, p. L77). These

private game farms could have been the source of additional

goose introductions to Vancouver Island (Cowan 2006); how-

ever, if they occurred, they were not documented and therefore

were likely unauthorized (but see Ed Wood comment, below).

The 1943 Game Commission Report notes “Canada Geese

are to be observed in small numbers on Quamichan Lake”

(Province of British Columbia 1944, p. JJ11). This is the first

mention of what appears to be an established resident popu-

lation on Vancouver Island, likely resulting from the 1934

and earlier releases of geese on Elk Lake. These birds were

probably part of the population mentioned by Guiguet (1958)

that moved between Elk Lake and Quamichan Lake:

“The geese resident at Elk Lake on the south end of

Vancouver Island are of this subspecies [B. c.

canadensis]. About a dozen birds were placed there

some years ago by Game Warden Jones and the late

J.A. Munro, then Dominion Wildlife Officer. The birds

have increased in numbers, and we have recorded as

many as 200 on occasion at Elk Lake. They trade back

and forth to Quamichan Lake, and feed in surrounding

fields on the Saanich Peninsula. These geese nest

and raise their young in the vicinity of both lakes and

other small lakes in the vicinity.”

According to a report in the MoE files (Anonymous 1989),

Canada Geese were also introduced to the Nanaimo area of

Vancouver Island as early as 1946; however, we could find

no details of introductions this early for that area. In any

case, such introductions, if they occurred, did not appear to

make any significant changes to the status of the Canada

Goose in the Nanaimo area.

The first Canada Goose banding efforts on Vancouver

Island are attributed to Ed Wood, who banded a total of 11

individuals in 1955 and 1956, somewhere in the Saanichton

area, just north of Victoria. The records show that he banded

both L and older birds during these years, including 4 hand-

reared geese in 1956. Although it is unclear precisely where

these geese were banded, we believe it was at Elk Lake, where

breeding was first recorded in 1954. The latter record coin-

cides with a photo sequence of a gosling hatching from an

egg, illustrated in Wildlife Review (Anonymous 1957). The

egg was apparently hatched at the Island View Game Farm,

privately operated by E.C. Wood, likely the same person as

the above-noted bander. It is unclear whether this egg was

collected from the wild or produced by captive geese.

In the late 1950s and early 1960s, the Canada Goose was

still a rare bird in the Victoria to Sidney area. Allen Poynter’s

first contact with the Canada Goose on Vancouver Island

was in 1958 or 1959 when he was told about a pair nesting on

the shore of a small lake on private property just south of

Beaver Lake near Victoria. He later found the nest with a

clutch of 6 or 7 eggs. Poynter recalls that, at that time, it was

a noteworthy event to find a Canada Goose nest anywhere

in the Victoria area (Poynter 2010). In the winter of 1962–

1963, David Hancock conducted a series of aerial waterfowl

surveys from Patricia Bay around the Saanich Peninsula in-

cluding Sidney Island south to Trial Island (Hancock 1963).

Between the end of September 1962 to the end of February

1963, Hancock flew a total of 11 surveys and did not report

any Canada Geese.

By the late 1960s, Canada Geese became more prevalent

on the southern part of Vancouver Island. In 1967, Bill Mor-

ris, a CWS biologist, banded 84 geese on Quamichan Lake
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(including 32 L birds) and another 32 AHY geese on Elk Lake.

During the following 2 years he banded 5 AHY geese at

Honeymoon Bay on Lake Cowichan and 9 geese at Thetis

Lake, 8 of which were L birds. Re-encounters of these marked

birds between 1967 and 1974 clearly show their movements

between the 4 banding sites. Another 2 records show that a

goose banded at Elk Lake was later shot by a hunter near

Shawnigan Lake and a Quamichan Lake goose was found

dead near Sooke.

Then, in the early 1970s, the British Columbia Fish and

Wildlife Branch embarked on a program to introduce Canada

Geese to various locations on the B.C. Lower Mainland with

partners that included Ducks Unlimited Canada, Douglas

College, Pitt Waterfowl Management Association, Kortright

Waterfowl Park (Guelph, Ontario), CWS, BC Waterfowl Soci-

ety, BC Wildlife Federation, Vancouver Natural History Soci-

ety, and Royal Canadian Engineers1. The purpose of the in-

troductions was to provide sportsmen with a harvestable

surplus of Canada Geese and to increase wildlife viewing

opportunities (Anonymous 1988; Smith 2000).

According to Smith (2000), the introduced birds on the

southwest mainland coast of British Columbia originated from

Alberta, Saskatchewan, Ontario, Minnesota, and south-cen-

tral British Columbia. The Lower Mainland goose popula-

tion is now composed of multi-race hybrids resulting from

the interbreeding of at least 3 subspecies from 2 major

sources: B. c. moffitti, obtained from southern Alberta and

hybrids of B. c. maxima and B. c. interior from southern

Ontario (Smith 2000; Forbes 2009).

The BC Fish and Wildlife Branch also carried out similar

introductions on Vancouver Island. In 1971, Ray Halladay and

Ian Smith, biologists with the BC Fish and Wildlife Branch,

began trapping geese on Quamichan Lake (Fig. 1) to trans-

plant to Klaklakama Lakes in the Nimpkish River valley area of

northern Vancouver Island (Halladay 1972). All the transplanted

birds were young of the year, pre-flight goslings (Halladay

2010) of the subspecies B. c. moffitti (Smith 1972).

During this project Halladay and Smith recaptured 13 of

the geese banded by Bill Morris. All but one had been banded

at Quamichan Lake in 1967; the remaining goose was banded

in 1968 at or near Honeymoon Bay, Lake Cowichan. All of

these previously banded geese were returned to Quamichan

Lake and were not part of the transplant to the Klaklakama

Lakes. All geese transplanted in the second and third years

of this project came either from private game farms, the George

C. Reifel Bird Sanctuary, or Stanley Park on the Lower Main-

land (Table 1).

Other introduction sites on Vancouver Island followed in

1973 and continued through the 1980s (Fig. 2). Table 1 shows

the source locations, race, release locations, and numbers of

Canada Goose - Dawe & Stewart

Figure 1. Provincial Fish and Wildlife

Branch biologists, Ray Halladay (left)

and Ian Smith, capturing a Canada

Goose at Quamichan Lake. In 1971, a

total of 12 geese were translocated from

this lake near Duncan to Klaklakama

Lakes in the Nimpkish River valley area.

Image 68980 courtesy of Royal BC Mu-

seum, BC Archives; photographed for

Beautiful British Columbia by Rob

d’Estrube, 7 Jul 1971.

1 Details in a letter from D.R. Halladay, B.C. Fish & Wildlife Branch, Victoria to F.G. Cooch, CWS, Ottawa.
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Table 1. Known or suspected locations of Canada Goose introductions on Vancouver Island, 1929 – 1991. 

Date 
General 
Location 

Number 
introduced  Release site Source stock Comments 

      

1929 Victoria? 16 Elk Lake? Unknown, B. c. moffitti? Jones 1930 

1930 Victoria 1 Elk Lake Penticton, B. c. moffitti Jones 1931 

1931 Victoria 2 Elk Lake Game Farm Penticton, B. c. moffitti Jones 1932 

1934 Victoria ~12 Elk Lake? Okanagan?, B. c. moffitti? These were likely birds released to Elk Lake when the 
Provincial Game Farm was closed although this is not 
certain. It agrees somewhat with Guiguet's (1958) 
comments that birds were introduced by J.A. Munro and 
Game Warden Jones "some years ago". See text. 

1946 Nanaimo ? ? Fraser valley CWS and MoE unpublished report; unable to confirm if this 
actually occurred 

late 1960s - 
early 1970s 

Parksville 20–30 Craig Bay Fraser valley Released by a private game farm; no government 
involvement; pers. comm. Bud Smith and A. Poynter 

late 1960s - 
early 1970s 

Nanaimo ? Jesse Island Alberta?, B. c. moffitti? Unknown number of Canada Geese released by a private 
game farm; no government involvement; pers. comm. Bud 
Smith 

1971 Nimpkish valley 22 Klaklakama Lakes Quamichan Lake, B. c. moffitti; private game farm, 
hybrid

2
 

F&W Branch, unpublished report
1
 

1972 Nimpkish valley 18 Klaklakama Lakes Abbotsford, private game farm, hybrid; Aldergrove, 
private game farm, hybrid 

F&W Branch, unpublished report 

1973 Nimpkish valley 22 Klaklakama Lakes George C. Reifel Bird Sanctuary, hybrid F&W Branch, unpublished report 

1973 Comox 10 ? ? Province of British Columbia (1973, p. AA 56) 

1973 Nimpkish valley 25 Upper Klaklakama 
Lake 

Abbotsford, private game farm, hybrid Purchased and released by Canadian Forest Products 

1974 Nanaimo 43 Buttertubs Marsh  
George C. Reifel Bird Sanctuary and Stanley Park, 
hybrid 

F&W Branch, unpublished report 

1974 Courtenay ? “Marriott Reserve” Stanley Park, Vancouver Letter from W.D. Haddelton, Regional Protection Officer, 
F&W Branch, to a private game farm. Not known if carried 
out. 

1976 Lantzville 4 Private property  

1976 Gabriola Island 10 Private property  

1976 Nimpkish valley 10 Klaklakama Lakes  

1976 Duncan 6 Quennell Lake  

Memo in Wildlife Branch files of people or organizations 
interested in obtaining noted numbers of Canada Geese for 
release; it is not known if these releases were carried out. 

1976 Nanaimo 15 Buttertubs Marsh  George C. Reifel Bird Sanctuary, hybrid MoE unpublished report 

1976 Nimpkish valley 7 Klaklakama Lakes George C. Reifel Bird Sanctuary, hybrid MoE unpublished report 

1976 Cedar 4 ? George C. Reifel Bird Sanctuary, hybrid MoE unpublished report 

1976 Nanaimo 3 Hammond Bay George C. Reifel Bird Sanctuary, hybrid MoE unpublished report 

1976 Woss 4 Woss Lake Coal Harbour MoE unpublished report 

1976 Parksville ? Englishman River 
estuary 

 Letter from Stan Devereaux (MoE) to a private citizen re 
request for Canada Geese; not known if any transplants 
were released. 

1985 Sidney Island 50 Sidney Island Nanaimo area, hybrid Permit to Sallas Forest Limited partnership to capture up to 
50 geese; likely carried out in 1986 

1986 Sidney Island ~50 Sidney Island Westwood Lake, Nanaimo, hybrid MoE banding data plus photographs supplied by Jim Hatter 

1989 Nimpkish valley 22 Upper Klaklakama 
Lake 

Nanaimo area, hybrid MoE banding data 

1991 Duncan 488 Cowichan River 
estuary 

Elk and Beaver lakes, Victoria, hybrid Young of the year; CWS banding data 

1
Much of these data were gathered from Ministry of Environment files in Nanaimo, BC; however, we could not ascertain whether or not the information on Canada Goose introductions with   

which we were provided was complete. 
2
 Indicates a hybrid subspecies mix of B. c. moffitti, B. c. maxima, and B. c. interior. 
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birds where known, for Canada Goose introductions on Van-

couver Island. The multi-race hybrids from the Lower Main-

land apparently formed much of the initial stock for the 1970s

introductions on Vancouver Island and later mixed in the

Victoria area with the Okanagan birds from the earlier Elk

Lake introductions. The native nesting subspecies (B. c.

fulva) was not used for any of the Vancouver Island intro-

ductions.

Population increases and spread of resident Canada Geese

After the introductions of the 1930s, Canada Goose num-

bers on the southern part of Vancouver Island grew only

slowly until the late 1960s, when their populations began

expanding from their pioneering breeding areas at Elk and

Quamichan lakes (see Figure 5).

A waterfowl survey conducted during the 1974 nest-

ing season by Robinson and Dorst (1974), provides a

snapshot of Canada Goose breeding distribution on

southern Vancouver Island at that time. During the sum-

mer, geese were found or known to be nesting only in

the Victoria, Duncan, and Nanaimo areas (Table 2). Nest-

ing geese rapidly colonized many other sites over the

following decades, sites that had no geese before 1974.

Some examples follow.

As noted before, aerial surveys by Hancock (1963) re-

vealed no Canada Geese on Sidney Island in late 1962 and

early 1963. A total of 50 geese were introduced to this island

in 1986 (Table 1). In 1988, Butler (2010) recorded 2 adults and

17 young on the island and in August 1997 he recorded 300

geese in the island lagoon.

A survey of the Nanaimo River estuary from January
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Figure 2. Peter Janus, caretaker, feeding a

flock of Canada Geese on Sidney Island,

1986. These unbanded geese were intro-

duced to the island as goslings from the

Nanaimo area and were reared and released

on Sidney Island under permit from the Wild-

life Branch. Photo: Jim Hatter.

 

Location Results 
Year of first Canada 
Goose nesting record 

Quamichan Lake, Duncan  Canada Goose breeding recorded 1950 
Elk Lake, Victoria Canada Goose breeding recorded 1954 
Thetis Lake, Victoria Canada Goose breeding recorded 1968 
Long Lake, Nanaimo Canada Goose breeding recorded; bird nesting in artificial nest tub 1974 
Cowichan Estuary, Duncan Canada Goose breeding reported by locals but not recorded on survey 1974 
Whitty’s Lagoon, Victoria Geese not recorded 1977 
Albert Head Lagoon, Victoria Geese not recorded 1977 
Esquimalt Lagoon, Victoria Geese not recorded 1979 
Somenos Lake, Duncan Geese not recorded 1981 
Blenkinsop Lake, Victoria Geese not recorded 1982 
Portage Inlet, Victoria Geese not recorded 1983 
Mesachie Lake, Lake Cowichan Geese not recorded 1984 
Sooke Estuary Geese not recorded 1985 
Englishman River estuary, 
Parksville 

Geese not recorded 1989 

Cameron Lake, Whisky Creek Geese not recorded 1989 

 

Table 2. Robinson and Dorst (1974) Canada Goose survey results from southern Vancouver Island showing locations

surveyed, Canada Goose findings, and first nesting dates recorded in Royal BC Museum files.
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through April 1973, recorded a maximum of 9 Canada Geese

on the estuary (Vaudry and Land 1973). Surveys for the same

period in 1999 recorded a high of more than 190 Canada Geese

and, in July of that same year, 420 geese were recorded (Monty

et al. 2007).

Despite the earlier introduction of around 20–30 Canada

Geese at Craig Bay in the late 1960s or early 1970s (Table 1),

populations took some time to establish and increase in abun-

dance in the Parksville-Qualicum Beach area.

For example, a foot-survey of the Englishman River estuary

in June 1974 did not find any nesting Canada Geese (Robinson

and Dorst 1974) and weekly surveys conducted from 17 June

1979 –29 June 1980, recorded only 3 observations of Canada

Geese (8 birds was the highest number reported). During weekly

surveys conducted from 3 November 1988 –24 May 1989, Canada

Geese were reported on every survey day with a high count of

233 birds. By 2003, breeding was well established on the estu-

ary and an egg-addling program was initiated to control the

goose population (Cooper 2003). At least 73 pairs were reported

nesting on the Englishman River estuary in 2007 (Lynch and

Clermont 2008), the highest known density of nesting Canada

Geese on Vancouver Island.

On the Little Qualicum River estuary, only 31 records of

the Canada Goose were made over the period January 1975

through September 1984 (Dawe and Buechert 1995–146 sur-

veys between 19 January 1975 and 25 May 1979; NKD unpub-

lished data). Most of the geese were seen during migration or

in winter with only 4 summer records, all of which occurred

from 1983 or later. In the summer of 1984, the first pair of Canada

Geese nested on the estuary. By 2010, at least 45 pairs of

geese nested on the Little Qualicum River estuary (Fig. 3; H.

Clermont 2010), despite 4 consecutive years of egg-addling.

In 1981, a breeding waterbird survey of 31 wetlands was

conducted in the mid-island area from Boomerang Lake, just

north of Nanaimo, west to the Port Alberni area, and north to

Cumberland (NKD unpublished data). Nesting Canada Geese

were found only on Enos Lake on the Nanoose Peninsula

although there was a possible breeding pair on Patterson

Lake in the Port Alberni area.

Hamilton Marsh, a 36 ha wetland ca. 6 km southeast of the

Little Qualicum River estuary turned out to be the most pro-

ductive waterbird breeding site of the 31 wetlands but Canada

Geese were not found there in 1981. A pair with 3 goslings was

seen at Hamilton Marsh in 1988 (RBCM files) and by 1995, at

least 10 pairs nested there (Cousens et al. 1996). In 2007, 40

adult geese and 18 nests were found at Hamilton Marsh dur-

ing a late-April goose survey (Cooper 2009).

In 1989, CWS and MoE began regular surveys to monitor

changes in Canada Goose numbers between Victoria and

Courtenay. They were conducted again in 1990, 1991 and in

1993 (Dawe and Morrison 1990, 1991; Dawe et al. 1994) and

were repeated specific to the Nanoose, Parksville, and

Qualicum Beach areas in 2006. The number of Canada Geese

in the latter areas increased from 532 birds in 1989 to 2,061

birds in 2006 (Fig. 4; Dawe et al. 2006).

Further north on the Campbell River estuary, a total of 31

Canada Geese were recorded during 59 surveys over the

period 31 October 1982–18 March 1984 with only 2 birds

seen during the nesting season (Dawe et al. 1995). The maxi-

mum number seen at any one time was 2, except on 23 Janu-

ary 1984 when 25 birds were recorded flying over the estu-

ary. In July 2001, more than 500 Canada Geese were found on

the estuary (Badzinski et al. 2008) and on 20 July 2009, simi-

lar numbers were recorded there (NKD unpublished data).

The spread of the resident Canada Goose on Vancouver

Island is illustrated in Figure 5. Today, resident geese are

nesting in large numbers in suitable habitats along the east

coast of Vancouver Island from Victoria north to Campbell

River. A few resident geese also now occur in the Sayward

area (T. Clermont 2010). An estimated 500 birds are resident

from the Nimpkish River valley area to the Port McNeill, Port

Hardy, and Rupert Inlet areas at the north end of the island

(Koch 2009).

On the west coast, resident geese have been confirmed nest-

ing from Sooke, north to Bamfield (BCBBA 2008; Fig. 5). Summer-

ing birds are occasionally reported from the Tofino-Ucluelet area,

although nesting there has not been reported (Dorst 2009).

Canada Goose - Dawe & Stewart

Figure 3. Canada Goose nesting on a large stump in

the Little Qualicum River estuary, 23 April 2007. Photo:

Neil K. Dawe.
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Figure 4. Growth in Canada Goose numbers in the Nanoose,

Parksville, and Qualicum Beach areas, 1989–2006.
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Canada Goose - Dawe & Stewart

Figure 5. Range expansion of summering and

nesting Canada Geese on Vancouver Island: a)

prior to the 1940s, native Canada Geese only

nested north of the Port Alberni area; b) by the

late 1960s, resident geese first introduced to Elk

Lake in 1929 (southern population) had ex-

panded their range north to the Duncan area

(Quamichan Lake) and west to Thetis Lake and

Sooke; c) during the 1970s and 1980s, a number

of introductions took place along the southeast

coast of the island and in the Nimpkish River

valley area in the north, while the southern popu-

lation expansion continued; d) from the 1990s

through 2010, significant expansion of the intro-

duced birds occured along the eastern coast of

the island and into the Gulf Islands; presumed

native geese confirmed nesting at the northern

tip of Vancouver Island. Documented nesting (red)

and summer occurrence (June and July; green)

records are shown. Data are from Royal BC Mu-

seum and BC Breeding Bird Atlas files.
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Population growth rates and numbers of resident

Canada Geese

Canada Goose introductions on Vancouver Island have

been very successful, as exemplified by the increase in

the number of summer and nesting records after the 1960s

(Fig. 6).

CBC trends provide another coarse indicator of Canada

Goose population increases on Vancouver Island. The CBC

count data from Victoria (Fig. 7; CBC 2010) suggest 3 differ-

ent growth phases: 1) from 1958 to 1976 the population grew

slowly or not at all (F
1,16

 = 1.91; p>0.05; 1958 outlier datum

removed); 2) from 1977 to 1997, goose abundance increased

exponentially at a high average annual rate of ca. 16% (F
1,19

 =

497.3; p<0.001); and 3) from 1998 to the present, numbers

appear to have stabilized (F
1,10 

= 0.027; p > 0.05). The change

from exponential to low linear or no growth may have re-

sulted from a combination of high predation rates (Cooper

2006), egg-addling (Cooper 2001, 2003, 2006, Smith 2010),

hunting, and agency-issued kill permits. Alternatively, or in

conjunction with the above factors, the geese may have sim-

ply exceeded the local carrying capacity of the Victoria CBC

circle and have been dispersing into adjacent areas.

In contrast to the apparent leveling off of Canada Goose

numbers in the Victoria CBC count circle, the combined data

from 6 other CBC circles on the east coast of the island,

ranging from Duncan to Campbell River (Fig. 8; CBC 2010),

suggest an average annual growth rate of ca. 8.5% (F
1,32

 =

168.4; p < 0.001) over the period 1976–2009.  In other words,

the number of Canada Geese appears to be increasing at a

high rate over a large part of Vancouver Island.

Crewe et al. (2009) report a significant steady increase of

7.2%/year to the Canada Goose population index from British

Columbia Coastal Waterbird Survey data for the Georgia Basin.

Canada Goose - Dawe & Stewart

Figure 6. Increase in the number of summer occurrence

(dark grey) and nesting (light grey) records for the Canada

Goose on Vancouver Island (Royal BC Museum data).

With the growing interest in birding since the 1970s, an

unknown increase in observer effort should be factored

into the increase in records.
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Figure 7. Canada Goose numbers on Victoria, BC

Christmas Bird Counts, 1958–2009 (CBC 2010). (a)

Total number of geese reported over the count period.

(b) Growth of goose numbers showing three different

periods of growth. (c) 1959–1976: little or no growth oc-

curred over this period (1958 outlier removed). (d) 1977–

1997: a period of high exponential growth at an average

annual rate of 16%. (e) 1998–2009: goose numbers in

the count area appear to have stabilized.
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As they point out, however, this survey is not the best moni-

tor of Canada Geese. Populations of native migrant geese that

winter in small numbers on Vancouver Island do not appear to

be faring as well. In 2009, the Dusky Canada Goose spring

population estimate was the lowest on record since 1986 (US

Fish & Wildlife Service 2009). In the US, growth rates of resi-

dent Canada Goose populations in all 4 flyways range be-

tween 2% and 7% (U.S. Fish & Wildlife Service 2005, p. I5-I6).

We estimate the total wintering population of Canada

Geese from Sooke north to Campbell River to be at least

15,000 birds. This estimate is based on the ca. 16,200+

Canada Geese reported from 14 Christmas Bird Counts2 from

Sooke to Campbell River in the winter of 2009–2010 (CBC

2010). We believe a majority of these wintering birds are

resident geese but this awaits confirmation. Our estimate is

substantially higher than the ca. 5,000+ birds reported in

McFarlane-Tranquilla et al. (2008).

Potential gene pool mixing between resident Canada Geese

and geese from other regions

The Great Basin or Western Canada Goose (B. c. moffitti)

is the only goose that nests in Washington and Oregon;

wintering populations consist of both resident and migrant

birds (Subcommittee on Pacific Population of Western Canada

Geese 2000). Originally, it was a race from east of the Cas-

cade Mountains but now occurs in significant numbers west

of the Cascades, a result of natural pioneering and introduc-

tion programs (Warran 2006). Failed breeders and nonbreeders

are known to make long distance moult migrations as well as

shorter movements to large, permanent bodies of water near

their breeding grounds.

Banding returns indicate that some of these geese from

Washington and Oregon mix with the resident Vancouver

Island geese although the extent to which this mixing occurs

is not known. For example, from the nearly 500 L birds that

were captured, marked, and translocated from Elk Lake to the

Cowichan River estuary in July 1991 (Table 1), at least 24

birds were taken by hunters in Washington and Oregon dur-

ing autumn and winter between 1991 and 2008. More recently,

from 70 birds banded as moulting birds (but unaged) on the

Englishman River estuary in July 2010, 4 were encountered

in Oregon in September and 1 in Washington in November

of that year (Cooper 2011).

Banding data also indicate that some L geese banded in

Washington and Oregon were later recaptured as moulters

at Elk Lake or shot in the Duncan and Nanaimo areas of the

island. While some of these birds were encountered during

the autumn migration or winter, there are also 5 records from

June and July, suggesting the possibility that some birds

from western Washington and Oregon move to southern

Vancouver Island to moult or possibly to nest.

Banding returns also show that a few of the mixed-race,

hybrid geese from the Lower Mainland have made what were

possibly dispersal flights to Vancouver Island.

Earlier, we discussed wintering numbers of the Dusky

and Vancouver Canada Goose. Although the timing of pair-

formation has received little attention for the Canada Goose,

it likely occurs in winter and spring (Mowbray et al. 2002).

Thus, the potential exists for pairing and gene pool mixing

between these native wintering races and resident geese.

Synthesis

We conclude that the native, breeding goose on Vancou-

ver Island was the Vancouver Canada Goose (B.c. fulva), but

it was likely never numerous; there is no indication it nested

south of Great Central Lake.

We document the early introductions of Canada Geese

(likely B. c. moffitti) on southern Vancouver Island in the

late 1920s and early 1930s. We believe these early introduc-

tions eventually established a small, local breeding popula-

tion that had increased to perhaps several hundred birds

and by the early 1970s had begun to expand from its 2 central

areas, Elk and Quamichan lakes. It is likely that this small

population would have continued its expansion to suitable

Canada Goose - Dawe & Stewart

Figure 8. Canada Goose Christmas Bird Counts be-

tween Duncan and Campbell River (Campbell River,

Comox, Deep Bay, Duncan, Nanaimo, and Pender Is-

land count areas) Data are for the winters of 1976–2009.

(a) Summed totals of geese for the six count areas. (b)

Growth of goose numbers over the period 1976–2009.

The slope of the curve suggests an average annual

growth rate of ca. 8.5%.

2 Campbell River, Comox, Deep Bay, Duncan, Galiano-North Saltspring, Nanaimo, Nanoose Bay, Parksville-Qualicum Beach, Pender Harbour,

Pender Island, Port Alberni, Sidney-South Saltspring, Sooke, Victoria.
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areas further north and west on its own, without any further

introductions, but that is speculation.

We do know that beginning in the early 1970s, the intro-

duction of hundreds of individuals of the non-native, hybrid

subspecies have lead to at least 15,000 resident Canada Geese

on the east coast of Vancouver Island. These birds are present

year round and, in many places, the geese are causing sig-

nificant damage to both human-modified landscapes and to

native habitats (for examples of the latter, see Best and Arcese

2008; Dawe et al. In preparation). Concern about these and

other impacts resulted in egg-addling, scare, and kill pro-

grams in an attempt to control their numbers. Egg addling

began in the early 1990s in the Capitol Regional District (CRD)

at the south end of Vancouver Island and southern Gulf Is-

lands and by 1995, 2651 eggs had been addled (Smith 2010).

Egg-addling began in the Cowichan River valley in the late

1990s (Cooper 2001) and was occurring in the Parksville area

by 2003 (Cooper 2003).

Explosive growth of Canada Goose populations has been

found virtually everywhere the birds have been introduced

in North America and Europe and along with them, their sig-

nificant and numerous impacts (U.S. Fish & Wildlife Service

2005; Banks et al. 2008). On Vancouver Island, resident Canada

Goose populations have increased significantly since the

mid-1980s. Based on CBC data, we estimate that the Canada

Goose population between Duncan and Campbell River has

been growing at an alarming rate of 8.5% over the last 33

years. In the Victoria area, a very high annual growth rate of

around 16% occurred between 1977 and 1997, after which

numbers appear to have stabilized; this latter result is per-

haps due to a combination of egg-addling, predation, hunt-

ing, and the issuance of special kill permits or the geese

exceeding the local carrying capacity.

Czech et al. (2000) point out that exotics include North

American species, which have “become prominent in areas

where they were historically rare and relatively unimportant.”

Such is the case with the resident Canada Goose hybrid race

now established on Vancouver Island. In our opinion, these

resident geese should be considered an exotic, invasive spe-

cies, similar to the European Starling (Sturnus vulgaris) and the

House Sparrow (Passer domesticus). This designation is sug-

gested not only because nesting Canada Geese were histori-

cally rare on the island but because the resident birds are now

causing significant damage to native estuarine ecosystems and

other habitats. In addition, the resident geese consist of multi-

race hybrids from at least 3 subspecies, none of which include

the native breeding subspecies of Vancouver Island.

Government agencies can better justify and document

their wildlife introduction activities. Much of the provincial

and federal government data we tried to access for this pa-

per was either inadequately recorded, incomplete, or miss-

ing altogether. Governments need to adopt adaptive man-

agement strategies, which include better and timelier moni-

toring programs to evaluate the success or failure of any

introduction programs.

We encourage research on the current breeding range

and winter status of the native subspecies of Canada Goose

that nests on Vancouver Island as existing information is

scarce. There is some urgency as this race could face extir-

pation on Vancouver Island through inbreeding with an ex-

panding resident goose population. We also need to learn

more about the interchange between resident geese and birds

from Washington and Oregon that move north to spend time

on Vancouver Island. Another area for study must address

the extensive damage resident geese are inflicting on native

habitats on Vancouver Island and the Gulf Islands, includ-

ing severe impacts to estuarine marsh ecosystems and rare

plant communities in the Garry oak meadow ecosystem. Resi-

dent Canada Goose numbers on Vancouver Island will have

to be significantly reduced if we hope to initiate recovery

efforts on these important systems. Resident Canada Goose

impacts to one estuarine marsh on the east coast of Vancou-

ver Island are the subject of a companion paper to come

(Dawe et al. In preparation).
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Observation of a Red-shouldered Hawk on Vancouver Island,

British Columbia, during fall migration

Ian Cruickshank and Ronald Melcer Jr.

Rocky Point Bird Observatory, c/o 954A Queens Avenue, Victoria, B.C. V8T 1M6;  e-mail: ian.cruickshank@telus.net

Abstract: The Red-shouldered Hawk (Buteo lineatus) is currently undergoing range expansion in western North America.

In this paper, we briefly review records of the western subspecies of the Red-shouldered Hawk (B. l. elegans) in Oregon,

Washington, and British Columbia.  We also provide details of a sight record of an adult elegans subspecies Red-

shouldered Hawk at Rocky Point Bird Observatory during fall migration 2009.  Red-shouldered Hawk has occupied suitable

habitats year-round in Oregon for over 30 years.  In Washington, it has been of annual occurrence since the early 1990’s;

however, breeding has not been confirmed as of 2010.  With the observed northward range expansion of the western

subspecies, including documentation of breeding in Oregon and an increase in records from adjacent Washington,

observations of this species in British Columbia may increase in frequency.  In consideration of the fall 2009 observation,

we suggest that the status of this species be elevated to “accidental” in British Columbia.

Keywords: Red-shouldered Hawk, Buteo lineatus, British Columbia, range expansion

Introduction

Anthropogenic landscape change has led to population

declines in many forest-dwelling bird species in North

America over the past 300 years (Mikko and Welsh 1994).

Once a common species in eastern North America, Red-shoul-

dered Hawk (Buteo lineatus) has not escaped these declines

in abundance due to fragmentation and loss of habitat

(Bednarz and Dinsmore 1981, Bryant 1986). Many research-

ers indicate that populations have remained stable over the

past 40 years; however, many studies lack statistical resolu-

tion, finding both positive and negative non-significant

trends in populations (Bednarz 1979, Sharp and Campbell

1982, Bryant 1986, Peterson and Crocoll 1992, Hussell and

Brown 1992, Mueller et al. 2001, Sauer et al. 2005, Bildstein et

al. 2008, Smith et al. 2008a, Smith et al. 2008b). Western

populations likely suffered local declines due to habitat loss

(Katibah 1984, Cohen 1970, McCrary 1981); however, they

are currently considered stable and expanding in distribu-

tion (Wilbur 1973, Harlow and Bloom 1989, Wheeler 2003).

Northward expansion of the breeding range of both the

western and northeastern (B. l. lineatus) subspecies has

been noted. Current breeding distribution of the western

subspecies is described as ranging from northern Baja Cali-

fornia to northern California, west of the Sierra Nevada range,

with a recent expansion northward into Oregon, eastward

into Arizona, and eastward of the Sierra Nevada range in

California. This northward and eastward expansion has oc-

curred in the last four decades, and especially during the last

decade (Dykstra et al. 2008, Howell and Webb 1995, Wheeler

2003). Oregon Birds released a statement in May 1982 indi-

cating that records of the species were no longer needed

within the state.

The western subspecies of the Red-shouldered Hawk

(B. l. elegans) is mostly non-migratory. However, this spe-

cies regularly disperses multidirectionally after breeding,

beginning in August (Carlisle et al. 2007, Pers. comm. B.K.

Wheeler). At the Bonney Butte raptor monitoring site in

northern Oregon, Red-shouldered Hawks are observed regu-

larly in the fall, with a mean passage date (1995-2006) of

September 24 (Carlisle et al. 2007, Wheeler 2003).

Extralimital observations have been documented in Wash-

ington, Idaho, Nevada, and Utah (Henny and Cornely 1985,

Wheeler 2003). The first record of a Red-shouldered Hawk in

Washington was of one in 1979; the second and third Wash-

ington records were from 1988 and 1992 (Wahl et al. 2005).

Since 1993, the species has been seen annually in Washing-

ton, but breeding has not yet been confirmed (Pers. comm.

D. R. Paulson, Slater Museum of Natural History, Tacoma,

Wash., 2010 Sept.). A review of the eBird (2009) online re-

source indicates that approximately 40 observations have

been recorded from seven locations in western Washington

in the past four years. Washington records are predominantly
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from the fall and winter (Wheeler 2003).  In British Columbia,

there are currently only anecdotal records of the Red-shoul-

dered Hawk. Wheeler’s Raptors of North America (2003) cites

the British Columbia-Yukon Region National Audubon Soci-

ety Field Notes (Bowling 1998) for a sight record of an indi-

vidual at Cassidy, Vancouver Island, as the northernmost

record of the species. There are no details available for this

record. Four unconfirmed B.C. sight records, one recorded

pre-1891, and the others between 1892 and 1948, are summa-

rized in Campbell et al. (1990); these records all lack suffi-

cient detail and therefore were regarded as “hypothetical.”

Published data conclusively indicate that in the past four

decades, the western population of Red-shouldered Hawk

has undergone a range expansion northward from the his-

toric range. Numbers of birds in western Oregon have sig-

nificantly increased, with breeding now occurring, and con-

currently there has been an increase in sightings from adja-

cent Washington.

Field Observations

The southern tip of Vancouver Island, B.C., is known to

cause fall migrant birds to concentrate, due to the ecological

barrier created by the overwater crossing of Juan de Fuca

Strait (RPBO 2008). Annually, during fall migration, large

groups of raptors kettle over the southern coast of Vancou-

ver Island, building altitude and awaiting favourable weather

conditions before embarking on their crossing of the Strait

(RPBO unpublished data).

An adult Red-shouldered Hawk was observed while we

were conducting migration monitoring at the Rocky Point

Bird Observatory (48° 19’ 18" N, 123° 32’ 48" W) on 17 Sep-

tember 2009 at 11:10 A.M. At the time of observation, the

temperature was 17 °C, with light southwest winds at 11 km/

h and mainly clear skies. Several field ornithologists (includ-

ing the authors) observed the individual circling in a kettle

of raptors including Turkey Vulture (Cathartes aura), Red-

tailed Hawk (Buteo jamaicensis), Broad-winged Hawk (Buteo

platypterus), Sharp-shinned Hawk (Accipiter striatus) and

Cooper’s Hawk (Accipiter cooperii). The individual was

observed for approximately 10 minutes. The characteristic

body structure, flight pattern and colour of the Red-shoul-

dered Hawk were clearly visible.

The species has a unique posture among the Buteo ge-

nus which was very obvious in the field. Wings were held

level, while proximal and distal ends dipped down slightly

giving a cupped downward appearance. The tail was pro-

portionately slightly longer than that of Red-tailed Hawk.

Overall size of the bird was intermediate between Broad-

winged Hawk and Red-tailed Hawk. With both of these spe-

cies present in the kettle of birds, as well as a Cooper’s Hawk,

the structure of the bird clearly set it apart. The flight pattern

was most similar to that of Cooper’s Hawk; however, the bird

was very different structurally. It most often exhibited a se-

ries of four to five quick, choppy wing beats separated by

gliding. The upperside of the bird was checkered light and

dark all over; the tail was banded with several dark and light

narrow bands. While the striking checkered colour pattern

of the upperside could be seen through the flight feathers of

the wings and tail when backlit, no patagial bar or distinct

marks were visible on the underwing. Light-coloured trans-

lucent crescents were visible in the proximal region of the

primary flight feathers. As with structure and flight style, the

colour patterns exhibited by this bird made it clearly differ-

ent and easily identifiable.

The individual exhibited characteristics of the western

subspecies. This included extensive rufous barring on the

breast and underwing coverts. The black and white

checkering and barring on rectrices and remiges was distinct

and bold. The authors recognize that the absence of photos

or measurement information leaves a level of uncertainty in

identification to the subspecies level. During the observa-

tion, aggressive exchanges were seen between this bird and

a Red-tailed Hawk. Common Ravens (Corvus corax) were

also observed chasing the bird.

Conclusion

The authors have documented an observation of an indi-

vidual Red-shouldered Hawk at the southern tip of Vancou-

ver Island in fall migration. In light of this observation, we

suggest that the status of Red-shouldered Hawk in British

Columbia be elevated from “hypothetical” to “accidental”.

The western subspecies of the Red-shouldered Hawk has

undergone a significant northward range expansion in the

past several decades, with observations increasing in regu-

larity in the adjacent states. Based on current trends, records

of the Red-shouldered Hawk in British Columbia are likely to

increase in the near future. The majority of recent records

from Washington have occurred in fall and winter, which

suggests that this species should especially be looked for in

southern British Columbia in these seasons. However, fu-

ture records may be possible in all seasons. We recommend

a continued effort to document future observations of this

species in British Columbia.
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The first confirmed record of Great Shearwater Puffinus gravis

for British Columbia

 Norman Ratcliffe1 and Christophe Barbraud2
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Abstract:  A Great Shearwater (Puffinus gravis), observed and photographed 52 km WSW of Tofino, B.C., on 2010 September

13, represents the first confirmed sighting of this species for the province.

Key words: British Columbia, extralimital occurrence, Great Shearwater, Puffinus gravis

On Monday 2010 September 13, we embarked on a

pelagic trip from Tofino, Vancouver Island, B.C., in a vessel

operated by “the Whale Centre”. We steamed to a canyon

at the shelf break at 48º 57’N 126º35’W, 52 km WSW of

Tofino, where several trawlers were operating. Discards from

these vessels had attracted large numbers of scavenging

seabirds, principally Pink-footed Shearwaters (Puffinus

creatopus), Black-footed Albatrosses (Phoebastria

nigripes) and Northern Fulmars (Fulmarus glacialis) that

formed large rafts behind the fishing vessels. Among a raft

of Pink-footed Shearwaters, NR sighted a bird he immedi-

ately recognised as a Great Shearwater (Puffinus gravis),

having seen many thousands previously during ship voy-

ages around the Falklands and Tristan da Cunha. The bird

exhibited all the classic features of a Great Shearwater: it

was a large shearwater with dark brown feathers with paler

fringing on the mantle, wing coverts and under-tail coverts

creating a scaling effect. The remiges and retrices were

darker plain brown. The pure white under-parts, breast and

cheeks contrasted strikingly with the dark brown cap (which

narrowed to a line on the nape) and the partial brown breast

band. The bill and eye were black. The bird was watched as

it rested on the water for over 10 minutes and at ranges

down to 15m. For a photograph of the actual bird that was

seen off Tofino, see Figure 1.

A Great Shearwater, presumably the same individual,

was observed in the same area a number of times on

subsequent pelagic trips: it was inadvertently captured

on a photograph and identified afterwards by Pep Arcos

and was reported by Russell Cannings on the Seabird

News Google group. There is one previous record of Great

Shearwater for British Columbia on 2000 June 24, approxi-

Figure 1. Great Shearwater seen off Tofino on 2010 Sep-

tember 13.  Photo: Norman Ratcliffe.
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mately 52 km southwest of Cape Beale (Toochin and

Fenneman 2008), but this was not authenticated, so the

sighting reported here represents the first confirmed

sighting for the province. There are 14 previous records

of Great Shearwaters in the north Pacific if one discounts

the unconfirmed BC sighting: ten off California, two off

Washington, one off Alaska and one off Oregon (Pearce

2002, Gilson 2010).

The Great Shearwater is an Atlantic species, breeding

primarily on three islands in the Tristan da Cunha archi-

pelago (c. 5 million breeding pairs) with a further 50-100

pairs on the Falklands Islands (Brooke 2004). Breeding

occurs from late-September to mid-April (Brooke 2004).

They are trans-Equatorial migrants, and satellite tracking

of birds from Tristan da Cunha (Martin and Ronconi 2010)

shows that birds move westwards to stage on the

Patagonian shelf, before migrating rapidly north in May/

June to reach the Grand Banks in July. There they stage

before crossing the Atlantic in early September and mi-

grating rapidly south along the West African coast to re-

turn to their colony to breed. Hence, it appears likely that

the Tofino bird rounded Cape Horn during the first stag-

ing period before the migration instinct took it north to

latitudes that would have been expected for Atlantic birds

at this time of year.
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An endangered population and roadside mortality: three western

Yellow-breasted Chat fatalities in the south Okanagan valley,

British Columbia

Annette J. Potvin and Christine A. Bishop1
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Abstract: During 2001-2008, three western Yellow-breasted Chats (Icteria virens auricollis) were found dead along roadsides

in the south Okanagan valley, British Columbia. It is suspected that these were casualties of vehicular impacts but other

causes of death cannot be ruled out. All were found within relatively close proximity to riparian habitat and in two cases

within 50 m of known breeding territories. Two of the specimens were banded, one of which was found 15 km south of its

banding location. Blood was observed on the mouth lining of one specimen and a broken tibiotarsus was detected in

another specimen. No obvious trauma was noted on the third specimen. Despite the skulking nature of this species and

their tendency to remain in thickets, this identifies roads as a potential threat to Yellow-breasted Chats.

Key words: Yellow-breasted Chat, Icteria virens auricollis, roadkill, habitat fragmentation, mortality, dispersal, Okanagan

valley, British Columbia

Wildlife habitat fragmentation caused by increasing den-

sity of roads is recognized as problematic for survival of

wildlife populations in an increasingly urbanized world

(Forman and Alexander 1998; Watts et al. 2007; Leu et al.

2008). One of the most common anthropogenic causes of

avian mortality is collisions with vehicles (Harden 2002). In
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the Netherlands, 653,000 bird casualties due to collisions

with vehicles were recorded in a one year period (van der

Zande et al. 1980). On a 2 mile stretch of English road 644

bird casualties were found in a single year (Hodson 1962).

In Canada, on a 3.6 km section of a two-lane paved cause-

way adjacent to Big Creek National Wildlife Area on Lake

Erie, 1302 birds including four species of warblers were

found dead on the roadside during surveys in 1979-1980

and 1992–1993 (Ashley and Robinson 1996). The number of

avian fatalities due to vehicular collisions is grossly under-

estimated due to a lack of accounting for injured birds that

die away from roads and are quickly scavenged (Austin

1971; Slater 2002). This problem is a particular concern for

special status species with extremely small populations lo-

cated in limited geographic pockets (van der Zande et al.

1980; Forman and Alexander 1998; Purvis et al. 2000). Mi-

gratory species may be even more at risk because they travel

long distances and are presumably exposed to more road-

crossing events than non-migratory species (Harris and

Scheck 1991).

The western Yellow-breasted Chat (Icteria virens

auricollis) (hereafter chat), is a migratory riparian songbird

of the Parulidae family. In British Columbia, Canada, the chat

population is designated as federally endangered (COSEWIC

2000) and is red-listed provincially, with 72 known breeding

pairs in the south Okanagan valley and only 152 breeding

pairs estimated for the province (Environment Canada 2010).

Habitat loss and fragmentation is a limiting factor for the chat

population and specific factors contributing to this include

river channelization, urbanization, agricultural development,

and road development (Gibbard 1992; Cannings 1995; Zee-

man 1997; Earth Wild International 2002; Environment Canada

2010). During a 7-year span, three dead chats (2 adults and 1

juvenile; approximately 1.4% of the breeding population in

the south Okanagan valley) were found along roadsides in

the south Okanagan valley (Figure 1). These birds were found

inadvertently rather than by systematic surveys. Because

previous research has established that deceased birds found

near roads are likely to have collided with a vehicle (Harden

2002), this led us to examine our specimens in detail to deter-

mine their cause of death and to better document threats to

this endangered chat population.

The first deceased chat specimen was found on 2001

June 16, on the road shoulder of highway 97 north of Oliver,

B.C. (11U 315491/5456567) (Figure 1). Adjacent to this loca-

tion is a mature black cottonwood (Populus trichocarpa)

forest in the riparian zone beside the Okanagan River con-

taining known chat breeding territories (Environment Canada

2010). Although this specimen was not collected, it was docu-

mented as an adult bird, unbanded and no obvious broken

bones or physical trauma were observed (Hall 2001).

The second deceased chat specimen was found on

2005 August 22 on the roadside beside an orchard on

Meadowlark Drive, Osoyoos, B.C. (11U 0318824/5434005)

(Figure 1). This individual was colour banded and had an

aluminum Canadian Wildlife Service band. By referencing

banding records of a Canadian Wildlife Service research

study on this population, we were able to determine this

bird was banded on 18 June 2005 at 6 days of age within a

territory on Sawmill Road, just south of Oliver, B.C. (11U

0313366/5448060). The location of the deceased bird indi-

cates that after fledging, this chat dispersed 15.1 km in a

little over 30 days (Figure 1). This specimen was retained

and we were able to examine the whole body with a dental

X-ray. This technique is able to resolve fine scale details

including skull and other fractures, but despite the high

resolution we were unable to detect any bone fractures.

However, it was noted that this specimen had blood around

the lining of the mouth. According to Williamson (2000) of

the Bird Care and Conservation Society, blood around the

nose and mouth may indicate internal haemorrhaging which

is common after collisions with vehicles.

A complicating factor in assigning the cause of death

to this specimen is that 3 days prior to the chat collection, 20

Canada Geese were found dead due to neurotoxic pesticide

poisoning (MAFF 2005; Maxxam 2006) approximately 500 m

south of where the chat was found. Given the proximity to

the chat specimen and the large area sprayed within an or-

Figure 1. Map of South Okanagan valley, B.C., indicating where

chat specimens were found and banded where applicable.
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Figure 2. Dental

X-ray of speci-

men #3 display-

ing broken tibio-

tarsus. Arrow in-

dicates location

of bone fracture.

chard, this raises the possibility that the chat may have been

exposed to pesticides through inhalation, dermal exposure

or insect consumption and consequently collided with a

building, orchard trees or vehicle. Exposure to neurotoxic

pesticides in wild birds can increase disorientation in

passerines (Hart 1993) and can potentially increase the chance

of collisions for these birds.

The third specimen was found on 2008 July 29 on the

roadside of Black Sage Road south of Oliver, B.C. (11U

0315456/5440445) (Figure 1). This individual was identified

as an after-second year female. Furthermore, this individual

was colour banded and had an aluminum Canadian Wildlife

Service band. By referencing banding records we deter-

mined the bird was banded at a Monitoring Avian Produc-

tivity and Survivorship (MAPS) station 3 days earlier on

July 26, only 84 m west of Black Sage Road, Oliver, B.C.

(11U 315373/5440446) (Figure 1). The specimen was also

examined with a dental X-ray and a fractured right tibiotarsus

was detected  (Figure 2).

Although bone fractures were detected in only one of

the two specimens x-rayed, the impact of a vehicle with a

small bird doesn’t always result in bone fractures (Vickerman

2009). Rather, these impacts often cause internal damage

such as organ rupture and internal bleeding, ultimately caus-

ing death (Williamson 2000; Vickerman 2009). Bird collisions

with windows always resulted in intracranial hemorrhaging

while only a small percentage showed skeletal fractures

(Klem 1990).

Despite the small sample size, three chat fatalities com-

prising 1.4% of the breeding population in the south

Okanagan valley may be an underestimated source of mor-

tality especially considering the difficulty of detecting

roadkilled birds (Antworth et al. 2005; Seiler and Helldin

2006). Not surprisingly, the two birds killed during breeding

season were found near riparian habitat known to hold nest-

ing chats. The second specimen (a juvenile found 600m from

riparian habitat) was likely in migration. In other species,

juvenile dispersal has been linked to higher incidence of

road mortality (Bonnet et al. 1999). As well, roads passing

through or adjacent to riparian breeding habitat may pose a

particular danger to chats in B.C. A more comprehensive

study could potentially highlight specific road side charac-

teristics that may be used to predict hot spots of road mor-

tality for wildlife (Langen et al. 2009).
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The Wisdom of birds: an illustrated history of ornithology,

by Tim Birkhead. Greystone Books, Vancouver, B.C. 2008.

448 pages, illustrated. Hardcover. $42.95. ISBN 978-1-

55365-426-1.

When I first saw the title of Tim Birkhead’s book The

Wisdom of Birds I was concerned that it would be a New Age

rehash of the shibboleths and old wives tales of past gen-

erations: wise owls, hitchhiking

hummingbirds, and the raven

guardians at the Tower of Lon-

don. However, from the first

page on, I knew I was engaged

with nothing of the sort.

Like its title, Birkhead’s

book is full of surprises, and if

the title engages a wider read-

ing audience than just devoted

birders, then so much the bet-

ter. For those of us who see

birds as more than just checks

on a list, I recommend this book as a great addition to any

birder’s library. It contains insights galore, and a compelling

explanation of how we have arrived at our current under-

standing of the lives of birds and the connections among

their behaviour, taxonomy, and their evolution.

Birkhead is not only a researcher in bird behaviour, but

he also teaches the history of science at University of Shef-

field, UK. The resulting book is a fluid synthesis of ornitho-

logical science and history that conveys the author’s pas-

sion for both. Right from the start the author takes us into

the field to witness, through his eyes, the rather bizarre breed-

ing biology of the Aquatic Warbler. As fascinating as the

bird is, it’s Birkhead’s description of the research site that

reveals a birder’s sensibility that we can all connect to. He’s

one of us, but at the same time he is a researcher whose

imagination is captured by the birds he is studying. He trans-

mits that passion through clear, engaging, and compelling

prose.

The Wisdom of Birds takes us on an intricate, detailed

journey with a host of surprises along the way. The insights

and discoveries of modern field ornithology are used as step-

ping-stones to pose questions about the roots of our orni-

thological understandings. How did we arrive at our current

understandings of birds? What did people believe in the

past, and how were long-held beliefs finally pushed aside by

the explanations of science? Who were the ornithologists –

pioneers and contemporary – who built the mosaic of our

modern understandings? How did the philosophers of sci-

ence, the museum scientists, and the field ornithologists find

common ground to integrate their understandings? How did

poultrymen, bird catchers, and keepers of cage-birds also

contribute to our understandings? What do we know now,

and what’s still to understand?

In a book laced with surprises, perhaps the key one is

Birkhead’s choice as the most influential ornithologists of all

time, going back to 17th century England. I won’t spoil the

surprise here, because he sets it up so well, and because it

also makes the choice of the book’s title clear. His choice

then becomes a leitmotif that weaves much of the book to-

gether as a coherent history of ornithology. His history is a

generous one too in his inclusion of the insights of those

who may not have been direct ancestors to modern science.

The God-believing Natural Theologists demonstrated

much of what we would call today scientific thinking and

observation, and they get credit for it. On the other hand,

modern thinkers get things wrong too, and Birkhead points

out their errors, whether it is dismissing the knowledge of

ancient scholars like Aristotle, or misunderstanding how

natural processes regulate bird populations. All seem to re-

ceive even-handed treatment. This book is not an uncritical

panegyric to past ornithological thinkers. Even Darwin gets

a shot for fudging in print what he probably knew to be true

about promiscuity in female birds. Birkhead revels in un-

earthing legacies and giving credit for ideas and insights to

people who have for various reasons been relegated to foot-

notes of ornithological history. It’s a testament to the depth

of research behind this book that he does this a number of

times.

The Wisdom of Birds includes chapters on topics that at

one time or another most birders have pondered: folklore,

the development of eggs to chicks, instinct and intelligence,

birdsong, territoriality, the effects of light (photoperiod), sex

(gender), longevity, and the endlessly fascinating topics of

reproduction and infidelity – the avian kinds. The chapters

are detailed, and drawing as they do from both history and

current understandings, they are easy, engaging reads that

never become ponderous. The chapter on migration, for ex-

ample, examines the historical arguments used to explain why

some birds vanished in winter. Was it torpor or migration?

Before the 19th century, it was widely believed, and very

strenuously argued that swallows, for example, spent the

winter submerged in ponds. That none had ever been reli-

ably unearthed from their winter quarters did nothing to

lessen the intensity of the debate. Moving from historical

conundrums, the reader is then invited to ponder some of

the insights that modern studies of migration are revealing.

What can we make of the fact that today many European

Blackcaps have reoriented their fall migration to the north-

west, probably under the influence of winter feeding and

climate change?

Finally, there is one outstanding aspect of this book that
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cannot escape comment. The book’s subtitle, “An Illustrated

History…” is a wildly understated clue to what awaits the

reader between the covers – a collection of exquisite bird art

carefully matched to the text. Today our birding world is

overflowing with images. Digital photography and comput-

ers have revolutionized both the science and the hobby of

birding. The illustrations in The Wisdom of Birds turn the

clock back through many different ages of ornithology. They

are at turns revelatory, breath-taking, and to extend the cliché,

worth more than a thousand words. The illustrations alone

are worth the price of the book. We just don’t produce bird

art today of the kind used to illuminate The Wisdom of Birds.

From the stunning 17th century work of Johan Walther through

13th century works showing migrating birds, and back to the

early 20th century illustrations of Henrik Gronvöld, we are re-

introduced to the subtlety and complexity of birds seen

through our ornithological forbears.

The Wisdom of Birds assembles a wealth of both ancient

and modern knowledge about birds. It embraces many of the

big topics in ornithology, but is also rich with detail. Whether

you want the wide sweep of history or details such as sperm

nests, and half-siders, or more pedestrian topics such as

how female Acorn Woodpeckers gain acceptance to new

groups, The Wisdom of Birds is a book you’ll be glad to own,

and you will return to it often.

George Clulow, 6579 Oakhill Place, Burnaby, B.C. V5E 4E5.

Birds of interior BC and the Rockies, by Richard Cannings.

Heritage House Publishing Company Ltd., Surrey, BC.

2009. 434 pages; photographs, illustrations. Soft cover.

$19.95. ISBN 978-1894974592

This “little” sized (15cm x 11cm x 2.5cm) and formatted

gem provides a companion to the previously published (2005)

Birds of southwestern British Columbia by Richard

Cannings, Tom Aversa and Hal Opperman. As a set, and on

its own, this somewhat thick but pocketable book will serve

as a great “local” B.C. and general guide.

The opening 6 well-illustrated pages of 22 most “Com-

mon Local Birds” and the subsequent 22 pages of narra-

tive, provide excellent and refreshing resource material that

is not excessively complicated or detailed for the backyard

or relatively novice birder. The “Introduction” confirms that

Birds of interior BC and the Rockies “is for beginning

bird-watchers who wish to identify the regularly occurring

birds of the region…(and for) experienced birders who wish

to learn more about the behavior, habits and seasonal oc-

currence of local birds”.

The section on “Bird Habitats…” (p.15) is well laid out

and helpful in quickly identifying species to the local habi-

tat areas in the region. It ties together with the “Where To

Find” section under each species and provides further

habitat refinement and again is well designed for the be-

ginner to the experienced birder.

In the “Birding in Interior BC and the Rockies” section

(p. 18) the author provides a “selection of the top birding

locations” in each of the

seven regions covered. In

all fairness, the section

preamble does direct the

reader to “…(other) maps

and directions, guides,

websites…”; however, as a

native B.C.’er and relatively

new birder, I had some diffi-

culty relating to some of

these top locations that

were totally unknown to me,

for example: Chopaka-

Nighthawk border cross-

ing, Mount Kobau, Kane

Valley, Becher’s Prairie,

Nulki Lake…to name a few. These specific locations and the

seven regions are not marked on the map provided at the

front of the book and perhaps this slightly deters from the

otherwise comprehensive nature of this guide, especially for

the beginner or tourist birder.

The substantive content of the book is of course the 397

pages illustrating and defining characteristics of over 250

species, each broken down into these categories: “Descrip-

tion”, “Similar Species”, “Voice”, “Where to Find”,

“Behavior”, “ Did You Know?”, and a “Date and Location

Seen” lined notation area.

The clarity and quality of nearly 300 pictures is a true

credit to the over 50 contributing photographers. The use

of bold highlighting of specifically identifiable character-

istics for each species under its “Description” section is

very helpful when compared to other birding resource

material. This provides a quick eye-catching reference

when hurrying through the pages, trying to relate to and

identify that fleeting bird that just landed or flew over.

The “Did You Know” category provides an interesting

feature on each species such as: “Red-Breasted Nuthatch

often smear pitch around the entrance to their cavities to

deter predators”, or “Dippers have an extra thick coat of

feathers, a lower metabolism and higher capacity to carry

oxygen in their blood, all adaptations for life in and under

very cold water. They cannot survive temperatures above

36C…”.

Overall, this little power pack guide of well thought out

and very clear birding material is a must have for anyone

interested in, or birding in, the B.C. Interior and the Rockies.

Superb pictures, excellent presentation and generally en-

tertaining and informative narrative rate this in a class of

“first birding guide” everyone should have in their collec-

tion.

Jim Peacock, #11-1700 Deleenheer Rd., Vernon, B.C. V1T 9S9
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Birds of western North America: a photographic guide, by

Paul Sterry and Brian E. Small. Princeton University Press,

New Jersey, 2009. 416 pages; photographs, illustrations.

Softcover. $18.95 (U.S.) ISBN 978-0-691-13428-4.

This new Field Guide is a small Sibley-sized guidebook

featuring colour photographs of birds. There are two separate

volumes covering Western and Eastern (Sterry and Small 2009)

regions (this review focuses

on the Western book, but

the general comments apply

to both). Over 1,000 species

or subspecies are included

in the Western book, plus 35

vagrants or localized rarities

in an “Out of the Ordinary”

section. The book focuses

on the more common and

frequently occurring spe-

cies in the region. Both ter-

restrial and coastal species

are included although the

section on pelagic species

is somewhat limited with

only eight species featured.

The high quality photo-

graphs are very appealing to anyone interested in studying

the colours and field marks of birds in detail. This book may be

a little heavier than the average small Field Guide; however at

relatively low cost, it is a useful and interesting addition to the

birder’s library.

The Introduction describes the format for the book and

provides information on how to use the Guide. This is fol-

lowed by a Glossary, a diagram explaining bird anatomy, and

information on plumage and moulting. The anatomical infor-

mation may not be as detailed as in other Field Guides, but

the basic terminology used to identify field marks is cov-

ered. A summary of the different types of habitats where one

can find birds is reviewed in the Introduction, covering envi-

ronments such as the coast, freshwater, forests, grasslands,

deserts, upland areas, tundra, and the urban environment.

The Introduction also contains a summary of tips to identify

birds which will be useful for the new birder. Finally, a brief

note on the seasonality of birds is provided in a section

entitled Migration and Movements.

The book is organized with the text description and cor-

responding colour photos for each species on facing pages.

Generally, most pages feature 2-3 species per page, in some

cases as many as four species are shown.

The text is very detailed and includes the common name,

followed by the scientific (Latin) name, size (either length or

wingspan, in inches only), and a general description of the

appearance of the bird, including plumages for adults, juve-

niles, males and females where differences exist. Additional

information includes a description of the Voice, Status and

Habitat, and Observation Tips. Differences between similar

species are noted in many cases to assist with identification.

A description of the call and/or song is provided. The Status

and Habitat section identifies how common the species is

and any habitat preferences. The Observation Tips are not

always descriptive (e.g., “Easy to Observe”), however use-

ful information to help find the species is frequently pro-

vided in the Status and Habitat section. Range maps show-

ing year-round, summer and winter presence are supplied

for each species.

Colour photographs show adults, juveniles and/or male

and female individuals where differences occur. The photos

are high quality and show plumage colours clearly, although

a small number are a little dark due to challenging lighting

situations (e.g., hawks in flight viewed from below). Only

one view of the bird is typically shown, although additional

photos are sometimes provided on the left page adjacent to

the text description.

Photos are labeled with the common name of the spe-

cies and a smaller label identifies the age, sex, or season,

as appropriate. The label is usually not printed on each

photo, but when several photos of the same species are

shown with different plumages, the label is often posi-

tioned to overlap the representative photos. It is impor-

tant to pay careful attention to the labels when there can

be as many as 14 photos on a page and the layout and

location of the labels is not consistent from photo to

photo, or from page to page. Some photo pages can ap-

pear a little crowded, especially when there are various

coloured backgrounds shown.

All photos have a white border to help distinguish differ-

ent photos of the same species. Bolder white lines are used

to separate photos of different species. Since the layout of

photos varies for each page, it may take a little time to find

the photo of interest when one is trying to search quickly. To

help find pages rapidly a small photo of a bird’s head, of a

species representative of that family, has been placed on the

upper left corner of the left page. This is useful if one is

unfamiliar with family names.

Compared to other similar-sized field guidebooks, this one

may be a little heavier to carry for long distances. Neverthe-

less, the close-up photos make this a useful book to bring

along birding trips as an additional reference. At a relatively

low cost, this book is suitable for beginners with good basic

information in the Introduction. Advanced birders will appre-

ciate the excellent close-up photographs of the birds.
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A reference guide to gulls of the Americas, by Steve N. G.

Howell and Jon Dunn. Houghton Mifflin Company, New York.

2007. x + 516 pages, photographs, maps. Hardcover. $45.95.

ISBN 0-618-72641-1.

This hefty tome is one of several recent field guides

that cover groups of birds that include several species that

are so similar that they pose significant identification chal-

lenges to all but the

most experienced

birders. In the case of

gulls, the challenge is

compounded by nu-

merous individuals

that defy positive iden-

tification by even the

most experienced ob-

servers, including

those whose focus is

primarily on this group

of birds. The number

of apparent hybrid

combinations between

gull species adds to the

identification chal-

lenge and contributes

to ongoing debates as

to which taxa truly represent distinct species and which are

distinct sub-species/races. The progression of plumages

through each moult from chick to adult over two to four

years adds numerous variations and further challenges to

the identification of numerous individual gulls. The authors

of this volume stress this complexity and repeatedly cau-

tion even the most experienced observers from attempting

to declare a definitive identification to every gull individual

seen or even examined in the hand. They note that although

gulls are among the easiest of birds to see well at close

hand, they can also be among the most difficult to identify

with complete certainty, with “the proportion of unidentifi-

able gulls never reach[ing] zero” (p.6).

 As indicated by the title, the book covers identification

and ranges of all gull taxa that have been identified in North,

Central and South America, including the Caribbean islands.

As the ranges of most primarily Palearctic gull species ex-

tend west into Greenland and Arctic Canada or east into

western Alaska and most others stray into North American

territory at least occasionally, this means that the book cov-

ers most of the World’s gull species, with 22 species that

breed in North America, ten more that breed in South

America and another four “Old World” visitors. Further-

more, it covers hybrids in considerably more detail than

other comparable recent volumes on gulls (Gochfeld and

Burger 2008), with 14 hybrid combinations included. Three

species covered (Herring, Iceland and Mew gulls) receive

brief introductory accounts followed by three detailed sub-

species accounts, reflecting “splits” that are expected to

be made in the near future.

The text starts with an introductory section (pp. 9-46)

covering gull taxonomy and systematics generally, general

features of plumage variation among species and within indi-

vidual species, effects of such environmental factors as glare

or back-lighting from ice, snow or open water on appearance

of gulls, aberrant plumages, moult, moult variation, basic use-

fulness or otherwise of such features as bill size, shape and

colour, iris and eye-ring colours, and foot and leg colours for

identifying gull species and complications posed by posture,

appearance of closed vs. open tails, and whether the observer

views a specific feature from above or below. Staining from

substances in water and pieces of garbage attached to a man-

dible (see Western Gull in plate 31.13) may provide false clues.

A table (page 26) assigns one or more of 17 shades of grey to

the upperparts of each species or race of gull that has oc-

curred in the Americas. This is based on a 2003 journal paper

published by Howell, but has been updated by incorporating

data from larger sample sizes. The chapter ends with a detailed

discussion of moults and plumages generally, including an

especially detailed account of moults and plumages of West-

ern Gulls to illustrate the complexity and variation in appear-

ance of a single gull species.

 About half of the book consists of high quality photo-

graphs. These illustrate numerous plumages of most spe-

cies and even of the more common hybrids. Most occupy a

section (pp. 47–298), ranging from seven [Ivory Gull] to 53

[American Herring Gull] photos per species and two [Ameri-

can Herring x Great Black-backed Gull] to 25 [Western x

Glaucous-winged Gull] per hybrid. Only a few illustrations

(such as plates 7.3 and 7.11 of juvenile Ross’s Gulls and

plate 9.4 of Red-legged Kittiwake) are drawings. Numerous

additional photographs are included in the introductory

sections and the species/hybrid accounts. A list of plate

numbers, including those in the introduction, is in the open-

ing blurb to each taxon. Each list includes not only those

grouped under the species being covered, but also those

found in photographs of other species. For example, the

photo list for American Herring Gull includes 53 plates pri-

marily on that species and nine others in which American

Herring Gulls appear with other species or hybrids. Most

of these references to photos are accurate, although a few

are off by one number, such as the juvenile Figure 7.2 Ross’s

Gull said to be the same bird in Figure 7.9, but actually the

same as that of Figure 7.10. Similarly, references to the text

are mostly accurate, with a few slightly off (for example the

Red-legged Kittiwake account starts on p. 331, not 328, as

indicated in the caption to plate 9.0 (page 74). As noted by

McLaughlin (2007), a disproportionate number of the pho-

tos of North American species were taken in California and

Newfoundland, with considerable numbers from Alaska,

Europe, Manitoba and a few other areas, but none from the

gull-rich Niagara River area or other parts of Ontario. I found

none from British Columbia either.
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The bulk of the text after the photographic section (pp.

299–492) consists of 33 species and 14 hybrid accounts,

arranged in three major sections: ternlike gulls, “typical” gulls

and hybrid gulls. Each of these major sections is divided

into sub-sections of one to 23 taxa, with brief general re-

marks preceding various species groups. Although the book

was published the year before the genus Larus was split

into five genera by the American Ornithologists’ Union in

2008 (Banks et al. 2008), the new genera are all included as

subgenera in their species accounts in anticipation of this

change, as would be expected, since Jon Dunn was one of

the check-list committee members when both the book and

the check-list supplement were published. Species or race

accounts range from one and one-third pages [Lava Gull] to

seven and one-third pages [American Herring Gull] , con-

sisting of sections on length, a list of photos, and sections

on identification, taxonomy, status and distribution, similar

species, chronology/seasonal status, habitat and behaviour,

hybrids and “notes” (references and personal communica-

tions). These sections are often sub-divided, depending on

complexity. Hybrid accounts are grouped into widespread,

rarer Atlantic coast and rarer Pacific coast crosses and range

in length from one paragraph to three pages. Most species

include a map of the portion of their range within the Ameri-

cas, colour-coded to seasonal occurrence, but the Black-

tailed, Common, European Herring, Kamchatka, Lava, Ross’s,

Slaty-backed, Vega and Yellow-legged gull accounts lack

maps. The two Iceland Gull accounts [Iceland and Kumlien’s]

received a combined map and another map illustrates four

hybrid combinations in the North Pacific/Bering Sea area.

As would be expected in a field guide, emphasis is on

plumages/moults and distribution, especially in the Ameri-

cas. Species and hybrid accounts appear mostly accurate

and thorough. The only significant omissions that I noted

were that legs of adult California Gulls are often greenish

[not always yellow] and that in addition to the well-known

tree nesting of Bonaparte’s Gulls, there are also several docu-

mented cases of them nesting on floating vegetation, like

Franklin’s Gulls, in both Alberta and Saskatchewan (Symons

1961, 1968; Semenchuk 1992; Renaud and Wapple 2001 and

references therein). The breeding distribution of Franklin’s

Gulls in Manitoba extends farther east than shown on the

map (p. 350) (see Holland et al. 2003) and their frequent be-

haviour of following ploughing tractors in large flocks in the

Prairie Provinces is omitted from their array of foraging ac-

tivities. The final hybrid included (Glaucous x European Her-

ring) has not been documented in North America, but is in-

cluded on the basis of expected winter occurrence because

of known inter-breeding in Iceland.

The book ends with a list of acknowledgements, a glos-

sary of terms [mostly anatomical, moult and plumage terms],

a list of geographic terms, and a list of abbreviations for U.S.

states and for Canadian provinces and territories. The latter

includes both Labrador and Newfoundland. It also includes

both the Northwest Territories generally and one of them

[Mackenzie], but not Nunavut or its former component,

Franklin. The geographical abbreviations are the old-fashioned

variably-lengthened ones that can be interpreted readily with-

out memorizing them, rather than the two-letter coded ones

used currently by postal agencies that require rote memoriza-

tion to interpret. A bibliography consists of a nine and one-

half page list of references cited specifically within the text

and four geographical lists (Canada and Greenland, United

States, West Indies, Mexico and Central America and South

America and Antarctica). Most of these are not cited directly

in the text, but a few are in relation to specific points. The

literature cited is remarkably thorough, including numerous

notes and papers from regional journals, as well as major jour-

nals and books. Errors are few and minor. References from

Canadian Field-Naturalist consistently omit the hyphen and

Colonial Waterbirds/Waterbirds references are consistently

spelled as Water birds. A book by Peterjohn is listed in the

U.S. geographical list after two by two Petersons. The entire

1992–2002 Birds of North America series is listed as being

edited by A. Poole and F. Gill, omitting the founding editor,

Peter Stettenheim, who conceived the series. Although B.

Carey was one of 11 committee members responsible for pro-

ducing “The birds of Manitoba,” it would be listed more ap-

propriately under Editor-in-Chief Peter Taylor. The publishing

city of a book that I co-edited is listed as Witherby instead of

Whitby, Ontario in a reference on Little Gulls by D. V. Weseloh.

Except for recent updates, all the significant geographic refer-

ences that occurred to me were either cited or are included

within regional geographic works or more comprehensive spe-

cies reviews cited. The index is restricted to names of hybrids,

species and races, both in English and in Latin.

The often-stated advantage of drawings over photo-

graphs in field guides is based on the ability of artists to

illustrate a wider array of features in one to a fewer illustra-

tions of a species than would normally be visible in a single

photograph. This photographic disadvantage is overcome

in this volume by the sheer number and variety of plumages

shown of most species. The wide array (1,160) of photos is

the book’s greatest strength, making the volume ideal for

studying the vast array of plumage variation in many of the

gull species and hybrids covered. As noted in previous para-

graphs, errors and omissions are sparse. However, this array

of plumages is rather daunting and the book would probably

be rather bewildering to most inexperienced birders and even

many of considerable experience who do not focus on gulls.

It is also too bulky a book for most people to carry extensive

distances on foot and its glossiness limits unsheltered field

use to days without precipitation. It is ideal for gull aficiona-

dos who live in areas, such as many coastal parts of Vancou-

ver Island and a few parts of Greater Vancouver and the

Sunshine coast, as well as many “fast food” outlets, where

one can park in close proximity to gulls and use a vehicle as

a blind from which to study them at close range. It is also an

invaluable resource for detailed study to attempt to deter-

mine the identity or probable identity of a gull seen and
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studied in the field earlier in the day. In short, the numerous

photographs and detailed accounts of the variation in each

plumage of each species provide a superb resource, but one

that should be acquired only after an observer is comfort-

able with identification of gulls in the more common plumages.

Even experienced observers who have studied this tome in

detail will still find individual gulls that defy specific identifi-

cation or fail to appear among the illustrations. For example,

shortly after observing my only Ross’s Gull at the Roberts

Bank Coal Port jetty on 20 October 2003, I observed a Mew

Gull there with a pencil-thin neck band similar to the band

that is characteristic of Ross’s. None of the Mew Gull pho-

tos in this guide show such a line on any Mew Gulls and I

have not found any such photo or description of such a

Mew Gull examined to date. Studying this book in detail will

help reduce the number not identified positively, but as

stressed repeatedly by the authors in numerous text remarks

and the many photos labelled “presumed” or “probable” will

not eliminate them all. A group of birds that combines an

overall sameness of appearance, with individual differences

that preclude any two individuals in a specific plumage (such

as first-winter Herring Gulls, page 24) from looking exactly

alike certainly provides significant identification challenges.

 Although the greatest strengths and usefulness of this

book is in identifying gulls in their many plumages, the thor-

oughness of its literature also provides a useful starting place

for the literature search on any aspect of the biology and

distribution of the species covered, especially if supplemented

with nearly simultaneous or subsequent reviews in portions

of their range, such as those of Campbell et al. (2006) on

Heermann’s Gulls in B.C. and by Moore et al. (2007) and

Weseloh (2007) on nesting by Great Black-backed and Little

gulls on the Great Lakes. Numerous personal communications

also hint of several future publications. The authors have cer-

tainly succeeded in their goal of providing “a stepping stone

through the quicksand of gull identification” (p. ix).
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Handbook of Oregon Birds:  a Field Companion to Birds

of Oregon, by Hendrik G. Herlyn and Alan L. Contreras.

Oregon State University Press, Corvallis. 2009. 287 pages.

Softcover. $22.95 U.S. ISBN 978-0-87071-571-6.

This is a somewhat eclectic book, but one that is packed

full of information. The title, to my mind, is misleading. It is not

a “handbook” of birds in the usual sense (i.e., a book which

includes illustrations of most or all species, plus detailed in-

formation about identification, behaviour, and life histories).

It would have been better titled

“Distribution and Seasonal Sta-

tus of Oregon Birds”. This is

almost exclusively what is cov-

ered in the book, and it is cov-

ered in great detail.

Herlyn and Contreras are

both well-known, long-time

Oregon birders, and well quali-

fied to write this book.

Contreras was one of the three

editors of Birds of Oregon: A

General Reference (Marshall

et al. 2003), the definitive trea-

tise on the birds of Oregon,

which is quoted frequently in

this book as “BOGR”. Basi-

cally, Handbook of Oregon Birds consists of a somewhat

condensed version of the status and distribution informa-

tion from BOGR, brought up to date through 2009, and with

a lot of new and expanded sections.  The accounts for casual

and accidental species, which were quite brief in BOGR, are

more detailed here. A map showing the location of records is
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included for most species with fewer than 40 sightings, and

frequently so is a bar graph showing the distribution of

records by month.

At least one distribution map is included for the vast

majority of bird species. For regularly breeding species, a

range map (with outlines of county boundaries) is included,

with two shades of gray to indicate relative abundance.

Winter distribution maps are included for other species,

and both breeding and winter maps for a few species. This

is different from BOGR which included maps for breeding

species only, based on the Oregon Breeding Bird Atlas

(Adamus et al. 2001), but gave no indication of relative

abundance. Also included for some species is a capsule

chart comparing spring arrival dates at seven different lo-

calities in the state.

Even though identification features are not discussed

for most species, there are “ID Notes”, enclosed in boxes,

for a few dozen species. Identification is also the focus of

the eight colour plates (four plates of paintings and four of

photos), ranging from flying alcids to a comparison of

Hutton’s Vireo versus Ruby-crowned Kinglet. The colour

plates (as well as the attractive cover painting of Pileated

Woodpeckers) are the work of Oregon artist Ramiel Papish.

Unfortunately, because the book focuses on status and dis-

tribution, the identification information will probably be lost

on most readers.

The book is almost devoid of references; other than BOGR,

the only ones cited are a list of 14 references published “after

BOGR” (since 2003). However, BOGR has exhaustive refer-

ences (94 pages of them!), so this is a minor drawback.

Who will find this book useful? It certainly will not ap-

peal to the beginning or casual birder, but it will be of great

interest to advanced birders and ornithologists in Oregon

and nearby states. The information is detailed and thorough,

and one would have to look hard to find significant errors.

The book is useful as a stand-alone reference, but it will also

be valuable to readers who already own BOGR, because of

the updated and new information on many species, and the

different ways of presenting information from BOGR (e.g.

the maps). I am a bit surprised to see this book published so

soon after BOGR, but as both books were released by the

same publisher (Oregon State University Press), the authors

were obviously able to convince their publisher that it was a

worthwhile project.
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and editor’s comments

This issue brings a variety of papers ranging from the breeding

biology and productivity of Williamson’s Sapsucker and Red-

winged Blackbirds to concerns for local populations of Sandhill

Crane and Yellow-breasted Chat. A different concern is ad-

dressed in a paper on the expansion of resident Canada Geese

on Vancouver Island. There is also documentation of the status

of two new species for the province, which is timely given the

recent re-establishment of the British Columbia Bird Records

Committee.  Five books are reviewed covering the spectrum

interests of BCFO members from field guides to identification of

one of our favourite group of birds—gulls.

Thanks for the peer review of the papers go to Editorial

Board members Neil Bourne, Andy Buhler, Rob Butler, Mark

Phinney and Mary Taitt. Thanks as well go to the external

reviewers of the papers and the reviewers of the books, all of

whom have given willingly of their time and thought to help

deliver this issue of British Columbia Birds. Lee Harding,

René McKibbin, and Christine Bishop helped with the back

cover photos and captions. Neil Dawe again has done a great

job of the production of the journal and of placing the pa-

pers and reviews on the website.

It continues to be difficult to stimulate the submission of

manuscripts. I believe that this, in part at least, is directly

related to the explosive expansion of the internet which pro-

vides a plethora of sites to rapidly communicate information

to one’s friends and other interested persons. The scientific

community continues to publish in peer-reviewed scientific

journals, but the community which used to publish in peer-

reviewed ‘natural history’ journals has increasingly turned

to internet sites to communicate their observations.  While

this provides a quicker and easier means of communication,

it does not provide the kind of records which will be the

basis for historical comparisons. In addition, the work of the

British Columbia Bird Records Committee will be facilitated

by the publication of peer-reviewed notes of the observa-

tions of rare or unusual birds.

My greatest appreciation goes to the authors who have

submitted manuscripts over the past year; without their com-

mitment to write up their observations and submit them to

peer review, BCFO would not have a journal. The submis-

sions in this issue were received over a period of 9 months,

which is an improvement over the 13 months needed for the

previous issue.  There are currently no submissions pend-

ing, although several are promised. If we are to have British

Columbia Birds published annually, all members need to

increase their efforts to submit manuscripts and to encour-

age friends and colleagues to submit papers on rarities or

range expansions, the general status of species, avian ecol-

ogy and behaviour of wild birds in British Columbia.  All of

the current papers and reviews appear on our website as

soon as they are accepted, which should encourage people

to submit manuscripts.—Art Martell



Back cover: Yellow-breasted Chat in Prairie Rose (Rosa woodsii) shrub, Penticton, B.C., 21 June 2008. An endangered population

of this warbler, with just over 70 pairs in the south Okanagan valley, is under threat from habitat loss and fragmentation. Roadside

mortality, likely resulting from collisions with vehicles, is another cause for concern (see page 45). Photo: René McKibbin.

Photo essay

Images from the Lee Harding

study of the breeding biology of

Red-winged Blackbirds (see

page 16). Clockwise from upper

left: Adult female Red-winged

Blackbird; blackbird nest and

eggs; depredated nest with

damaged eggs, l ikely caused by Marsh Wren

(Cistothorus palustris); placing a rubber band ligature

around the neck of a 10-day old nestling in order to de-

termine prey items being fed to

bird; nestling with ligature in

place. Inset photos: top: 3–4 day

old nestlings; bottom: damselfly

prey items. All photos: Lee

Harding.
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