Volume lll, Chapter 11
Dusky Canada Goose




TABLE OF CONTENTS

11.0 DUSKY CANADA GOOSE (BRANTA CANADENSIS OCCIDENTALIS, BAIRD) 11-1

0 [ T [N Tox (o] USSP P PRSP 11-1
11.2Life History & Habitat REQUIFEMENTS .......ccviiiiiiiieiicereeee s 11-2
11.2.0 LifE HISTOIY oottt bt 11-2
11.2.2 Habitat REQUITEMENTS .....ccviiieiie ettt 11-6
11.3Population & DiStribDULION ..........cccveiiiiiicce e 11-7
R T 1151 (o oSSR P USRS 11-7
G 1 O | o (=] | PP PR PSPPSR 11-8
11.4Status & ADUNAANCE TIENAS. ......cciiiiieiieie it 11-12
D14 L SEALUS ..ottt bbbttt bbbt 11-12
O I = 0o USRS 11-12
11 4.3 PrOQUCTIVITY ..ottt ettt sneene s 11-13
11.4.4 Environmental CoNditioNnS .........cccooiiiiieiniieneie e 11-13
11.5Factors Affecting Population Status............ccccoveveeiiiieie e 11-14
11.5.1 Low productivity on breeding grounds...........cccocveveeieieeiieeie e seese e 11-14
11.5.2 HUNEING MOTTAlITY ....ocveeieeece et 11-16
11.5.3 WINtering HabItat ..........covoiiiiicieee s 11-18
11.5.4 SANCIUAIY: ...ttt ettt ettt et e et e bt e e sb e e ebe e sbeeabeeennee e 11-19
11.6Inventory & Assessment of Existing Management Plans.............cccoocevvenenieiinnnn, 11-19
11.7Inventory & Assessment of Existing Restoration & Conservation Plans............... 11-20

L B RO EIENCES ...t e e e e ettt e e e e e e et e e e e e e e e e ———aaaeaaaaaa 11-20



11.0 Dusky Canada Goose (Branta canadensis occidentalis, Baird)

11.1 Introduction

The dusky Canada goose (Branta canadensis occidentalis) is a distinctive race of
medium size (about 6 Ibs. [3 kg]) and dark brown plumage that nests on Alaska’s Copper River
Delta, migrates through southeastern coastal Alaska and coastal British Columbia, and winters
primarily in southwestern Washington and western Oregon. The population has been intensively
managed since the 1950s with habitat preservation in the form of federal refuge creation and
harvest regulations that reduced the harvest of dusky geese. Despite this, the size of the
population has fluctuated considerably over the past three decades, with an overall decline since
the late 1970s. Events on both the breeding and wintering grounds have affected the status of
duskys. In 1964, an earthquake caused their nesting grounds to be uplifted an average of 7-ft (2
m), initiating decades of ongoing dramatically accelerated plant and animal succession and
physiographic change. This succession has resulted in significant habitat changes, with
associated effects on activities and populations of goose predators, and subsequent detrimental
effects on productivity and numbers of geese.

Beginning in the early 1970s and increasing to the present, tens of thousands of Canada
geese of several other races began wintering sympatrically with duskys. Only 25,000 Canada
geese, the vast majority duskys, wintered in the Willamette Valley in 1973. Over 250,000
Canada geese, less than 10% duskys, winter there today. Harvest management that focuses on
subspecies other than duskys became more complex and challenging in the face of this massive
build-up of geese, particularly given the duskys’ declining productivity and relatively high
vulnerability to hunting. Habitat losses are now a critical threat to the long-term viability of the
population. Crop depredations by geese that encourage farmers to plant alternative crops and
increasing urbanization threaten goose habitat in their wintering areas. State agencies that
manage harvest and habitat are under increasing pressure to reduce overall goose numbers while
stabilizing or increasing dusky numbers. The dusky Canada goose is highly prized by
consumptive as well as non-consumptive users, and revenue is generated by hunting and
watchable wildlife activities that contribute to local economies.

DUSKY CANADA GOOSE i, 11-1 May 2004



11.2 Life History & Habitat Requirements
11.2.1  Life History

11.2.11 Diet

Food habits during nesting, brood rearing, and molt are poorly known. Geese were
observed feeding on tidal mudflats in early spring and during brood rearing and molt (pers. obs.).
They use spring melt pools in horsetail and sedge stands during the early spring melt, and they
have been observed feeding on early sedge and horsetail shoots, and unfurled leaves of prostrate
willow late in the melt (pers. obs.).

Duskys consumed at least 26 species of 13 families of plants on the eastern Copper River
Delta during September and October (Hawkings 1982). Leaves were the most important
component by volume overall, but seeds and roots increased in importance as fall advanced.

Although there have been no studies on diet of duskys during winter, it is of common
understanding that they rely largely upon agricultural crops (e.g., Clark and Jarvis 1978, Pacific
Flyway Council 1998). Federal and state refuge management directed towards providing food
crops are likely a good reflection of the favored winter foods of duskys. Crops most commonly
provided on federal and state lands, in descending order of acreage, include pasture grasses,
moist soil (Fredrickson and Taylor 1982) vegetation, annual ryegrass, perennial ryegrass, fescue,
Sudan grass/millet, clover and corn (Pacific Flyway Council 1998).

11.2.1.2 Reproduction

Arrival

The first dusky Canada geese arriving in spring on the Copper River Delta, Alaska are
frequently observed in March (Isleib pers. comm.; Campbell and Rothe 1985; Crouse et al.
1996). Major influxes occur some time later, apparently depending upon weather conditions and
the state of spring snowmelt. Records of major arrival dates range from 9 April (Campbell and
Rothe 1986, Crouse et al. 1996) to 18-25 April (Bromley and Jarvis 1993).

Nest Initiation

Peak nest initiation (laying) dates have varied annually from 29 April - 5 May 1992
(Campbell 1992a) to early June, 1972 (Timm 1972, and Timm and Havens 1973). On the east
Copper River Delta, initiation dates in 1978 and 1979 ranged from 6-31 May, with a peak from
6-11 May (Mickelson et al. 1980). Re-nesting occurs, especially in years of high early nest loss,
causing the period of nest initiation to be much longer than for first nests, and in some years
resulting in a bimodal distribution of initiation dates (e.g. Campbell et al. 1987, Grand et al.
1998). Duration of the initiation period was 30 and 39 days in 1974 and 1975 respectively
(Bromley 1976) and averaged 38 days, with a maximum of 50 days from 1993-1995 (Crouse et
al. 1996).

Incubation

Trainer (1959) determined a mean incubation period, i.e. “the number of days between
the laying of the last egg and the hatching of the last egg,” of 30.2 days (n=36, range=28-33
days). However, Bromley (1976), defining incubation as the period from the day after the last
egg was laid to hatch of the first egg, found a mean of 27.4 days (n=21, range=25-31 days).
Possibly the chilling effect of tidal flooding (Trainer 1959, Hansen 1961) slowed embryo
development (e.g., Drent 1973, Bromley 1984) and led to a longer incubation period.
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Constancy of incubation for successful dusky females was 89.5%, with twice the amount
of recess time during the last third compared to the first two thirds of incubation (Bromley
1984). This pattern reflected changes in body weight, where steep declines were observed for the
first two thirds of incubation, and no change thereafter, indicating a switch in emphasis from
dependence on endogenous reserves to a much greater reliance on environmental food resources
during the last phase of incubation. Constancy of incubation and recess frequency steadily
declined during the first 13 days of incubation for unsuccessful nesting geese, while no change
was detected during this period for successful nesters (Bromley 1984).

Hatch

Olson (1953,1954b) estimated peak hatch dates of 20-25 June 1953 and 22-27 June 1954
based on brood ages. Other peak hatch dates were about 1 July 1971, and 12-18 June, 1974 and
17-23 June 1975 (Bromley 1976). Crouse et al. (1996), for the years 1993-1995, noted earliest
hatch dates of 4 June in 1994 and 1995, and 13 June 1993, with median hatch dates of 27 June
1993 and 17 June 1995.

Eggs
Eggs of dusky Canada geese on the Copper River Delta average about 2 in (56 mm) wide
by 3 in (82 mm) long with a fresh egg mass of about 0.3 Ibs (140-144 g) (Bromley and Jarvis
1993, Crouse et al. 1996). They are laid at the rate of one per day (Bromley 1976).

Mean annual clutch size has ranged from a low of 3.6 in 1971 to a high of 5.8 in 1965,
with individual clutches of 2-8 eggs. Typically, low mean clutch size is observed in
phenologically late springs (e.g. 1964, 1971, 1972) and high mean clutch size occurs in early
springs (e.g., 1959, 1979).

Fledge

By 5 August 1953, about on- third to one-half of young observed could fly, whereas one
quarter of the young were capable of flight on 5 August 1954 (Olson 1954b). An estimated one-
half to three-quarters could fly by 12 August that year (Olson 1954a). Trainer (1959) estimated
that 5% of goslings were still flightless on 19 August 1959, and Bromley (1976) noted a few
flightless young as late as the second week of September.

11.2.1.3 Nesting

Nest Densities

Shepherd et al. (1967) established 15 random 24,000 yd® (2 ha) plots, in which they
located 13 nests in 1966 (0.4/ha). Seven of these 15 plots hosted 27 nests (1.9/ha) in 1970
(McKnight 1971) and 20 nests (1.4/ha) in 1972 (Timm and Havens 1973). In an area overlapping
part of Trainer’s study area, Bromley (1976) found a density of 0.8 nest/ha in 1975. Bromley
(1976) in 20 random plots of 2 ha found a mean density of 0.6 nests/ha in 1974, and in larger
non-random plots spanning low, medium and high density strata found densities of 0.3 to 1.3
nests/ha in 1975. Studies in the late 1960s through the 1970s reflected continually increasing
densities of nests on the Copper River Delta.

Crouse et al. (1996), based on random plots within a 82 miles? (212 km?) extensive study
area, found average nest densities of 22.0 +4.3/km? (0.2/ha) from 1993 through 1995. In 1998,
Youkey et al. (1998), in a repeat of this study, found 17.2 nests/km (0.17 nests/ha - uncorrected
for detection rates and late-initiated nests) during the early search (i.e. probable re-nests found
later not included). Youkey also examined nest detection rates by next-day repeat searches of
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plots with independent field personnel, and derived a detection rate of 83.2%+0.4% (95% CI) for
nests on plots. Thus, a corrected mean density would be about 0.21 nests/ha. In an area
overlapping with Trainer (1959) and Bromley (1976), Grand and Anthony (1998) found 412
nests in 13.5 km? (0.31/ha) within the high-density stratum in 1997. Based on these studies, nest
densities apparently peaked in 1978, and declined thereafter to levels similar to those measured
during the 1950s.

Renesting

Investigators have long suspected that re-nesting occurred, based on different ages of
broods and observation of young broods late in the season (Olson 1953, 1954a), and based on
patterns of nest initiation dates (Bromley 1976, Campbell et al. 1987, 1988; Campbell and Rothe
1989, Grand et al. 1998). Evidence became stronger with records of several second nests in the
same bowls as those of earlier nests that had been destroyed (Campbell and Rothe 1989), and
finally with the collection of 5 females in 1997 from relatively late-initiated nests, for which
examination of ovarian condition provided certainty that at least 4 of the 5 were re- nesting
(Grand and Anthony 1997). Grand et al. (1998) have attempted to model the extent of renesting
based on nesting data during 1997 and 1998.

Nest Success

Although Mayfield-type nest success (Mayfield 1975) was not calculated until 1997
(Grand et al. 1998), at least until recent times even destroyed nests were easily detected, and
were included in the apparent nest success estimates to alleviate the inherent bias in apparent
nest success estimates. Clearly, nest success was much higher during the 1950s through the early
1970s than it has been since, and thus an overall declining trend is reflected. Note that in several
years, nest success estimates are minimums, because late-initiated nests that typically are more
successful than early-initiated nests were not followed to completion. Nevertheless, because nest
success has been so low, net productivity of adults has declined over time.

The high degree of re-nesting in the 1980s and 1990s (Campbell et al. 1987, 1988;
Campbell and Rothe 1989; Crouse 1995; Grand and Anthony 1997, Grand et al. 1998) may have
mitigated, to some degree, the lowered success of individual females, particularly because nest
success was higher in late-initiated nests compared to earlier ones in some years. Bromley
(1976) and Bromley et al. (1995) found that most nest depredation on Canada geese occurs
during the early stages of nesting. Although relatively low in absolute numbers, re-nests and late-
initiated nests have higher success than do early nests.

11.2.1.4 Migration

Dusky Canada geese migrate along the Pacific coast of Alaska, British Columbia, and
Washington. Based on collar observations, the islands in eastern Prince William Sound, Prince
of Wales Island in southeast Alaska, and the Queen Charlotte Islands of British Columbia are
important fall staging areas; although little is known about the habitats that dusky geese use in
these areas or the length of time they use these areas in the fall or spring.

Fall

Relatively little is known about the distribution of duskys during migration. Hansen
(1962) suggested that they migrate offshore, seldom stopping during the fall migration to
wintering areas. Some areas used by geese during fall migration as determined from band returns
include the southwest coast of Prince of Wales Island, Alaska; Graham Island, British Columbia:
the northern tip of Vancouver Island, British Columbia; the west central coast of VVancouver
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Island; and the southern interior of British Columbia (Hansen 1960). It is also clear that duskys
use the Queen Charlotte Islands, British Columbia. Subsequent to their departure from
Vancouver Island, or for those birds passing that point, the geese fly to Gray's Harbor and
Willapa Bay, Washington (Chapman et al. 1969). Dawson (1909) reported that occidentalis
migrate through, but were not a common winter resident in Puget Sound, Washington. From the
southwest Washington coast, the majority of the population moves up the Columbia River to the
mouth of the Willamette River where most turn south until settling in the central Willamette
Valley, Oregon (Chapman et al. 1969).

Spring

Information is even more scant for the distribution of duskys during spring migration.
Numbers briefly build on Sauvie Island, Oregon in the Lower Columbia River valley as the
migration begins, and a subsequent surge in numbers is observed at Willapa Bay, Washington. A
brief increase in numbers is again noted at the Queen Charlotte Islands, British Columbia. Large
flocks have been observed in the Yakutat Bay, southeastern Alaska in spring (Gabrielson and
Lincoln 1959, Petersen et al. 1981. Mickelson et al. (1980) and Hawkins (1982) found that most
duskys migrated through the Copper River Delta without stopping during spring. Crouse (1994)
surveyed the Copper and Bering river deltas weekly from 1 April through 1 May. Few geese
were observed on 1 April, and numbers peaked on 23 April. Important use areas included Okalee
Spit on 1 and 8 April, and coastal areas between the Edward and Bering rivers during the 16
April surveys. While geese were present on the Copper River Delta during surveys on 8 and 16
April, a large movement onto the area was noticed on the 23 April survey (Crouse 1994).

11.2.1.5 Mortality

Hansen (1962) was the first to estimate mortality rates of duskys. Using the composite
dynamic method, he estimated the average annual mortality rate was 28.9% for adults, and
56.9% for juveniles for the period 1952-1960. Similarly, Chapman et al. (1969) analyzed data
for 1952-1965, yielding average annual mortality rate estimates of 34.6%, 37.7% and 57.4% for
adults, yearlings and juveniles, respectively. In recognition that the composite dynamic method
can yield underestimates of survival rates (Seber 1972), Sheaffer (199321) re-analyzed and
estimated survival rates for several periods during 1953 through 1990 for normal, leg-banded-
only duskys, determining average annual adult survival rates of 65.8-77.2% and immature rates
of 30.7-42.5%. Both Chapman et al. (1969) and Sheaffer (1993) also noted that adult survival
rates increased over time in tandem with incremental restrictions in harvest regulations. Sheaffer
(1993) also examined survival estimates based on resightings of marked birds for the period
1983-1990, and calculated mean annual adult survival rates of 78.8%. They were not
significantly different from the rates estimated on the basis of band recoveries for the same
period.

Following population modeling to simulate what was known of the dusky population
from the early 1950s through 1989, Chapman et al. (1969) and Sheaffer (1993) concluded that
large harvests were supportable by the population during the 1960s because the average
recruitment rate was high. Subsequently, as recruitment rates declined during the 1980s, the
population could not continue to increase despite modest increases in adult survival rates
(Sheaffer 1993). Ultimately, very low rates of recruitment accompanied by moderate adult
survival rates resulted in population decline. That is, as recruitment rates declined, population
size became relatively more sensitive to small changes in adult survival. As severe restrictions
were placed on hunting during the mid- to late-1980s, adult survival increased, leading to an
apparent end to the decline.
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Campbell and Griese (1987) estimated that over 85% of duskys were of breeding age,
with 70% in the category of prime breeders aged 6-14 years. Longevity was subsequently noted
to be at least 19 years of age, with evidence of breeding at 17 years of age (Campbell 1991b).
Sheaffer (1993) concluded that the chances for the population to increase were favorable if
recruitment and survival rates remained at or above levels typical of the late 1980s and early
1990s, noting also that the population would have a higher chance of increasing with greater
variation in recruitment rates.

11.2.2 Habitat Requirements

11.2.2.1 Breeding Habitat

Almost the entire population of the dusky Canada goose nests on the Copper River Delta
in south-central Alaska. Dramatically accelerated successional changes have occurred as a result
of the uplift by the earthquake. By 1975, 23% of nests were in low shrub habitat (Eromley 1976),
and an average of 46% were in low and tall shrub habitat by 1986 (Campbell 1990). Geese did
not stop using sedge meadow and grass-forb nesting habitat even with the prolific colonization
of those habitats by low and even tall shrubs.

During the late 1980s, beavers colonized the nesting area in great abundance, causing
much of the area to be flooded (Campbell et al. 1988, Campbell and Rothe 1989, Campbell
1992b). Although this caused some nests to be flooded, an apparent decrease in large
mammalian predators also may have resulted (Campbell et al. 1988, Campbell 1992). In recent
years, no nests have been lost to flooding (Crouse et al. 1995).

Both Crouse et al. (1996) and Bromley (1976) concluded that geese preferred low shrub
cover at nest sites: Eromley (1976) suggested that the geese may select for good visibility from
nests and ease of escape if attacked. Campbell (1990) and Crouse et al. (1996) found that for
1982-86 and 1993-95, nests in all community types were equally susceptible to depredation.

11.2.2.2 Migration Habitat

Little is known of migration habitat for duskys. Hansen (1962) suggested that geese
migrate offshore, stopping occasionally at the few accessible places en route. During early
September to mid-October staging on the eastern Copper River Delta, geese use first salt marsh
habitat, then freshwater meadow habitat (Hawkings 1982, Crouse 1994). Riverine habitats were
more important than estuarine habitats. Bromley and Jarvis (1993) concluded that about half the
energy costs of spring migration were derived from lipid reserves, with the remainder met
through acquisition of food enroute.

11.2.2.3 Wintering Habitat

The lower Columbia River and the Willamette Valley provide ideal habitat for wintering
Canada geese (Chapman et al. 1969, Cornely et al. 1985). Common agricultural practices,
including dairy farming and production of ryegrass seed (Kimerling and Jackson 1985), yield
high quality forage with high protein content (Riewe and Mondart 1985, and reviewed in Jarvis
and Bromley 1998). Land acquisition for William L. Finley National Wildlife Refuge, Baskett
Slough National Wildlife Refuge, and Ankeny National Wildlife Refuge were established in the
1960s and Ridgefield National Wildlife Refuge on the lower Columbia River was acquired in
1965 (Pacific Flyway Council 1998). Their mandate is to provide wintering habitat for dusky
Canada geese. The Shillapoo and Vancouver Lake State Wildlife Areas in southwest Washington
provide additional habitat. WDFW has expanded these areas through acquisitions.
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Duskys tend to concentrate in and near federal and state wildlife refuges in the
Willamette Valley, Oregon and the lower Columbia River in Washington and Oregon (Simpson
and Jarvis 1979, Havel and Jarvis 1988, Lowe 1987 and Lowe pers. comm.). The largest
proportion of wintering dusky Canada goose flocks consistently occur on and in association with
William L. Finley National Wildlife Refuge, the southern-most of the valley refuges (Simpson
and Jarvis 1979). Although there are seasonal differences related to the temporal proximity of
spring and fall migration, the proportions of duskys are consecutively smaller at Sauvie Island,
Ridgefield National Wildlife Refuge, and Willapa Bay National Wildlife Refuge (Havel and
Jarvis 1988, Atkinson 1992).

Crop depredation has become a serious matter in the recent past. Landowners in Oregon
and Washington have become unwilling to tolerate thousands of geese and the damage they
cause to crops. A group of landowners, agency personnel, and others formed the Canada Goose
Agricultural Depredation Working Group and developed a management plan to deal with
increasing goose numbers and impacts on habitats (Pacific Flyway Council 1998). The plan
outlines strategies to reduce Canada goose numbers, protect the dusky subspecies, improve
goose habitat on public lands, outline critical habitats for acquisition, and quantify the dollar
value of the crop losses among others. The future of goose wintering habitat and adequate
dietary intake for geese is critical to future populations.

11.3 Population & Distribution
11.3.1  Historic

11.3.1.1 Population

The dusky population has been estimated annually in Washington and Oregon since 1953
(Hansen 1962), and has fluctuated from lows during the mid-1950s to highs during the late
1970s, and back to lows during the 1990s.

Kebbe (1958) reported winter inventories of duskys in western Oregon for 1947-58
(1962). Based on calculations of numbers of geese produced and harvested from studies by
Olson (1953, 1954) and Trainer (1959) and compared with wintering ground studies (Kebbe in
Hansen 1962), Hansen (1962, 1968) concluded that the best estimates of dusky numbers were
the mid-winter aerial survey counts conducted in Oregon. However, he noted that counts did not
include Washington and British Columbia, so he recommended adding 2,000 birds to annual
estimates to account for this gap. Thus, total population estimates from 1953-60 ranged from
7,080 to 16,450 birds.

11.3.1.2 Distribution

Breeding Range

Early investigators considered all large dark Canada geese breeding along the Pacific
coast, i.e. from Prince William Sound south to the Queen Charlotte Islands, British Columbia, to
be occidentalis. Gabrielson and Lincoln (1959) considered the breeding range of duskys to
include the region of Prince William Sound and Cook Inlet and inland through the Copper River
drainage. They also noted that numerous flocks occurred in Yakutat Bay in spring.

Based on extensive aerial survey experience, Hansen (1962:303) delineated the breeding
range of duskys, which extended “along the coast from the vicinity of the Bering Glacier on the
southeast to Cook Inlet on the west, a distance of about 275 miles” (440 km). He noted that only
small numbers occurred in Prince William Sound and the lower Susitna River, Cook Inlet, and
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even fewer near the confluence of the Bremner River with the Copper River. Hansen clearly
defined two zones essentially devoid of breeding Canada geese because of habitat differences
that helped to isolate and define dusky from Vancouver range and from Taverner’s (or lessers)
range.

Wintering Range

Baird et al. (1884) reported that occidentalis occurred south to California. Dawson
(1909) noted that occidentalis migrated through the Washington coast area but was not a
common resident in Puget Sound. Brooks (1917, 1923) reported large dark geese in interior
British Columbia and on the coast. Jewett (1953) reported observations and harvest of duskys
throughout the Willamette Valley and Sauvie Island from 1931-52. In The Birds of Washington
State, Jewett et al. (1953) reported observations restricted to the coastal fringe, but concluded
that the race was probably much more common than present information indicated. Finally,
Hansen (1962) compiled an extensive set of information based on 1,129 recoveries of 3,943
duskys banded on the Copper River Delta, and on 164 recoveries of 3,593 Vancouvers banded in
the vicinity of Glacier Bay, to demonstrate 1) that to a great extent, their ranges were discrete,
and 2) that duskys wintered primarily in the Willamette Valley, Oregon.

11.3.2 Current

11.3.2.1 Population

As of January 2003, the total population size of dusky Canada geese is an estimated
16,724 (Table 11-1). The population estimate was obtained by multiplying the estimated number
of neck-banded dusky geese by the ratio of unmarked to marked geese. The indirect estimate for
2002-03 of 16,724 dusky Canada geese was similar to the estimates from the previous two years
(17,191 and 17,346, respectively) (Table 11-1). Duskys continue to maintain the increase in
numbers since the previous low estimate in 1998-99. However, the winter indirect estimate has
not followed increases exhibited by spring/summer surveys over the past few years (Drut and
Trost 2003).
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Table 11-1. Estimated total population size of dusky Canada goose, 1986- 2003 (Drut and Trost

2003).
Estimated number of # unmarked Estimated total population of
neck-banded dusky geese (SE) # marked (SE) dusky geese (SE)
778.76 (50.78) 21.47 (1.93) 16,724 (1,856)

Winter ? Indirect

Spring/summer®

Year Estimate (SE) Breeding bird index  Total goose index %Young
1986-87 — 2,418 4,946 10.7
1987-88 — 2,121 4,528 9.8
1988-89 — 2,182 4,194 22.8
1989-90 12,438 (997)° 2,208 5,896 8.6
1990-91 19,768 (2,001)° 2,259 4,591 23.5
1991-92 17,996 (1,580)° 1,367 2,985 21.5
1992-93 — 2,250 5,637 21.3
1993-94 — 2,015 5,618 5.9
1994-95 7,948 (2,292)" 2,092 5,129 7.0
1995-96 18,175 (5,880) 1,668 3,199 3.9
1996-97 11,198 (1,711) 1,520 2,919 21.6
1997-98 21,280 (3,642) 1,759 3,587 10.8
1998-99 13,447 (1,679) 1,830 4,519 11.9
1999-2000 15,459 (2,459) 1,569 2,809 14.7
2000-01 17,346 (2,719) 1,276 2,343 22.7
2001-02 17,191 (2,820) 1,451 2,754 25.4
2002-03 16,724 (1,856) 1,599 3,444 30.5

8 Survey conducted winter of 2nd year in series (i.e., 1987 for 1986/1987); b Survey conducted spring/summer of 1st year in series (i.e., 1986 for

1986/1987); ® From Scheaffer 1993; d Survey conducted mid-March 1995; may have resulted in low estimate because of onset of migration. All
other surveys conducted mid-winter.

11.3.2.2

Distribution

Breeding Distribution

The primary nesting range of occidentalis remains the Copper River Delta (Figure 11-1).
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Figure 11-1. Primary range of dusky Canada geese (Pacific Flyway Council 1997)

Transplant to Willapa Bay, Washington

In accord with a previous USFWS policy to establish breeding Canada goose flocks, 41
dusky goslings were transplanted from the Copper River Delta to the Willapa National Wildlife
Refuge in July 1958; 38 survived to 1961 when successful nesting began. This flock was free-
flying by 1967 and was 407 birds in 1977 (Welch 1978). Refuge personnel now distinguish
between migrant duskys and resident duskys and dusky hybrids (Atkinson 1987). About 120-175
resident birds are still associated with the refuge.

Wintering Range
In recent years, duskys have used Willapa Bay and Willapa National Wildlife Refuge, the
lower Columbia River floodplain, the Woodland Bottoms, Vancouver Lowlands, and Ridgefield
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National Wildlife Refuge in Washington (Figure 11-2). A high proportion of the population
resides in the Willamette Valley and along the Columbia River from Portland to Astoria.
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Figure 11-2. Winter distribution of dusky Canada geese (PFC 1997).

Cornely et al. (1998) identified 11 Washington and Oregon core areas used by wintering
duskys in the mid-1980s.
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11.4 Status & Abundance Trends

11.4.1 Status

The dusky Canada goose is classed as a migratory bird by federal regulation and a game
bird by Washington rule. The Pacific Flyway and Washington Fish and Wildlife Commission
regulate harvest.

11.4.2 Trends

Mid-winter indices from 1947 to the present indicate an increasing population to the mid-
1970s (Figure 11-3). Jarvis and Cornely (1988), based on 3-year moving averages of mid-winter
counts, concluded that the dusky population declined 8.3% per year from 1975-84, with most
decline occurring since 1979. This decline continued through 1990, with widely fluctuating
population estimates since that time (Pacific Flyway Council 1997, Drut et al. 1998).
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Figure 11-3. Winter population estimates of dusky Canada geese in Oregon and Washington,
1947-1999 (Bromley and Rothe 1999).

Similar to mid-winter indices, breeding ground surveys (Figure 11-4) from 1978-90
reflected a 50% linear decline over the 12-year period (Conant and Dau 1990), with a further
decline in 1991 (Butler 1991). In an independent analysis considering both breeding population
estimates and annual estimates of young produced, Stehn (1992) confirmed an average annual
rate of population decrease from 1978-91 of 7-8% per year. However, the population rebounded
in 1992 to a level similar to 1984 (Butler 1992, Conant and Dau 1990). In recent years, lower
indices during 1995 and 1996 were offset by modestly higher indices during 1997 and 1998
(Eldridge et al. 1998). Assuming the early breeding ground surveys were equivalent to the
current operational survey, a significant population decline occurred from 1978-85; however, the
population has fluctuated around the level measured in the mid-1980s since then, without
evidence of a further net decline.
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Figure 11-4. Breeding population estimates of dusky Canada geese on the Copper River Delta,
Alaska, 1974-98 (Bromley and Rothe 1999).

11.4.3  Productivity

Productivity of duskys on the Copper River Delta has changed over the nearly three
decades of study. During 1979, productivity dropped to a low level, and though moderate levels
of production have occasionally occurred, years with peak production documented during the
1970s have not recurred. Over the long term, assuming no change in estimates caused by
variation in methodology, production declined from the 1970s to the 1980s, with little or no
change during the 1990s. Sheaffer (1993) assumed 80% of 2-year olds nested with nest success
of 30% compared to 40% for 2- to 3-year old geese. These levels of nest success have only been
realized in two of the past ten years.

11.4.4 Environmental Conditions

11.4.4.1 Habitat Distribution

Almost the entire population of dusky Canada geese nests on the Copper River Delta in
south central Alaska. This has always been the case.

Dusky geese have always shown a high affinity for the Lower Columbia and Willamette
Valley for wintering, finding winter forage in agricultural fields and wetland marshes. In recent
years, duskys have consistently used Willapa Bay and Willapa National Wildlife Refuge, the
lower Columbia River floodplain, the Woodland Bottoms, Vancouver Lowlands, and Ridgefield
National Wildlife Refuge in Washington (Figure 11-2). A high proportion of the winter habitat is
still found in the Willamette Valley of Oregon and along the Columbia River from Portland to
Astoria. Other areas include Chehalis Bay, south Gray’s Harbor, Deep River, Wallace, and (to a
lesser extent) Silver Lake and La Center, and possibly Port Susan Bay (Krueger 1995).

11.4.4.2 Habitat Status

Breeding

Breeding habitats historically were a mixture of USFS and Alaskan Native Corporations.
Today, breeding habitat for the dusky Canada goose is nearly all owned by the USFS and
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managed as wildlife management area. Commercial uses are limited by permit and must be
compatible with the primary focus of maintaining and enhancing wildlife habitat.

Wintering

Wintering habitats historically were a mixture of private ownerships in commercial
operations to provide crop land and recreational uses. The lands were bought and sold with little
regard for wildlife use. Today, wintering habitat is a mixture of public and private ownerships.
Federal refuges and state wildlife areas protect many areas of high intensity dusky use. Private
landowners control substantial portions of goose habitat in the Woodland and Vancouver areas.
These private properties are not secure habitat and may be used for crop or industrial
development that would be detrimental to the dusky and other goose subspecies.

11.5 Factors Affecting Population Status
11.5.1 Low Productivity on Breeding Grounds

The primary limiting factor for dusky Canada geese is low breeding ground recruitment.
The "consensus opinion ... is that population growth is limited by poor recruitment directly
related to the 1964 earthquake that significantly altered habitats on the primary breeding
grounds.” (Pacific Flyway Council. 1997. p. 23). "Continuing poor production [at Copper River
Delta] has not only resulted in a population decline but has also lead to an unfavorable age
structure...": (60% of population is older than 7 years old). At Copper River Delta "reduced
capacity for goose production™ has been due to high nest predation, which was less than 6% in
1959, but in the 1990's greater than 60%. Unfortunately, predator management options on the
breeding grounds are limited, not cost-effective, or impractical (ibid. pp. 14-16).

The existence of 2 other breeding sites should be noted: 1) Middleton Island, which
supports an increasing number of dusky Canada Geese (approximately 2000 currently) with high
productivity; and 2) Prince William Sound, which has an unknown number of Dusky Canada
Geese whose productivity is also unknown.

11.51.1 Breeding Habitat & Recruitment

In the absence of tidal influence on the Copper River Delta since 1984, the area has
become less saline, and an accelerated rate of succession by salt-intolerant species has led to
invasion of the breeding habitat by shrubs and trees, resulting in primarily closed habitat.
Associated with this succession has been the advance onto the nesting grounds of a greater suite
of predators, or at least of predators in greater numbers and with greater effectiveness. Greater
depredation on eggs, nesting adults, and goslings has caused a gradual decline in goose
productivity. Since 1978, years with the peak production that typified the earlier period have
been lacking.

Studies of nest success have indicated that rates of depredation are similar in the various
types of habitat used by nesting geese; that is, nests in each habitat type are predated in
proportion to the number of nests located there (Campbell 1990, Crouse et al. 1996). Thus, even
though the predatory agents largely responsible for nest loss have varied over time, nests seem to
be similarly susceptible to destruction regardless of the habitat type in which they are found.

A current trend of particular interest is the tendency for eagles to establish new nest sites
in maturing cottonwood and spruce trees on the nesting grounds of the outer delta (Grand pers.
comrn). Given the tendency of adult eagles to remain within 2,000 yd (2 km) of their nest sites
during nesting, and a nesting chronology that indicates egg laying in mid- to late April through
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early May (Bowman pers. comm.) overlapping with duskys, these efficient predators will
become increasingly established and active on the high-density nesting areas of the geese. Their
depredation on nesting female geese as well as on goose eggs has the potential to greatly elevate
their effect on duskys.

Natural changes continuing on the Copper River Delta will lead to changes in habitat that
will affect the types of depredation on nesting geese and their eggs. Colonization of the area by
beaver in the mid-1980s caused the creation of many ponds and extensive areas of wet habitat,
and thus may have deflected mammalian predators from many dusky nest sites (Campbell et al.
1988, Campbell and Rothe 1989). Nevertheless, avian depredation increased concurrent with
lower depredation from mammals (Campbell et al. 1988), leading to little change in the net rate
of nest loss. Undoubtedly some habitat changes will occur on the Copper River Delta that are
unpredictable, and will cause similarly unpredictable chains of events that may affect goose
productivity.

11.5.1.2 Depredation on Geese & Eggs

Predators of geese and goose eggs on the Copper River Delta during the reproductive
season include brown bears, coyotes, wolves, red fox, river otter, mink, bald eagles, northern
harriers, short-eared owls, glaucous-winged gulls, herring gulls, mew gulls, parasitic jaegers,
ravens, northwestern crows, and possibly magpies. Depredation occurs on nesting adults, eggs,
goslings and molting geese, but the known level of intensity varies widely throughout the season
in association with the stage of reproduction and vulnerability of the birds. The amount of
depredation has increased over the years. During initial studies when adult geese and goslings
were being banded in the 1950s, several workers reported the presence of predators. Olson
(1953, 1954a) noted the potential for nest depredation was high, because bears could travel along
the slough banks and go from nest to nest. However, the effect of predation was apparently
minimal (e.g. Elkins 1952). Both Courtright (in Olson 1954a, 1954b) and Trainer (1959) found
low rates of nest depredation. Hanson (1962), referring to those studies, noted that there were so
few predators after incubation was completed that juvenile mortality was considered negligible.

11.5.1.3 Depredation on Adults

Little depredation of geese is known to occur in early spring. During arrival on the
Copper River Delta, flocks of foraging geese are very sensitive to bald eagles that frequently
circle overhead, indicating at least the possibility of depredation attempts at that time. As geese
disperse, become territorial, begin to lay eggs and become associated with nests, the adults
become more susceptible to depredation. Geese may be vulnerable to predators while distracted
during territorial disputes, or they may attempt to defend nests from predators, and be killed in
the process. Based on remains of adult geese and their nests, bald eagles are a more important
predator than previously thought.

Occasional remains of flightless duskys (based on stage of wing molt in carcass remains)
have been found at mink and red fox dens (Bromley 1976). Brown bears have been observed
from a distance engaging in behavior suspected to be running down and consuming molting
geese and their young (Bromley 1976, Timm in Bromley 1976). Trainer (1959) found fresh
remains of an adult-sized goose in the stomach of an adult coyote taken near Copper (Alaganik)
Slough on the Copper River Delta. Wolves on the Copper River Delta are known to prey upon
molting geese on occasion (Stephenson and van Ballenberghe 1995).
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11514 Depredation on Eggs

Generally not vulnerable when attended by geese (Bromley 1976), unattended eggs are
vulnerable to depredation by avian, bear, and canid predators.

From 1987-98, the rates of nest loss to predators have remained high (Campbell and
Rothe 1989, 1990; Campbell et al. 1992; Crouse et al. 1996, Grand and Anthony 1998, Youkey
et al. 1998), and have included occasional depredation by wolves (Stephenson and Van
Ballenberghe 1995). However, loss to mammalian predators has declined since 1990, perhaps
partially in response to widely flooded areas and wetter habitat as a result of beaver activity
(Campbell 1992b).

11.5.2  Hunting Mortality

In the mid- to late- 1900's, harvest by waterfowl hunters exceeded recruitment; hunting
mortality was unsustainable and the population declined to a low of 7,500 in 1985. Hunting
regulations have been restrictive since 1984, and the dusky quota is limited to 200 birds per
hunting season. Hunting mortality is now low, and the population has recovered. A recent study
found "average annual survival rates ... very high (76-85% ... and current hunting seasons are not
adversely affecting population trends” (Pacific Flyway Council 1997, p. 18). Hunting, now
strictly regulated, is no longer a factor limiting the population. In fact, the low Dusky population
and continuing restrictive regulations for this subspecies are more likely to limit (or complicate)
hunting opportunity for other subspecies of Canada Geese, which have increased dramatically in
the past 30 years.

A limited harvest of Dusky Canadas occurs during migration in Alaska and British
Columbia. In Alaska, bag limits are less restrictive than in Washington, but the beginning of the
hunting season is delayed to allow most Duskies to migrate out of the area.

There is good evidence that hunting mortality can be a limiting factor for the dusky
population. Duskys are known to be vulnerable to hunting and may be heavily harvested
(Hanson 1962, Chapman et al. 1969, Jarvis and Cornely 1988). They frequent small fields which
provide better access to hunters, they approach fields at lower altitudes with less circling before
landing, they feed with smaller numbers of other geese than do other races of Canada geese
(Havel and Jarvis 1988), and they are known to be 2.7 to 3.0 times more vulnerable to hunting
than are Taverner’s Canada geese (Simpson and Jarvis 1979, Jarvis and Cornely 1988).

In 1984, hunting restrictions began to give extra protection to duskys. Seasons were
delayed in Alaska to allow the departure of duskys before the hunting season, and bag limits and
seasons were reduced in both Washington and Oregon (Pacific Flyway Council 1997). In 1985,
hunting was limited to a quota of 300 duskys; this was reduced to 200 in 1995, with the Canada
goose season to be closed in western Oregon and southwestern Washington when the quota was
reached. A quota of 250 is in effect today (Table 11-2). In the recent past, a greater emphasis on
hunter education has resulted in the reduction of dusky mortality. Hunters participating in the
hunt must complete a home study course and pass an examination to be able to hunt geese in the
special hunt areas. Harvest rates on duskys are now very low, less than 5% of the total goose
harvest (Figure 11-5). It is unlikely that hunting limits the population.
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Table 11-2. Composition and estimated total harvest of Canada geese in western Oregon and
southwestern Washington, as determined from reporting station bag check information,

1984-1996 (PFC 1997).

Oregon
Year Dusky Cackler Taverner  Lesser Western Vancouver Aleutian Unknown Total
1984 603 0 641 0 0 0 0 21 1,265
1985 157 8 1,156 257 95 2 0 0 1,675
1986 134 19 1,157 103 0 0 0 127 1,540
1987 118 54 2,524 235 258 3 0 1 3,193
1988 142 26 3,067 273 415 3 0 0 3,926
1989 79 16 2,563 346 1,623 5 2 0 4,634
1990 177 18 2,684 572 1,846 6 0 0 5,303
1991 121 42 2,287 378 1,091 9 0 0 3,928
1992 147 36 2,294 422 1,333 8 0 0 4,240
1993 188 72 2,699 748 1,348 41 0 4 5,100
1994 142 1,220 2,669 447 1,415 9 1 8 5,911
1995 83 1,758 1,885 462 598 10 1 2 4,799
1996 87 2,503 1,773 809 1,110 9 1 0 6,292
Washington
1984 37 0 63 0 20 0 0 0 120
1985 66 11 113 116 67 0 0 25 398
1986 36 8 172 51 241 0 0 0 508
1987 45 7 478 225 224 4 1 34 1,018
1988 43 17 617 136 763 0 1 6 1,583
1989 52 37 455 92 391 9 0 0 1,036
1990 65 28 555 165 383 20 0 3 1,219
1991 88 39 675 295 483 14 4 11 1,609
1992 91 84 1,340 270 722 25 2 0 2,534
1993 90 93 944 299 697 8 3 1 2,135
1994 77 422 1,011 246 703 31 3 2 2,495
1995 57 320 787 134 516 12 6 1 1,833
1996 35 1,018 1,724 222 967 9 0 2 3,977
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Figure 11-5. Southwest Washington Canada goose harvest summary, showing the geese
harvested by year and by species. In recent years, dusky harvest has been a very low
proportion of the total.

11.5.3  Wintering Habitat

The Lower Columbia River floodplain is one of only two primary wintering areas
(Willamette Valley being the other). Wintering habitat is probably not limiting at present,
although uses of private lands are changing. Number of acres of winter habitat under active
management in 1998 on these public lands for goose foraging was about 17,458 acres (Pacific
Flyway Council 1998). The amount of winter habitat under management has increased somewhat
since that time, with additions to the Shillapoo Wildlife Area, Ridgefield Refuge and Clark
County conservation holdings. Even with these additions, if populations of dusky geese were to
increase significantly, or if private lands now providing forage were converted to other uses,
wintering habitat could become a limiting factor.

As an example, conversion of bottomland pastures along the Columbia River to hybrid
cottonwood plantations already threatens feeding sites. Bottomland pastures are also being
converted for housing and development. Loss of wintering habitat and lack of sanctuary on
refuges moves geese to remaining agricultural lands, increasing depredations (Pacific Flyway
Council 1997, p. 20). It is not likely that public land now managed for geese can provide the
entire amount of winter habitat required.

Prior to the establishment of federal refuges, hunt clubs strongly influenced the
distribution and harvest of wintering duskys in Oregon (Hansen 1962, Chapman et al. 1969).
Chapman et al. (1969) report that in the absence of a public refuge program, the harvest could
have been much greater had the hunt clubs not provided refuge and regulation of the take.
However, by the late 1960s, refuges had assumed this role (Hansen 1968, Chapman et al. 1969).
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Duskys arrive in the lower Columbia River and Willamette Valley prior to the arrival of
the most abundant races, Cackling and Taverner’s Canada geese (Jarvis and Bromley 1998,
Simpson and Jarvis 1979). The relative abundance of duskys is consistently highest at William
L. Finley National Wildlife Refuge, particularly after the hunting season is over. Sheaffer (1993)
studied subflock behavior based on 947 individually marked duskys, and concluded that those
wintering at the southern and northern extremes of their wintering range had the highest
wintering site fidelity. Over 65% of these geese were not observed outside of their respective
wintering areas. The marked geese formed 9-10 clusters of 191-206 groups averaging 2.8 birds
per group each of the three years of study, and groups had the same affiliations during both
harvest and non-harvest periods (Sheaffer 1993).

Duskys typically select smaller fields for feeding than do other sympatric races of
wintering Canada geese (Simpson and Jarvis 1979, Havel and Jarvis 1988). Based on research at
Sauvie Island, Havel and Jarvis (1988) concluded that duskys are segregated during commuting
flights but mixed during feeding, select fields with fewer geese to feed in, and approach lower
and circle less prior to landing than do other subspecies. These characteristics result in higher
vulnerability of duskys to harvest (Simpson and Jarvis 1979, Havel and Jarvis 1988, Jarvis and
Cornely 1988).

Habitat losses in the wintering area are taking place at an alarming rate. Crop
depredations have caused many farmers to select crops that geese do not eat and reduce the total
winter habitat base. Conversions to berry crops are common in the Woodland Bottoms. Other
farmlands have been leased to produce hybrid cottonwood for the pulp industry. Land is being
converted to industrial development and housing. Securing adequate dusky habitat in the future
will be important to the long-term vitality of the subspecies.

11.5.4  Sanctuary

Recreational use, such as hunting, dog training, bird watching, hiking and jogging, is
allowed on some wildlife refuges and management areas. These activities reduce the area’s
usefulness to dusky Canada geese for foraging and sanctuary. Disturbances on managed wildlife
areas also moves geese from public lands to private agricultural lands, where they along with
other Canada goose subspecies, may cause depredations and be exposed to hunting pressure.

While there is curently a number of refugia for dusky geese where hunting is not allowed, there
is also an increasing recreational pressure on these areas and indeed all areas, which may become
a limiting factor in the future. In addition it is not possible to provide a refugium for one
subspecies of goose without others using it too, which in the end contributes to the overall
increase in wintering goose numbers.

The mixing of subspecies in winter, the scarcity of public hunting opportunities, and
hunter confusion between subspecies complicate hunting opportunity to protect Dusky Canada
Geese. Protective regulations and quotas to protect dusky Canadas increase the difficulty and
expense of managing hunting programs both for this and other Canada Goose populations, and
reduce hunting opportunities for the more abundant subspecies.

11.6 Inventory & Assessment of Existing Management Plans

e Pacific Flyway Council. 1988 Guidelines for management of the dusky Canada goose.
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The management plan for the Dusky Canada goose was developed by USFWS, ODFW,
WDFW, OSU, and Pacific Flyway representatives. This group developed harvest, nest survey,
management and research tasks with the goal of improving the declining dusky population. If
these tasks are funded, then the population of dusky geese will reach a level where special
protection is not needed. Funding has been limited recently and many projects are not being
implemented as planned.

e Pacific Flyway Council. 1998. Pacific Flyway management plan for NW Oregon/SW
Washington Canada goose agricultural depredation control

This plan is a list of strategies and tasks to reduce the agricultural depredation committed
by geese on private property. The plan was developed by WDFW, ODFW, USFWS, APHIS-WS,
OSU, and the Oregon and Washington Farm Bureaus. The funding for this plan is inconsistent
and recent reductions have caused landowners to potentially suffer more crop damage.
Assistance from agencies to landowners has also declined by lack of funding.

e Wildlife Area Plan for VVancouver Shillapoo Lake Wildlife Areas

This plan outlines land management practices that will enhance goose habitat and provide
a secure resting area for wintering geese. The plan was written by the Wildlife Area manager for
WDFW with involvement of a Citizens Advisory Group and review by other biologists. Funding
has limited implementation of all the appropriate land practices that could enhance goose habitat
and improve population status.

11.7 Inventory & Assessment of Existing Restoration & Conservation Plans

e Annual Hunting Regulations, WDFW

The WDFW Wildlife Commission has adopted rules that reduce the harvest of dusky
geese by implementing a daily and annual quota for dusky harvest. Hunters are also required to
pass a home study course before hunting geese in the area where duskys winter. This program
has reduced dusky harvest from 25% of all geese harvested to less than 5%. Funding limitations
may restrict the number of hunt days or length of season.

e Nest Searches on Copper River Delta, coordinated by USFS

Nest searches are conducted every other year on the Copper River Delta to monitor
population trends in the breeding grounds. The effort is coordinated by the USFS at Cordova,
Alaska, and assistance is provided by ODFW, WDFW, ADFG, DU and other interested
volunteers. Data is used to evaluate harvest quotas and harvest management.

e Banding Operations on dusky Canada geese

Dusky Canada Geese are leg banded and neck collared on a biannual basis. The project is
designed to provide data for estimates of the wintering population in Oregon and Washington.
The project is coordinated by ADFG and participants include WDFW, USFS, and ODFW.
Funding is needed to purchase collars and charter a helicopter to conduct the capture.
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