
THE GREAT BASIN CANADA GOOSE IN
SOUTHCENTRALWASHINGTON: A 40-YEAR
NESTING HISTORY

R. E. Fitzner L.E. Eberhardt
W. H. Rickard R.H. Gray

ApriI 1991

_.-_ ._ __,,
-_ _ .-•-_o _ _-_

.8 _ _ _=_ _ Presented at theo= -- InternationalCanada Goose

_i __.__._ = _ SymposiumConference
• ,__, April 23-25° 1991

_=_ : _ _ _"_ Milwaukee,Wisconsin

_ "-_ o 8 Work supported by
d _ _._ -_- _ : ,_ ,_'_P. ,. ,_ "g _ "_= =, the U.S. Department of Energy

_ _ ° : _ _ _ _P _ under Contract DE-AC06-76RLO1830

i_'_'_=__,_"...o

_'_- :--_ _= _

_ _ _- Pacific Northwest Laboratory
. _ .__; ,. ,,
_ _ _o _ Richland,Washington 99352_ = M _ _ ..-_ ._

I_ = ,.- = _.r-

D_STFIIBUTI©N_F Tr4'__P,C_'__,,,Ti_ ED

..................... iml -- i,_mllllmllll I II I 1lll I I III " I I I ............. II ..............................



Fitzner

THE GREAT BASIN CANADA GOOSE IN SOUTHCENTRAL

WASHINGTON: A 40-YEAR NESTING HISTORY

RICHARD E. FITZNER, Pacific Northwest Laboratory, P.O. Box

999 Richland, WA 99352

LESTER E. EBERHARDT, Pacific Northwest Laboratory, P.O. Box 999,

Richland, WA 99352

WILLIAM H. RICKARD, Pacific Northwest Laboratory, P.O. Box 999,

Richland, WA 99352

ROBERT H. GRAY, Pacific Northwest Laboratory, P.O. Box 999,

Richland, WA 99352

Abstract

Overall, the nesting population of Great Basin Canada geese

(Branta canadensis moffitti) on the Hanford Site in southcentral

Washington State is doing well and appears to be increasing• The

average annual total nests for the period 1981 through 1990 was

215 nests, which is slightly above the average reported for the

period 1950 through 1970. The nesting,, population has shifted its

nucleus from upriver islands (1 through,II0) to the lower river islands
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(11 through 20), with over 70% of the present-day nesting occurring

on Islands 17, 18, 19, and 20. The annual percent-successful nests

from 1981 through 1990 was 80%. This is above the 71% reported

for 1950 to 1970, but is below the 82% reported for 1971 to 1980.

Average annual clutch size for 1981 to 1990 was 6.05, which is

above the 197I-to-1980 average of 5.6 and the 1950-to-70 average

of 5.5. Nest desertions for 1981 to 1990 averaged 8%. This rate is

well below the 14% reported for 1950 to 1970. Predators were

responsible for an annual predation rate of 9% from 1981 to 1990.

This is below the 1950-to-1970 annual average predation rate of

14%. Flooding losses to nests were low during the 1980s (Table 1),

except for 1989 and 1990 when 6% and 9% of the total nests,

respectively, were destroyed by flooding.

Introduction

The nesting population of Great Basin Canada geese (Branta

canadensis moffitti) on islands in the Hanford Reach of the Columbia

River in southcentral Washington has been studied since 1950.

Hanson and Eberhardt (1971) published two decades of data (1950

to 1970). Fitzner and Rickard (1983) published data from 1970

through 1980. This paper updates the documentation of nesting

performance of the population through the period 1981 to 1990.

Initially, the purpose of the goose studies was to assess the effects

of eight, once-through-cooling, plutonium production reactors
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situated alon_, _he Columbia River on the reproductive performance

of the population. This aspect of the investigation has continued to

determine whether nesting performance would demonstrate a

response to reactor shutdown. The last once-through-cooling reactor

was shutdown in 1971. Radionuclide content of Canada goose eggs

measured after reactor closure indicated that the radionuclide

content of goose eggs was low and primarily of worldwide fallout

origin (Rickard and Sweany 1977). Strontium-90 has seeped into the

Columbia River from waste trenches at the N Reactor. However,

strontium-90 of Hanford Site origin is barely detectable in eggshells

of Canada geese (Rickard and Eberhardt 1990).

Continuous monitoring also provides a way to assess the effects of

future changes in the Columbia River and associated habitats on the

nesting performance of geese. Changes in river flow as a re,_ult of

operation of hydroelectric dams up and downstream from the

Hanford Reach affect nesting success by altering brood rearing

habitats and by flooding nests. Other activities that could affect

nesting performance include the decontamination and

: decommissioning of reactors along the Hanford shoreline, which

could disturb nesting geese and alter their use of brood-rearing

areas, and the opening of the entire length of the ttanford Reach to

various public recreational uses after reactor closure. Long-term

data sets provide a way to monitor the effects of continuing

environmental changes and perhaps to recommend habitat

mitigation practices to help maintain the nesting population of Great

Basin Canada geese along the Hanford Reach.

_
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Study,, Arc_a

Twenty islands provide almost ali goose nesting habitat along the

Hanford Reach (Figure 1). Some of these islands have changed

vegetatively since 1970, particularly Islands 18, 19, and 20, as a

result of raised pool elevations of Lake Wallulla, the impoundment

downstream created by McNary dam in 1955 (DeWaard 1981)o Here

the establishment of tree and shrub willows (Salix spp.) and rank

herbaceous species rooted in soil and mud substrates [e.g., reed

canary grass (Phalaris aru_ndinacea)] have replaced the sparse, short-

statured plant communities rooted in cobble stones and gravels,

which were adapted to the historical seasonal flooding regime of the

free-flowing Columbia River. Island 6 (Figure 1), was grazed in the

1970s by a small resident herd of feral cattle, and Island 13 was

accidentally burned. Slumping of the White Bluffs since 1951,

initiated by irrigation water seepage from the Columbia Basin

Irrigation Project north and east of the Hanford Site, has narrowed

the distance between Island 6 and the bluffs, and Island 7 is now

merged with the bluffs by a land bridge.

Islands 11 through 18 are open to public use during the hunting

season (October to January). Islands 19 and 20 are within the city

limits of Richland, a high-public-use area, and are closed to hunting.

The upriver islands (1 to 10) are closed to public tresspass. Fifteen

kilometers of Columbia River separate Island 10 from Island 11.



Methods

Nesting surveys during 1981 to 1990 were conducted almost

weekly and usually began during the first week of April, similar to

the surveys by Hanson and Eberhardt (1971) for the period 1950 to

1970. The islands were systematically searched by two to three

people who walked each island in the same manner on each survey.

As a nest was found, a numbered willow stick, 4 to 6 ft tall, was

placed near the nests and the status of the nest recorded. Incubating

nests were characterized by the presence of the female, warm eggs

with glossy appearance, and large amounts of down. Deserted nests

usually had a small number of eggs, little or no down, and showed

definite impressions of each cold egg. Destroyed nests were those

with missing or broken eggs and scattered down. Successful nests

centained the shells and membranes of hatched eggs, filoplumes

from natal down, pipped eggs, or goslings. Addled eggs remaining in

successful nests after hatching were broken to determine their

status, and dead or abandoned goslings were also recorded. The

bluffs bordering the river were surveyed by boat and the location of

the nest recorded. Fate of the bluff nests was usually recorded as

unknown. From 1971 through 1981, surveys had been conducted

biweekly; thus, not ali parameters measured in the earlier surveys of

Hanson and Eberhardt (1971) could be compared to the 1971-to-

1980 data base. We feel, however, that the nest performance



parameters we have selected for analysis in this paper are generally

comparable to these data.

Results and, Discussion

The total number of nests initiated on Hanford Reach islands

provides an estimate of the reproductive potential for the local

nesting population of Great Basin Canada geese. The number of nests

initiated each year since 1953 is presented in Figure 2. From 1960

to 1980, a general decline in the overall number of nests was

evident. In 1975, only 108 nests were counted (Fitzner and Rickard

1983). The observed decline in number of nesting attempts was due

to a combination of factors, with the coyote (Canis latrans) assigned

an important role. Island 6, for instance, supported 129 goose nests

(Hanson and Eberhardt 1971) in 1957. Coyotes invaded the island in

1959 and destroyed 96 nests (Hanson and Eberhardt 1971). A

second coyote incident occurred in 1965, when a single coyote killed

seven geese, destroyed 11 nests, and likely caused the desertion of

28 nests. In the fall of 1966, two coyotes took residence oo the

island, resulting in the failure of ali but one of 27 nests. In February

of 1968, two coyotes were shot, and the number of goose nests

slightly increased that year. Since 1970, coyotes have been more or

less permanent residents on Island 6, and coyote removal was not

practiced again until 1978. By 1980 the Washington Department of

Wildlife control agents had killed 159 coyotes along the shorelines of

the entire Hanford Reach (Fitzner and Rickard 1983); however,



coyotes still persisted on Island 6. At present, nesting geese are still

absent from Island 6, while coyotes continue to reside there. There

have been no efforts to control them, on or off the island, since 1980.

The nesting history of Island 6 and its yearly contribution to total

nest numbers is provided in Figure 3. Islands 3, 4, and 8 have also

been utilized by coyotes since the early 1970s and currently are not

utilized for nesting. The survival ef coyotes on Islands 3, 4, 6, and 8

demonstrates that control measures have been ineffective.

Hanson and Eberhardt (1971) noted the same predator situation

in their study and pointed out that an indiscriminate coyote

suppression program conducted during their study prov: _ed no

increase in the nesting Canada goose population. Fitzner and Rickard

(1983) felt that the loss of Island 6 to nesting geese would limit the

growth of the population along the Hanford Reach to about 130 nests

per year. They assumed that the Hanford islands were supporting

the maximum number of nesting geese, as there was little change in

nesting numbers from 1970 through 1980. This 130 value was also

based on the fact that Islands 3, 4, and 8 were no longer used for

nesting, likely as a result of coyote presence, and Island 7 was lost

by a landslide from the Franklin County shoreline. Fitzner and

Rickard (1983) further concluded that an increase in total production

of geese would not occur unless nesting on Island 6 was restored to

levels present in the early 1960s. Clearly, their assumption was

incorrect, as upriver islands are still devoid of nests yet the total

number of nests on the Hanford Reach has continued to rise to levels

found during the 1950s and early 1960s (Figure 2). Present-day



levels even surpass Hanson and Eberhardt's (1971) carrying capacity

estimate of 180 nesting pairs (excluding Islands 6, 7, and 8) for

Hanford Reach islands. Clearly Hanson and Eberhardt (1971) were

correct in stating that "carrying capacity probably is not a rigid

ceiling in any year, and surely varies from year to year" (p. 43).

A close examination of nesting data reveals that geese have

compensated for the loss of Islands 3, 4, 6, 7, and 8 by increasing

their nesting densities on other islands (Figure 2). Since 1981, the

number of nests initiated has steadily increased (Table 1), with the

average for the 10-year period being 215 nests per year. A slight

drop in nesting was noted in 1986, when only 173 nests were

located. In 1989 and 1990, over 70% of the nesting population

utilized Islands 12, 17, 18, 19, and 20 for nesting. During the 1950-

to-1960 period, nesting occurred mostly on upriver Islands (1

through 10, Figure 4). From 1960 through 1970, the split in nesting

was almost 50%, with half the population nesting on upriver islands

and half on lower river islands. During the 1950 through 1969

period, Island 6 had accounted for over 30% of the total nests,

sometimes approaching 50% of the nests (Figure 3). The shift in

nesting to the lower fiver islands may be related to the fact that

coyotes are nearly absent from these islands. This is likely related to

harassment of coyotes by hunters and other recreationists outside

the goose nesting season. Islands 11 to 18 are open to public use

during the hunting season (October to January), and this apparently

has effectively kept coyotes from these islands. Islands 19 and 20

are within the city limits of Richland, and coyotes are rarely seen in
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this high-public-use area. The upriver islands are closed to public

tresspass, and coyotes freely swim back and forth from shoreline to

islands, without being harassed by humans.

The number of successful nests and percent of successfully

hatched nests reflects a more refined response of the nesting

population to natural and human-induced perturbations. In general,

the annual percent-successful nests from 1981 through 1990 has

been around 80%. This is higher than the average (71%) for 1953 to

1970 (Hanson and Eberhardt 1971) and nearly identical to the 82%

for the period 1971 to 1980 (Fitzner znd Rickard 1983). McCabe

(1979) reported an 82% nesting success for a nesting population of

Great Basin Canada geese on the Umatilla National Wildlife Refuge,

some 80 km downstream from the Hanford Reach, for 1974 and

1975. An analysis of the nesting success of Great Basin Canada geese

in Washington by Ball et al. (1981) examined nesting success for all

studies conducted in Washington. They felt that the average nest

success rate in the state was over 70%, probably about 75%.

Fitzner and Rickard (1983) reported an average clutch size of 5.6

for 1,215 hatched nests observed from 1971 to 1981. The average

annual clutch size for 1,708 hatched nests from 1981 through 1990

was 6.05, ranging from a low of 5.89 in 1990 to a high of 6.18 in

1988. The average annual clutch sizes during the 1971-to-1981

period ranged from 5.2 to 6.6 (Fitzner and Rickard 1983). Hanson

and Eberhardt (1971) reported average annual clutch sizes ranging

from 5.2 to 6.3 during their 1950-to-1970 study, with a overall



average clutch size of 5.5. The only changes during the 1981-to-

1990 decade are that the average annual clutch size minima and

maxima are less variable and clutch sizes are tending to increase

slightly.

Besides coyote predation, several other factors have affected the

nesting population of Canada geese. Desertion, flooding, and raven

predation have ali affected nesting success. During the 1981-to-

1990 period, desertions from unknown causes ranged from a low of

3% to a high of 11%, with an average being 7.8%. Desertion

accounted for about 10% of the unsuccessful nests during 1981,

1982, and 1983.

In 1987, desertion accounted for 14% of the unsuccessful nesting

attempts. Forty two percent of the desertions (15 nests) occurred on

Island 17. The presence of a fisherman and his dog on the

downstream end of this island, early in the nesting season, was

believed to have contributed to most of these desertions. A 20-year

average desertion rate reported by Hanson and Eberhardt (1971) for

3,824 nests was 14%, nearly twice as high as the average annual

desertion rate we found.

Raven (Corvus corax) and coyote predation were responsible for

the destruction of most predated nests from 1981 to 1990. Usually,

between 5% to 9% of the initiated nests were destroyed by predators.

During 1983, 1984, and 1988, a larger-than-usual number of nests

were destroyed by predators. Sixteen percent of the total nests

initiated were destroyed in 1983, and 14% were destroyed in both

1984 and 1988. Coyotes were responsible for most of the nest
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predation in 1983 and 1984, but ravens were responsible for over

50% of the predated nests in 1988. Of the 15 nests initiated on

Island 2 in 1988, ravens were responsible for destroying all. The

nesting of a pair of ravens within 500 m of Island 2 in 1988 likely

contributed to the problem. The increased activity of a graduate

student researcher in 1983 and 1984 (Eberhardt et al. 1989) may

also have decreased adult goose attendance at nests, thereby

increasing predation opportunities for ravens and other aerial

predators, including the crow (_0rvus brachyrhynchos.) and black-

billed magpie (Pic__.__aip_j_¢___. Hanson and Eberhardt (1971) reported an

average predation rate of 12% for the 3,824 nests they examined

during their 20-year study. The higher average predation rate they

reported was directly related to the high losses of nests to coyotes on

Island 6 from 1965 to 1970.

Flooding of nests is usually not an important factor in nest losses.

During the later half of the 1980s, however, flooding has taken on

increased importance as a factor in nest losses. In 1989, 6% of the

total nests were lost as a result of flooding. In 1990, 9% of the nests

were lost to flooding. Changes in power needs, water storage, and

releases along the Columbia River system have contributed to this

loss. Hanson and Eberhardt (1971) noted that floodir.g caused the

loss of a few nests each year. In 1956, a premature tlood crest

resulting in part from release of stored water behind Grand Coulee

Dam destroyed 12% of the nests. Most of the flooding losses to nests

during the 1950-through-1970 period occurred on Islands 2, 6. 8,
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and 9. In 1989 and 1990, most of the flooding losses occurred on

Islands 18, 19, and 20. Nesting has also increased on these islands.

Unknown causes of nest losses occurred when the nest could not

be relocated by the observer. Egg infertility does not appear to be a

significant factor in hatching success.

Summary

The percent-successful nests observed during this study (1953 to

1990) is well above the percent successful nests reported for other

studies in Washington. The average clutch size has also been

increasing and has been less variable during the 1981-to-1990

period than in previous years of the study. The most important

predators of goose nests were coyotes and ravens, often completely

eliminating nesting on a particular island. Human distmo___ ce was

also an important factor in causing nest desertions on several islands.

Average annual clutch size and percent-successful nests of the

Hanf_ra_ g_..,.., population were equal to or better than those

reported in other studies not supporting nuclear materials

production operations, indicating a negligible impact resulting from

Hanford operations.
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Table 1. Productivity of Canada Goose nes_,s jn the Hanford Reach of the
Columbia River, 1981-1990.

Year 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Total nests 166 170 236 208 193 173 254 220 274 254

Successful 144 141 155 147 161 160 193 1 7 6 226 205
nests

% successful 87 81 66 71 83 92 76 80 82 81
nests

Eggs in 754 849 928 894 905 945 1110 915 1246 1166
successful (123)* (138) (152) (151) (158) (156) (182) (148) (210) (198)
nests

Average
clutch size 6.13 6.15 6.11 5.92 6.06 6.06 6.10 6.18 5.93 5.89

Deserted 17 17 25 17 10 6 36 19 8 11
nests

Destroyed 11 11 38 30 18 0 12 25 24 12
nests

Flooded 0 0 0 1 0 5 9 0 16 24
nests

Fate-unknown 9 2 12 8 0 0 4 0 0 2
nests

Infertile 0 0 6 3 0 2 0 0 0 0
nests
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Figure 1. Hanford Reach of the Columbia River showing the location
of the 20 nesting islands.
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Figure 2. Total number anc_ :_.L,mber of successful Canada goose nests 1953-1990
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Figure 3. Total number ot nests on ali islands and Island 6, 1953-90
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Figure 4. Number of Can-_..::_ goose nests on upper and lower river islands
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