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Highlights

e Multiple species of geese spend part of their annual cycle in the circumpolar Arctic and serve as
a source of nutrition and cultural affirmation for many peoples.

e Arctic geese function as important indicators of environmental changes and some species also
have the potential to alter ecosystem processes when they become overabundant.

e In 2022, despite an outbreak of highly pathogenic avian influenza in North America and variable
spring weather conditions, the population sizes of most Arctic geese remained at or above
historical levels.

Introduction

Most species of geese in the Northern Hemisphere are long-distance migrants, moving between lower-
latitude wintering areas and summer breeding areas in the Arctic and sub-Arctic (Fig. 1). Arctic geese
(Fig. 2) are keystone herbivores and their numbers and distributions are influenced by summer and
winter environmental conditions and changes in forage quality and quantity. Geese are one of the first
avian species to return to northern regions in early spring and these birds and their eggs are highly
valued as a source of nutrition and cultural affirmation for Indigenous Peoples and Arctic residents.
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Fig. 1. Important goose nesting areas in Arctic and sub-Arctic North America [Credit: Sarah Battle, NOAA/PMEL;
Map is modified from Fig. 7, U.S. Fish and Wildlife Service (2022). Waterfowl population status, 2022. U.S.
Department of the Interior, Washington, D.C., USA.].
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Fig. 2. Arctic geese of North America. (a) emperor goose (A. canagica), (b) black brant (B. bernicla nigricans), (c)
cackling goose (Branta hutchinsii), (d) greater white-fronted goose (Anser albifrons), (e) lesser snow goose (A.
caerulescens caerulescens), and (f) Ross's goose (A. rossii). Not shown: greater snow goose (A. caerulescens
atlantica), Canada goose (B. canadensis), and Atlantic brant (B. bernicla hrota), which are very similar to lesser
snow goose, Cackling goose, and black brant, respectively. Photo credits: (a) Brian Uher-Koch, USGS; (b through e)
Ryan Askren, USGS; (f) Andrea Mott, USGS.

This essay focuses on the status of North American goose populations that breed within areas of the
Arctic and sub-Arctic (Fig. 1). Within North America, the status and trends of waterfowl| species and their
breeding habitats are of significant interest to federal, state, and tribal entities and are primarily
assessed through standardized ground and aerial surveys and the marking of individuals (U.S. Fish and
Wildlife Service 2022). Additionally, the Arctic Goose Joint Venture (AGJV) publishes a strategic plan that
summarizes information needs across North America (https://www.agjv.ca) and provides links to
current species and population management plans. These efforts, along with annual coordination
among agencies and co-management councils, documentation of Inuit Knowledge of Arctic geese (e.g.,
www.kangut.ca), and involvement of Indigenous Peoples and Arctic residents, help to provide the most
up-to-date status information, ensure sustainable harvest regulations, and improve our collective
knowledge of these birds. An in-depth review of the abundance, status, and distribution of circumpolar
Arctic geese can be found in Fox and Leafloor (2018).

Spring conditions in 2022

An outbreak of highly pathogenic avian influenza (HPAI) that began in both eastern Canada and British
Columbia and quickly spread across North America (U.S. Geological Survey 2022) affected many Arctic
geese in 2022. This outbreak, only the second ever detected in North America, has already resulted in
more losses of wild and domestic birds than the previous outbreak during 2014-16. HPAI mortality
events in 2022 occurred across all migratory flyways during the spring migration period and involved
notable die-offs of Canada geese and lesser snow geese in some staging areas where they rest and feed
along their migration. HPAI was also detected in several species of migratory geese in breeding areas of
Alaska from early May 2022 to August 2022 (Alaska Division of Environmental Health 2022). Live geese
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were swabbed during banding in the Canadian Arctic in 2022 as part of national HPAI surveillance
activities, and no active mortality events were observed at that time; further analysis of these samples is
currently underway.

In Canada, biologists noted favorable spring 2022 conditions that led to average to above-average goose
productivity (i.e., young geese observed) on Banks Island, Southampton Island, Baffin Island, the Ungava
Peninsula, and along western Hudson Bay (Fig. 1). However, low production was noted for geese in
some areas of the central Arctic and on Bylot Island. Spring phenology was later than average on Bylot
Island but appeared to be early or average in many areas of the Canadian Arctic and sub-Arctic. Many
areas in these regions also experienced above-average temperatures during late May or June (U.S. Fish
and Wildlife Service 2022; see similar observations in essay Surface Air Temperature, Figs. 2c and 2d, and
essay Terrestrial Snow Cover, Fig. 2d), which likely improved habitat and breeding conditions.

In northwestern Alaska, large numbers of snow geese were observed along with cold spring conditions
that would have been considered "normal" spring weather 30 years ago. Geese were present but food
availability was limited by persistent snow and ice cover. The coast of the Yukon-Kuskokwim Delta (YKD;
Fig. 1) was mostly snow free by mid-April, but lakes (see essay Lake Ice) and rivers were still frozen until
mid-May. Migrating birds bypassed Bethel, Alaska, and arrived on the coast in early to mid-May. Warm
and dry weather conditions during the nesting period (mid-May to June) may have negatively affected
productivity. Decreased nesting effort (i.e., lower number of nests found) was observed on the YKD in
2022 for black brant, emperor geese, and cackling geese, with multiple research crews reporting loafing
behavior and lack of nesting.

Local spring weather conditions and migratory bird observations are used each year by entities such as
the Alaska Migratory Bird Co-Management Council (AMBCC; https://www.alaskamigratorybirds.com) to
determine when to initiate spring harvest closures to protect birds and eggs during the primary nesting
period (see Methods and data). Harvest dates were fixed prior to 2021, despite increasing variability in
the phenology of spring weather and goose nesting behavior. The shift towards flexible start dates
based on local observations is recent, representing widespread efforts to provide more effective
evidence-based wildlife management through collaboration between management agencies and
Indigenous community members in Alaska and Canada.

Population status of Arctic geese

Almost all North American populations of geese have been stable or have increased over the long-term,
but about half of all Arctic and sub-Arctic populations have declined over the most recent 10-year period
(Table 1). Population trends often determine management actions. For example, increased abundance
of emperor geese allowed for an open harvest season in 2017 following a 30-year closure due to
previously lower population numbers and Aleutian cackling geese were removed from the 'endangered'
category of the Endangered Species List in 2001 in response to a dramatic increase in abundance (the
2022 population estimate was the highest on record). In contrast, Atlantic Population Canada geese,
which breed primarily on the Ungava Peninsula (Fig. 1), have had restrictive harvest regulations in recent
years due to declining abundance and low productivity, primarily due to multiple years of lower-than-
average May temperatures. However, surveys in 2022 indicated improved breeding conditions and the
first notable increase in the breeding population in almost a decade. For most northern-nesting goose
populations, short-term declines have not led to management actions, because overall, most
populations remain at or above historical levels.
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Table 1. Species and populations of Arctic and sub-Arctic nesting geese and associated growth rates (percentage
change in abundance per year; 0 = no change) from primary North American monitoring surveys, given for the
entire survey range period and for the most recent 10 years of survey data (see Methods and data). Populations
and trends shown in bold are those with recent changes explained in the text (see also Fig. 3).

Growth Rate

Growth Rate

(% change/yr; (% change/yr; Most
Survey All Survey Recent 10 Survey
Species Population Range Years) Years)
Brant Atlantic 1970-2022 +1 0
Pacific 1970-2022 0 0
Cackling Goose  Midcontinent 1987-2019 +3 -5
Cackling 1985-2022 +4 -6
Taverner's 2007-2022 -1 +4
Aleutian 1975-2022 +12 +1
Canada North Atlantic 1990-2022 0 -1
Atlantic 1993-2022 +4 -3
Southern Hudson Bay 2016-2021 0 0
W. Prairie/Great Plains 1970-2022 +6 +4
Dusky 1986-2022 0 -2
Lesser 1970-2022 -1 +4
Emperor Goose  Yukon-Kuskokwim Delta 1985-2022 +2 -2
Snow Goose Greater 1970-2022 +5 -2
Midcontinent Lesser 1970-2019 +6 -6
Western Arctic Lesser 2000-2018 +3 +11
Wrangel Island Lesser 1975-2021 +4 +17
Ross’s Western and Central Arctic  1989-2019 +9 -2
Greaterwhite- . ific 1985-2022 +6 2
fronted Goose
Midcontinent 1976-2020 +4 -3




NOAA Technical Report OAR ARC; 22-12 Arctic Report Card 2022

50,000 .
Species
| ~ black brant
© 40.000- ~+ |esser snow goose
N b
C
O
5 30,0001
>
Q_ -
2 .
+ 20,0001
>3
© J
<
10,0004
Qf e——s—e——= —————e
2000 2010 2020
Year

Fig. 3. Example of difference in population sizes and growth rates of adult Western Arctic lesser snow geese (2005-
22) and Pacific black brant (1993-2022) on the Colville River Delta, Alaska, based on aerial surveys during the
brood-rearing period (Parrett et al. 2021; see Methods and data). Western Arctic lesser snow geese breed
primarily on Banks Island, Canada, with smaller colonies in coastal areas of Northwest Territories, and along the
North Slope of Alaska, including the Colville River Delta.

Abundance of Ross's and greater and lesser snow geese in the midcontinent and eastern regions of
North America has stabilized or declined in recent years. This recent change follows decades of
exponential growth since the 1970s, which prompted overabundance designations and liberal harvest
regulations beginning in 1999. Harvest probabilities (the proportion of the population likely harvested
by hunters) have remained low with minimal impacts on population dynamics of Ross's and
midcontinent lesser snow geese (Alisauskas et al. 2022), but greater harvest probabilities were achieved
on the smaller population of greater snow geese, which contributed to curtailing population growth
(Lefebvre et al. 2017). Despite low harvest rates, biologists have documented declines in abundance at
major snow goose breeding colonies in the midcontinent region, multiple years of poor productivity,
high rates of emigration, and shifts in wintering and breeding distribution (Alisauskas et al. 2022;
Weegman et al. 2022). These changes have been linked to resource limitations caused by climate
change and negative feedbacks associated with high goose abundance. As a result, the midcontinent
population of lesser snow geese has declined by approximately 60% since reaching peak abundance in
2007. In contrast, populations of lesser snow geese in the Western North American Arctic are exhibiting
rapid growth due to improved climatic and habitat conditions in that region.

Observations from the Colville River Delta in Arctic Alaska distinctly highlight the effects of a rapidly
warming Arctic on goose species. Both black brant and lesser snow geese have adjusted their behavior
in tandem with phenological shifts, arriving earlier each spring and initiating nesting earlier in years with
warmer springs and earlier snowmelt (Ruthrauff et al. 2021). Increasing goose populations on the
Colville River Delta (Fig. 3), and elsewhere in Arctic Alaska, may also have benefited indirectly from
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permafrost thaw and coastal erosion, which have allowed nitrogen-rich salt-tolerant vegetation to
replace less digestible freshwater meadows (Tape et al. 2013). Unlike black brant, however, snow geese
can dig for belowground food when aboveground plant growth is delayed by cold weather. They also
have a flexible breeding strategy, which allows them to be more successful breeders across years with
variable spring conditions (Hupp et al. 2018). These traits may account for their explosive growth in the
Western Arctic and on Wrangel Island (Table 1 and Fig. 3).

Climate and habitat changes in recent years have also altered distributions of geese during the non-
breeding season. For example, large numbers of midcontinent greater-white-fronted, cackling, lesser
snow, and Ross's geese have moved eastward and northward from traditional wintering areas in coastal
Texas and Louisiana, as agricultural production in those areas has decreased and winter temperatures
have increased (VonBank et al. 2021). Black brant, which are a maritime goose, have substantially
shifted their wintering distribution northward, with greater numbers overwintering at Izembek Lagoon
and adjacent estuaries on the Alaska Peninsula, instead of at traditional wintering areas in Mexico
(Olson 2021; Dave Safine, U.S. Fish and Wildlife Service, 2022, personal communication). Expansive
drought in California and other western states is also altering goose distribution and migration patterns
(Overton et al. 2021).

Methods and data

On the YKD and North Slope of Alaska, local observations are used to set a 30-day closure period of
spring harvest, mandatory under the Migratory Bird Treaty Act (U.S. Fish and Wildlife Service 2020). As
birds start arriving in spring, local observations are collected and communicated among hunters, tribal
organizations, and observers, and the U.S. Fish and Wildlife Service (USFWS) contributes information
about harvest and nest initiation that determine a range of likely closure dates. The final start date of
the 30-day closure for the core nesting period is then communicated through radio, press release, and
other methods.

Trends in Table 1 were calculated by regressing the natural logarithms of survey results on year.
Estimates in Fig. 3 were derived using a Bayesian state-space model with lognormal process variation
and log-normal observation errors. Points are observed counts, solid lines are the posterior mean
estimates for each species, and shading represents the 95% posterior credible intervals.
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