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AERIAL SURVEY OF EMPEROR GEESE AND OTHER WATERBIRDS [N
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Christian P. Dau, U.S. Fish and Wildlife Service, Migratory Bird Management, 1011 E. Tudor
Road, Anchorage, AK, 99503

Heather M, Wilson, U.S. Fish and Wildlife Service, Migratory Bird Management, 10¥1 E. Tudor
Road, Anchorage, AK, 99503

Abstract: We conducted the 33" annual spring aerial emperor goose survey during 25-28 April
2015, This survey has been completed every year since 1981, except 2013. The survey includes
coastline and estuarine habitats from the mouth of the Kuskokwim River to Wide Bay, including
the north and south sides of the Alaska Peninsula. We counted a total of 98,155 emperor geese,
which was 22.9% above the 2014 count of 79,883 geese, and 48.8% above the long-term average
(65,923 geese, 1981-2014). The recent 3-year average (2012, 2014, and 2015) count was 81,875
geese (10.8% above the previous 3-year average of 73,879 geese). The recent 3-year average
count is the highest on record since 1984 and is above the threshold for consideration of an open
hunting season on emperor geese, as specified in the Yukon Delta Goose Management Plan and
the Pacific Flyway Council Management Plan for Emperor Geese. Pacific brant and Steller’s
eider counts were 74,015 and 59,713, respectively.

INTRODUCTION

The distribution, abundance, and population trends of emperor geese and other waterbirds have
been monitored since 1981 in spring at migratory staging areas throughout southwestern Alaska.
The survey area includes the coastline and estuarine habitats from Kuskokwim Bay south and
west along the north side of the Alaska Peninsula to Bechevin Bay, as well as the south side of
the Alaska Peninsula east to Wide Bay. The survey focuses on a series of primary emperor
goose use areas. A 3-year moving average of annual emperor geese counts is used as the
population index for management purposes (Pacific Flyway Council Emperor Goose
Management Plan 2006). The survey also provides data to calculate long-term population trends
and variation in seasonal migratory phenology, distribution, and habitat use for emperor geese
and associated species.

METHODS

We conducted the 2015 survey from 25-28 April within core use areas divided among 143
shoreline or estuarine segments (Mallek and Dau 2000; Figs. 1 and 2). We used electronic map
displays along with 1:500,000 aeronautical and 1:63,360 topographical maps for navigation. We
recorded habitat and survey conditions during the survey including wind, temperature, sky
condition, visibility, sea and fresh-water ice conditions and tide stage.

We used an amphibious Cessna 206 (N9623R) as the survey platform. The aircraft was flown at
a ground speed of approximately 175 knv/hr (95 kts) and an altitude of 45 m (150 feet) above sea
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level. Survey timing was determined based on reported and observed phenological indices of ice
conditions and migration. Survey timing is intended to precede the arrival of emperor geese on
the Yukon-Kuskokwim Delta and follows goose departures from the eastern Aleutian Islands and
Kodiak Island (R. MacIntosh, S. Golodoff, S. Berns, B. Pyle, R. Corcoran and T. Lee, personal
communications). We began the 2015 survey on 25 April at the mouth of the Kuskokwim River
(Segment 12} and completed the survey on 28 April, ending at Segment 137 along the South side
of the Alaska Peninsula. Daily itineraries and associated survey area conditions are presented
below. We used laptop computers to receive input from the aircraft Global Positioning System
(GPS), which saved coordinates for each input of voice recorded observations. Record and
transcribe programs were used to process data (J. Hodges, USFWS R7 MBM).

SURVEY CONDITIONS

Climatic and habitat conditions (ice and snow on the landscape) were mild during the 2015. Ice
break-up was very early in 2015 (Table 1). In southwest Alaska, sea and estuarine ice was
absent and snow cover was light, only the largest lakes in northern Bristol and Kuskokwim bays
(Segments 11-22) had remnant ice. Snow cover was absent below 300 feet above mean sea
level from the Kuskokwim south to Nanvak Bay (Segment 22) and absent at ground level
elsewhere in the survey area.

Survey Day [ (April 25, Segments 12-36. Southwest Alaska and Bristo]l Bay. Mouth of
Kuskokwim River to Egegik Bay): The Kuskokwim River was ice covered with melt water on
top of the ice. There was no sea ice or estuarine ice in these segments and larger lakes near Cape
Pierce had <40 percent ice cover. Larger lakes near Egegik Bay were ice free, as were smaller
lakes between Bethel and Egegik Bay. Estuarine tides were low. Survey conditions were good
except for moderate sun glare seaward of Segments 32 and 33. Winds were easterly at 5-15
knots and ceilings were scattered to overcast at 2,000-3,500 feet. Air temperatures were 35-50°
F.

Survey Day 2 (April 26, Segments 35, 37-39. North side of the Alaska Peninsula, King Salmon

to Cold Bay): Survey conditions were fair, but significant glare was encountered in Ugashik Bay,
Herendeen Bay and the Nelson Lagoon complex. Winds were northerly at 15-20 knots turning
northwesterly from Nelson Lagoon south. Mostly clear skies persisted until Cape Seniavin
(Segment 49) and were 400-600 feet overcast from there south to Cold Bay. Estuarine tides
were high throughout the survey. Air temperatures increased from 40 to 45°F during the day.

Survey Day 3 (April 27, Segments 60-68. 80-81, and 8485, Izembek Lagoon Complex,
including Bechevin and Morzhovoi Bays): Survey conditions were good with low tides along the

Bering Sea side of the Alaska Peninsula and mid-high tides along the Pacific side. Ceiling was
2,000 feet scattered to overcast with calm to variable wind <5 knots. Air temperature was near
40°F.

Survey Day 4 (April 28, Segments 86-137, South side of the Alaska Peninsula, Cold Bay to
Wide Bav): Survey conditions were initially characterized by ceilings of 1,000 feet overcast with
light rain and visibility of 5 miles. Precipitation stopped near Canoe Bay (Segment 93) and
winds increased to 10-15 knots southeast to Aniakchak Bay (Segment 128). Winds became [5—
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20 knots southeast eastward to Wide Bay (Segment 137). Air temperatures increased from 40 to
50°F during the day.

RESULTS

Historical emperor goose totals and details of annual surveys are provided in Table 2. Counts for
all species by survey segment are provided in Appendix A.

Emperor Goose

The 2015 spring emperor goose count was 98,155; 22.9% above the 2014 count of 79,883 geese
(Table 2) and 48.8% above the long-term average (1981-2014) of 65,923 geese. The recent 3-yr
(2012, 2014, 2015, no data are available for 2013) average of emperor geese is 81,875, 10.8%
above the previous 3-year (2011, 2012, 2014) average count of 73,879 geese (;Table 3).

Emperor geese were most concentrated at staging sites on the north side of the Alaska Peninsula
(Segments 26-65) from Egegik Bay to Izembek Lagoon (94.2% of birds observed in 2015),
versus the long-term (19812014} average of 89.8%. The largest aggregations of emperor geese
were observed from Ugashik Bay to Port Moller-Nelson Lagoon (Segments 38-57). Fewer
emperor geese were counted in 2015 compared to the long-term (1981-2014) average north of
the Alaska Peninsula (545 versus the average of 3,629) and west of Izembek Lagoon (0 versus
the average of 459), but more than average were observed along the south side of the Alaska
Peninsula. In 2015, a total of 5,254 geese (5.4% of the total) were observed along the south side
of the Alaska Peninsula (Segments 88—137) versus the historical (1981-2014) average of 3,306
(4.1% of the total).

Elevated numbers of emperor geese along the south side of the Alaska Peninsula in 2015 may
have been the result of a slightly delayed migration relative to other years. However, overall
observations of departures of emperor geese from Unalaska and Kodiak Island suggested that
most geese were likely in the survey area during the survey. Observers at Unalaska, in the
eastern Aleutian Islands, reported that most emperor geese departed over a week early in 2015 (1
April) with a flock of ten remaining until about 8 April (S. Golodoff, personal communication).
At Womens Bay on Kodiak Island, half the wintering population of about 655 departed on 24
April (R. MacIntosh and S. Berns, personal communications) and all were gone before 27 April
(T. Lee, Kodiak NWR, personal communication).

Pacific Brant

We observed a total of 74,015 brant during the 2015 survey (Appendix A), which is 3.8% above
the long-term (1981-2014) average (mean = 71,275 brant). We counted 53,408 brant (72.2% of
the 2015 brant total) in Izembek Lagoon and adjacent areas (Segments 6068, 80-85). The long-
term (1981-2014) average brant count in Izembek Lagoon and adjacent areas was 78.1% of the
total (mean = 54,112 brant, Segments 60-68, 80-85). Also, we observed 15,635 brant in
Chagvan and Nanvak bays (Segments 20, 22) which was 23.4% above the long-term average of
12,667 brant for those segments.

116

‘ i 5145}i;fence Regional Advisory Council Meeting




Spring 2015 Emperor Goose Survey Report

Steller’s Eider

We counted 59,713 Steller’s eiders during the 2015 survey (Appendix A). The 2015 count was
23.7% above the long-term average (1981-2014) of 48,283. A total of 6,227 Steller’s eiders
were counted from Kuskokwim Bay south to Cape Pierce (Segments 12-22). As in previous
years, most Steller’s eiders (53,428 birds, 89.5%) were observed from Port Heiden to Izembek
Lagoon (Segments 44-68, 80-85). Steller’s eider flock composition, recorded by the right seat
observer, showed that all 74 flock (i.e., =5 birds) observations were of equal apparent sex ratios
(i.e., adult males versus brown-plumaged birds).

DISCUSSION AND MANAGEMENT IMPLICATIONS

The spring emperor goose population indices (annual and 3-year averages) have remained
essentially flat since surveys began in 1981 (<1% growth rate; Figure 3, Table 2), but more
recent surveys (2007-2015) indicate an increasing population growth rate. The recent 3-year
average count is the highest reported since 1984 and is above the threshold (80,000) for
consideration of an open hunting season on emperor geese, as specified in the Yukon Delta
Goose Management Plan and the Pacific Flyway Council’s Management Plan for Emperor Geese
(Pacific Flyway Council 2006).

While the population appears to be recovering, reasons for the historically slow growth of
emperor geese are still not fully understood. However, additional mortality associated with
increased harvest (especially if additive), could undermine population gains that may have led to
recovery. Better harvest data and continued long-term aerial surveys will be required to quantify
the effects of harvest on the population.

We believe careful consideration of harvest management is required for emperor geese,
including a greater commitment to comprehensive harvest surveys in Alaska (and Russia) and
expanded logistical and analytical support for such surveys. In addition to measuring take,
harvest surveys should provide data to assess temporal and spatial distribution, and age
composition within the harvest. A better understanding of additive losses from harvest is critical
{(Wolfe and Paige 2002, Naves 2015), Finally, we suggest that increased compliance with
regulations should also be sought, through improved outreach, co-management, and cooperative
enforcement.

The findings and conclusions in this article are those of the author(sj and do not necessarily represent the views of
the U.5. Fish and Wildlife Service.
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Figure 1. Emperor goose aerial survey segments 1-35, southwest Alaska.
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Figure 2. Emperor goose aerial survey segments 35-143, southwest Alaska.
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Figure 3. Spring emperor goose annual and 3-year average population indices, 1981-2015. No
survey was conducted in 2013. Blue indicates data and trend for annual population counts. Pink
indicates data and trend for 3-year averages.
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Table 1. Snow and ice conditions during spring emperor goose survey in southwest Alaska, 25—

28 April 2015. Overall relative phenology was very early based on ice and snow cover.

Area Snow Cover' Marine Ice Cover’
Kokechik Bay Not Surveyed Not Surveyed
Hooper Bay Not Surveyed Not Surveyed
Hazen Bay Not Surveyed Not Surveyed
Carter Bay Trace <300° AGL 0

Goodnews Bay Trace <300° AGL 0

Chagvan Bay TFrace <300° AGL 0

Nanvak Bay Trace <300° AGL 0

! Percent snow cover on near-shore freshwater marshes. NS = not surveyed.
* Percent of marine ice cover in estuary.

10
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A

Table 2. Spring emperor goose survey results, southwest Alaska, 1981- 2015.

% %
Change | 3-yr Change
Year Total Total ave. 3-yr ave. Dates Observers Survey Area
R King/R.Gill/J.Sarvis/
1981 91267 4/23-4/27 C.Dau Y-K Delta to Wide Bay
R.King/C.DawM Reardon/
1982 | 100643 0.093 5/2-5/4 B. Reiswig Kuskokwim Bay to Wide Bay
R King/C.Daw/V.Bems/
1983 79155 -0.271 90355 4/25-4/29 J.Solberg Kuskokwim Bay to Wide Bay
R King/C.Daw'V.Berns/ | Kuskokwim Bay to Cape
1984 71217 .111 83672 -0.074 /26-5/4 R.Arment Douglas
Kuskokwim Bay to Cape
1985 58833 -0.210 | 69735 -0.167 §/12-5/16 R.King/C.Dau Chiniak
Nelson Island to Cape
1986 | 42231 -0.393 | 57427 -0.176 5/4-5/7 - Atushagvik
1987 51633 0.182 50899 -0.114 4/30-5/4 - Hooper Bay 1o Puale Bay
1988 53784 0.040 49216 -0.033 5/2-5/6 “ Hooper Bay to Cape Chiniak
1989 45800 0.174 | 50406 0.024 5/3-5/6 “ Hooper Bay 1o Portage Bay
1990 | 67581 0.322 55722 0.105 4/28-5/4 " Hooper Bay to Portage Bay
1991 70972 0.048 61451 0.103 5/2-5/7 - Hooper Bay to Puale Bay
Hooper Bay 1o Cape
1992 71319 0.005 69957 0.138 4/30-5/5 “ Kubugakli
1993 52546 -0.357 | 64946 +1.072 4/30-5/8 " Hooper Bay to Wide Bay
1994 | 57267 0.082 60377 -0.07¢ 4/29, 5/2-6 " Hooper Bay to Wide Bay
Hooper Bay to Chignik
1995 54852 -0.044 | 54888 -0.091 5/3-5/6 - Lagoon
' ’ 1996 80034 0315 64051 0.167 4/27-4/30 “ Hooper Bay to Puale Bay
1997 57059 -0.403 | 63982 -0.001 4/25-4/28 “ Hooper Bay to Wide Bay
1998 39749 -0.435 | 58947 -0.079 5/4-5/7 - Hooper Bay to Wide Bay
1699 | 54600 0.272 50469 -0.144 4/27-5/1 " Hooper Bay to Wide Bay
Hooper Bay to Chignik
2000 | 62565 0.127 52305 0.036 4/28-5/3 E.Mallek/C.Dau Lagoon
2001 84396 0.259 67187 0.285 4/29-5/4 " Hooper Bay to Puale Bay
2002 58743 -0.437 | 68568 0.021 5/3-5/6 a Kuskokwim Bay to Wide Bay
2003 71160 0.174 71433 0.042 4/29-5/3 Hooper Bay to Wide Bay
2004 | 47352 -0.503 | 59085 -0.173 4/30-5/3 " Hooper Bay to Wide Bay
2005 53965 0.123 57492 -0.027 4/20-4/23 " Kuskokwim Bay to Wide Bay
2006 76108 0.291 59142 0.029 4/27-5/2 " Kuskokwim Bay to Wide Bay
Kuskokwim Bay to Kuiukta
2007 77541 0.018 69205 0.170 4/24-4/29 " Bay
2008 [ 64944 -0.194 1 72864 0.053 4/29-4/30 “ Naknek to Bechevin Bay
2009 91948 0.294 78144 0.072 5/1-5/3 " Kuskokwim Bay to Wide Bay
Kuskokwim Bay to Canoe
2010 64562 -0.424 | 73818 -0.055 4/27,5/1-5/2 * Bay
Kuskokwim Bay to Canoe
2011 74166 0.129 76892 0.042 4/27, 4/29-5/1 " Bay
2012 67588 -0.097 | 68772 -0.106 4/25-4/27 " Kuskokwim Bay to Wide Bay
2013 No Survey
2014 79883 0.182 73879 0.074 4/23-25,4/29 H.Wilson/C.Dau Kuskokwim Bay 1o Wide Bay
2015 98155 0.186 81875 0.098 4/25-4/28 " Kuskokwim Bay to Wide Bay

Subsistence Regional Advisory Council Meeting 123




* Report

3

ng 2015 Emperor Goose Sun

YA

S

“ntaans

SPLT
oy

a0l

WeT
HH
Lo

(74l

9sLi Lot

TI98T nily

sl il

r

L1y 6F

anL (U9

L

1
“t
1

1491 oty

ozl E11 ANt

)

nsg

no¥

&

il

5t 91 R

el
3

T

[ 1A

0c

r
L

92T

00L

t iy it

ol Ot
6364
o

HU RS

P21

s <8

I8t

~

I

r

~
o

LESL

(7

(13

e~

)

w0l

oty

Is1

191

sy hRY

89y

€L il

(U] i3]

VoLl Y

T U

(723

1o

66l

tr

96T

R

03T

sl

Els

£l

€0

v

e

L

re

S0t
g

0g

00

el

-

(2173

D1y

-l

rhe

fLert

49

vl

L90Y

)
A

06

3

oY%

[

58

[
Ftt

v
B4

st

o

oIt

sk
8al

11
bl

LoT

oFlLl

11
61l

asl

ot

sl

-

25000 POILIGIL-INIYN 110X
SUEA

URNS 0 |

131038 )85

uoEg SR
R ESTIEY
PRI g
BNg g
LIVRETTE

Aues) (UPULS
1Ou] PIBOLYIPIY
2 POYIIN-PIY
Hsuvilid |y palseas-pay
iUy oty
JuRIoUI DilE|D
uo0 dpaed

1352 Mpsee
ey AN
1%y WA

ple(ep

FQ papeiSuey
Papron S
ey Sy

P Sny

B2 09261

¥90() wnbatiet

E LT W.LE)]

doexg 1a1eam)
skauap|an

(RS}

500y p1ddur?]
IURIULILIDY NI -AGNS{ ]
uRATY UGWWD}
UM NOWN0Y
Sucop netnuo)
uDY7) UOLNIUL)
15p1g oW,y
noquuy

5000} EPLUL,)
PN

103G wRoK)

11055 YdJef]

13YD 13 150)8]

ayew
WG YRS
g

() adeg pieg
Py} 3fiea pley
uoadi gy ueMIAUY

Ly 9

£ v Ak OF

9t

St

[

[T

43

(14

[13

[1]

L1

91

ke

sapdadg

WURUTIG

‘$107Z [Udy 87-6T “BSE[V Isamyinos uawdos Aq SUONEAISSQO [EUIUBW PUE PAIGISIEA Y XIpudddy

o
o

in

Subsistence Regional Advisory Council Meet

124




port

ey Re,

Spring 2015 Emperor Goose Suiv

£l

a9y
"

™ L]

[y Ly

R Itz »

al )

oy

(1Y 133

n

-

¥ 58 olul Eew

-~ r

~

r
~

Wy

e

(173

ol

[N}

sl

Yl

L
<)

g

el

(4}

sl

ns

<

{133

o

~

e

ket

0y

aT

ot

o

agl

NEN NG

ausl

(3%
am

el

113
ogl
{4

stil

413
Rt

(2]

oxs1

oox

Ly

3

s

51T

SENFI

Rl

s iy

vac

o

04T
€T

113

fotT

Lo

o

ol

LN

[E3
qL

al

wi

angy
anst

{is

1

il

e

the

0t

Rilo

181

Eri1y

(i}

I
[T

Fo

bl 81

vl

nl 8

LODEE |

0Ll gl

Wl

e 0On

L]

<

ue
ey
Yl

a1

Vol

o

a3

e

ac

T PASUI B UG,
a0

MO ALY -INY DY)
sy

URWG BN
230G | 0g

ARG § YO
105N

PangRI

2K e

1™ 5, puseg

2um) ) |pyp sy

oW PANIYI-PIY
3q2m) pgaou-pay
UL, pREEI-PAY
o3|y aoadi |

praog Wx
Wy
2301 ey

1636, Jogaeg

Ygg umhosey

Ay dexy

dnuag 12)0ax)

aganappy

HeApRy

sy sosadwy
TURIOWMIEY D3 12430 |
ud Ty UOWIUGy

BT T
DSUPRDP UDtUWy
[ TR

1013 uowTIny
niquRy

o0y Epeue )
PEILR I8

100y umoxy

1310 Yeg
AYIrIAINAQ Yeg
BT
RG]

winpoy

Py
o1, weaOWY

L6 f6

6 16 06 68 88 98

8

bR ER

L9

99

$9

(£

2

9

19

0%

[

(8

Ls

9

by %

[

L1

[12

sy

CTETE

‘panunuod ‘g0z (udy 87-67 ‘BjSE[Y 1SOMUYIN0S JudFas AQ SUOTIBAIISGO [BLULLIEBLL PUB PHGINEM YV Xipudddy

Subsistence Regibna[ Adv

125

ing

sorv Council Meet

i




port

vev Re

Spring 2015 Emperor Goose Su

irparei

N B

i

il

£Tr
08

Luxs

(13

s

&

ird

oLl

UsL

U3

[iray

¥PZT

£31

LoF

(]

9l N

[ 69C

0L 143

it 19

30T

a9

Bl

ey

r

"

Ll

r

L

5k

~

LE

71

£ur

LES

143 9ft 8 pisily

9L L 4 1681
or T

(13

*a £ 1323

[£1=1 . 54

sT et

1
.

&~
-

L

< 9s01 Lt ol oLl s T

k] hta 3 cl rer A1) § € £ € Ll

Y #1 (4 111 !

9100 PRS- RIAL

oA

3500 PAIUOLI-INYn Sa1eak)
SUEA

UPNS TP |,

11035 faws

¥ BOIEDS 5315
19013 S1APE
PagIOY s

D) ey

11D S;21045

auws ngpuss

KOO PIILUIYI-pay
ARy PAYAN-PY
1SRRI PIISLON PAY
! JUOLH(NY ) uuxh
Jusnuun) e[y
HOWY Ajed
1adoef Mustiey
[T ETEITN
1S RE

pavliee

YRIEE PARC)-ALTY
pagaos asie
ey e
pgdmy

al (RSB L]
kL 0c (13 u7 NN umbysepy
Heym Ausy

(113 uneag sawax)
ri akaudpjony
1wy

1 osuon 1asduig

WRIDLUAOI PIISILI-HRNO
ALY LUMIRID

I2MPY UL
A3sUCTIapy OOy
OV UolwIY)

1 vowwY)

aogugy

8000 L)

Py g

J0ag teoy

131033 YoyRg

YD RAUNSAQ Y3840

9 Ra G D 354
wel Y
ey

(anr) oReg prog
1pV) 2j8e3 piey
UOXR A, UEINAWY

-~

-
-
g
=

L

=
"
=3
-

9¢1

$€1 +ElL

£El

[£1)

11

o€l

67)

8 LIE 91 S21

6F 1

811

L1L OL1 $IF bID EIL ZIT LO) OUE SOL POI €01 ZOI 103 001 66 By

simaudag

"PANUINOD ‘G107 [MAY 8767 “BySE[Y 1S9MI)IN0S “JuoSas Aq SuonEAIISqL [BLILIEE PUE PIIGINEAL Y Xipuaddy

uncil Meeting

sory Co

i

Subsistence Regional Adv

126




