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INTRODUCTION

The Pacific Coast Population of Trumpeter Swans (Cygnus
buceinater) is the largest Trumpeter Swan population in
Morth America. It comprises about 80 percent of the continent’s
approximately 12,000 Trumpeters. The breeding and nesting
habitat of the Population is primarily in coastal and interior
southcentral Alaska. Although the majority of this habitat
pecurs on lands not specifically dedicated teo the conservation
of wildlife, one area within south central Alaska established to
congerve wildlife, including Trumpeter Swans, is the Kenai
National Wildlife Refuge (NWR). In this report, information
is provided on the movements of Trumpeter Swans on the
Kenai NWR and their migratory route to wintering areas.
Management implications, actions taken, and potential problems
are discussed.
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STUDY AREA

The 7,972 km® Kenai NWR is situated in southeentral Alaska
on the Kenai Peninsula. Initially designated the Eenai Nationa]
Moose Range in 1941 and redesignated the Kenai NWR in
19080, thi=s Refuge includes a vast lowland area of Trumpeter
Swan nesting habitat. Thie lowland area contains over 4,004
lakes, ponds, and bogs, plus streams, all of which provide
nesting habitat for 20 to 50 pairs of Trumpeter Swans. Typical
vegetation surrpunding thess bodies of water is boreal forest
dominated by white spruce (Picea glauea), black spruee (P,
mariana), birch (Betula  papypifers), aspen [PDEH!;
tremuloides), alders (Alnus spp.), and willows (Salix spp.).

METHODS

Trumpeter Swans on the Refuge have been censused annually
since 1957 (Bailey et al. 1986). Swans were captured from
1982 through 1985 during their flightless periods when they
were either too young to fly (cygnets) or molting (adults).

T2

Cygnets were captured in August and September and adults
in July. Most swans were captured in the water using a long-
handled (1.5 to 2.6 m) fish dipnet from the floats ofa Piper PA-
18 Supercub or Cesena 206 aireraft. Others were captured by
hand along shorelines as they attempted to hide in dense
vegetaton.

Captured swans were weighed, gexed, and fitted with aluminum
and plastic tareus bands and a plastic collar. The plastic
bands and collars were matched for color and cods for each
bird.

Some captured swans were zlso fitted with a small radic
transmitter attached with a backpack harness. Swans fitted
with radio transmitters were located by aircraft at 1-day to -
week intervals before the birds left the Kenai Peninsula. One
to four monitoring flights were made throughout the fali
winter, and spring of each year along the north Pacifie Coast
Most of these flights were confined to Alaska between the
Kenzi Peninsula and Yakutat, hut other flights occurrec
between Anchorage and Juneau, Alasks, and Seattle
Washington.

RESULTS

Numbers of Trumpeter Swans and locations
Forty-five Trumpeter Swans (20 cygnets, 25 adulte) wer
captured and fitted with radio transmitters between 1982 am
1985 (Table 1). The known sex ratio of captured cygnets wa
1 to 1, hut captured adult females putnumbered adult males
to 1 (Table 2). This high proportion of adult females probabl
reflected the period of capture. Males molt before female
(Hansen et gl. 1971) and 22 of 24 captures of adults ¢
identified sex vecurred between 6 and 20 July after moestmale
molted, [Editor's Note: Gillette (1982) reports that breedin
males molt after the breeding femsle has regained flight (lat
July to mid-August). This schedule would also account for th
greater proportion of adult females captured in this study.!

Twenty-nine of the captured swans wers associated wit
families. Our study objective was to attach radio transmitte
to only ane cygnet per family in 1982, two cygnets per fami
in 1082, and one or more of the adults per family in 1934, 0]
adult captured in 1984 and all 12 adultzca pturedin 1985 we'
not associated with young or nesting territories and we
assumed to be nonbreeders. Some members of a particul
family group in a teritory wers captured each of the 3 yea?



Table 1. Numbers and ages of Trumpeter Swans fitted with
radio transmitters and the number of times they were
relocated on the Kenai NWR, Alaska, 1932 to 1986.

Trumpeter Swans radio-monitored Number of
Year Cygnets Adulta relocations
1982 5 - 34
1983 15 -- 133
1984 . 12 137
1985 - 12 77
1986 = -= 5
Total 20 25 386

Table 2. Sexes of Trumpeter Swans fitted with radio transmitters
on the Kenai NWR, Alaska, 1982 to 1985,

Sex
Age Male Female Unecertain Total
Cygnets 8 8 4 20
Adults 4 20 1 25
Total 12 25 5 45

while thoze in other family groups were captured only 1 year

{Table 3). We were able to mark swans at 70 percent of the
planned capture locations in 1983 and 1984 (Table 1). Of this
70 percent, 94 percent of the marking was accomplished from
July through October.

SUMMER-FALI. MOVEMENTS

Trumpeter Swan families

Movements of Trumpeter Swanes between nestlakes and other
bodies of water (lakes, ponde, bogs, or streame) wae typical for
23 percent of the 24 Trumpeter Swan families monitored from
July through October (Tables 4 and 5). Only swans on Windy,
Fox, and Moose Lakes were observed only on their nest lakes
during the entire monitoring period. Windy Lake iz quite
izolated with no other waterbodies within 2.7 km. Fox Lake
had only one small pond 0.3 km away, and the 30,000 ha
glacial-fed Tustumena Lake wae only 0.4 km away, which the
swans avoided. The swan on Moose Lake was monitored 66
days before she shed her transmitter harness; she was never
located off her nest lake.

Trumpeter Swan families usually moved as cohesive units
between bodies of water, and family members were seldom
located alone. Monitored cygnets were with other family
members during 85 percent of all cygnet sightings. Eighty-
eight percent of the ocbservations of adults were with the brood
or the other parent. Among cygnets, there was no significant
difference between the number of times mals or female eygnets
were observed alone. Capture bias favoring adult femszles

prevented a similar comparison between the movements of
adult males and fernales of swan families.

Most swan families used one to seven other bodies of water in
addition to their nestlake during July to October. This use of
other bodies of water resulted in movements of swan families
up to 44.5 km with an average of 3.4 km (Table 5). Some of
theze movements were apparently overland before cygnets
were able to fly. Assuming zome cygnetsrequired only 90 days
of development before being able to fly, and cygnets hatched as
early as 4 June (Hansen et al. 1971), the sarliest-hatched
cygnets on the Kenai NWR would have been capable of flying
in early September. Flightless cygnets in nine of 24 families
(38 percent) exhibited movements between lakes: one of five
families in 1982 (20 percent), two of eight families in 1983 (25
percent), and gix of 11 families in 1987 (55 percent). Seven of
these nine incidents (78 percent) were believed to be related to
capture disturbance, because the movement of the flightless
eygnets oceurred 1 to 6 days following capture. During these
periods, flightless cygnets moved 0.1 ¢o 2.4 km overland; one
family could have moved either 0.8 km overland or 1.4 km via
a creek to reach a small pond near their nest lake.

The number and age of swans captured in family groups
appeared to influence subsequent movements of flightless
cygnets. When one cygnet from a brood was captured, 20
percent of the families moved flightless young overland to
another lake. Even if two cygnets per brood were captured, a
procedure which took more time and created a greater
disturbance, only 25 percent of the families moved flightless
young overland. Hewever, if one of the adults was captured
{almost always the female during our study), then 55 percent
of the families immediately moved flightless young overland.

Three of seven pairs of monitored siblings from broods became
temporarily or permanently separsted from their families in
1983 before their families migrated from the Hefuge. The
family group on Phalarope Lake was last seen together (five
cygnets, two with radio equipment) on 26 September. One of
the monitored cygnets remzined with the family until it
migrated from the Refuge on 12 October. The other monitored
bird was alone on 30 Beptember, and remained alone until 19
October, the last date it was seen on the Refuge. This cygnet
was 1.8 to 4.0 km away from the family group as it moved
between three separate lakes during the 22-day period.

One of two monitored cygnets from the Hook Lake brood of five
was alone the day after its capture on 18 August, rejoined the
family by 24 August, was again alone on 26 September,
rejoined the family by 30 September, and then remained with
the family until they migrated from the Refuge sometime after
21 October. While sepsrated, this lone cygnet used lakes 1.6
and 4.6 km from the lakes being used by the other family
members.

One of two monitored cygnets from the Beaver Lake brood of
five was alone the day after its capture on 16 Auguet, remained
separated until at least 2 October, rejoined the family by 12
October, and remained with the family until 1t migrated from
the Refuge after 25 October. The other monitored cygnet
stayved with the family until at least 16 September, was alone
on 22 September, and remained alone until last seen on the
Refuge on 19 October. The maximum distance of separation of
this lone cygnet from his family was 30 km on 12 October
(Figure 1).



LMOUNUN = (] “S{PUeL = J [T =T

bt

v -l

- 5~

4

a1

=i = oo o
-

-

I

a€

a1

=i

L

I

1%

.Tnh_ﬁ__.ﬂn_ua
fureq apary
#1091

Apury
nms
adoanjeyg
doddag "N
EEETN|
aEoop
HACE]
BHD 4935

MBI
puejey dues
asgpdunery
RETN- |

poodq o}
maeuflin

n4dm
= suum§

padlojiucun

P

ool
NPy

poodq ul
meudin)

n4m

— suem§
paiojiuow

-0Ipwy

BRI
woudin

poodq uj
moufiin

«1 4 N

pasojiuowm
-o1py

oHaT

et Ao

ot bt b
fioy Ly
Burysap]

P61 21 SOGT "WEN[Y YMN Meuey ay) Uo slepniuleuny) olped Yilm peny puvw
parmdes mynpe puw meudis jo sexss pue ssuojiuay Junseu uemg amadmna], g aqqe],

T4



Table 4. Monthiy distribution of radio relocations of Trumpeter Swans on Kenai NWER, Alaska.

Jan Feb Mar Apr May Jun

Jul

Aug Sep Oct Nov Dec Tatal

1 0 5 4 2 1

56

a3 108 105 5 6 386

Although the initial separation of a cygnet from ti-!e Hook Lake
and Beaver Creek families was probably related to capture
disturbance, both cygnets eventually rejoined their families 6
and 57 days, respectively, after separation. However, these
Trumpeter Swan families, as well as the one from Grebe Lake,
did leave cygnets behind that were capable of flying when they
migrated.

Twelve captured adults from 11 family groupe were monitored
from July 1984 until they migrated from the Refuge in October.
Of these, three (27 percent) from Donkey, Doroshin, and
Moose Lakes were never separated from their families until
monitering contact was lost or they migrated. Adults from five
other families (46 percent) were located alane or apart from
their families on only one occasion, for maximume of 10 to 28
days, before they rejoined and migrated with their respective
families. These included the Fox Lake fernale who remained
with her family until at least 21 September, was separated
from the brood but with six other adult swana 10 km from the
neat lake on 5 October, rejoined the family and other families
of ewans at Watson Lake 35 km away by 18 October, and
migrated scon after 23 October. Anether female from Quill
Lake stayed with her family until at least 6 August, was 0.4
km from the family on an adjacent lake (Decoy Lake) on 10
August, rejoined the family by 15 August, and remained with
them until they migrated. A female from Curlew Lake was
alone 1.6 km away from the family on 27 July, but had rejoined
the family by 6 Aupust and remained with the family until
migrating. Similarly, a female from Nest Lake stayed with her
family until 27 July, was alone on 10 August, and rejoined and
stayed with the family after 7 September. Both monitored
parents from the Pepper Lake family were 1.6 km away from
their cygnets on 27 July, but rejoined by 6 August, and were
always located together thereafier.

Adulte from two (18 percent} of the 11 families that were
monitored became permanently separated while on the Refuge.
A female from Grey Cliff Lake stayed with her family through
8 August, was alone by 15 August, and was 30 km away and
gtill alone when last located on 19 October. The male, whoe
stayed with the brood, paired with another swan, presumably
a female, during this period. The female from the Phalarope
Lake family stayed with the family until 7 S8eptember, was
zlone on 17 September, and was never located agzin on the
Refuge. However, in contrast to the Grey CULff female, the
Phalarope Lake female apparently rejoined her family before
or during migration because she was observed near Burlington,
Washington, on 2 December, with anether adult and four
eygnets, presumably her own.

A more complex association of an adult female and her family
was exhibited by the female captured on Beaver Lake. She
remained separated from her family for 12 daye following
capture on a very small pond 1km from the nestlake. She was
joined on the small pond by another adult, possibly her mate,
from 25 to 27 July, was alone from 6 to 15 August, and returnsd

to her brood on Beaver Lake by 7 September. However, on 12
September che was alone on the nest lake, but rejoined the
family 10.% km away by 13 October. By 17 October, the family
had moved 8 km to a staging area, and migrated with other
swane sometime after 23 October.

Before departing the Kenai Peninsula, eight of 24 (33 percent)
monitored swan families joined other swans including other
families at staging areas before migrating. Staging areas
were ice-free when most of the other lakes and ponds were
frozen. The most-used staging area was a wide and shallow
stretch of the lower Moose River, =zt the confluence of the
Kenai River. Four of 11 families (36 percent) joined other
swans at this location in mid-October prior to migration. This
group included swan families from the Pepper Lake area, 40
km, Beaver Lake, 176 km, Donkey L=ake, 11.2 km, and
Doroshin Lake, 10.7 km away from the lower Moose River
stretch. A minimum of 23 adulte and 20 yeung-of-the-year
were observed together with the radic-monitored swans on
this stretch of the lower Moose River during October 1984

Watson Lake was another staging ares used by the Fox Lake
family (38 km away) and other unmarked adults and cygnets.
Small ponds within the eastern Chickaloon River Flats also
served as staging areae for swans including the Campfire
Lake family, 28 km away. Swans of the Hook Lake family
joined another adult on King Lake, 17.6 km away, before
migrating. Swans from the Quill Lake ares joined others only
2 km away on the nearby Swanson River before departing
from the Refuge.

Nonbreeding Trumpeter Swans

Thirteen nonbreeding adults captured in 1984 (1 swan) and
185 (12 swans) wers monitored through 1986. In contrast to
members of swan families, nonbreeders moved greater average
distances (8.6 km va. 3.4 km) and maximum distances (9.6 to
52.8 km) between lakee than members of swan families (0 to
44 5 km) during the July-through-October period (Table 6).
Although eight of the captured nonbreeders wers captured in
pairs including twe male-fomale pairs, one female-female
pair, and one female-unknown pair, only the female-unknown
pair remained together from mid-July to mid-October 1985.
None of the three monitored paire which became separated,
rejoined during the monitoring period. Nonbreeders avoided
territories used by families of swans. but were with other
presumably nonbreeding swans during 67 percent of the 78
summer-fall observations. The only times monitored
nonbreeders were located with eygnets were in the late fall at
staging areas. An adult female from the Curlew Lake area
was with a group of five adults and three cygnets =t the outlet
of the lower Russian River on 10 Qctober 1985, Another adult
female wae located with a group of 36 adults and three cygnets
on the lower Moose River on 9 October 1985.

Certain lakes on and adjacent to the Refuge atfracted
aggregations of nonbreeding swans. These included the lower
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Figure 1. Sequential locations indicated by numbers showing lakes used by and movement patterns of Trumpster Swan
eygnets from the same brood on the Kenai National Wildlife Refuge, Alaska, August-October 1983. Location lis=a

brood capture gite. Cygnet 1 was alone at locations 2-8 but joined adults 15.3 km away. Cygnet 2 was with adults
at locations 1-4 but alone on subsequent locations.

=]
=1




R

: d!" !

Moos= River(45 swans), Meadow Lake (14 swang), and 2 small
unnsmed lake northwest of Moose Lake {11 swans). These
lakes were usually shallow, had abundant aquatic vegetation,
ware ice-free, and generally were not used by families of swans
except in the fall. Flock size of nonbreeders appearsd to
increase throughout the summer. Aggregations of at least
four swans were cheerved as early as 9 July, 11 swans by 9
August, 14 swans by 6 September, and 36 swans by 9 October.

Takle 6. Movements of nonbreeding adult Trumpeter
Swans on the Eenai NWR, Alaska, July-October,

1984-85.

Number of Diistance moved
Capture  lakes used in addition Maximum Average
loczton to capture lake (km) {km)
Hook 6 21.0 82
N. Curlew 4 18.2 T.6
NW Curlew 5 51.6 224
W. Tundra i1 52.8 19.1
Fabbit Foot #1 4 3.7 2.5
Rabbit Foot #2 3 10.7 4.0
Meadow #1 2 17.4 5.5
Meadow #2 4 12.6 6.8
Gooseneck 3 0.6 4.3
Flat #1 5 10.8 6.4
Fl=t 2 3 24.3 11.3
Grous= #1 3 115 45
Grouse #2 3 115 45

FALL. MIGRATION MOVEMENTS

Twenty-five sightings of 19 migrating swans between 1982
and 1986 indicated a Pacific Coast Population coastal migratory
route at least as far south as northwestern Washington (T=ble
7). Movement of ewane from the Ken=i Peninsula was in 2
nertheastly direction wesi of the Kensi Mountains to a pivotai
point at the Chickaloon River Flats whers swans abruptly
turned east up the Tornagain Arm of Cook Inlet They then
croesed the Kenai Mountainsin the vicinity of Portage Paes i
Prince William Sound. Once over Prince William Sound. seme
swans apparently flew directly across, stopping on Hinchinbrook
Island to reach Cordova and the Copper River Delta. Swans
from the Cordova-Copper River Delta area flew south along
the coast stopping at Cape Suckling, Icy Bay, Malaspina
(*lacier, Yakutat, and Dangerous River. Once insoutheastern
Alaska, swans apparently took a route between the many
ielands with stope atleast on Prince of Wales Island and in the
Ketchikan area. From there, the next location of an ocbservation
wae near Burlington and perhaps another (unconfirmed) from
the Olympic Peninsula, Washington. Places of particularly
high or extended use by swans along this migratory route, ==
identified in this study, were Eyak Lake at Cordova as well as
the Copper River Delta and the Yakutat area including the
Dangerous River Delta. Because of our infrequant and speadic
monitoring flights during the swan migration, it is likely th=:
migrating Trumpeter Swans from the Eenai Peninsulz =isc
uzed many additional locations yet to be documsnt=d

78

Althoogh sbout 5,000 Trumpeter Swans from the Pacific
Coast Population are believed to overwinter in British Columbia
(McEzlvey 1986), we did not detect a signal from any of the
radiocollared Kenai NWR swans. However, because of the
rugged terrain and flight path, such signals could have beeq
missed. Most Trumpeter Swans previously banded on the
Henai NWR have been cbeerved in the northwestern Washington
area (Canniff 1986), but this may merely be a result of
increaszed ssarch effort and visibility in that locality.

Most migrating swans left the Kenai Peninsula by the second
or third week in October (Table 8). Only 2 few swans remained
the last week of October when most lakes were frozen. Swane
observed during this late period were using small open water
portions of ice-covered lakee (two swans), a large ice-free
glacial lake {one swan), and the open outlet of = frozen lake
{one swan). A swan still on the Refuge 17 October wasat Cape
Suckling, 350 km away. by 29 October. However, others were
still forther north in the Cordova ares om 29 October. By 20
November, one swan was observed at Icy Bay baving moved
only 128 km from Cape Suckling in 30 daye or less. Another
swan had moved only as far southeast == the Malaspina
CGlacier by 23 December. Another swan, captured on Fox Laks
and last seen on the Refuge on 23 October 1984, was at Prines
of Wales Island at least 1,177 km away by 29 November. An
adult female, captured on Kenaitze Lake and last cbgerved on
the Refuge on 17 September, 1984, was observed near Burlington,
Washington on 2 December. She had made the entire trip of
at least 2,257 km in no more than 76 daye

Only three of a total of 45 swans fitted with radio transmitters
were located on the Kenai NWR the year after they were
marked. A nonbreeding female captured ne=r Hook Lake on
18 July 1984 was observed 10 July 1985 with three other
adults near her previous year's capture site. Another nonbreeding
female captured on Meadow Lake on 8 July 1985 was observed
with another adult on 29 April 1986 near her capture site and
wae last seen, still nearby but alone, on 27 August 1986. An
adult female from the Quill Lake family captured on 12 July
1984 shed her transmitter harness on the bank of the nearby
Swaneon River by § May 1986. She had been near Yakutat,
Alaska about 610 km away, on 27 March.

DISCUSSION AND MANAGEMENT IMPLICATIONS

An gverview of the problams, procedures, 2nd recommendations
for managing the Pacific Coast Population of Trumpeter
Swans (McEelvey 1986) indicated the twe major management
problems were loss or alteration of breeding, migration, and
wintering habitat, and the need for more detailed life history
information. We have =ttempted to address both of these
problems on the Kenai NWR. However, as pointed out by
Bangs et sl. (1982), protecting wildlife and its habitat is 2
difficult task even on lands dedicated to wildlife conservation.
Primarily becanee of our historical data and Trumpeter Swan
studiss, the Kenai WER was successful in protecting nesting
Trumpster Swans and their habitat by institoting access
regulations for aircrait uee between 1 May and 30 September
o all lekes used by nesting Trumpeter Swans and their
broods. Thassregrletions became effective in September 1558
despii= opposition from the user group. The Refuge has also
removed several aircraft taxi-operator and boat-equipped tent
eemps from Refuge lakes nused by nesting Trumpeter Swans.
Dieapite thaps massi-es ot least two instances were documenisd
whare pestng Trunpster Sweans abandoned Refuge lakes
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Figure 2. Helocationes of migratory Trumpeter Swans fitted with radio transmitters on the
Kenai NWR, Alaska, 1982-85. See Table 7 for deseription of numbered locations.
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Table 7. Locations, straight line distances (km), obaervation dates, and numbers of Trompater Hwans observed along migration

routes from Kenai NWE to Washington State,

Distance to next Observation Mumber of individuzls seen
MNo." Are= location (km) (monthiday) Cygnets Adults Total
1 Chickaloon R 56 10/9, 15 g 0 2
2  Portage Glacier 155 10/29; 11/4 1 1 2
2 Hinchinbrook Ie. 3z 10/29 ] 1 1
4 Cordova/Copper 107 10/23,29;
River Delta 12/1; 5/19; 3 3 6
5 Cape Suckling 128 10/29 0 1 1
6 Iey Bay 67 11/30 0 1 1
7 Malaspina Glacier &d 12/23- 327 2 1 3
8 YakutatDangerouns R 568 1271; 3727,
4/19; 5/16 3 3 6
8 Prince of Walas Ia. 95 11/29 0 1 1
10 EKetchikan Gi5 1/8 ] 1 1
11 Burlington, WA 0 122 0 1 1
Total 2257 ii 14 25
See Figure 2.

Table 8. Fall migration periods of Trumpeter Swane on the Kenai National Wildlife Refuge, 19582-85.

Numbers of monitored swans remaining on the Refuge®*

1982 1983 1984 1985
Date Cygnets Cygnets Breeders  Nonbreeders Nonbreeders
October 1- 7 5 9 11 1 12
QOctober 815 B 8 10 il 1z
October 16-23 1 8 9 i 2
October 24-31 1 1 0 0 1
November 1- 7 0 0 O a 0

*Excludes mortalities occurring on the Refuge.
beat cecurred.

Our movement data on Trumpeter Swans suggests that water
bodies adjacent o nest lakes may be just as importent {o
successful reproduction for some families of swans as are their
nest lakes. These bodies of water are serving as additional
feeding areas and places to sesk refuge from disturbance on
the nest lake. We suspect that swans rearing cygnets on
isolated nest lakes could experience lower productivity if fosd
was limited and the family group was frequently disturbed.

Data also suggest that mortality rates may inerease among
cygnets if they are disturbed and are moved overland o 2o
adjacent lake or if they spend considerable time along the
shore of the nest lake attempting to hide in dense vegetation.
Such behavior apparently exposes cygnets to increased predatios

Protection of staging and migratory stop-over areas locatad oo

i}

lands not dediceted to wﬂdi_ifg coneervation is one of the great
difficuities in habitat protection for Trumpeter Swane. For
example, an important fall staging ares for Trumpeter Swans
nesting on the Kenai NWR is the lower Moose River adjacent
to, but outside the Refuge. Increasing residential development
and recrestional use of the area makes the future use of this
area by Trumpeter Swans unlikely. The long-term security
of hebitatused by Trumpeter Swans migrating from the Kenai
Penineula is unlknown. Until now, many of these areas have
retainsd their vaiue {or =wens and other wildlife because of
thair remoteness and minimal disturbance. With increasing
ase by humans such valaes ars likely to decline. Perhapsitis
fortunais Dhat seme wintering Trampeter Swans appear capabls
of adepting to new mources of food incidentally provided by
man and to man-ceused disturbance (Canniff 1986, Jordan
1006, McKelvey 1988) Tlos characteristic may be a key to the

survival of the Facific Const Population of Trompetar Swana.
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