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THE AVIAN ECOLOGY OF I1ZEMBEK LAGOON

Abstract

Izembek Lagoon, with the world's largest stand of eelgrass, supports
a large mixed avlian population, The lagoon Is described In a biological
sense., The birds are described in terms of feeding hablits, Few exlst
without recourse to the lagoon. Some are carnivowous, feeding in the
invertebrate community and the small fishes of the selgrass beds. The
waterfowl are divided betwsen herbivores and carnivores, all directiy or
Indirectly dependent on the eelgrass, Extremely abundant populations of
shorebirds depend on the large }nver?ebrafa poéutaficns‘af the lagoon,
The guils (but for one omnlivorous species), terns, and divers all feed on
small fishes. The raptors, atll openncdunfry typas, are dlscussed. Typ-
tcal of northern areas, the number of spaéies is néfvlarge, but several

of the populations are large. The Importance of the lagoon Is emphasized,
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Introduction

Near the southwestern tip of the Alaska Peninsula |les the shallow
embayment of Bering Sea known as |zembek Lagoon, a body of water which
exhibits a unlque ecosystem for the Aleutlan reglon. This system, dom~
Inated by the worid's largest stand of eelgrass Zosfera muiina L. (McRoy
1966), produces annually 166,000 metric tons of particulate carbon, 7,400
metric tons of nitrogen, 1660 meiric tons of phosphorus, 3.45 metric tons
of copper, and 386 metric tons of slilca (Barsdate et al, 1974). Very
little of thls production Is recycled within the lagoon, leaving a sub-
stantial balance that is exported to Bering Sea where it presumably enters
the food web (Barsdate ef af, 1974), |

The lagoon Is about 41 km long and from 3 to |2 km wide. 1+s surtace
area, about 218 km2, is about 78% tide flats and 22% tide channels, with
eelgrass beds covering roughly 68% of the tide flats or about |16 km?
(McRoy 1966). The mean tidal range Is 0.98 m, and the tide characteristics
are those of a vanishing tide (Sverdrup et al, 1942}, In spring and sum=
mer the low tides occur in daylight; In late fall and winter they accur at
night. A complex system of channels dralns the lagoon waters seaward on
an ebbing tide through three openings In the barrier fo Bering Sea. This
barrier conslsts of the glaclial promontory of Cape Glazenap plus a marine
strand that forms two pplts and two Islands. The strand, typical of

Aleutian Island beaches, supports a vegetative community which is dominated



by flve‘planfs: ELynus arenandus L, moflis (Trin.) Hult., Honckenya pep-
Lodides (L.) Ehrh, mafjor (Hook.) Hult,, Mentensia mandiiima (L.) S, F, Gray
manitima, Senecdo pseudo-Arndica Less, and Lathywus marndiimus L. pubescens
(Hartm.) C, Regel,

The landward side of the lagoon presents a low, rolling profile with
variable shoreline characteristics. AT those points In the |agoon where the
anclent shoreline colncides with the present one the shore is rocky and back=~
ed by low headlands, Along such shores solld sandy beaches occur In the
stralght stretches, but at every Indentation these give way to instable or-
ganlc deposits, Where the present and anclent shorellne are distinct, they
are separated by a salt marsh, These overllie deposits of spongy peat derlved
from eelgrass, and the outer marqgin forms an instable shore. Sloughs lead
back Into these areas, sometimes to draln springs or slugglish steeams, and
all possess deposits of stinking organic ooze, In some of these the organic
coze has accumulated to nearly a meter In dapfh; forming treacherous mud=-
banks which even pintall ducks Anas acufa L, find insecure. Unwary humans
who attempt to cross such mudbanks flnd themselves mired In a single step.

The vegetative cover at the shores edge varies much as do the shores
themselves, but Is dominated by an assoclation of euryhallne grasses:

ELyus arenarius mollis, Poa eminens Presl., and Calamagrostis canadensis
{(Michx.) Beauv, Langsdonffil{ (Link) Hult. Inland from the beaches a

heath community dominates except along the streams and In the salt meadows.
Grasses dominate the stream courses, and a communlty of crowberry Ompeluwum
nighum L, nignum, Labrador tea Ledum palustre L. decumbens (Alt,) Hult.,
and dwarf birch Bedfula nana L, exifis (Sukatsch.) Hult, dominates the salt

meadows., But I+ 1s the lagoon and the eelgrass that absoris the biologist's



interest, for it Is hera that the food for a truly remarkable assemblage
of birds Is produced,

Eeigrass is a marine anglosperm, one of the group of plants known
as "sea grasses," It produces long, ribbon=llke lsaves that float up-
right In the water, Incline In the direction of any current, and lle on
the bottom when the ebbing tide leaves them unsupported. In lzembek La-
goon the eelgrass occuples two zones, intertidal and subtidal, Those in
%he intertidal zone experlence slevated temperatures during low tldes in
spring and summer, and produce seeds. These in the subtidal zone are subw=
Jected to colder temperatures and have long perlods of vegetative growth
but produce no seeds. The temperature rise In the Intertidal zone, which
may send the tharmometer to a reading of 20° C,, results from entrapment ~
of water in the dense eelgrass to form shallow tide pools., The dark~
colored basaltic sediments absorb solar radiation and warm these tide pools.

At the end of the growling season In Augus% a crop of eelgrass estie
mated to represent a production of 4.6 x 105 metric tons occupies {zembek
Lagoon (Barsdate et al. 1974), In these circumstances the exposed t+lde
flats present to the view an expanse of bright green extending to the
ievel of mean high water all around the lagoon. With the advance of fall
this fades perceptibly for many leaves are torn loose by feeding birds and
rough water caused by storms, and more are sloughed by the plants. Al
thege drlift about the lagoon and eventually wash out to Bering Sea, Soon,
winter temperatures freeze the lagoon, Incorporating the leaves of Inter=
tidal eelgrass plants into the lce, When the dce moves, these lsaves are
torn loose, leaving roots and rhizomes In the substrate, Thus in spring

the expanse of green has dlsappeared from the tide flats., In late April,
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a montheaftter the vernal equinox, low tides again occur In daylight,
Increasing solar radlation warms the shallow tide pooss, and the cycle of
primary production begins again.

The tide pools formed by the eelgrass stands furnish sultable habltat
for an extensive community of Invertebrates and somes fishesg, and serve as
a trap to retain organic matter. Subtidal stands offer the substrate to
which colonles of diatoms are attached in certaln seasons, Such colonies
change the bright green color to a rust red. {n both tidal and subtidal
stands the small gastropods Lacuna and Mangarnites, the tiny pelecypod Tur~
Zonia minuta Fabriclus, and rows of the skeleton shrimp Caprelia occupy the
leaves., Numerous free swimming crustaceans such as shrimps and amphigods
occupy the water In the tide pools, and some burrow In the sediments., The
halmet crab Telmessus cheiragonus (Tileslus) occurs abundantly in the lagoon,
both within the eelgrass beds and on sand bars assocliated with dralnage:
channels. Young specimens of the brooding sfaéf!sh Leptasterndins, measuring
less than an Inch across the rays, forage as an epliphyte on the eelgrass
leaves as well as on the bottom, In the sediments and detritus accumulations
dwell polychaetes, myriads of the tiny clam Macoma £nconspicua (Broderlp and
Sowerby), and the detritus feederé. These last named creatures pass sand
through thelir allimentary tract, extract the organic matter, and expel the
residue onto the sediment surface where It collects at low tide In littie
cone-shaped plles, They are so abundant as to |iterally cover the exposed
tide flats with their tiny "volaanoes" of sediments. These wash away with
the advancing tlde, onfy to be renewed on the next low cycle,

Avlan Populations

Because of this large and rich ecosystem very éxtensive populations
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ob birds Inhablt the region In all seasons, Only when the lagoon freezes
are the birds conspicuocusiy absent., Also absent or unavallable in these
clrcumstances are the substantlal fish, shell fish, and marine mammel
resources present In the same ecosystem., This annual period of freezing
would have Influenced aboriginal human occupation of the reglon, and prob=
ably accounts for the distribution of permanent village sltes only on the
Pacitic side of the Penlinsula.

The types of blirds present necessarily reflect the character of the
acosystem. For example, there are few seed eaters and insect eaters that
take their food on the wing., The polar maritime climate with 1ts low solar
energy and prevalence of wind (average dally wind speed=18.,4 mph) creates,
the clrcumstances such that few seeds are produced, and the mumerous in-
sects present In the reglion spend thefr |ives walking rather than fiyling.

The Passerines - Someshow the bank swallow Riparia adlparnia (L.) has

managed to maintain a stable population desplte the paucity of fiying in=
sects, while the tree swallow Tnddoprocne bicolon (Vielllot) and the barn
swal low Hiwundo austica L. have been unsuccessful. | have observed the
bank swallow feeding on the ground on adult kelp flles Fucellia which
woutd have been blown away had they attempted flight. The birds flew
along the beach and alighted to plck up an Insect before flylng on to the
next, |t is probably in this way they have overcome the factor limiting
the other two swallows. They are migrants, arrlving In the lzembek region
at the end of May and departing In late August.

The other passerines that take Insects are more properly regarded as
omnivores, except perhaps for one. This exception ls the song sparrow

Melospiza melodia (Wlison) which In the Aleutian reglon Is restricted to
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the beaches In close assoclation with the kelp fly Fucelfiq., Here it feeds
on the larvae, pupae and adults of the fly and augments Its diet with small
marine ?nvar?ebra?es. Little sultable habitat exists for this bird on the
zembek area and few are to be found. It Is a permanent resldent. The
other passerines, which | conslder omnlvores, are denizens of the ground
vegetation and to a limited extent the alder thickets where the Insects,
hiding from the wind, are to be found. They take such seeds as come thelr
way, and berries in season. The most abundant of these Is the Lapland long-
spur Calcarnius Lappondicus (L.), a migrant that arrives on the lzambek up=-
lands by thousands In early May. They, together with the rock sands!pérs
Calidnis ptilocnemlis (Coues), produce the nuptlial calls that sre the
harbingers of spring on the Alaska Penlinsula, Less consplcucus and more
restricted to specific habitats are such migratory blrds as the water plpit
Anthus spinoletta (L.) yellow warbler Denrodea pefechda (L.), Wilson's
warbler Wilsonia pusifla (Wilson), savannah spérrow Passenculus sandwich-
ensds (Gmelin), golden=crowned sparrow Zoneirndichia atrieapifla (Gmelin),
fox sparrow Passerella {Liaca (Merrem); and two reslident specles - the
grayecrowned rosy finch Lewosticte Lepirocotis (Swalnson) and snow bunting
Plectrophenax ndvalis (L.). The only passerine that approaches closely
the claasiticatlon of primarily a seed eater Is also the smallest, the
common redpoll Acanthis flammea (L.), Gabrislison and Lincoln (1959) re-
ported 25% animal matter and 75% vegetable In summer dlet, with nearly

100% seeds In winter., They are permanent residents of the !zembek area,
and may bs seen In winter gathering seeds from the common umbel Heraelewnm
Lanatum Michx, and the alder Afnus crdispa (Al+,) Pursh sinuata (Rege!)

Hult,, the only plants that assure a supply of seeds in winter,



Four other noteworthy passerines Inhablt the tzembek area. The black-
bitled magple Piea pica (L.) Is uncommon, perhaps as Gabrlelson and Lincoin
(1959) suggest because Its long taill Is a handicap In a "brisk™wind,

Though scarce they are permanent reslidents and appear largely carnlvorous,
The common raven Corvud corax L., North America's largest passerine, Is
consplcuously prasent as a permansnt resident In considerable numbers,
These great biack birds congregate at the town garbage dump in winter,

but forage widely In summer when the tide flats of |zembek Lagoon lay.
exposed during daylight hours. Here, In competitlon with the glaucous~
winged gull Lamus glaucescens Naumann, the ravens seek any hapless In=-
vertebrate. The most frequent victim, because of Its abundance, is the
helmet crabj but any protein, dead or allve, Is taken. Eggs and young

of other birds, carrlon, mlcrotine rodents, and dead and dying slamon in
season all contribute to the food of the raven., Aboriginal human popula=
tions have distingulshed the raven In legend, The dlpper Cinclus mexi-
canus Swalnson, as abundant as It ever becomes, Is a permanent resident
inhabiting the clear mountain streams of the lzembek area, These streams
furnish spawning beds for four specles of Paclfic salmon; pink Oncothynehus
gorbuscha (Walbaum), silver 0, kisuteh (Walbaum), red 0, neaka (Walbaum),
and chum 0, kefa (Walbaum), and Dolly Varden char Salvelinus malma (Waibaum),
which as small flngerlings furnish part of the dipper's diet., The rest
consists of aquatic Insects. The northern shrike lanius excubiior L, ls
a regular fall and winter inhabitant of the lzembek area In saml| numbers,
feeding on small blirds and microtine rodents,

Gal |l inaceous Birds - On the scale of energy flow In the |zembek ecoe-

system the passerines play little role, for thelr numbers and blomass are



overshadowed by other birds that inhablit the lagoon In one or more perlods
of the year., In the economy of an aboriginal human population the passer=
ines would also doubtless contribute little more than ornamentation
(Spauiding 1955) but there are two terrestrial birds in the Aleutlian region
that might Indeed assume Importance in seasons of abundance., These are
the rock ptarmigan Lagopus rutus (Montin) occupying the Aleutlan Islands
and the higher elevations of the Alaska Penlnsula, and the willow ptar-
migan Lagopus fagopus (L.) which Inhablts the lower elevations of the
Alaska Peninsula and Unimak Istand. In the lzembek area the willow ptar=~
migan Is much the more common and In Times of abundance becomes a con=
splcuous feature of the landscape, Both specles are strictly herblvorous
In the lzembek region, except that as chlcks they may take Insects. ‘EUds
and barries of crowberry and |Ingonberry Vacednium vitis-idaea L. minus
(Lodd.) Hult., buds and leaves of willow Salix spp. and Dwart Birch and
basal leaves of Gewm macrophyllum Willd, maemaéhyﬁiw% and Geum calthifol-
Lum Menzies comprise the principal foods of the willow ptarmigan in the
lzembek region. The basal Isaves of these two species of Geum remaln green
and grow slowly in winter, hence are avallable and utllilzed year round by
the willow ptarmigan. Occaslonally they take seeds of Carex spp. Willow
ptarmigan are gregarious birds and form large flocks that offer rewards
to a food gathering soclety, but like the blologist such a soclety would
find greater rewards in lzembek Lagoon.

Waterfowl = The large avian populations of lzembek Lagoon are migratory,
and in general visit the area in spring and again in fall, though with
conslderable varlation to the pattern. Three species of geese congregate In

fall, each having nested In different areas and each bound for dl1fferent



wintering grounds, Populations of three species of dabbling ducks depart
southward In late fall to be replaced by two populations of northern diving
ducks that remain in the area déntil spring, These elight specles of water-
fowl together represent a resource of nearly one mlllioﬁ birds today, while
in aboriginal times it must have been a solid million and a half, The
geese are (1) lesser Canada goose Branfa canadensis parvdpes (Cassin),

(2) black brant Baania bemnicla ordientalis Tougarinov, and (3) emperor
goose Ansen canagdica (Sewastianov)., The dabbling ducks are (18 mallard
Anas pﬂaiuihynchaé La, (2) plintall and (3) green-winged teal Anas caro-
Linesis Gmelin., The diving ducks are (1) oldsquaw Clangufa hyemalis (L.),
and (2) Steller's elder Pofysticta stelfenl (Palias), Several additional
specles of both dabblers and divers frequent the area, but these eight
spacies cémDrise +he bulk of the resources available In lzembek Lagoon,
Outside the lagoon, l.e., In the Bering 5ea &hd north Paciflic Ocean exlists
the huge population of king elders Somaterdia ééeetabitib (L,). These and
'smal ler (though considerable) populations of white-winged scoter Melanilfta
deglandi (Bonaparte) and black scoters Helanitfa nigra (L.) inhabit the
deep water bays and open ocean In winter .but ars uncommon in |zembek
Lagoon,

Except for the winter freeze, summer Is the period of lowest water=
fowl abundance, Indeed of avian abundance for a short time. From the
viewpolnt of an aborliginal human populationithis fortunately colncided
with the period of greatest abundance of fish and the most readily avail=-
able shedlfish. And seemingly almost by design one of the world's great
bird populations, that of the short-talled shearwater Puffinus Lenuirodinis

(Temminch), arrives In Berlng Sea just off the lagoon at this time. These



birds nest in the reglon of Australla during the Aleutlian winter and come
north at the beginning of the Australlan winter,

Few ducks and no geese nest In the (zembek asrea, Mallards, pintalls,
green=-winged teal, gadwall Anas strepera L., greater scaup Aythya manila
(L.), harlequin duck Histriondcus histrionicus (L.), and common elder
Somateria mollissima (L.) nest in low densitles., A small population of
non-migratory whist!ing swans Ofon columbianus (Ord) inhablits the western
end of the Alaska Penlnsula and Unimak Island, Several pairs of these
conspicuocus birds nest In the lakes and marshes adjacent to {zembek La=
goon, Occaslionally they allght on the lagoen to feed on eelgrass but
more commonly they feed In the lakes, springs and streams. In this area
thelr commonest food Is Ranunculus trichophiyflus Chaix., indchophyllus, but
Potamogeton perfjoliatus L, Richarndsonii (Bennett) Hult. and Spargandum
hyperboreum Laest, are alsc utillzed., At times the gesat white birds graze
In the marshy vegetation adjacent to the lakes, but what they are eating
is unknown, In winter, fhé springs and a short reach of stream below them
remain open, and provide Ranunculus trnichophyllus nichophyllus, The most
common nest bullding materlal is Carex Lyngbyael Hornem,

A few non=-breeding waterfowl remain In the lagoon for part or all of
the summer, Year!ling Steller's elders are the most numerous of these,
number Ing several thousand, A few hundred Immature brant and a similar
number of emparcr geese remain.

The flrst migrant waterfow! to put in an appearance In late summer
are pintalls arriving about the middie of August. They arrive in hundreds
at first, but by September the numbers rise to thousands, In years of

abundance some quarter of a million pintalls gather In izembek Lagoon,



These numbers exhibit wide varlabillty from year to year, reflecting
reproductive success in part, but also {llustrating the pintali's pen~
chant for wandering fto other pastures. Thelr food at first Js excluslive=
ly eslgrass seed which they gather from the Intertidal stands at times

of low tide, Later, perhaps becauso of a dimlnution of The eelgrass seed
supply, they take the pelecypod Turntondia minufa and posslibly the gastro~
pods Lacuna ‘afd Mangarnites eplphytic on the esligrass leaves. The pin-
tails, Indeed all dabblers, divide the#t time between the lagoon and the
ponds along Its perimeter, feeding In the lagoon during low tide cycle
and flying to the ponds as the tide floods, To where they are bound In
migration soufh#ard Is not known, nor ekacfiy when they leave In October
for thelrs Is not a consplcuous migration. A small number remain in the
lzembek area durlng the winter. In early April the first returning plin-
talls appear In the lagoon, Though they are In thousands, their numbers
are Wnuch smaller than In fall and they do nof‘ramaln tong. The really
large numbers of pintalls in spring appear in the marshes associated

wlth the rivers flowing Into Ugashlk Bay about 275 miles northeast of
Izembak Lagoon.

The mallards and green-winged teal occupy the lagoon In much smaller
numbers, and tend to concentrate In particular areas. Like the pintalls
both species utlllze eelgrass seeds, and more readily take the tiny
pelecypod Tuntondia minuta., The mallards occasionally gather small fish
in the creoks, and frequently harvest seods of a late maturing species of
Caxex, These grow in marshy areas around the lagoon where they are flood=
ad at about the time the seeds are ripe. Both species remaln In the area

much later In fall than the bulk of the pintalls and some remaln all winder.



These frequent the same springs as do the swans, and If driven out by
extreme cold, join the emperor geese on the beaches of the lsalnds south
of the Peninsula. |

Not long after the flirst plntalis arrive in August the geese begln
to appear, Exactly when this occcurs Is a functlon of wind direction, for
the geese |lterally ride the wind, The flrst gooss to arrive in numbers
Is the black brant, which can be expected any date after August 20th when
a wind blows from the north. They come Into the lagoon low over the bar=
rier islands and splts, apparently having flown at low elevation from the
vicinity of Cape Newenham dlrectly across Bristol Bay., Hot all the brant
arrive at once, but the Initial Influx may be qulite large. AT about the
same time the emperor geese begin to arrive In small numbers, flying down
the Bering Sea coast of the Alaska Peninsula from some polnt where they
had crossad Bristol Bay. Within a week the first of the lesser Canada
geese put in thelr appearance. These are hlgh;fiylng birds, arriving In
small flocks that show no discernable pattern indlcating the route they
had flown.

The entire population of black brant gathers In lzembek Lagoon each
fall, 1in aborliginal times this popuiation numbsred about 300,000
(Solomonsen 1958) but Is now much reduced - little more than 100,000 in
1974, Usually the bulk of the population is in the lagoon by the third
week of September, but 1f temperatures to the north remaln above freezing
Into October there are late arriving brant. They remain in lzembek lLa-
goon untl!l certain weather conditions occur In early November,

The size of the emperor goose population Is known with less accuracy

than the brant, but It may approach 200,000 birds, Though virtually all



of this population goes through lzembek Lagoon in migration, both spring
and fall, there are never more than about 40,000 in the lagoon at any one
time, They winter in the Aleutian Islands and along the southern coast
of the Alaska Peninsqla and adjacent Islands as far east as Kodiak Island,

The pattern of migration is one of arrivals from the 6or+h, SIferally
Into the north end of the lagoon, and departures to the south and west #from
the south end of the lagoon, Ten to Twenfy'fhousand remain in |zembek
Lagoon in winter until it freszes, and then cross the Peninsula to the
Sandman Reefs, Sanak Reefs, and the Pacliflic coast of the Peninsula,

A populatlion of about 100,000 lesser Canada geese gather In |zembek
Lagoon each fall, but there Is consliderable variabllity In their time of
arrival. On average, the entire population has assembied In |zembek La-
goon by the first of October, but In 1974 substantial flocks were still
arriving October 21st. This population remains In lzembek Lagoon until
certain weather conditions occur In early Hoveébar.

The geese are baslically herbivorous, All three utillze eslgrass =
the brant nearly exclusively, the emperor geese only slightly less, and
the Canada geese less 80 to the extent that other foods are avallable, In
utiiizing eelgrass the gesse augment their effectlive diet with the sepl=
phytes present on the leaves and the crustaceans In the assoclated water,
No quantlitative data are avallable as yet to Indicate the energy flow
achlieved In this way, but data ars at hand to establish the presence of
very appreclable welights of energy-rich epiphytes on the leaves the geese
eat (T. McConnaughey, in litt.}. The point here Is that grazing of sel=
grass Is a speclal case with conslderabls complexity.

in seasons when berries are abundant on the heath, especially crow=



berry and lingonberry, the emperor geese and Canada geese graze on the
berries, This fseding behaviour 1s particularly marked In the Canada
geese, They frequently fly three to four miles from the lagoon when the
berrlies are abundant, But the emperor geesa rarely depart more than a few
hundred yards from the lagoon and do not malntain this feeding beghaviour
more than a few days. The Canada geess, however, continue grazing on
berries until none can be found, alternating between eelgrass at low tide
and berrles at high tide., Eventually frost conditions cause the berries
to fall from the plant and then all the geese feed on eelgrass. f berry
production ls poor the geese soon gather the few avallable and then rely
on eelgrass, The brant and.Canada geese galn 25 to 30 percent weight in
al |l year classes by the end of October, but no comparable weight gain
occurs in the emperor geese.

The three geesé may be sald to have distinctive domains within the
lagoon, in part this is an artifact of the di;ferlng feeding behaviour,
but it 1s also a manifestation of preference, As In all such behaviour
patterns thers is overiap; but generatly the brant both feed and rest in
the lagoon, the emperor geese feed in and around the lagoon and rest on
the beaches, while the Canada geese feed in and around the lagoon and rest
on the land, Thls bshaviour Is so obvious as to glve rise to the names
"sea goose, beach goose; and land goose" respectively In the vocabulary
of the present-day descendants of the aboriglnal human Inhabitants of the
Aleutlian reglon,

{n early to mid=November, when suitable pressure patterns develop to
produce northwest winds blowing favorably for hundreds of miles across the

north Pacific Ocean the brant and Canada geese depart on migration, The



brant are bound mostly for the lagoons &% northwestern Mexlco, and the
Canada geese for the states of Washington, Oregon and Callifornia, The
departure of both species Is an obvious event that never fails to strike

a note of awe in human observérs. Most of the Canada geese depart in
daylight in flocks of about 200 birds. While this Is In progress five or
six such flocks may be seen at any moment for several hours, Occaslonally
these geese may start out In what appears a favorable wind and come labore
ing back to the lagoon, svidently having found conditlons unfavorable., It
Is not usual for all the Canada gesese to depart at the same time, When
conditions become favorable for mlgration the entire population of brant
fiy aloft to evevations of two or three thousand feet and circle over the
lagoon and out Into Bering Sea, Sometimes they do not find the conditions
they want and return to the lagoon, but If It proves favorable the mi-
gration begins just atter sundown, Normally the entire population of
brant departs at once, The departure of the géése ends tThe dominion they
have exercised overrthe sound-sphere for many weeks. On the next day the
lagoon is sllent,

When In March the lagoon is free of lce the emperor geese return In
an almost mirror-image reversal of the fall migration, Arrivals from the
Aleutians enter the lagoon at Its south end, while others depart from the
north end. By mid=May only a few thousand remain, all In the north end
of the lagoon,

Four and a hal|f months after leaving the lagoon in November, the brant
return across the North Paclific In a lelsurely migration., The first arrive
In lzembek Lagoon about April i5 and the last, In late May., Most arrive

by way of Cold Bay, flying Just a few feet above the water In small flocks,



They enter Cold Bay at Its south end where It opens Into the North Paclfic,
fly to the north end, there climb several hundred feset and cross the nare
row strip of land to the lagoon., The palred adults leave the lagoon about
the 20th of May, agaln riding falr winds, on the last leg of thelr Journey
to the nesting grounds. The lmmature birds sometimes remaln behind for
several days before they drift northward,

The Canada geese do not return to lzembek Lagoon in spring.

In late August the flirst of the Steller's elders arrive from their
nesting grounds in Slberla, These are adult birds that have separated
from thelr young and come on ahead. There ls some need for haste, for
aimoéﬁ Immedlately after arrival they proceed Into the post-nuptlal molt
and bééame flightless for a period of about three weeks. This population
oxhlbits great varlabliliity in the time of arrival, molting, and where they
choose to gather In the lagoon, Some of the birds apparently molt at
other points along the filght and reach !zembeé Lagoon much later than the
first, By late October approximstely 100,000 have arrived In the lagoon
where they remaln unt!ll It freezes. Thfs does not represent the total
population for there are other wintering areas, but banding returns
Indlcate the existence of discrete populations using the same wintering
area sach year.

These are the smallest of the elders, and though excellent divers
they prefer to feed In relatively shallow water, Thelr hablts are dlffer-
ent from the large eiders that Inhablt the deep bays and open sea ahe?a
they dive to the bottom in depths of one hundred feet and more, The
Stellier's elders feed In the eelgrass beds and dralnage channels of Tho

lagoon, utllizing a broad spectrum of the invertebrate populations, The



frequency with which these speclies are taken appears to reflect their
relatlive abundance. Thus amphlpods, the pelecypod Macoma {nconspicua and
Tuntondia minuta, the gastropod Margarnitfes, and the helmet crab are common
items In the dlet of the little eider.

The color contrast between the two sexes of Steller's eiders In breedw
Ing pjumage Is sharp. The daake is largely white, while the hen Is a dark
brown, These birds gather in large flocks which in fllight emphasize the
contrast. The flashing white wings of the drake mingled with the dark
brown of the hen glives the fiylng flock a "scotch plaid" look. Perhaps
~this Is the origln of the name "scotchles", by which the present-day
descendents of the aboriginal humans know them, Thelr ancestors must have
hunted "scotchles" with the bola for the large dense flocks appear vulner=
able to thls weapon. Nelson (1883) reported Its effective use by natlve
of the Sliberian coast when hunting these ducks,

No amcunt of rough weather ssems fo bofhe; the tough 1ittle Steller's
ai@er. Only solid lce which denles them access to the water In which they
find thelir food can drive them out. When this happens they simply cross
the Peninsula Into dsep waterzareas that do not freeze,

Many of the blrd populations In the lzembek reglon exercise dominlon
over the sound sphere for a fime, and | Ilke to think of the phenology of
the seasons in terms of the dominant calling of birds. [ have already
mentioned the sounds of spring, and of geese in fall. In the izembek
reglon the listener for bird calls must tolerate competition from the wind,
but when It falls silent In winter the llstener at Cold Bay Is treated to -
the soft whistilng of hundreds of black scoters wintering there, But a

more Inslstent call 1s heard too, and this Is the sound that dominates



lzembek Lagoon soon after the departure of the geese. 1T Is the call of
the old squaw duck, or long=tailed duck as it Is labelled in Europe In
recognition of the two greatly elongated central tail feathers of the
drake., The sclentiflic name Clangula means "noisy" and the old squaw Is

by all odds the noislest of ducks., i1 has several calls, but one commonly
heard Is ow owly owly which has given rlise to the name "owly owly" by
which it Is known fo modern Aleuts. It Is an exiremely abundant duck, and
a large population Inhablits lzembak Lagoon untli ice forces an exodus.
This populatlion appears to be the major winter prey of the bald sagée
Haliaeetus Leucocephalus (L.) In the area,

Nothlng is known about thelr food In lzembek Lagoon, except that they
dfve for it in the same places as do the Steller's eiders, They share
with the elders the hablt of diving simultaneously., The sudden disappear-
ance of an entire ftlock as If pulled on a single string is surprising,
aspeclally to the unlnitiated, but no less +haé its sudden resappearance
I1ke so many jack's~in-a=box,

Shoreblirds = The lzembek area Is host to nineteen specles of shore-
birds In varyling degrees of abundance., The numbers are so great and the
birds so widely spread that it is not reasonable to suggest a numerical
estimate In late summer and fall except In hundreds and thousands, In
+hat season the exposed tide flats are_covered at low water by these l1ttlse
birds over the entire lagoon. When they fly their density Is so great
that the flocks resemble smoke clouds, an {lluslon enhanced by thelr ten-
dency to maneuver synchronously,

Two species, the rock sandpiper and the least sandpliper Calidris

minutilla (Viellot) nest in the region, both in great sbundance. Because



lzembek Lagoon soon after the departure of the geese., |1 is the call of
the old squaw duck, or long=talled duck as it Is labelled In Europe in
recognition of the two greatly elongated central tail feathers of the
drake. The sclentific name Clangula means "noisy" and the old squaw is

by all odds the noislest of ducks, It has several calls, but one commonly
heard Is ow owly owly which has glven rise to the name "owly owly™ by
which It Is known to modern Aleuts. It is an extremely abundant duck, and
a large population Inhablits lzembek Lagoon untli ice forces an exodus.
This population appears to be the major winter prey of the bald sagée
Haliaeetus Leucocepnalus (L.) In the area,

Nothlng is known about their food In lzembek Lagoon, except that they
dfve for 1t In the same places as do the Steller's eiders, They share
with the elders the hablt of dliving simultaneously. The sudden disappear-
ance of an entire flock as 1f pulled on a single string is surprising,
aspeclally to the unlnitiated, but no less +ha& Its sudden reappearance
I1ke so many jack's=in-a=box,

Shorebirds - The lzembek area Is host to nlneteen species of shore-
birds In varying degrees of abundance. The numbers are so great and the
birds so widely spread that It Is not reasonable o suggest a numerical
estimate In late summer and fall except in hundreds and thousands. In
that season the exposed tide flats are covered at low water by these |lttie
blrds over the entire lagoon. When they fly thelr density Is so great
that the flocks resemble smoke clouds, an illuslon enhanced by their ten-
dency to maneuver synchronously,

Two species, the rock sandpiper and the least sandplper Calidiis

minulilla (Viellot) nest In the reglon, both in great abundance, Because



of 1ts abundance and dispositlon to frequent calling, the rock sandpiper

Is the most consplicuocus blrd of the upland in nesting season., When the
young of both specles can fly, they move fto the tldal flats of the lagoon
where they augment the seelling numbers of ruddy turnstones Arenanda
intenpres (L), red phalaropes Phalaropus fullcandius (L,), and northern
phataropes Lobipes Lobatus (L.). These five are the most abundant of the
nineteen spacies of shorebirds. Others that occur in conslderable num-.
bers are the semipalmated plover Charadrius semipalwatus Bonaparte, Amer-
ican golden plover Pluvialdis domdinica (Muller), and the sanderling Calidris
alba (Pallas). The followlng are uncommon or rare: common spipe Capella
gaﬂﬂinago (L.), whimbre! HNumenius phaeopus (L,), wandering tattler Heteros-
ceZuAiincanuA (GmelIn), greater yellowlegs Tainga melanoleuca (Gmelin),
lesser yellowlegs Tringa fLavipes (Gmellin), sharp-tailed sandpiper Caldidris
acuminata (Horsfield), dunlin Calidris alpina (L.), shortebilled dowitcher
Limnodromus griseus (Gmelln), long=billed dowl‘;cher Limnodromus scolopaceus
(Say), and bar-talled godwit Limosa Lapponica (L.).

The invartebrate populations furnish food for the shorebirds, and the
dally turnover must be Immense. Nothling escapes the busy problng and search=
ing of these blrds In thelr hundreds of thousands., The phalaropes appear
to be feedlng largely on amphipods, while the sandplpers and turnstones
probe the sediments and accumulations of detritus and take the clam Macoma
inconspdicua and the detritus feeders as well as the amphipods. Even the
relatively large and aggressive helmet crab falls prey to little bands of
the sandplpers,

Gulls and Terns - Two species of gulls and twe of terns Inhablt the

reglon. One of these, the glaucous~winged qull, Is a common permanent



resident nesting In small numbers. This large guil!l forages In the lagoon
when It Is not frozen, especially In summer when low tides occur in day=-
tight. 11 takes any invertebrate or small fish that exposes itself and
consistently preys on the helmet crab in lzembek Lagoon., It searches the
waters and shores of the lagoon and eats dead fish, birds and marine mam-
mals, When saimon are spawning, these gulls follow en masse to the streams
where they feed on dead and dying flish, Here they Joln the ravens, bald
eagles, and brown bears Uraus arctfos L, engaged in the same activity, They
forage at all seasons In the town garbage dump, but most actively when the
lagoon 1s frozen,

The second gull, the black~legged klttiwake Rissa tridactyfa (L.)
is graceful and dalinty, littlie more than half the slze of the glaucous~
winged gull. A few are present in winter, but they are qulte common In
summer, None nest in the lmmedlate vicinity, but a large nesting colony
occuplies the cliffs of offshore Amak Island 12 mlles distant., The food
of the kittiwake in lzembek Lagoon apparently conslsts of small fish
which they take by flying and diving, Juveniles of two spscles of fishes,
Hexaghrammos octograrwus Pallas and Pholis Laeta (Cope), expose themselves
abundanfly in the eelgrass beds at low tide where they are taken by the

ki?flwgke and the two specles pf terns in the lagoon (T. McConnaughey In

).

The Afcflc tern Steana pa&ad&&aea Pontoppidan and the Aleutlan tern
' Steaua aﬂeux&ca Balrd are both relatively common, though not to the ex=
tent of aither of the gulls., Over Its rangs the Aleutlan tern is not
widely dls?rlbufad and nowhere abundant, 1 appears |lkely that the num=

bers nesting In the lzembek area are as large as any In Ifts range. Like



the kittiweke the terns take thelr food consisting os small fish by flye-
ing and diving.

Divers - Four specles of loons, two of grebes, and three of cormor-
ants occupy the lzembek reglon in small numbers, The common loon Gavda
immen (Brunnlch) and red-throated loon Gavda steflata (Pontopplidan) are
permanent residents, the yellow=billed loon Gavia adamsii (Gray) and
Argtic loon Gavia aretica (L.) appear only in winter., The red-necked
grebe Podiceps grisegena (Boddaert) is a permanent resldent, but the horne
ed grebe Podiceps awrifus (L.) Is only a rare winter resident. The double-
crested cormorant Pnalagrocoraz awrnitus (Lesson) s an uncommon summer
resident. The pelaglc cormorant Phalacrocorax pebaglcus Pallas, a per-
manent resident, s the commonest of the cormorants in the lzembek area,
The redefaced cormorant Phalacrecornax wrile (Gmellin), also a permanent
resident, Is uncommon,

These nine divers are all excellent fisheéﬁen and most commonly
utilize fish but do not overlook such invertebrates as sh#imps and crabs.

Raptors « Two specles of hawks occur in the lzembek area, the rough=-
legged hawk Buteo fagopus (Pontoppidan) and the marsh hawk Circus cyaneus
(L.). They are uncommon and feed on ground squirrels Cifelfus panryidl
(Richardson) and mlerotine rodents, Three specles of falcons inhablit the
area, some Individuals as migrants and others as permanent residents.,

The gyrfalcon Falco rusticolis L. 1s often quite abundant In fall but less
so In other seasons, |t takes ptarmigan, glaucous-winged gulls, ducks,
rodents, and ftries cccasionally to take a goose, but | have never seen
this done successfully. The peragrine falcon Faleco peregrinus Tunstall

ls also often abundant. MosT are of the dark race F. p, peafel Rldgway,
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a resldent of the Aleutian reglion, This specles takes the passerines and
shorebirds most commonly but ducks as well. Like the gyrfalcon It trles
to take & goose now-and-then, but | have never observed this effort to be
successful, The third falcon, the meriin Faleo columbarius L., is rare in
the lzembek area,

Two specles of eagles, the golden eagle Aquila chrtysaetos (L.) and
the bald eagle, inhabit the reglon, The golden eagle is rare, but the
bald eagle Is common in one or another part of the area throughout the
year,. In spring and early summer the adults nest on the coast where they
and the non=breeders search the beaches for carcasses cast up at winter's
end, engage In fishing in the kelp patches and hunting pelagic birds, In
these enterprises they develop Individual skills and perhaps preferences.
The fish most avallable In the kelp patches 1s the fringed greenlting
Hexaghammos superciliosus Pallas, which often |ies exposed on a kelp frond
Just under the surface where It Is within reacg of the sharp~eyed eagle.
The most abundant pelagic blrds and therefore most vulnerable to sagles
are the short=-tailed shearwater common murre Uadla aalge (Pontoppldan),
thick=billed murre Undia Lomvia “(L.), and the tufted puffin Lunda ciwthata
(Pallas),

In mid=gummer the salmon arrive In large numbers to spawn In the
straams and the eagles transfer their atténtion to this plentiful food
supply. Several of the big birds can then be observad on any of the sal=-
mon streams, They remain concentrated on fsis resource unti! spawning s
concluded and the last of the carcasses are washed from the streams., This
occurs about the end of September and then the birds commence hunting

waterfowl In |zembek Lagoon, In present times they find waterfowl crippled
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and lost by human hunters, but aboriglinal men are unllikely to have created
a similar windfall, In additlion to the lost and crippied birds, which If
they wash ashore must be shared with vigifant mammals (particularly red
toxes Vilpes fulva [Desmarest]), the eagles actively hunt wa?erfoﬁ!. In
the perlod between thelr departure from the salmon streams and the arrlval
of the old squaw ducks the bird most utilized by the sagies Is the emperor
goose, | have watched bald eagles attempt to take both Canada geese and
brant ln lzembek Lagoon, but without success. The amperor goose, however,
Is quite another matter. This goose of the three combines relative unwar=
Iness, sfow response, low mansuverabllity, and relatively slow flying speed
to make It vuinerable to any hungry eagle, |t appears that once an sagle
fixes Its Intent upon an individual emperor goose, that goose has |ittle
opportunity to escape.

When the old squaw ducks arrive some of the pressure shifts to them,
Just by virtue of thelr greater numbers. Thes; ducks dive at the approach
of an eagle, 1f they see It, only to be met as they return to the surface
by the clircling eagle, The eagle's secret of success appears to be the
selectlion of one bird which is harried untl! caught. When lzembek Lagoon
freezes the eagles move to the deep bays on the Penlnsuld's south side
where they continue preying on the diving ducks. One of these, the
Steller's elder, flles rather than dives at the approach of an eagle, and
~ handlly escapes the blg bird. Those that do dive in the big bays In deep
water have a better chance of escaping than they do In the shallow waters
of lzembek Lagoon where the sagle can see them swlmming under water,

A few shortweared owls Asio {fammens (Ponteppldan) Inhablit the Izembek

area, most commonly on the islands and along the shore of the lagoon 1=
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self, The Islands and salt marshes of the lagoon support large popula=
tions of the tundra vole Micnolus oeconomus (Pallas) which are the main
food source for the diurnal, permanently resident owl.

In certain winters, a few snowy owls Nyctea scandiaca (L.) appear In
the |zembek area. They are also diurnal In hablt and may be seen cours=
ing over the open heath, presumably in search of voles,

Conclusgion

This account of the birds of the lzembek region reflects the differ-
Ing levels of knowledge avallable at this point., There has been no study
dedicated to understanding how each population fits within the sysfém.
Some of the blrds have been studled Intensively, while others are known
only from Incidental observations. The lagoon Itself, howsver, has been
studied widely and those birds directly associated with It are best known,
but even here In differing levels. The studles of these populations hage
demonstrated the central Importance of the lag;an In the avian ecclogy of
the region, Since most of these blrds are migratory and travel to many
corners of North Amerlica and Asia, the Importance of the lagoon extends

tar over the horlzon to the several destinations of the birds.
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