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THE AVIAN ECOLOGY OF IZEMBEK LAGOON 

Abstract 

fzembek Lagoon, with the-world's largest stand of eelgrass, supports 

a large mixed avian population. The lagoon Is described In a biological 

sense. The blrds are descrlbed In terms of feeding habits. Few exist 

wlthout recourse to the lagoon. Some are carntvouous, feeding In the 

invertebrate canmunlty and the small fishes of the eelgrass bads. The 

waterfowl are divided between herbivores and carnlvores, all directly or 

indirectly dependent on the eelgrass. Extremely abundant populations of 

shorebirds depend on the large Invertebrate populations of the lagoon. 

The gut ls (but for one omntvorous species), terns, and divers all feed on 

smal I flshes. The raptors, all open-country types. are discussed. Typ­

ical of northern area$, the number of species rs not large, but several 

of the populations are large. The Importance of the lagoon Js emphasized. 
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THE AVIAN E'.COLOGY0 0F tZEMBEK LAGOON 

I ntroductlon 

Near the southwestern tlp of the Alaska Peninsula I tes the shat low 

embayment of Bering Sea known as lzembak Lagoon, a body of water which 

exhibits a unfque ecosystem for the Aleutian region. This system, dom• 

lnated by the world's largest stand of eelgrass Zo~te/ta mcvu.na. L. CMcRoy 

1966), produces annuatly 166,000 metric tons of particulate carbon, 71 400 

metric tons of nitrogen, 1660 metric tons of phosphorus, 3.45 metrfc tons 

of copper, and 386 metric tons of si I lea (8arsdat.e e.:t al.. 19741. Very 

llttle of this production fs recycled within the lagoon, leaving a sub­

stantial balance that is exported to Bering Sea where It presumably enters 

the food web (Barsdate et a..t. 1974). 

The lagoon Is about 41 km long and from 3 to 12 km wide. Its surtace 

area, about 218 km2, Is about 78% tide flats and 22% tide channels, wlth 

eelgrass beds coverfng roughly 68% of the tide flats or about 116 km2 

(McRoy 1966). The mean tidal range Is 0.98 m, and the tlde characteristics 

are those of a vanlshing tide (Sverdrup e:t. at. 1942). In spring and sum­

mer the low tides occur in daylight; In late fall and winter they occur at 

nfght. A complex system of channels drains the lagoon waters seaward on 

an ebbing tide through three openings In the barrier to Bering Sea. This 

barrier consists of the glacial 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 f t ve p I ants: El?l'11U6 a1t.e.na/l..ltu L. moli,.lt, ( Tri n. ) Hu t t. , Hone.ken.ya. pep-, 

l.0-ld.e.1, CL .. ) Ehrh. ma.jolt <Hook.) Hult., Me/1..te.n.6.ia rrwt.U.i.ma (L.) S. F. Gray 

~, Se.nee.lo P4e.u.do-A.Jtn,i,ca Less. and La..th;puu ~ L. pu.bucen.& 

(Hartm.) c. Regel. 

The landward side of the lagoon presents a low, rolling profile with 

variable shoreline characterlstfcs. At those points tn the lagoon where the 

ancient shore! Ina coincides with the present one the shore ts rocky and back• 

ed by low headlands. Along such shores solld sandy beaches occur In the 

straight stretches, but at every lndentatlon these give way to Instable or­

ganic deposits. Where the present and ancient shoreline are distinct, they 

are separated by a saft marsh. These overlie deposlts of spongy peat derived 

from eelgrass, and the outer margin forms an Instable shore. Sloughs lead 

back Into these areas, sometimes to drain springs or sluggish steeams, and 

alt possess deposits of stfnklng organic ooze. fn some of these the organic 

ooze has accumulated to nearly a rooter In depth, forming treacherous mud­

banks which even pJntatl ducks Ana..6 a.cu.ta. L. find insecure. Unwary humans 

who attempt to cross such mudbanks find themselves mired In a single step. 

The vegetative cover at the shores edge varies much as do the shores 

thomsefves, but is dominated by an assoclatfon of euryhallne grasses: 

Elb'}W aJU!.naJt.,(.LU mo.f..U6, Poet emlne.tU Pres I • , and Ca.l.amlg,to4W c.a.no.denl>iA 

(Mfchx.) Beauv. Lang6dO~fi6.ll (llnk) Hult. Inland from the beaches a 

heath co!Mluntty dominates except along the streams and Jn the salt meadows. 

Grasses dominate the stream courses, and a community of crowberry Empe,t,,.um 

n.lgJt.U.m L. ni.g!Wm, Labrador tea Le.dum palu.-6.tlte. L. de.cumbeM (Alt.> Hult.t 

and dwarf birch Be.tu.la na.na. L. e~ (Sukatsch.) Hult. dominates the salt 

meadows. But It Is the lagoon and the eelgrass that absorvs the blotogfst's 
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interest, for It fs here that the food for a truly remarkable assemblage 

of birds ls produced. 

Eelgrass is a marine angiosperm, one of the group of plants known 

as nsea grasses." It produces long, ribbon-like Jeaves that float up~ 

right fn th& water, Jncltne In the direction of any current, and lie on 

the bottom when the ebbing ttde leaves them unsupported. In tzembek la~ 

goon the eelgrass occupies two zones, Intertidal and subtidal. Those ln 

the Intertidal zone experience elevated temperatures during low tides in 

sprfng and summer, and produce seeds. Those in the subtidal zone are sub• 

Jected to colder temperatures and heve long perfods of vegetative growth 

but produce no seeds. The temperature rtse In the Intertidal zone, which 

may send the thermometer to a reading of 20° c., results from entrapment 

of water in the dense eelgrass to form shalJow tide pools. The dark• 

colored basaltic sediments absorb solar radiation and warm these tide pools. 

At the end of the growing season in August a crop of eelgrass estl• 

meted to represent a production of 4.6 x 105 metric tons occuptes lzembek 

Lagoon (Barsdate tLt al. 1974). fn these circumstances the exposed tide 

flats present to the view an expense of bright green extending to the 

tavel of mean high water all around the lagoon. Wtth the advance of fail 

this fades perceptibly for many loaves are torn loose by feeding birds and 

rough water caused by storms. and more are sloughed by the plants. Alf 

these drift about the lagoon and eventually wash out to Bering Sea. Soon, 

winter temperatures freeze the lagoon, incorporating the leaves of Jnter­

tfdal eelgrass plants Into the Ice. When the b moves, these leaves are 

torn loose, leaving roots and rhizomes In the substrate. Thus In spring 

the expanse of green has disappeared from the tide flats. fn late Aprll, 



a montheafter the vernal equinox., tow tides again occur In daylight. 

lncreaslng solar radtation warms the shat low tide poo$s, and the cycle of 

prtmary production begins again. 

The tfde pools formed by the eelgrass stands furnish suitable habttat 

for an extensive conmunlty of Invertebrates and some flshes, and serve as 

a trap to retain organic matter. Subtldal stands offer the substrate to 

which colonles of diatoms are attached In certain seasons. Such colonies 

change the bright green color to a rust red. fn both tidal and subtidal 

stands the small gastropods La.c.una. and MMgMliu, the tiny pelecypod TUJL­

:ton,ia mi.nu.ta. Fabrfclus, and rows of the skeleton shrimp Cap,'tella. occupy the 

leaves. Numerous tree swimming crustaceans such as shrimps and amphi9<>ds 

occupy the water fn the tide pools, and some burrow tn the sediments. The 

helmet crab Teime.64tl.4 ehe.bt.a.gonu..6 CTileslus) occurs abundantly in the lagoon, 

both wJthln the eelgrass beds and on sand bars associated wtth drafflage· 

channels. Young specimens of the brooding starffsh Lepta.hteJL,i,a.4 1 measuring 

less than an Inch across the rays, forage as an epiphyte on the eelgrass 

leaves as well as on the bottom. Jn the sediments and detritus accumulations 

dwel I polychaetes, myrlads of the tiny clam Macama. .incort4p,i.eu.a. (Broder Ip and 

Sowerby), and the detritus feeders. These last named creatures pass sand 

through their alimentary tract, extract the organic matter, and expel the 

residue onto the sediment surface where ft collects at low tide In little 

cone-shaped piles. They are so abundant as to f lteral ly cover the exposed 

tide flats with their tiny ''vofeanoos" of sediments. These wash away with 

the advancing tide, only to be renewed on the next low cycle. 

Avian Poeutatlons 

Because of this large and rich ecosystem very ixtenslve populations 
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ol birds fnhablt the region In all seasons. Only when the lagoon freezes 

are the birds conspicuously absent. Also absent or unavailable In these 

circumstances are the substantial fish, shell ftsh, and marine mammal 

resources present In the same ecosystem. This annual period of freezing 

would have Influences aborlgfnal human occupation of the region, and prob~ 

ably accounts for the distribution of permanent vlf lage sites only on the 

Pacific side of the Peninsula. 

·The types of birds present necessarily reflect the character of the 

ecosystem. For example, there are few seed eaters and fnsect eaters that 

take their food on the wing. The polar maritime climate with Its low solar 

energy and prevalence of wind (average dally wind speed•l8.4 mph) creates. 

the cJrcumstances such that few seeds are produced, and the mumarous In­

sects present In the reglon spend their lives walking rather than flying. 

The Passerlnes • Somehow the bank swallow Rl.pa,t.la. Jti..1)(1,l'UA. CL.) has 

managed to malntaln a stable poputatlon despite the paucity of flying in­

sects, wht le the tree swallow Jlf.i.dop,r.oc.n.e b.ieotoJt (Viel I lot) and the barn 

swat low HiJw.ndo .lf.U.6.tlc.a. L. have been unsuccessful. t have observed the 

bank swallow feeding on the ground on adult kelp fifes Fu.c.tU.-la. which 

would have been blown away had they attempted flight. The birds flew 

along the beach and af Jghted to pick up an insect before flying on to the 

next. It is probably In this way they have overcome the factor I lmftlng 

the other two swallows. They are migrants. arriving In the lzembek region 

at the end of May and departing Jn late August. 

The other passerfnes that take Insects are more properly regarded as 

omnivores, except perhaps for one. This exception Is the song sparrow 

Me.to~plza melocll.a. (Wflson) which In the Aleutian region Is restricted to 



the beaches In close assoclatton wfth the kelp fly Fuc.e..Ui.a,. Here ft feeds 

on the larvae, pupae and adults of the fly and augments its diet with small 

mar1ne lnv&rtebrates. Little suitable habitat exists for this bird on the 

lzembek area and few are to be found. ft Is a permanent resident. The 

other passerlnes, which I consider omnivores, are denizens of the ground 

vegetation and to a limited e)(tent the alder thfckets where the insects, 

hiding from the wind, are to be found. They take such seeds as come their 

way, and berries in season. The most abundant of these Is the Lapland long• 

spur Ca.tc.a/t.ltu lll.ppon,i.c,uJ, ( L. ) , a mt grent that arf"i ves on the I zanbek up-

t ands by thousands In earty May. They, together with the rock sandpipers 

Ca.Li..dlt)..& p.tlt.oc.ne.rnl.6 CCoues), produce tho nuptial cat ls that ere the 

herb f ngers of spr Ing on the A la ska Pen lnsu la.. Less consp lcuous and more 

restrtcted to specific habitats are such migratory blrds as the water pipit 

Anthtt-0 hp.inote.:tta. (L.> yellow warbler Vewt.o.laa pete.c¼ (L.), Wilson's 

warbler Wilioni.a pu.6Ula (WIison), savannah sparrow Pa..tioe.lr.C.Ulu..6 ~andw.lc.h• 

e.n.&..l.6 ( Gme I In) • go I den-crowned sparrow ZonotJt.i.c,Ji,i.a. a:tfuc.aplUa ( Gme I in)• 

fox sparrow Pa..64elt.e.l.ht ~ (Merrem); and two resident species - the 

g-ay,ecrowned rosy finch LeuoA,t.i.c.,t£ ztphlr.ocotiA (Swalnson) and snow bunting 

PLec:tJr.ophen«x n.lva.Lui CL.). The only passerino that approaches closely 

the classification of primarily a seed eater Is also the smallest, the 

common redpoll Aca.n:th,[A o.fmffltea. (L.,>. Gabrfolson and Llncoln (1959) re­

ported 25% animal matter and 75% vegetable In summer diet, with nearly 

100% seeds tn winter. They are permanent residents of the tzembek area, 

and may be seen In winter gathering seeds from the comrron umbel HeJtacl.e.u.m 

l.ana..tu.m Mlchx. and the alder Alnu..o CJt..i..6pa CAtt.) Pursh -6.inu.a.ta (Regel) 

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



Four other noteworthy passerrnes Inhabit the tzembek area. The btack­

bltled magpie P..icA. p..lc.a (L.) ls uncommon, perhaps as Gabrielson and Llncorn 

(1959) suggest because Its long tall Is a handicap tn a "brtsk"wlnd. 

Though scarce they are permanent residents and appear largely carnivorous. 

The common raven CoJtvtu c.01t.a.x L., North America's largest passerlne, ls 

conspicuously present as a permanent r-esident In consfderabte numbers. 

These great black birds congregate at the town garbage dump fn winter. 

but forage widely ln summer when the tide flats of fzembek lagoon lay 

exposed during dayl fght hours. Here, In competition with the glaucous­

winged gull L:vw..6 gtauc.Uc.e.n.6 Naumann, the r-avens seek any hapless In­

vertebrate. The most frequent victim, because of lts abundance, Is the 

helmet crabJ but any protein. dead or al Ive, Is taken. Eggs and young 

of other birds, carrion, microtlne rodents, and dead and dying slamon in 

season al I contribute to the food of the raven. Aboriginal human popula• 

tlons have distinguished the raven In legend. The dipper C~ me,u, ... 

cal1.tL6 Swalnson, as abundant as It ever becomes, Is a permanent resident 

Inhabiting the clear mountain streams of the tzembek area. These streams 

furnish spawning beds for four species of Paclflc salmon; plnk Onco1thynchu..6 

go1tbu.6c.h.a C Wa I baum), sf Iver O. k.l6utc.h ( Wa I baum), red O. neJLka. ( Wa I baum), 

and chum O. ke.:ta. (Wafbaum), and Doily Varden char Salvel-inu.6 im..lma. (Walbaum), 

which as small flngerlfngs furnish part of the dlpper•s dlet. The rest 

consists of aquatic insects. Tha nor-thern shrike~ excubi..toft L, Is 

a regular fall and wlnter fnhabitant of the lzembek area in s•ll numbers, 

feeding on small birds and mlcrotJne rodents. 

Gallfnaceous Birds• On the scale of energy flow ln the tzembak eco­

system the passer1nes play lfttte role, for their numbers and biomass are 



overshadowed by other birds that Inhabit the lagoon In one or more periods 

of the year. tn the economy of an aboriginal human populatfon the passer­

Ines would also doubtless contribute little more than ornamentation 

(Spaulding 1955) but there are two terrestrJaf birds in the Aleutian regfon 

that mr ght Indeed assume Importance In seasons of abundance. These are 

the rock ptarmigan La.gopu.4 mutt.L6 (Montfn) occupying the Aleutian Islands 

and the higher elevations of the Alaska Peninsula., and the willow ptar­

mfgan La.gop,L,6 ta.goµt~ (L.) which Inhabits the lower elevations of the 

Alaska Peninsula and Untmak lstand. ln the lzembek area the willow ptar­

migan Is much the more common and In times of abundance becomes a con­

spicuous feature of the fandscape. Both species are strictly herbivorous 

tn the lzembek regton, except that as chicks they may take Insects.· Buds 

and berries of erowberry and lingonberry Vac.e.ln.lum vi..U.6-..i.dae.a. L. mlnu6 

< Lodd. ) Hu ft.• buds and leaves of w I 11 ow Sa..U.x spp. and Owarf BI rch and 

base I I eaves of Ge.um ma.e1tophy.t.l.tun W i l Id• ma.e1tophyli.um and Ge.um CA.Uklnol• 

.lu.m Menzies comprlse the prtncJpal foods of tho willow ptarmigan 1n the 

lzembek region. The basal leaves of these two species of Geum remain green 

and grow slowly in winter, hence are available and utlltzed year round by 

the wlf low ptarmigan. OccasJonally they take seeds of CM~X spp. Willow 

ptarm t gan are gregar lous b t rds and form I arge f I ocks that offer rewards 

to a food gathering society, but ttke the biologist such a society would 

find greater rewards in lzembek Lagoon. 

Waterfowl• The Jarge avian populations of lzembek Lagoon are migratory, 

and In general vtslt the area In spring and again ln fall, though with 

considerable varlat1on to the pattern. Three species of geese congregate Jn 

fal I, each hevfng nested in different areas and each bound for different 
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wintering grounds. Populations of three species of dabbl Ing ducks depart 

southward In late fat I to be replaced by two populations of northern diving 

ducks that remain in the area inti f spring., These eight species of water­

fowl together represent a resource of nearly ono million birds today, while 

In aborlgtnal times It must have been a sol Id ml I I Ion and a half. The 

geese are (I) lesser Canada goose BJta.n.ta. c.ana.derib)A pa1tv..lpeA (Cassin), 

(2) black brant BJr.a.nta bwucl.a. oJU.enta.Ll.6 Tougarinov, and (3) emperor 

goose An..6e/t c.a.na.g.i.c.a. (Sewastfanov). The dabbling ducks are CIG mallard 

Ana..s platwt.hync.ho-6 L., ( 2) p I nta l I and ( 3) greon-w t nged -tea I AnM ea..lt.o• 

t.i.nui..6 Gmel In. The diving ducks are (I) oldsquaw C.la.n9ula hyema.w CL.,), 

and ( 2) Ste 11 er' s a Ider PolyJi~ .6teli.eJt.,l ( Pe 11 as). Severa I add J ti ona I 

species of both dabblers and divers frequent the area, but these eight 

species comprise the bulk of the resources available !n lzembek Lagoon. 

Outside the lagoon, I.e., In the Bering Sea itrhd north Pacific Ocean exists 

the huge population of king elders Soma.teJt-la. 4pecta.bU-i..6 CL.>. These and 

smaller (though considerable) populations of white-winged scoter Mel.aru.t.ta. 

de.glandi (Bonaparte) and black scoters M~ n.igJta. CL.) inhabit the 

deep water bays and open ocean in winter.but are uncommon In lzembek 

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 

viewpo Int of an abor ig 1 nal human popu lat! on·;-th ts fortunately co lnc J ded 

with the period of greatest abundance of fish and the most readily avail­

able sheelflsh. And seemlngly almost by design one of the world's great 

bird populatlons, that of the short-tailed shearwater Pu6o~nu..6 tenu.,l4o~;t/t,i.6 

CTemminch>, arrlves In Bering Sea Just off the lagoon at this ttme. These 



birds nest tn the region of Austral la during the Aleutian winter and come 

north at the beginning of the Austral Ian winter, 

Few ducks and no geese nest In the fzembek area. Mallards, plntalls, 

green•wlnged teal, gadwaJI Ana..6 ~..t't.epetr.a L., greater scaup Aythya maJt-i.la 

( L.) , hart equ 1 n duck Hi.J,.VU.on.i..c..t.lA h-U-tlucm.J..ciu C L. ) , and common e Ider 

Soma.tvu'.a. mol..t.U<A,i.ma (L.> nest tn Jow densltfes. A smeil I pof)ulation of 

non-migratory whistling-swans Olo~ eolumb.la.ruu. (Ord) fnhablts the western 

end of the Alaska Peninsula and Unlmak Island. Several pairs of these 

conspfcuous birds nest In the lakes and marshes adjacent to tzembek la• 

goon. Occasionally they alight on the lagoon to feed on eelgrass but 

more commonly they feed In the lakes, springs and streams. tn this area 

their commonest food ts RruuLne.uluo .tJt..i.c.hophy£.lu.4 Chaix. i:lti.c.hophyUu..b, but 

Potamoge:ton peJL6o~ L. lti.c.ha1td1,on,U (Bennett) Hutt, and Spa!lga.n.wm 

hypeJLbo~e.u.m Laest. are also utfllzed. At times the geeat white birds graze 

In the marshy vegetation adjacent to the lakes, but what they are eating 

is unknown. In winter, the springs and a short reach of stream below them 

remain open, and provide Ra.nwic.u.l.u.6 W.C.hophyUu..ti tJt,lc.hophyUU6. The most 

comnon nest building material ts CMex lyngbyau Hornem, 

A few non-breeding waterfowl remaln In the lagoon for part or all of 

the summer. Year I lng Stet tar's elders are the most numerous of these, 

numbering several thousand,. A few hundred Immature brant and a sJml lar 

number of emperor geese remain. 

The first migrant waterfowl to put fn an appearance In late summer 

are plntalls arriving about the middle of August. They arrive fn hundreds 

at first, but by September the numbers rtse to thousands. In years of 

abundance some quarter of a mlltton pintails gather 1n tzembek Lagoon. 



ihese numbers exhibit wide variability from year to year, reflecting 

reproductive success Jn part, but also fllustratfng the ptntail's pen­

chant for wandering to other pastures~ Thelr food at first Js excluslve­

fy eelgrass seed which they gather 1rom the Intertidal stands at times 

of low tide. Later, perhaps because of a diminution of the eelgrass seed 

supply, they take the petecypod TUJLton,ia. mi.nu.ta and possibly the gastro­

pods Lacuna anti MaJtgaJLite.& eplphytlc on the eelgrass leaves. The pin• 

tails, indeed all dabblers, dfvfde 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 southward Is not known, nor exactly when they leave In October 

for theirs rs not a conspicuous mfgratlon. A small number ramatn in the 

lzembek area during the winter. ln early April the first raturnfng pin­

tails appear in the lagoon. Though they are in thousands, their numbers 

are Mmuch smaller than Jn fal I and they do not remain long. The really 

large numbers of pintails in spring appear In the marshes associated 

with the rivers flowtng into Ugashlk Sey about 275 miles northeast of 

lzembek Lagoon. 

The mallards end green-winged teal occupy the lagoon fn much smaller 

numbers, and tend to concentrate fn partlcular areas. Like the pintails 

both species utlllze eelgrass seeds, and more readily take the tiny 

pelecypod Tu.ll..tcn.J.a.. wtlnuta.. The mallards occasionally gather small fish 

in the creeks, and frequently harvest seeds of a late rnaturfng species of 

CM.ex. These grow In marshy areas around the lagoon where they are flood• 

ed at about the time the seeds are ripe. Both species remain Jn the area 

much later In fat I than the bulk of the pfntatls and some remain all wtn•er. 



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 l~lnds south 

of the Penlnsufa .• 

Not long after the f lrst plntai Is arrive In August the goose begin 

to appear. Exactly when this occurs fs a function of wind direction, tor 

the geese tlteralty ride the wind. The first goose 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 coma Into the lagoon low over the bar­

rier islands and spits, apparently having flown at low elevation from the 

vicinity of Cape Newenham directly across' Bristol Bay. Not all the brant 

arrtve at once, but the lnttlal Influx may be quit& 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 point where they 

had crossed Bristol Bay. Within a week the first of the lesser Canada 

geese put In their appearance. These are hlgh•flylng birds, arriving In 

smal I f I ocks that show no d I scernab I e pattern ind I eating the route they 

had f I own. 

The entire population of black brant gathers In lzembek Lagoon each 

fall. In aboriginal times thls population numbered about 300,000 

(Solomonsen 1958) but is now much reduced - Jfttle more than 100,000 In 

1974. Usually the bulk of the population ls in the lagoon by the third 

week of September, but if temperatures to the north remain auove freezing 

fnto October there are fate arriving brant. They remain in lzembek La ... 

goon untll certain weather conditions occur In early November. 

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

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



of thts population goes through ltembek 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 !stands and along the southern coast 

of the Alaska Peninsula and adjacent Islands as far east as Kodiak tsland. 

The pattern of migration Is one of arrivals from the north, literally 

Into the north end of the lagoon, and departures to the south and west trom 

the south end of the lagoon. Ten to twenty thousand remain in lzembek 

Lagoon ln winter untll It freezes, and teen cross the Peninsula to the 

Sandman Reefs, Sanak Reefs, and the Pacific coast of the Peninsula, 

A population of about 100,000 lesser Canada geese gather In lzembek 

Lagoon each fa 11, but there Is cons t derab I e var lab l l I ty in the r r t t me of 

arrlval. On average, the entire population has assembled ln lzembek la• 

goon by tho first of October, but In 1974 substantlal flocks were stlll 

arrlvlng October 21st. Thts population remains rn lzembek Lagoon until 

certain weather conditions occur In early November. 

The geese are baslc~lly herbivorous. All three utilize eelgrass -

the brant nearly exctuslvely, the emperor geese only slightly less, and 

the Canada geese less so to the extent that other foods are available, In 

utilizing eelgrass the geese augment their effective diet with the ept­

phytes present on the leaves and the crustaceans In the associated water. 

No quantitative data are avallc2bte as yet to Indicate the energy flow 

achieved In thJs way, but data are at hand to establish the presence of 

very appreciable weights ot energy-rich eplphytes on the leaves the ge6se 

eat CT. Mcconnaughey, In lltt.). The point here is that grazing of eel­

grass Is a special case with considerable complexity. 

In seasons when berries are abundant on the heath, especlally crow-



berry and llngonberry, the emperor geese and Canada geese graze on the 

berries. This feeding behaviour ls partlcularly marked Jn the Canada 

geese. They frequently fly three to four mlfes from the fagoon when the 

berries are abundant. vut the emperor geese rarely depart more than a few 

hundred yards from the lagoon and do not maintain this feeding behaviour 

more than a few days. The Canada geese, however, contlnuG grazing on 

berries until none can be found, alternating between eelgrass at low tide 

and berries at high tide. Eventually frost condltfons cause the berries 

to fal I from the plant and then all the geese feed on eelgrass. ff berry 

product I on Is poor the geese soon gather ·the few ava 1 f ab I e and then re I y 

on eelgrass. The brant and,)Canada geese gain 25 to 30 percent weight In 

al I year classes by the end of October, but no comparable weight gain 

occurs in the emperor geese. 

The three geese may be said to have distinctive domains within the 

lagoon. In part this ls an artlfact of the differing feeding behaviour, 

but it Is also a manifestation of preference. As rn all such behaviour 

patterns there is overlap; but generally the brant both feed and rest In 

the lagoon, the emperor geese teed In and around the lagoon and rest on 

the beaches, wh I le the Canada geese feed In and around the lagoon and rest 

on the land., Th Is behav lour Is so obvious as to give rise to the names 

"sea goose, beach goose, and fand goose" respectively In the vocabulary 

of the present-day descendants of the aboriginal human Inhabitants of the 

Aleutian region. 

tn early to mid-November, when suitable pressure patterns develop to 

produce northwest winds blowlng favorably for hundreds of miles across the 

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



brant are bound rostly for the lagoons .. northwestern Mexico. and the 

Canada geese for the states of Washfngton 1 Oregon and catifornla. The 

departure of both species fs an obvious event that never fails to strike 

a note of awe In human observers. Most of the Canada geese depart In 

daylight in flocks of about 200 birds. While thts ts ln progress flve or 

six such flocks may be seen at any moment for several hours. OccaslonalJy 

these geese may start out In what appears a favorable wind and come labor­

ing back to the lagoon, avldently having found conditions unfavorable. ft 

fs not usual for all the Canada geese to depart at the same time. When 

conditions become favorable for mfgratton the entire population of brant 

fly aloft to etevattons of two or three thousand feat and circle over the 

lagoon and out lnto Bering Sea, Sometimes they do not find the conditions 

they want and return to the lagoon, but ff It proves favorable the mi­

gration begfns Just after sundown. Normally the entire population of 

brant departs at once. The departure of the geese ends the dominion they 

have exercised overr'the sound-sphere for many weeks. On the next day the 

lagoon is silent, 

When fn March the lagoon is free of tee the emperor geese return In 

an almost mtrror-Jmage 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 hjlf months after leaving the lagoon Jn November, the brant 

return across the North Pacific tn a leisurely migration. The first arrive 

In lzembek Lagoon about April 15 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 Jt opens into the North PacltJc, 

fly to the north end, there climb several hundred feet and cross the nar­

row str I .p of I and to the I agoon. The pa ired adu I ts t eave the I egoon a bout 

the 20th of May, again riding fair winds, on th& last leg of thefr Journey 

to the nesting grounds. The immature birds sometimes remain behind for 

several days before they drift northward. 

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

tn late August the first of the Steller's eJders arrive from their 

nestfng grounds In Siberia. These are ad~lt bfrds that have separated 

from thefr young and come on ahead. There ts some need for haste, for 

aJmos~ Immediately after arrival they proceed Jnto the post•nuptlal molt 

and become flightless for a period of about three weeks. This populatton 

exhibits great varlabllfty in the time of arrival, moltlng, and where they 

choose to gather In the lagoon. Some of the birds apparently molt at 

other pofnts along the ff Jght and reach lzembek Lagoon much Jeter than the 

first. By late October approxfmately 100,000 have arrived in the lagoon 

where they remain untll It freezes. This does not represent the total 

population for there are other wintering areas, but banding returns 

Indicate the existence of discrete populattons using the same wintering 

area each year. 

These are the smatlest of the elders, and though excel lent dfvers 

they prefer to feed In relatJvely shallow water. Their habits are differ• 

ent from the large elders that Inhabit the deep bays and open sea where 

they dive to the bottom in depths of one hundred feet and more. The 

Stetler's elders feed In the eelgrass beds and drainage channels of the 

lagoon, utll lzing a broad spectrum of the Invertebrate populations. The 



frequency with which these species are taken appears to reflect their 

relatlve abundance. Thus amphJpods, the pelecypod Ma.coma. .ino.oMpic.u.a. and 

TWLtorua. rn.ln«..ta., the gastropod Ma1tgatt.ltu, and the helmet crab are common 

ltems fn the dlet of the little elder. 

The color contrast between the two sexes of Steller's elders In breed­

Ing ptumage Is sharp. The daake is largely white, whll& the hen Is a dark 

brown. These birds gather in large flocks which in fllght emphasize the 

contrast. The flashlng white wlngs of the drake mingled with the dark 

brown of the hen gives the flylng flock a "scotch pJafd" look. Perhaps 

this Is the origin of the name ••scotchles", by which the present-day 

descendants of the aborfginal humans know them. Their ancestors must have 

hunted "seotchles" with the bola for the large dense flocks appear vulner­

abte to thts weapon •. NeJson (1883) reported Its effective use by native 

of the Slber1an coast when hunting these ducks. 

No amount of rough weather se&ms to bother the tough tlttle Statler's 

elder. Only solid Ice which denies them access to the water ln which they 

find theJr food can drive them out. When this happens they simply cross 

the Peninsula into deep wateM",areas that do not freeze. 

Many of the bird populations In the lzembek region exercise dominion 

over the sound sphere for a fime, and I fik& to think of the phenology of 

the seasons tn terms of the domJnant calling of birds. have already 

mentioned the sounds of spring, and of geese In fall. In the tzembek 

region the listener for bird calls must tolerate competition from the wind• 

but when It fat ls slfent In winter the listener at Cold Bay Is treated to 

the soft whistling of hundreds of black scoters wintering there. But a 

more tnslstent call Is heard too, and this is the sound that domlnates 



lzembek Lagoon soon after the departure of the geese. tt is the cal I of 

the old squaw duck, or long-tailed duck as It ts labelled In Europa ln 

recognition of the two greatly elongated central tall feathers of the 

drake,. The scientific name Cla.ngui.a. means 0 noJsy" and the old squaw is 

by all odds the noisiest of ducks. It has several calls, but one commonly 

heard ls ow owly owly which has given rise to the name "owly owly" by 

which It is known to modern Aleuts. It ls an extremely abundant duck, and 

a large population Inhabits lzembak Lagoon untll ice forces an exodus. 

This population appears to be the major winter prey of the bald eagee 

Ha.l.la.ee.tuo leucocepha.l.u~ (L.) in the area. 

Nothing Is known about their food In lzembek Lagoon, except that they 

dive for It in the same places as do the Steller's elders. They share 

with the eiders the habit of diving simultaneously. The sudden disappear­

ance of an entire flock as ff pulled on a slngle string Is surprising, 

especially to the unlnfttated• but no less than Its sudden reappearance 

I Ike so many jack's-fn-a-box. 

Shorebirds - The lzembek area ls host to nineteen 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 to suggest a numerical 

estlmate In late summer and fal I except In hundreds and thousands. In 

that season the exposed tide flats are covered at low water by these llttle 

birds over the entire lagoon. When they fly their density Is so great 

that the flocks resemble smoke clouds, an I lluslon enhanced by their ten­

dency to maneuver synchronously. 

Two species, the rock sandpiper and the least sandplper C~ 

m~ (Viet lot) nest In the region, both In great abundance. Because 



lzembek Lagoon soon after the departure of the geese. tt Is the call of 

the old squaw duck, or long-tailed duck as It is labelled tn Europe in 

recognltlon of the two greatly elongated central tall feathers of the 

drake. The scientific name C.la.ngul.a. means "noisy" and the old squaw is 

by all odds tho noistest of ducks. It has several calls, but one commonly 

heard Is ow w.!ly owly wh I ch has g I van r I se to the name "ow I y ow I yn by 

which It Is known to modern Aleuts. tt is an extremely abundant duck, and 

a large population inhabits lzembek lagoon untll ice forces an exodus. 

This populatlon appears to be tha major winter prey of the bald eag•e 

Ha.l.ia.e~ le.ucocepha.l.u.~ (L.} in the area. 

Nothing is known about their food In lzembek Lagoon, except that they 

drve for it In the same places as do the Steller's elders. They share 

with the elders the habit of diving simultaneously. The sudden disappear­

ance of an entire flock as ff pulled on a single string Is surprising, 

especially to the uninitiated, but no less than Its sudden reappearance 

like so many Jack's-In-a-box. 

Shorebirds• The lzembek area Is host to nineteen spocles of shora­

bfrds in varying 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 surmier and fal I except tn hundreds and thousands. In 

that season the exposed tide flats are covered at low water by these little 

birds over the entlre lagoon. When they fly their density Is so great 

that the flocks resemble smoke clouds, an i lluslon enhanced by their ten­

dency to maneuver synchronously. 

Two species, the rock sandpiper and the least sandpiper Ca..llclJL.iA 

m,lnu..t,il.la. (Vlei lot) nest tn the region, both In great abundance. Because 



of Its abundance and disposition to frequent call Ing. tho rock sandpiper 

Is the most consp tcuous b I rd of tbe up I and in nest Ing season. When the 

young of both species can fly, they move to the tldal flats of the lagoon 

where they augment the swell Ing numbers of ruddy turnstones A~eYtiL'Ua. 

-i..n.te!Lp!t.U (L.), red phalaropes Phal.a.Jta)OIL6 6u.Uc.aJU.u~ (L.), and northern 

phalaropes Loblpu loba.:l:u.6 (L.). These five are the most abundant of the 

nineteen species of shorebirds. Others that occur in consfderable num-, 

bars are the sem I pa I mated p I over Chan.adJt.-i.u..& ~e.mipalmatu.6 Bonaparte, Amer-

1 can golden plover Pl.uv,i.a!.U dom.lnica (Mui !er), and the sander! Ing CaLldw 

ctlba (Pallas>. The fol lowing are uncommon or rare: comrron splpe Capella 

gaU.lnago <L.>, whimbrel Numen,iu& phae.opu,A CL.>, wanderlng tattler He.-te/!.0"6• 

c.ettui .btc.a.n«..6 (Gmel to), greater yet low legs Twiga melanole.uc.a CGmel ln), 

lesser yellowlegs TJt,.LJtga 6lavlpu (Gmelln), sharp-tailed sandpiper Cali.dw 

ac.wnlria.ta. (Horsfield), dunl In Ca.U.dw a.lpina (L.), short-bf I led dowltcher 

UmnodltcmM gWc.u.,6 (Gmel ln), long•bf I led dowltcher Umnodltomu.6 4c.olapac.eu..6 

(Say), and bar-tailed godwft L-imo~a lapponic.a CL.>. 

The Invertebrate populations furnish food for the shorebirds, and the 

dally turnover must be Immense. Nothtng escapes the busy probing and search­

Ing of these birds In thelr hundreds of thousands. The phalaropes appear 

to be feeding largely on amphipods, while the sandpipers and turnstones 

probe the sediments and accumulations of detrttus and take the clam Mac.mm 

-i.nc.oMpic.ua and the detritus feeders as wel I as the amphlpods. Even the 

relatively large and aggressive helmet crab falls prey to I lttle bands of 

the sandpipers. 

Gulls and Terns - Two species of gulls and two of terns Inhabit the 

region. One of these, the glaucous-winged gull, is a common permanent 



resident nesting tn small numbers. This large gull forages rn the lagoon 

when It is not frozen, especially in summer when low tides occur in day­

llght. It takes any Invertebrate or small fish that exposes Itself and 

consistently preys on the helmet crab fn lzembek Lagoon. It searches the 

waters and shores of the lagoon and eats dead fish, birds and marine mam­

mals. When salmon are spawnfng, these gulls follow en »'ltU4e to the streams 

where they feed on dead and dying fish. Here they Jofn the ravens, bald 

eagles, and brown bears UJUUli a.Jt.eto~ L, engaged in the same activity. They 

forage at al I seasons In the town garbage dump, but most ac-tlvely when the 

lagoon ts frozen. 

The second gull, the black-tagged kltttwaka R-u~a. :lJti.da.c.tyia. CL.) 

Is graceful and dainty, llttle more than halt the stze of the glaucous­

winged gull. A few are present tn winter, but they are quite common In 

summer. None nest in the Jmmedfate vicinity, but a large nesting colony 

occupies the cl lffs of offshore Amak Island 12 ml las distant. The food 

of the klttlwake in fzembek Lagoon apparently consists of small fish 

which they take by flying and diving. Juveniles of two species of ftshes, 

HexagJta.rmlo~ oc.togJtarmlU.6 Pallas and PhoW la.e.:ta. (Cope), expose themselves 

ab~ndantty in the eelgrass beds at low tlde where they are taken by the 

klttl~ake and the two species pf terns fn the lagoon CT. McConnaughey In 

.ilt.,: 
The A+ctlc tern .s.ttJtna ~a.ea. Pontoppldan and the Aleutian tern 

• SteJuta.\1£.e.u.Uc.a. Ba I rd are both re I at t ve I y common, though not to the ex­

tent of either of the gulls. Over Its range the Aleutian tern ls not 

wrdely distributed and nowhere abundant. tt appears I lkely that the num­

bers nesttng fn the tzambek area are as largo as ~ny In Its range. Llke 



the klttiweke the terns take their food consisting os smal I fish by fly• 

Ing and diving. 

Divers• Four species of loons, two of grebes, and three of cormor­

ants occupy the lzembek region in seal I numbers. The common loon Gav.la. 

,l,m:ie1t (Orunnlch) and red-throated loon Gav..la ~~e.lla;ta. (Pontoppldan) are 

permanent residents, the yellow•billed Joon Gau,la. a.dan~U.. (Gray) and 

Arttlc loon C-,a.v..la. Met.le.a. (L.) oppaar only In winter. The red-necked 

grebe Pod.lc.ep.6 gWegena. (Boddaert) Is a permanent resident, but the horn­

ed grebe Pod..lc.ep.6 a..uJt.lt.uo CL.) fs only a rare winter resident. The double~ 

crested cormorant Pha.lacAoeoA.a.z ~ (lesson) ts an uncommon summer 

restdent. The pelaglc cormorant Phala.cJr.ocoJUU. pe£a.g,ic.l.L6 Pallas, a per­

manent resident, ls the commonest of the cormorants In the tzembek area. 

The red-faced cormorant Pha.la.clwcoftax wule (Gmelln>, also a permanent 

resident, Is uncommon. 

These nine divers are al I excellent fishermen and most conmonly 

utllize flsh but do not overlook such Invertebrates as shtimps and crabs. 

Raptors • Two specles of hawks occur in the lzembek area, the rough­

legged hawk &Lteo la.goptu, (Pontoppldan) and the marsh hawk C.llt.Cl.t4 cya.ne.u.6 

CL.). They are uncommon and feed on ground squirrels Ci.,te.ttul, pCVI.Ay.U 

(Richardson) and mlcrotfne rodents. Three species of falcons fnhabit the 

area, some indfvfduals as migrants and others as permanent residents. 

The gyrfalcon Falco !UJ.,6t,lc.o,llt, L. Is often quite abundant tn fall but less 

so ln other seasons. It takes ptarmigan, glaucous-winged gulls, ducks, 

rodents, and tries occasionally to take a goose, but I have never seen 

this done successfully. The peregrine falcon Falco peJteg~ Tunstall 

Is also often abundant. Most are of the dark race F. p. pe.a.lu Ridgway, 
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a resident of the Aleutian region. This specJes takes the passerlnes and 

shorebirds most commonly but ducks as well. like the gyrfalcon It tries 

to take t goose now-and-then, but t have never observed this effort to be 

successful. The third falcon, the merlin fa.£.c.o colu.mb~ L., is rare in 

the lzembek area. 

Two species of eagles, the golden eagle Aqu.U:a. c.hltyhae.to~ CL.) and 

the bald eagle, inhabit the region. The golden eagle is rare, but the 

bald eagle Is common In one or another part of the area throughout the 

year. tn spring and early sum-nar the adults nest on tho 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 lndtvldual skit ls and perhaps preferences. 

The fish most available Jn the kelp patches Is the fringed greenllng 

Hexa.gJt.a.mrlo~ hupeAc.-lU..o~u.6 Pallas, which often lies exposed on a kelp frond 

Just under the surface where it Is within reach of the sharp-eyed eagle. 

The most abundant pelagic birds and therefore most vulnerable to eagles 

aro the short-tailed shearwater common murro U/t..la. a.a.lge CPontoppldan), 

thick-billed murre LIJti.a. l..omv.ia. ~CL.), and the tufted puffin Landa c.,i/vtha.ta 

(Pallas). 

tn mld•surrmer the salmon arrive ln large numbers to spawn In the 

streams and the eagles transfer their attention to this ptentlful food 

supply. Several of the big birds can then be observed on any of the sal• 

mon streams. They remain concentrated on this resource until spawning ls 

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 lzembek lagoon. In present times they find waterfowl crippled 
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and lost by human hunters, but aboriginal men are unlikely to have created 

a slml lar wlndfal I. In addition to the lost and crippled birds, whfch ff 

they wash ashore must be shared with vigilant mammals (partlcularly red 

foxes Vulpe.6 6ulva [Desmarest]>, the eagles acttvety hunt waterfowl. tn 

the period between their departure from the salmon streams and the arrlvat 

of the old squaw ducks the bird most utf t lzed by the eagl0s Is the emperor 

goose. I have watched bald eagles attempt to take both Canada geese and 

brant In lzembek Lagoon, but without success. The emperor goose, however, 

Is quite another matter. This goose of the three combines relative unwar• 

lness. slow response, tow maneuverability, and relatively slow flying speed 

to make It vulnerable to any hungry eagle. It appears that once an eagle 

ftxes Its Intent upon en Individual emperor goose, that goose has little 

opportunity to escape. 

When the old squaw ducks arrive some of the pressure shifts to them, 

Just by virtue of their greater numbers. These ducks dtve at the approach 

of an eagle, if they see It, only to be met as they return to the surface 

by the circling eagle. The eagle's secret of success appears to be the 

selection of one bird which Is harried until caught. When lzembek Lagoon 

freezes the eagles move to the deep bays on the Penlnsull's south side 

where they continue preying on the diving ducks. One of these, the 

Statler's elder, flies rather than divas at the approach of an eagle• and 

handily escapes the big 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 eagle can see them swimming under water. 

A few short-eared owls A~.i..o nlamneu.6 (Pontoppldan) Inhabit the lzembek 

area, most commonly on the Islands and along the shore of the lagoon It-
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self. The islands and salt marshes of the lagoon support large popula• 

tlons of the tundra vole M,lc.Jw.tu.6 oe.c.onomt.U (Pa I las) which are the ma l n 

food source for the diurnal, permanently resident owl. 

fn certain winters, a few snowy owls Nye.tea. 4c,a.nd..la.c.a. CL.) appear In 

the lzembek area. They are also diurnal tn habit and may be seen cours• 

lng over the open heath, presumably in search of voles. 

Conclusion 

This account of the bird& of the lzembek region reflects the differ• 

Jng levels of knowledge available at thls point. There has been no study 

dedicated to understanding how each population fits wlthln the system. 

Some of the birds have been studied intensively, while others are known 

only from tncfdentat observations. The lagoon ltself, however, has been 

studied widely and those birds directly associated with It are best known, 

but even here In differing levels. The studies of these populations ha.e 

demonstrated the central Importance of the lagoon Jn the avian ecology of 

the region. Since most of these birds are migratory and travel to many 

corners of North America and Asia, the importance of the lagoon extends 

far over the horizon to the several destinations of the birds. 
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