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SLAVA-LEG&J KI1 I JAKE ECOLOGY, TUXEDNI NATIO)
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During the pericd May 25 to angust 9, 19?0 the black-

e

legged %ittiwake (Rissa tridactylz) colonies on Iuxedni

National dildlirle Refuge were studied. Cliffs in the aréa
were checkted to deﬁermine the éxtent of present -use by
ki@tiwakes: and peréonnel from the salmon cannery at Snug
Adarror snd fishermeg were 1ﬁterviéwed in orier to gain inform-
ation o past use of the area by kXittlwakes, Observatiohs
vere wude with the ald of 7x35 binoculars and a 20x spotting
scope, mainly from the béaéh at the base of the cliffs.,
Records were kept of nests that weré accessible from the

mainly at the south tip of Chisik Island) z2ndi of a
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of mests on a3 headland that could be cohzerved from
ahove, Mayking sections of nestinz ledgés with flat rocks on
nich ]&ttefs wore palnted and ﬂrawing.a rourh g¥etech of each
section witn 1ndividﬁal nests being sssisred a nurtber on the
diagrar facilitated relocation and identificaticn of nests.

{1qh tides, lack of continmous heachss Deneath the cliffs,
the nvstable natura of the cliffs and ths inacceséibllity cf
the cliffs from above hamvered stuiy efforts somewhat,
¥oizh effort ~zs S?enﬁ gathering data from tLhe m2in hisik

Island zolony because a hoat suiiable to tro=sport the in-

vest¥Fator ©u the ofher »soterias was ‘ob 1l.oiys arailable,
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Distribution

81&0%-1egged kittiwakes were foﬁnd nesting on four main
areas, The largest colony occuples the sea-cliffs from a
point %pproximately 2,000 feet southeast of the Snug darhor
cannery and extending for over 2 mile along the southwest
slde of and continuing éround the soutn tip of Chisik lsland,
On the east side of Chisik Lsland, kittiwakes nest along
the seaward facing cliffs beginning west of Duck Island

and extending south for approximately 3/4 mile. On Duck

Island and other tiny rock isl~nds immediately adjacént to 1t,‘

most suitable nesting sites are utilized, A sizeable
kittiwake colony also occupies a ¢liff on the mainland south-
west of the south tip of Chisik Island outside of Iuxedni
National +/1ldlife Refuge. In additlion to thcse four colonties,
a small colony (85 nests on June 24, 1970) was found occupy-
iﬁy a cliff alonzg the east side of Chuisik Island, approx-
imately 2 mile north of the terminus of the =~ain célony.

| Past use of the cliffs northwest of Snug idarbor by
kittiwakes has been reportéd, but the investigator 4id not

find any evidence of present nesting in that area.

Features and Occupancy of the (1ifes

]

The s2itabllity of the various areiz c¢f cliffs as
nesting sites appeéfs to he greatly Influenced by rock type
and structure as well as topography. All of the nesting

arcas in the vizinlty are located on catcron?ings of
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sedinentary rocks which are part of .a southeastudipping
homocline, the geologic stucture which makes up Chisik
Island and the surrounding area (Detterman and %artstock,
1966).

The main nesting site along Snug Harbor aﬁd around the
sonth tip of Chisix Island is composed of two sedimentary
members, an arkose and a siltstone. I'he arkose member con-
sists of a massive light gray arkose with many thin beds of
siltstone and pebble conglomerates interlayed, while the
slltstone member is béslcally a thick seguence of massive to
thin bedded siltstones which are often laminated (Detterman
and § ;rtstoc&. 1966).,

Some of the massive sedimentary bﬁds are ext nsivély

ractured., [he angular fracture patterns in theve rocis and
the contacts between individual beds form many shelves,
notches and protrusions on which kittiwakes can build nests.
On some rock faces'whioh'are at a right angle To the strike
of the beds, these masslve bheds form falrly smooth cliffs

on which ver& few nests can be constructed.

T'ne thin bedied siltstones vary in resistance to eroslon
and weathering, Neathgring of the less resistant bsds has
resulted in the formation of llnear notches and shelves
trending 2long the bediing plane on the cliff face., when
deép enough, these notches are exteansively used by nesting
kittiwakes, On several of the cliffs in the area, whilte
lines of kilttiwa'tes marking the dip of these sedimentary heds

can be seen from a considerahle distance,
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Some.kittiwakes were observed nesting irl cup~lite recesses
in the cliffs formad by weathering‘out of conaretiod§;

@thers were observed nesting on larzge boulders which had
receﬁtly broken off the c¢cliffs, but these form only minor
nest sites,

On the east sides of Chisik Isl%nd. sandstone and silt-~
stone outcronpinzgs are utillized as nestiﬁg sites., The
kittiwake>colony éh the mainlani west of the island is located
on a thin bedded sandstone cliff. TIhe nesting sites on Duck

Island are located on extensively fractured and eroied sedi-

mentary rocks,
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Reports of past use by %ittiwakes of the cliffs immed--
iately northwest of the cénnery at Snug Hdardor can probably
be discounted. lhese ¢liffs rainly represent an outcroppiﬁg
of a massive cébhle-baulder.coﬁglomerate cottalning smooth
cobbles wbich is mostly unfractured and has very few suitable
sites on wnich Xittlwaskes coull bulld nests.

I'he face of the main fittiwake nesting clif{ on Chisik
Island 1s occupled by kittiwates almost to the complete ex-
cluslon of other bird svecles; the one noteworthy exception

being 150-200 common murres (Uria aalge), which in 1970

occuvied several ledges just inside the moutrn of [Tuxedni

Channel. Glancous-winged gulls (Larus =zla2:2scems) ware found

nesting along the top of most of “he c¢cliffs in the area,
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and doubles-crested cormorants (Phalacrocoray zaritus) nesi

the bushes atop the cliffs along luxednl <hanrel, dear the

south tiv eof Chisik% Island where thi

[#2]

oliff s Yowent, horwed



puffins (Fratercula corniculata) and an occasional tufted

onffin (Lunda cirrhata) nest in burrows at the clifftop or

in fissures in the rocks near the'top} Scattéred rock faces
and léd@es on HYuck Islani are nutilized %y kittiwakes, but a
variety of other sea birds including numerous COmMTON Murres
2lso nest on this island., & portion of the cliffs on the
west side of Chisi% Island is occupled solely by kittiwakes,
but the adjoining section of ¢liff to the south is mainly
occnupled by common murres.

The malin cliff at the south end of Chisik Island and
probabl? the other ¢cliffs in the area are somewnat unstable,
~During the sunmer of 1970, an 2lmost cogstant Iribble of small
pebbles rained from some portions of the main ctiff; many
of these were probably loosed by the aétivity of kittiwakes.‘
Larzsr rock fragments up to small boulder size were observed
falling from the cliffs occqsionally._ S?veral’actively ZrOW=-
1ng tallus élopes afe present along [uxednl Channel, Hunoff
from spring melt of clifftop énow, rain, and wind speed this
sloughing off process. 0Un some of the c¢cliffs walch are com-
posed of the more masslive type rocks, large tabular sheets
of rock have been broken off the cliff face.

The unstahle nature of tha cliffs affects “ittiwake
nesting to some legree. Alonz the top of sorne of the actively
growing tallus slopes, actu2l burial of 1esting ledeges was
observed, and in other areas, nesting ledzes h%&e bzen lost

when shesets of rock have split off the c¢liff face. o what

vel

extent these processes may create new mest building sites is



not known. In some places rock has peeled off in tabular
layers leaving a smooth c¢liff on which Xlttlwakes cannot

nest, whlle nest remains in the rock debris i1ndicate that
the cliff once was used for nesting. Some areas of the cliff
appear to be too wet for‘nest building because of water seepns.

Personnel from the cannery at Snug Harbor report that a

rockslide which occurred after the 1564 earthquake completely
buried 2 cliff that w2s used »y nesting kilttiwakes on the
mainland across I'uxedni Channel. T[he source of thils rock

was from several thousand feet above on the sheer face of

Slope dMountain.,

Prenesting Activity

Accbrding to the whﬂﬁr watshman at the cainnery at Snug
darbor, kiltiiwakes were flrst observed in the viciniiy on
March 17, 1970, f[hese birds soon degarted, o2nd not until
1% to 2 wee%xs later did they return ani stay.

Copulatibn was first observad on say 26, dbut it is
douktful thnt this represents initial copulqtioﬁ. During
this pertod the birds mainly displayed cn ths cliffs or sat
on the water in large fafts. At times these rafts becamé
quite extensive wlth a banl of birds extendinz 2long the
entire lenzth of the cliff to the channel m-uth, dany of
the birds in theée rafts appeared to be sleecring while

others went “hrough bathing motions,
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-Beveral blrds in what appéarad to be a winter plumage
were often seen on the witer in late May. Before nesting
began and all through the summer many incidences of aggressive
" behavior among kittiwakes were noted. ®Such hostile action
usnally hegan when one Xittiwake pecked at anotHer that
stood nearhy on a ledge or benezth the attaciker.
ing appeared to be directed at the opponent's head. Often
one hird woﬁld steze another by the head, téking hold above
. the eveg and hoth would tumble from the cliff, These birds
often struggled with one another on the water or beach for A

several minutes.

Jest Building

‘Nest building activity was first noted on June 1, but
dild not reach major proportions until a week later, Tnis
actlvity extended over the beiter part of the month of June
and was still occurring when the first egg lzayinz was vnoted.

Cannery personnel clzaim that nest buildinz is usually
initiated about the time of the first low (minus) tide in
June (June 1-8, 19?O)ﬁ

Material for the earliest new “Yailding consisted of
alzgae picked from rocks that were expossad af low tide,
e majority of nest building material for the main colony

on Chisik Island as well as the colony across Lhe channel

was collected from the tidal flats across luxedni Channel.

¢

Daring the peak nest bullding period, a steady two-way
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stream of birds moved “etween thése;flats and éhe cliffs
with-mud and plant material. Some nest materials were
gathered from clifftops and unused portions of the cliff
face, and some blirds were observed plcking up floatinz debris
from the water as the tide flusned in and out of'ﬁuxedni
Channel}
In nest construqtion,,plant materials and mud are
- placed on the ledges (often over tﬁe remains of old nests)
and then trampled by the birds. Lhis trampling continues
for a considerable length of time with an occaslonal pruse
to rearrange some of the material. Juite comronly kitti-
wakes were observed taking nes; materials from other nests
on the cliff.
The time of nmest const™uction and the materials used
may vary somewnat bhetween the different‘%esting Areas.
Nests on that portion of the main rookery which extends from
the south tip and on arouni tec the east side of Chisik Island
appeared to be Tade up mostly of plant material and contained
much less mud than nests on the remainder of the'maiﬁ rookeary,
T'nis may be related to‘the.availébility of maﬁerials and/or
to the greater width of ledges in this area. On June 22
most kittiyakes on Duc% Island and on %She roszkery on the
west side of Chisik Island were incubating exzs, and nest
butlding activit& was not evident there, wnile nest building
was.vefy much in evidence on the maln rooXery after that date,
Unsuccessful nest bﬁtlding attempts wers comnonly ob-

served at the sSouth tip of Chisi% lslsnil., 3cme of these
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. unsuccessful attempts resulted whe? birds attempted to »uild
nests too 1ow.on the cliff.tq escape the effects of wave
action at hizh tide. Human disturbance may Have been a
factor in some cases, but the abandonment of nests at various
stages of construétion was 3135 observed 2along cliffs where
the invesctigator had not repeatedly travelled.

On a trip.tofﬁest side of Chisik Island on July 23,
many nests were observed which the investigator was able
to peer into while standing in a skiff at hizh tide. Several
of these nests contained young. while the tides ran fairly
highothat date (+18.7 ft.), higher tides had occurred Jjust
prevlouslyl(+19.9 ft. on July 21) and several periods of
as high, or higher tides were to occur before the young could
te expected to fledge. Only in the absence of moderétely
rouzh seas during perlods of high tide before fleilging time

could these young bhe expected to survive.

Eae Laying, Incuhation, and aatching

On June 19, eggs were observed in six nests at the
south tip of Chisik Island. One of these nests contained
2 egixs,.the rest one.w'Because of storwmrs weather, nests had
not heen chec%ed on June 17 and 18, [hat egg laying was to
commence soon nhad previously been determinzd by dissection
of.seQeral female kittiwakes killed in rock slides between
June 13 and June 15. Several of these »iris had well
developed ovarian follicles ranping from 1;56 to 2.72 cm.

in diameter,
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An gttempt to follow individus'l nesting attempts dis-

closed that some of the nests, especlally those on the lower

~portions of the cliffs, were abandoned at various stages of

layingz, and thgt soﬁe egzs disappeared from nests. The
most relia»le data that could be obtalned on clutch size
came from a headland at the southeast tip of Chnisik Island
where many cf the nests could be checked from above. On
July 5, 49 nests containing eggs couid be reached on this
headland, Of these nests, 35A(?O%) contained 2 eggs and
14 (304) contained 1 egg.for a mesn clutch size of 1.7 eggs.
I'ne investigator was absent from Chisik Island during
the week of July 10-17. A check of the accessible nests

at the south tip of Cnisik Island on July 18 showed all but

m

two to be empty. Of these two nests, one contained a singl
egg and the other a dead, downy young. On July 21 the
otnher rooXerles in the area were visited, znd many of the
nests on these cliffs were also found to be empty and
partially destrcyed. Few nests contalning eggs or young
were obgerved.

The poor reoroductivo success of the black-legged
zittiwaXe can probably be atuributed to a period of pro-
longed, extremely adverse weather occurring just prior to
natching time. Heavy rains, at times driven by high winds
occurred on 6 days between July 10-17. Losses to such
extremes In weather have llkely occurred at [uxednl in the

rast, +Jhile workinz in the Iniskin-Tuxedni Resion in 1958,
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Detterman and Hartstock (Detterman‘aﬂd dartstock, 1966)
observed a storm occurring cn the nizht of August 11 in

which 7 30 inches of rain fell 1n 8 hours., A total of 11.21

irches of rain fell Auring the 2& hour period and the storm
was accompanied by winds in excess of 60 miles per hour,

Following the fallure of =2 la:ge portion of the nesting
atbempts, behavioral differences were noticed in the birds.
Small rockfalls, human traffic beneath the cliffs and other
such disturbances that had caused little commotlion previously
easily alarmed the birds, Although many of the birds still
perched on the ledges, larga.rafﬁs of birds frequently
formed on the water as had heen common before palring and
nest building.

On July 20 severzl blris were ohserved carrying algae
to the'ciiffs at the south tip of Chisik Island, but such
activity was not agaln observed on any later dates,

In late July and early august, kittiwake nestlings
were obzerved In some nests,- mostly high up on the main
cliff, ﬁestlihgs observed varied scomewhat in their stage
of development., Attemnts to determine what proportion of
nests contalaed young were unsuccessi il becauge of the
upvard viewing angle 2nd hecanse nestlinus ﬁere only

isible wnen they stood in a vosition that made them visible
over the eige of the nest. ¥nen groups of ne§té “ere ob-
served for one-half hour 3ni larger rveriodz, however, the

ma jority of the nests appeared to he empty.




According to Phke cannery persoﬁnel. it 1s normal to
.

find numerous dead young at the foot of the cliffs. Whille
visiting the main Chisik Island rookery on July 28, 1944,
Gabrielson (1944) reported observing several dozen dead at )
the base of the cliff. Althouzh the investigator travelled |
the beaches beneath the é?iffs daily, only 4 dead young
were found, This would seem to substantiate gomewhat poorer
than normal hatching success on the inaccesslible portions of

the cliff also.

Mortallty

Rockfalls were the most commonly observed cause of
mortality among adnlt kittiwakes., Althovgh falling rocks
are a conctant threat to kittiwaskes on Chizik Island, observed
mortality was greatest following perlods of treavy precipl-
tation, OQQr the berioi June 9-18, 30 dead or crippled
‘birds were sathered from beneath the‘ﬂain cliff, these being‘

only part of those killled or injured by falling rocks,

k3

More dezd or crippled birds were ohserved out of safe reach

and others were found partially conswied Wy rlancous-winged

gulls, Probably most of the kittlwskes xill=d ars washed

R e

awzay at high tide, Dissection of 29 of tha »irds gathered

"

omiroe?

between June 9-18 revealed 19 to be males, 10 females, Dead
and crippled birds continued to appear heneath the cliffs

throughout the study period.
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One dead klttiwae was brought to the ohserver on July
21 by a2 photographer who reported that is was one of two

birds struck by, perégrine falcon (Falco peréqrinus). The
M

other kittiwake was carried off. Several ohservations of
peregrine falcons were made near the mainArookery. On

June 13 two of these birds were seen on % ledge.,. Although
the investigator did not witness any aétual predation on
kittiwakes by peregrines, he 41id flush a »ird of thls species
off of a partially consumed kittiwake on one occosion.
Several gyrfalcon (Falco rusticolis) observations were also

I et
made In the ares.

On one occasion a xittiwake was found trapped between
several boulders below high tide line ,and on another occaslion )

ged on 1ts

o]

one that 1ad heen tranped when 2 mussel suell cl
foot wés observed, These freak accidients are probably very
minor czuses of mwmortality, »ut severn]l peocle from the canvery
have reportel seeing kittiw%kes travped by mussels 2t low L
tide. |

Because the black-lezged kittiwalke from DNixednl «ild-

~life Refuge feed out in Cook Inlet, 1t is possitle that much

ke

rortality coes undetected, Death frow accidents at =sea or
possibly frem effects of oil would lixsly ~o largely un-

detected., .

Wnaﬁinﬁ
resn =

Evidence suggests that the kXittiwake from Cuisik

fsland feeds mainly out in Cook% Inlet, vrobzbly in tidal
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rips and other areas of current. Flshermen report seeing
kittiwakes feeding in such areas, 2nd the,investigétor has
obser&ed numerous kittiwakes in a tidal rip mldway between
Chistik Island and Anchor Point on Auzust 9, 1970. Large
numbers of Xittiwakes were often observed leaving the cliffs
and flyine out over Cook Inlet at sunset, On July 2%,

.2 nearly continuous stream of kittiwakes was observed for
3 hours as the birds flew soﬁth past the mouth of Johnson
River south of [uxedni. 1In that instance, 1,207 birds were
counted dvring a 15 winute period as they flew past the
1nyestigatqr's vantage point, On one occasion kitﬁiwakes
were observed feeding on small fish at the edge of 2 tidal
rip north of Duck Island. Some of thesé bifds dove into
the water leaving only part of their wings visible above
the surface.

Kittiwakes were never seen to feed near the ¢liffs of
the main rookery to =ny major degree} Oﬁce the salmon
cahﬁery went into operation, howevef, kittiﬁakes were
occasionally obsnrved‘picking hits of waste from the surface

of Maxedni Channel.

Posgihle Effects of duman Disturbancs

Puring the summer months there is coasiderable com~
mercial fishing and related activity on ani zround Chisik
Island making human disturbance of the kittiwakes very

Tich a poesibility. A salmon cannery owned =2nd operated
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by.the Snug Harbor Packing Company, is located on 20 2cres
of private l3nd less than a half mile northwest of the main
Chisik Island colony.

Boats entering and leaving I'uxedni Channel must pass
the maln rookery. In 1970 boats nsing Iixedni Channel
varied in size frowm swiffs used to tend beach nets to
ten&ers, freight barges and a Standard 011 tanker which
delivered fuel to the cannery several timeé during the
summer. Alr traffic to and from the cannery also pisses
two of the rookerles,. |

Because there are no conﬁinuous beaches between the
éannery and the maln rookery =zt hﬁ& tide, cannéry personvel
do not often freauent the area beneath the maln rookery.
Boat and alrplane traffic cause some dlsturhance among the
kittiwakes, hut the degree of aiqrm that wvas exhibited by
the birds d4id not seem any greater than that caused by the

presence of bald eagles (.Jallzeetus 1eﬁcooepha1us)Aor pere=-

" grine falcons in the vicinity of the ¢liffs., 3Seach netting
was done imrediately adjacent to all of the rookeries, and
althcuzh this is a source of wmortality for common murres,

puffins, cormorants (Ph2lacrocorax anritius a2nd P, pelezicus),

N

pigson zulllenots (Cemowvuz columba), comiron elders (

Sorateria

10llissiva) 2and parhaps other 4diving Birdz, no> observations

or reports were made of kilttiwakes heinz taken Aurinz net-
ting overaticns. The effects on the xittiwaves, if any,

of garbage 2nd other waste materials dumped inte Tuxedni
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Channel by the cannery and by vessédls anchored in and
travelling the waters near Chisik Island were not ieter-
mined.

Some potential exists for oll contamination of the
waters immediately adjacent to some of the cliffs., The
cannery at Snuz darbor has storage facllities for large
quantities of diesel fuel which are refilled by tankers
several times during the summer, Canmery personnel rebort
that a tanker operated by Standard 011l was hung up at low

tide near the cannery in the surmer of 1969.

Eopulatién

A series of black-and.white photographs which blan-
keted the main rookery were taken with a 35‘mw. camera,
Prints 8X10 inches in size were made and a count was
attenpted from these. This method prooved to be some-
whap*’unsatisfacbory for several reasons. Ihe photographs
wefe takenvfrom the falrly narrow beacﬁ beneath the cliffs
at low tide, so some birds on the higher portiéns of the
cliffs were not visible and on other portions of the
" ¢liffs some birds flew away on the approach of the in-
vestigator., A lack 6f clarity in some photographs, voor A !
contrast between kittiwakes and light colored c¢cliffs and
vegetation on some cliffs also posed prohlems,

Reliable counts were only possible for the lower
cliffs at the south tié of Chisik Island. 6400 birds

were counted on photographs of this area to which were




C.at the. wauer edge at the t*me that tha photographs were.

Aadded an estimated 1500 birds xhlch were perchod on ro ks

v

‘)“;xt&ken., A rough ﬂstzmate of 90 000 ‘birds would probably

. be. *easonable for the main rockery. The use of a boat

and a larger negative size should allow a fairly accurate‘

a'(counu of kittiwaves by~pnoto5raph1c mephods or b¢ 3ctual»r

'.counts of . bi”us on the cl*ffs. An atteqpt to arrive at

a total population figure for all-rookeries in the area

‘will be made in 1971,
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