BREEDING STATUS e
POPUL ATION TRENDSAND -
DIETSOF SEABIRDSIN \V;

w‘..)‘

']

ALASKA, 2002



AMNWR 04/15

BREEDING STATUS, POPULATION TRENDSAND
DIETSOF SEABIRDSIN ALASKA, 2002

Compiled By:

Donald E. Dragoo, G. Vernon Byrd, and David B. Irons®

Key words: Aethia, Alaska, Aleutian Islands, ancient murrelet, Bering Sea, black-legged kittiwake,
Cepphus, Cerorhinca, Chukchi Sea, common murre, crested auklet, diet, double-crested cormorant, fork-
tailed storm-petrel, Fratercula, Fulmarus, glaucous-winged gull, Gulf of Alaska, hatching chronology,
horned puffin, Larus, Leach’s storm-petrel, least auklet, long-term monitoring, northern fulmar,
Oceanodroma, parakeet auklet, pel agic cormorant, Phalacrocorax, pigeon guillemot, population trends,
Prince William Sound, productivity, red-faced cormorant, red-legged kittiwake, rhinoceros auklet, Rissa,
seabirds, Synthliboramphus, thick-billed murre, tufted puffin, Uria, whiskered auklet.

U.S. Fishand Wildlife Service
AlaskaMaritimeNational WildlifeRefuge
95 Sterling Highway, Suite 1
Homer, Alaska, USA 99603

October 2004

Citeas: Dragoo, D. E., G. V. Byrd, and D. B. Irons. 2004. Breeding status, population
trends and diets of seabirdsin Alaska, 2002. U.S. Fish and Wildl. Serv. Report AMNWR 04/15.

aDragoo (don_dragoo@fws.gov) and Byrd (vernon_byrd@fws.gov) at Alaska Maritime
NWR, Homer; Irons (david_irons@fws.gov) at U. S. Fish and Wildlife Service, Migratory Bird
Management, 1011 East Tudor Road, Anchorage, Alaska USA 99503



When using information from this report, data, results, or conclusions specific to alocation(s)
should not be used in other publications without first obtaining permission from the original
contributor(s). Results and conclusions general to large geographic areas may be cited without
permission. This report updates previous reports.



EXECUTIVE SUMMARY

Dataare being collected annually for selected species of marine birds at breeding colonies
on thefar-flung Alaska Maritime National Wildlife Refuge (NWR) and at other areasin Alaskato
monitor the condition of the marine ecosystem and to eval uate the conservation status of species
under thetrust of the U. S. Fish and Wildlife Service. The strategy for colony monitoring includes
estimating timing of nesting events, rates of reproductive success (e.g., chicks fledged per nest),
population trends and diet composition of representative species of various foraging guilds (e.g.,
offshore diving fish-feeders, offshore surface-feeding fish-feeders, diving plankton-feeders) at
geographically-dispersed breeding sites. Thisinformation enables managersto better understand
ecosystem processes and respond appropriately to resource issues. It also provides abasis for
researchers to test hypotheses about ecosystem change. The value of the marine bird monitoring
program is enhanced by having sufficiently long time-seriesto describe patternsfor these long-
lived species.

In summer 2002 data were gathered on northern fulmars, storm-petrels, cormorants,
glaucous-winged gulls, kittiwakes, murres, pigeon guillemots, ancient murrel ets, auklets, and/or
puffins at ten annual monitoring sites on the Alaska Maritime NWR, one annual monitoring site
on the Togiak NWR and one site on the Becharof NWR. In addition, data were gathered at five
other locations which are visited intermittently or are currently part of aresearch or monitoring
program off refuges (e.g., Exxon Valdez Trustee Council-sponsored research).

In 2002, we recorded no cases of later than normal hatching chronology. All species were
within normal bounds or were earlier than average. Surface plankton feeders (storm-petrels) were
earlier than normal in all cases (speciesx site). Timing of nesting of diving plankton feeders
(auklets) was normal in all but two cases, the exceptions being earlier than average hatching dates
of least and crested auklets at St. Lawrence Island. Fish feeders (cormorants, gulls, kittiwakes,
murres, murrelets, puffins) were earlier than normal in 26 of 37 cases and about normal in 11
cases.

Plankton feeders (storm-petrels and auklets) had average or below average rates of
reproductive successin all but two cases. Least and crested auklets exhibited above average
success at St. Lawrence Island in 2002. For surface fish feeders, gulls had above average or
averagerates of successat al sites. At Chukchi and Bering Sealocations kittiwakes had bel ow
average success in three of 14 instances, with average or above average productivity at the
remaining sites. In the Gulf of Alaska, kittiwake success was above averagein al four cases.
Monitored species of diving fish feeders (cormorants, murres, murrelets, rhinoceros auklets and
puffins) had average or above average rates of productivity in the majority of instancesin Alaska
in 2002. Below average success was recorded in 16 of 39 cases (species x sites), spread
throughout the species mix and geographic regions.

Storm-petrel populations were increasing at two colonies and stable at the remaining sites.
Trendsfor fish feeders (fulmars, cormorants, gulls, kittiwakes, murres, guillemots, rhinoceros
auklets, puffins) exhibited upward and downward trendsin about equal numbers of cases (species
x site). Stable populations were seen in 48 of 81 cases. No geographic patterns were apparent
with regard to popul ation trends of fish eating seabirds. Diving plankton feeders showed mixed
resultsaswell. Least auklet populations were stable at Kasatochi 1sland while crested auklets
appeared to be increasing at that colony.
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INTRODUCTION

Thisreport isthe seventh in aseriesof annual reports summarizing theresultsof seabird
monitoring surveys at breeding colonies on the Alaska Maritime National Wildlife Refuge
(NWR) and elsewherein Alaska (see Byrd and Dragoo 1997, Byrd et al. 1998 and 1999, Dragoo
et al. 2000, 2001 and 2003 for compilations of previous years data). This report seriesis
patterned after the publications of the Joint Nature Conservation Committee in Britain (e.g.,
Mavor et a. 2002). Like in Britain, the seabird monitoring program in Alaskais designed to keep
track of selected species of marine birds that indicate changes in the ocean environment.
Furthermore, the U. S. Fish and Wildlife Service has the responsibility to conserve seabirds, and
monitoring data are used to identify conservation problems. The objective isto provide long-
term, time-series data from which biologically-significant changes may be detected and from
which hypotheses about causes of changes may be tested.

The Alaska Maritime NWR was established specifically “ To conserve marine bird
populations and habitats in their natural diversity and the marine resources upon which they rely”
and to “provide for an international program for research on marine resources’ (Alaska National
Interests Land Conservation Act of 1982). The monitoring program is an integral part of the
management of thisrefuge, by providing datathat can be used to define “normal” variability in
demographic parameters and identify patternsthat fall outside norms and thereby constitute
conservation issues. Although approximately 80% of the seabird nesting colonies in Alaska occur
on the Alaska Maritime NWR, marine bird nesting colonies occur on other public lands (national
and state refuges) and on private lands as well.

The strategy for colony monitoring includes estimating timing of nesting events,
reproductive success, population trends, and prey used by representative species of various
foraging guilds (e.g., murres are offshore diving fish-feeders, kittiwakes are offshore surface-
feeding fish-feeders, auklets are diving plankton-feeders, etc.) at geographically dispersed
breeding sitesa ong theentire coastline of Alaska(Fig. 1). A total of 10 sitesontheAlaskaMaritime
NWR, located roughly 300-500 km apart, are scheduled for annual surveys, and at least some
datawereavailablefromall of thesein 2002. Furthermore, dataare recorded annually or semiannually
at other stesoninAlaska. In addition, coloniesnear theannual sitesareidentified for lessfrequent
surveysto* calibrate” theinformation at theannual sites. Dataprovided from other research projects
(e.g., those associated with eval uating theimpacts of oil spillson marine birds) also supplement the
monitoring database.

In this report, we summarize information from 2002 for each species; i.e., tables with
estimates of average hatch dates and reproductive success, and maps with symbolsindicating the
relative timing of hatching and success at various sites. In addition, historical patterns of hatching
chronology and productivity areillustrated for many sites (those where we have adequate
information). Population trend information isincluded for sites where at least four data points
have been gathered. Seabird diet data from several locations are presented as well.
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Figure 1. Map of Alaska showing the locations of seabird monitoring sites summarized in thisreport. Font

colorsindicate geographic regions.



METHODS

Datacollection methodsgenerally followed protocol sspecified in“ Standard Operating
Proceduresfor Population Inventories’ (USFWS2000a, b, ¢). Timing of nesting eventsand
productivity usually were based on periodic checksof samplesof nests (frequently in plots) throughout
the breeding season, but afew estimatesof productivity were based on singlevisitsto colonieslatein
the breeding season (as noted intables). Hatch dates commonly were used to describe nesting
chronology. Productivity typically was expressed aschicksfledged per egg, but occasiondly other
variableswere used (e.g., chickshatched per egg, chicksfledged per nest site) (Table 1). Population
surveyswere conducted for ledge-nesting species at times of the day and breeding seasonwhen
variability in attendance wasreduced. Most burrow-nester countswere made early inthe season before
vegetation obscured burrow entrances. Deviationsfrom standard methodsareindicated in reportsfrom
individua siteswhich areappropriately referenced.

Table 1. Productivity parametersused inthisreport.

Species Productivity Vaue

Storm-petrels Chicks Fledged/Egg (Tota chicks fledged/Total eggs laid)

Cormorants Chicks Fledged/Nest (Total chicks fledged/Total nests)

Glaucous-winged Gull ~ Hatching Success (Total chicks/Total eggs)

Kittiwakes Chicks Fledged/Nest (Total chicks fledged/Total nests)

Murres Chicks Fledged/Nest Site (Total chicks fledged/Total sites where egg was laid)
Ancient Murrelet Hatching Success (Total chicks/Total eggs)

Auklets (except RHAU) Chicks Fledged/Nest Site (Total chicks fledged/Total sites where egg was laid)
Rhinoceros Auklet Chicks Fledged/Egg (Total chicks fledged/Total eggs)

Puffins Chicks Fledged/Egg (Total chicks fledged/Total eggs)

This report summarizes monitoring data for 2002, and compares 2002 results with
previous years. For siteswith at least two years of data prior to 2002, site averages were used for
comparisons. Otherwise, prior estimates for nearby sites were utilized for comparisons. For
chronology, we considered dates within 3 days of the long-term average “normal”; larger
deviations represented relatively early or late dates. For productivity, we defined significant
deviations from “normal” as 20% or greater from the site or regional average. Overall population
trends were analyzed using linear regression models on log-transformed data (In). Trends were
consdered to besignificant if p<0.05 and arereported as percent per annumincrease or decline.
Corrected popul ation datawere used for the Pribilof Idands (Renner and Howard 2003).

Dietsof seabirdsarereported as percent occurrence of prey typesin either the nestling or adult
diets. Nestling diet dataare generally from chick regurgitations or observationsof bill loadsof fish
brought to the chicksand adult diet dataare from regurgitations or somach samples. Dataarereported
in stacked bar graphsto facilitate having severa yearsof dataon onegraph. The complete stacked bar
indicatesthe cumulative percent occurrence of prey typesin the samplesand can add upto severa
hundred percent. The cumul ative percent occurrence providesinformation on the average number of
prey types per sample. For example, acumulative percent occurrence of 400% for least auklets
indicatesthat on average each bird consumed four different prey typesduring oneforagingtripanda
cumulative percent occurrence of 100% for black-legged kittiwakesindicatesthat on average each bird
consumed one prey typeduring oneforaging trip.



RESULTS
Northern Fulmar (Fulmarusglacialis)

Breeding Chronology.—No datafor 2002.

Productivity.—Nodatafor 2002.

Popul ations.—Northern fulmarswere counted at three col oniesin 2002 (Fig. 2). Nosignificant
trendswerefound at any of thesesites. Highly variableattendanceat coloniesisreflectedinlargeerror
bars.

Diet.—Nodata.
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Figure 2. Trends in populations of northern fulmars at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).



Fork-tailed Stor m-Petrel (Oceanodroma furcata)

Breeding Chronology.—The mean hatching datefor fork-tailed storm-petrels
wasreatively early at Aiktak I1Slandin 2002 (Table 2, Fig. 3).

Table 2. Hatching chronology of fork-tailed storm-petrels at Alaskan sites monitored in 2002.

Long-term
Site Median Mean Average Reference
Aiktak I. 1 Jul (20)? 3Jul (20) 15 Jul*(5)2 Dykstraand Wynn 2002

aSample size in parentheses represents the number of nest sites used to calculate the mean or
median hatch date and the number of years used to calculate the long-term average. Current
year not included in long-term average.

®Mean of annual means.

Productivity.—n 2002, productivity of fork-tailed storm-petrelsranged from 89% at Aiktak
Island to 65% at Ulak Island (Table 3, Fig. 4). Compared to previousyears, this specieshad
approximately average successat al three of the siteswhereit wasmonitored.

Table 3. Reproductive performance of fork-tailed storm-petrelsat Alaskan sitesmonitored in 2002.

Chicks No. of No. of
Site Fledged¥/egg Plots Eggs Reference
Buldir I. 0.72 6 65 Williams et al. 2002
Ulak I. 0.65 N/AP 62 Syria2002
Aiktak . 0.89 4 25 Dykstraand Wynn 2002

¥Fledged chick defined as being still alive at last check in August or September.
®Not applicable or not reported.

Popul ations.—Fork-tailed and L each’s storm-petrel burrowswere combined at most sitesfor
population monitoring purposes. Storm-petrel popul ations have increased by 9.3% per annum at Aiktak
Island since 1990 and by 7.4% per annum at St. Lazarialdand since 1993 (Fig. 5). No other
monitored coloniesexhibited significant trends.

Diet.—-Myctophidsdominated the diets of fork-tailed storm-petrelsat both Buldir and St.
Lazariaidands. Fork-tailed storm-petrelsat Buldir ISand ateamorediversediet thanthoseat St.
Lazarialdandincluding amphipodsand squid. Inasmall samplefrom Aiktak 1dand, storm-petrel diets
congisted entirely of an unidentified species of amphipod of the genus Parathemisto (Fig. 6).
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Figure 3. Hatching chronology of fork-tailed storm-petrels at Alaskan sites monitored in 2002. Graphs
indicate the departure (if any), in days, from the site mean (current year not included).



r
E——
[——
e X
——
E—
e
© e S
o 1 o v E F
2l N 8 A LR
E|l < o o o N L
[ NI A R ] S B B hilu =
© o -}
SP3R 5 &3 3 ; o
Nu_'Soooov a L
o
S L oo
Al << lmO B r
- oo
L=
o v o N
=L I
_c o o

Ilm 0'00
98 02

Aiktak

7 ’ a
: N\
& 0 71 1 1 =
Q S wn O v O
. S & v oa 3
- o o o <
q
<
N %
l:_o &
|
[ . N
N 9
e I
. 2 K

1]
A
‘8 2

e
©
S 2 :
Q C
X C
. O B
“ 35 -
= L oo
S v o n o r
S K v A <9 C
- oo
- 3 S o o r &
o=
[ =
S v o v o
S & A 4 3
—_ S o o o
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Figure 6. Diets of fork-tailed storm-petrels at Alaskan sites. Sample sizes are indicated by the number
above the stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are reported
as percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to more
than100% because birds ate more than one prey type per foraging trip.



L each’ sStor m-Petr el (Oceanodromaleucorhoa)

Breeding Chronology.—Themean hatching datefor Leach’sstorm-petrelswas
relatively early at Aiktak Idandin 2002 (Table4, Fig. 7).

Table 4. Hatching chronology of Leach’s storm-petrels at Alaskan sites monitored in 2002.

Long-term
Site Median Mean Average Reference
Aiktak . 22 Jul (10)2 22 Jul (10) 31 Jdul*(5)* Dykstraand Wynn 2002

aSample size in parentheses represents the number of nest sites used to calculate the mean or
median hatch date and the number of years used to calculate the long-term average. Current
year not included in long-term average.

®Mean of annual means.

Productivity.—n 2002, productivity of Leach’sstorm-petrel sranged from 66% at Buldir Idand
to 39% at Aiktak Idand (Table 5, Fig. 8). Compared to previousyears, this specieshad bel ow average
successat Aiktak Idand and approximately average productivity at Buldir ISland.

Table5. Reproductive performance of L each’sstorm-petrelsat Alaskan sitesmonitored in 2002.

Chicks No. of No. of
Site Fledged®¥/egg Plots Eggs Reference
Buldir I. 0.66 6 85 Williams et al. 2002
Aiktak . 0.39 6 15 Dykstraand Wynn 2002

¥Fledged chick defined as being still alive at last check in August or September.

Popul ations.—Fork-tailed and L each’s storm-petrel burrowswere combined at most sitesfor
population monitoring purposes. Storm-petrel popul ationsincreased by +9.3% per annum at Aiktak
Idand and by +7.4% per annum at St. Lazarialdland (Fig. 5). No other monitored coloniesexhibited
sgnificanttrends.

Diet.—TheLeach’sstorm-petrelsfrom Buldir and St. Lazariaidandspredominately ate
myctophidswith lesser amounts of amphipodsand unidentified fish. At Buldir Idand Leach’sstorm-
petrelsateamorediversediet than at St. Lazariasecondarily relying on avariety of amphipodsand
euphaudids. Inasmall samplefromAiktak Idand, Leach’sstorm-petrel diet consisted entirely of
unidentifiedfish (Fig. 9).
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Figure 7. Hatching chronology of Leach’s storm-petrels at Alaskan sites monitored in 2002. Graphs
indicate the departure (if any), in days, from the site mean (current year not included).
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Figure 9. Diets of Leach’s storm-petrels at Alaskan sites. Sample sizes are indicated by the number above
the stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are reported as
percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to more
than100% because birds ate more than one prey type per foraging trip.
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Double-crested Cor mor ant (Phalacrocorax auritus)

Breeding Chronology.—No datafor 2002.

Productivity.—n 2002, double-crested cormorants averaged just over onechick per
nest at Puale Bay, lower thanin 2001 (Table 6). Thisspecieshad fairly low productivity at
Aiktak Idand aswell.

Table6. Reproductive performance of double-crested cormorantsat Alaskan sitesmonitoredin 2002.

Chicks No. of
Site Fledged/Nest Nests Reference
Aiktak I. 0.60 15 Dykstraand Wynn 2002
PuaeB. 1.33 3 Kaler et a. 2003

Popul ations.—No data.

Diet.-4nasinglesamplefromAiktak Idand, double-crested cormorant diet cons sted entirely of
kelp greenling (Fig. 10).

Double-crested Cormorant , Aiktak Island
(adult regurgitation)
140

120 -
100 - ()
80 4

60 4

Percent Qccurrence

40 -

20

0 T T T
1997 1998 1999 2000 2001 2002

Year

mmm Kelp Greenling

Figure 10. Diets of double-crested cormorants at Alaskan sites. Sample sizes are indicated by the number
above the stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are reported
as percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to more
than100% because birds ate more than one prey type per foraging trip.
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Red-faced Cormor ant (Phalacrocorax urile)

Breeding Chronology .—Red-faced cormorant eggshatched on 7 July on average at
Puale Bay in 2002 (Table 7), earlier thanin 2001.

Table7. Hatching chronology of red-faced cormorantsat Alaskan sitesmonitored in 2002.

Long-term
Site Median Mean Average Reference
Puae B. — 7 Jdul (131)2 N/AP Kaler et al. 2003

aSample size in parentheses represents the number of nest sites used to calculate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

®Not applicable or not reported.

Productivity .—n 2002, productivity of red-faced cormorantsranged from 0.60 chicksfledged
per nest at Ulak Idand to 2.29 chicksfledged at Puale Bay (Table 8). Productivity wasaverage or
higher at most siteswherethis specieswas monitored in 2002 with the exception of Ulak and Aiktak
idands, wheresuccesswasrdatively low (Fig. 11).

Table8. Reproductive performance of red-faced cormorantsat Alaskan sitesmonitored in 2002.

Chicks No. of No. of
Ste Fledged/Nest Fots Nests Reference
St. Georgel. 1.90 2 31 Mooreand Boyd 2002
Ulak 1. 0.60% N/AP 68 Syria2002
Kasatochi I. 2.10 N/A 22 Syria2002
Aiktak . 1.12 N/A 49 Dykstraand Wynn 2002
PualeB. 2.29 N/A 144 Kaler etal. 2003
Chiniak B. 0.96* 2 51 Kildaw et al. 2003

a/alue obtained from onetimevisit to colony.
®Not applicable or not reported.

Popul ations .—Red-faced cormorantswere differentiated from other cormorantsat only two
colonies. Wefound asignificant annua decline of -4.2% at the Semidi I andsand a-12.9% per annum
decreaseat Chiniak Bay (Fig. 12). Seethe section covering pel agic cormorantsfor adiscussion of
genera cormorant population trendsat col onieswherethe speciesare combined.

Diet —Nodata
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Figure 12. Trendsin populations of cormorants at Alaskan sites. Error bars (90% confidence intervals) are
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Figure 12 (continued). Trendsin populations of cormorants at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).
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Pelagic Cormor ant (Phalacrocorax pelagicus)

Breeding Chronology .—Hatching datesfor pelagic cormorantswere about
average at Cape Peircein 2002 (Table9).

Table9. Hatching chronology of pelagic cormorantsat Alaskan sitesmonitored in 2002.

Long-term
Ste Median Mean Average Reference
CapePeirce — 18 Jun (43)2 20Jun® (102  R.MacDonad Unpubl. Data2002

aSample size in parentheses represents the number of nest sites used to calculate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

®PMean of annual means.

Productivity .—Pelagic cormorant productivity wasaverage or aboveat most sitesmonitoredin
2002 (Table 10, Fig. 13). Successwasbelow average at Ulak, Aiktak and St. Lazariaislands.

Table 10. Reproductive performance of pelagic cormorantsat Alaskan stesmonitored in 2002.

Chicks No. of No. of
Ste Fledged/Nest Plots Nests Reference
CapePeirce 1.65 12 52 R. MacDonad Unpubl. Data2002
Round . 2.92 1 12 Cody 2002
Buldirl. 0.90 N/A? 66 Williamset a. 2002
Ulak 1. 0.80° N/A 5 Sryia2002
Kasatochi I. 1.40 N/A 13 Syria2002
Aiktak . 1.06 N/A 18 Dykstraand Wynn 2002
Chiniak B. 0.98° 8 259 Kildaw et al. 2003
St Lazarial. 0.60 4 281 L. Slater Unpubl. Data

aNot applicable or not reported.
®\/al ue obtai ned from onetime visit to colony.

Popul ations .—Cormorantsare known to shift nesting locationsbetween years, soitisdifficult to
confidently interpret changesin counts. Neverthel ess, numbers of pelagic cormorantsor nests (theindex
that has been used at some sites) haveremained relatively stableat most monitored sites(Fig. 12). We
found significant positivetrendsfor cormorantsat Kasatochi Idand (+3.9% per annum) and for pelagic
cormorantsat St. Lazarialdand (+38.6% per annum). Pelagic cormorantsdeclined at Chiniak Bay (-
6.1% per annum).
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Figure 13. Productivity of pelagic cormorants(chicksfledged/nest) at Alaskan sitesmonitored in 2002.
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Diet .—Pelagic cormorantsfrom St. Lazarialdand predominately ate sand lance, Irishlord, and
sculpinwith lesser amountsof other fish species(Fig. 14).

Pelagic Cormorant, 5t. Lazaria Island

(adult/chick diets- pellet)
260
240 | 32) (@)
220
200 -
180 -
160 -
140
120
100
80 -
60 -
40 -
20
0 T T T
1998 2000 2000 2001 2001 2002 2002

Percent Occurrence

Year

HE Sandlance
B Irish Lord

EE Sculpin

I Northen Sculpin
I Rockfish

1 Northen Ronquil
1 Gadid spp.
m Sablefish

1 Myctophid
1 Shrimp

[ Littorina spp.
1 Nucella spp.

Figure 14. Diets of pelagic cormorants at Alaskan sites. Sample sizes are indicated by the number above
the stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are reported as
percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to more
than100% because birds ate more than one prey type per foraging trip.
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Glaucous-winged Gull (Larusglaucescens)

Breeding Chronology .—Mean hatch datesfor gullsoccurredinlate June at
Aiktak and St. Lazariaidandsin 2002 (Table 11, Fig. 15), relatively early for both
sites. Mean hatch at Puale Bay was about the sameasin 2001.

Table 11. Hatching chronol ogy of glaucous-winged gullsat Alaskan stesmonitored in 2002.

Long-term
Ste Median Mean Average Reference
Aiktak . 27Jun(95)2 27 Jun(95)2 9Julb (7)2 Dykstraand Wynn 2002
PudeBay — 4 ul (21) N/A® Kaleratal. 2003
St. Lazarial. 27 Jun(33) 29Jun (33) 4 Julb (3) L. Sater Unpubl. Data

aSample size in parentheses represents the number of nest sites used to calculate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

®Mean of annual means.

°Not applicable or not reported.

Productivity .—Hatching successin 2002 ranged from 80 % at Aiktak and St. Lazariaidandsto
41%at Buldir ISand (Table 12, Fig. 16). Successwasaverage or aboveat all monitored colonies.

Table 12. Reproductive performance of glaucous-winged gullsat Alaskan sitesmonitored in 2002.

Hatching No. of No. of
Ste Success Fots Nests Reference
Buldirl. 0.41 N/AP 38 Williamset al. 2002
Aiktak . 0.80 2 190 Dykstraand Wynn 2002
Chowiet . 0.53 3 138 Wang 2002
PudeBay 0.59 N/A 8 S. SavageUnpubl. Data
St Lazarial. 0.80 3 41 L. Sater Unpubl. Data

Total chicks/Total eggs.
®Not applicable or not reported.

Popul ations .—\Wefound asignificant negativetrend at Buldir Iand (-21.1% per annum) and a
significant increase (+13.6% per annum) at Middleton Iland (Fig. 17). No trendswereevident at other
monitored colonies.

Diet —Glaucous-winged gullsonAiktak and Buldir idandsateawiderange of prey species
predominantly congisting of herring and sand lancewith lesser amountsof avian prey, seaurchins, other
invertebrates, marinea gaeand unidentified fish (Fig. 18). Most of the unidentified fishwerelargeand
possibly AtkaMackerel or Pacific Cod.

Thedietsof glaucous-winged gullsin PrinceWilliam Sound varied by site (Fig. 19). Glaucous-
winged gullsat Shoup Bay ate predominately offa followed secondarily by salmon eggsand intertidal
invertebrates. Eleanor Idand glaucous-winged gullsamost exclusively fed their chickssalmonidsand
capeinwhiletheadultsateamorediversediet.
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Figure 17. Trends in populations of glaucous-winged gulls at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
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Figure 17 (continued). Trendsin populations of glaucous-winged gulls at Alaskan sites. Error bars (90%
confidence intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s.
p>= 0.05 (not significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as
percent change per annum (p.a.).
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Black-legged Kittiwake (Rissa tridactyla)

Breeding Chronology .—1n 2002, nesting wasrelatively early at all monitored
sites(Table 13, Fig. 20).

Table 13. Hatching chronology of black-legged kittiwakes at Alaskan sitesmonitored in 2002.

Long-term
Ste Median Mean Average Reference
St. Lawrencel. — 15 Jul (58)2 21 Jul (3)2 Gall eta. 2003
Bluif — 17 Jul (N/AS)  25ulb(23) Murphy 2002
St. Paul 1. — 4 Jul (210) 21 Jul®(18) Howard 2002
St. Georgel. — 3dul (71) 19.Jul® (17) Mooreand Boyd 2002
CapePeirce — 1Jul (155) 11 Jul® (13) R. MacDonad Unpubl. Data
Buldirl. — 27 Jun (147) 6 Jul® (14) Williamset a. 2002
Chowiet . — 8 Jul (108) 16 Jul® (9) Wang 2002
E.Amatulil. 5Jul (186) 4 Jul (186) 12 Jul® (8) A. Kettle, Unpubl. Data

aSample size in parentheses represents the number of nest sites used to calcul ate the mean or
median hatch date and the number of years used to calculate the long-term average. Current year not
included in long-term average.
®Mean of annual means.
°Not applicable or not reported.

Productivity .—Productivity of black-legged kittiwakesin 2002 ranged from anear complete
faillureat CapeLisburneto 1.26 chicksfledged per nest at Bogod of I19and (Table 14). Productivity was
aboveaverageat al but three of the northern and western sitesmonitored thisyear and above average
at al monitored coloniesinthe Gulf of Alaska(Fig. 21).

Popul ations .—Significantly negative popul ation trendshave occurred at St. Paul (-4.0% per
annum), Chowiet (-1.9%), and Middleton (-7.5%) iSlandsand at Cape Peirce (-6.3%, Fig. 22).
Significant increaseshave occurred at Buldir 1dand (+7.9% per annum) and Prince William Sound
(+1.5%).

Diet .—Dietsof black-legged kittiwakes of theAleutian |dands, Bering Seaand Chukchi Sea
lacked the capelin and herring seeninthe Gulf of Alaskadiets (notethat legends contain different prey
typesfor thetwo areas). Instead, there was agreater occurrence of pollock, greenling, myctophidsand
euphausiids. Pollock and sand lance occurred in significant amountsinthe dietsof Pribilof Idand black-
legged kittiwakes but did not occur in the diets of western Aleutian black-legged kittiwakes (Figure 23).

Gulf of Alaskablack-legged kittiwakesrelied most heavily upon sand lance and capelin. Black-
legged kittiwakesin northern Prince William Sound (Shoup Bay) fed mostly on Pacific herring and sand
lance(Fig. 24).
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Figure 20. Hatching chronology of black-legged kittiwakes at Alaskan sitesmonitored in 2002. Graphs
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Table 14. Reproductive performance of black-legged kittiwakesat Alaskan sitesmonitored in 2002.

ChicksHedged/ No. of No. of
Ste Nest? Mots Nests Reference
C.Lisburne <0.01° N/A® 243 D. Roseneau Unpubl. Data
St. Lawrencel. 0.18 N/A 136 Gall etal. 2003
Bluif 0.66° 5 115 Murphy 2002
St. Paul 1. 0.80 15 343 Howard 2002
St. Georgel. 0.67 5 113 Mooreand Boyd 2002
CapePeirce 0.64 8 215 R. MacDonald Unpubl. Data
Round. 0.51 2 51 Cody 2002
Buldirl. 0.07 7 299 Williamset a. 2002
Koniuji I 0.80° 6 228 Syria2002
Bogodof . 1.26° N/A 394 Williamsand SowlsUnpubl. Data
Chowiet . 0.43 7 143 Wang 2002
Chiniak B. 0.41° 22 11,549 Kildaw et a. 2003
E.Amatulil. 0.89 10 436 A. KettleUnpubl. Data
Pr. Will. Snd. 0.34° N/A 24,275 D. B. IronsUnpubl. Data
@Total chicksfledged/Total nests.

bShort visit.
°Not applicable or not reported.
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Figure 22. Trends in populations of black-legged kittiwakes at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).
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Figure 22 (continued). Trends in populations of black-legged kittiwakes at Alaskan sites. Error bars (90%
confidence intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s.
p>= 0.05 (not significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as
percent change per annum (p.a.).
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Figure 22 (continued). Trends in populations of black-legged kittiwakes at Alaskan sites. Error bars (90%
confidence intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s.
p>= 0.05 (not significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as
percent change per annum (p.a.).
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Figure 23. Diets of black-legged kittiwakes at Chukchi Sea and Bering Sea sites. Sample sizes are
indicated by the number above the stacked bars. Source of samples (adult or chick) isindicated in the
graph title. Data are reported as percent occurrence of prey type in the diet. Cumulative percent
occurrence generally adds to more than100% because birds ate more than one prey type per foraging trip.
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Figure 24. Diets of black-legged kittiwakes at Gulf of Alaska sites. Sample sizes are indicated by the
number above the stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are
reported as percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to
more than100% because birds ate more than one prey type per foraging trip.
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Red-legged Kittiwake (Rissa brevirostris)

Breeding Chronology .—Hatch datesat all threemonitored siteswereearlier
than normal in 2002 (Table 15, Fig. 25).

Table 15. Hatching chronology of red-legged kittiwakes at Alaskan sitesmonitored in 2002.

Long-term
Site Mean Average Reference
St Paul I. 9 Jul (16)2 23 Jul® (16)2 Howard 2002
St. Georgel. 5 Jul (115) 19 Jul® (20) Moore and Boyd 2002
BuldirI. 2 Jul (23) 10 Jul® (14) Williams et al. 2002

aSample size in parentheses represents the number of nest sites used to calculate the mean
hatch date and the number of years used to calculate the long-term average. Current year
not included in long-term average.

®Mean of annual means.

Productivity .—1n 2002, red-legged kittiwakes experienced about average productivity at Buldir
and Bogodlof idands(Table 16, Fig. 26). Estimated productivity was above average at the other
moniotored Sites.

Table 16. Reproductive performance of red-legged kittiwakes at Alaskan sitesmonitored in 2002.

ChicksHedged/ No. of No. of
Ste Nest? Mots Nests Reference
St. Paul I. 0.39 3 38 Howard 2002
St. Georgel. 0.44 10 275 Moore and Boyd 2002
Buldirl. 0.16 N/AP 43 Williamset a. 2002
Bogodof . 0.42¢ N/A 24 Williamsand SowlsUnpubl. Data

zTotaI chicksfledged/Total nests.
Not applicable or not reported.
“Short visit.

Popul ations .—Red-legged kittiwakes declined significantly at St. Paul Iland (-2.6% per
annum). Thisspeciesexhibited apositive population trend at Buldir Idand (+4.1% per annum, Fig. 27).

Diet —Myctophidsdominated the diets of red-legged kittiwakes (Fig. 28). Squid, amphipods,

and euphausiidswere of secondary importanceat St. George and Buldir islands. Pollock and sand lance
occurred only in minor amountsin red-legged kittiwake diets.
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Figure25. Hatching chronology of red-legged kittiwakes at Alaskan sitesmonitored in 2002. Graphs
indicatethe departure (if any), in days, from the site mean (current year not included).
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Red-legged Kittiwake, St. Paul 1. Red-legged Kittiwake, St. Georgel.
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Figure 27. Trends in populations of red-legged kittiwakes at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).
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Red-legged kittiwake, St. George Island

Red-legged kittiwake, St. George Island (adult diets: regurgitation and/or stomach samples)
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Figure 28. Diets of red-legged kittiwakes at Alaskan sites. Sample sizes are indicated by the number above
the stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are reported as
percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to more
than100% because birds ate more than one prey type per foraging trip.
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Common Murre(Uriaaalge)

Breeding Chronology .—Timing of common murre nesting eventsin 2002 was
earlier than averageat al but two of the 10 monitored sites (whereeggswerelaid) and
averageat theremainder (Table 17, Fig. 29).

Table 17. Hatching chronology of common murresat Alaskan sitesmonitored in 2002.

Long-term
Site Median Mean Average Reference
St. Lawrencel. — 30Jul (15)2 3Aug’(3)2  Gdleta.2003
Bluff 21 Jul (N/A°) — 26ulY(25)  Murphy 2002
St Paul . — 6Aug (82) 4AugP(17) Howard 2002
St. Georgel. — 1Aug (30) 4AugP(18) Mooreand Boyd 2002
CapePeirce — 16 Jul (73) 23Jul*(13) R.MacDonadUnpubl. Data
Buldirl. 11.Jul (7) 133Ul (7) 19 Jul* (5) Williamset al. 2002
Chowietl. — 19 Jul (107) 23 Jul® (8) Wang 2002
PudeB. — 6 Aug (536) 27Aug®(5) Kaleretal. 2003
E.Amatulil. 5Aug(158)  3Aug(158) 7Aug®(9)  A.Kettle,Unpubl. Data
St. Lazarial. — 8Aug (47) 14AugP(8)  L.Sater Unpubl. Data

aSample size in parentheses represents the number of nest sites used to calculate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

®Mean of annual means.

°Not applicable or not reported.

dMean of annual medians.

Productivity .—Common murre productivity wasaverage or above average at about half of the
sitesmonitoredin 2002 (Table 18, Fig. 30). No murreslaid eggsand no chickswere produced for the
fifth consecutiveyear at Kasatochi 1dand. Likewise, no eggswerelaid by thisspeciesat Aiktak Idand
in 2002. Productivity alsowasbelow averageat St. Lawrence, Round and St. Lazariaidands.

Popul ations .—At siteswhere countsof murresare madefrom thewater, itisdifficult to
accurately assign every individual to aspecies. Asaresult, common and thick-billed murresoftenare
combined at these coloniesfor population trend analysis. Wefound significant negativetrendsin
common murre numbersat St. Paul and Chisik/Duck idands (-3.6% and -9.0% per annum,
respectively) aswell asat Cape Peirce (-3.9% per annum). Wefound apositivetrend for this speciesat
Gull Idand (+7.1% per annum, Fig. 31). Where murreswere not identified to species, wefound
sgnificant negativetrendsat Puale Bay (-4.4% per annum) aswell asMiddletonand St. Lazariaidands
(-4.9% and -4.2 % per annum, respectively). Significant positive trendswere evident for murresat
CapeLisburne (+4.7% per annum), and Koniuji and Chowiet idands (+19.3% and +0.9% per annum,

respectively, Fig. 31).
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Table 18. Reproductive performance of common murresat Alaskan sitesmonitored in 2002.

ChicksHedged/ No. of No. of
Ste Nest Site? Plots Nest Sites Reference
St. Lawrencel. 0.17 6 36 Gall etd. 2003
St. Paul 1. 0.70 6 86 Howard 2002
St. Georgel. 0.56 5 95 Mooreand Boyd 2002
CapePeirce 0.69 6 106 R. MacDonad Unpubl. Data
Round. 0.04 2 50 Cody 2002
Buldirl. 0.50 N/AP 10 Williamset a. 2002
Kasatochi |. 0.00 N/A 0 Syria2002
Aiktak . 0.00 N/A 0 Dykstraand Wynn 2002
Chowiet . 0.57 13 215 Wang 2002
PudeB. 0.88 17 616 Kaler etal. 2003
St. Lazarial. 0.43 5 73 L. Slater Unpubl. Data

aSince murres do not build nests, nest sites were defined as sites where eggs were laid.
®Not applicable or not reported.

Diet —Common murredietsexhibited significant geographic variability (Fig. 32). St. George
Idand common murresate euphausiidsand pollock with lesser amounts of squid. Common murresfrom
Buldir and Koniuji idandsate predominantly squid with lesser amountsof pollock and herring. Common
murresat Chowiet and Aiktak idandsate mostly sand lance and pollock.

Barrenidandscommon murresfed their chicksamost exclusively capelin. Notethat the Barren
|dandsdatawerefrom alarge number of bill load observationswhilethe other locationshad smaller
numbersof adult ssomach samples. Theprey itemsbrought to chicks may differ from the prey adults
select for themsalves.
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Figure 31. Trendsin populations of murres at Alaskan sites. Error bars (90% confidence intervals) are
shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not significant),
* p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent change per annum

(p-a).
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Figure 31 (continued). Trendsin populations of murres at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).
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Figure 31 (continued). Trendsin populations of murres at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).
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Figure 31 (continued). Trendsin populations of murres at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).
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Figure 31 (continued). Trendsin populations of murres at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).
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Common murre, Barren Islands Common murre, St. George Is.
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Figure 32. Diets of common murres at Alaskan sites. Sample sizes are indicated by the number above the
stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are reported as
percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to more
than100% because birds ate more than one prey type per foraging trip.
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Thick-billed Murre(Urialomvia)

Breeding Chronology .—n 2002, thick-billed murre chickshatched on about
averagedatesat all monitored Bering Seaand Aleutian Idand Sites (whereeggswere
laid) and were early at two of the three monitored Gulf of Alaskalocations, the
exception being Chowiet Idand (Table 19, Fig. 33).

Table 19. Hatching chronology of thick-billed murresat Alaskan sitesmonitoredin 2002.

Long-term
Ste Median Mean Average Reference
St. Lawrencel. — 30Jul (114)2 1Aug® (3)2 Gall eta. 2003
St. Paul 1. — 7Aug (153)2 4Aug’ (18) Howard 2002
St. Georgel — 27 Jul (151) 31 Jul® (20) Moore and Boyd 2002
Buldirl. 11 Jul (50) 13 Jul (50) 16 Jul® (14) Williamset a. 2002
Chowiet . 15 Jul (36) 17 Jul (36) 20 Jul® (7) Wang 2002
PuaeB. — 6Aug (26) 24 Aug® (5) Kaler etal. 2003
St Lazarial. — 5Aug (28) 11 Aug® (8) L. Sater Unpubl. Data

aSample size in parentheses represents the number of nest sites used to calculate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

®Mean of annual means.

Productivity .—Ratesof successin 2002 were average or above at most monitored colonies
(Table 20, Fig. 34). Thick-billed murreslaid no eggsand failed to produce any young, for thefifth year
inarow, at Kasatochi Idand. Likewise, no eggswerelaid at Aiktak Island in 2002. Productivity also
wasbelow averageat St. Lawrenceldand.

Table 20. Reproductive performance of thick-billed murresat Alaskan sitesmonitored in 2002.

ChicksFledged/ No. of No. of
Ste Nest Site? Plots Nest Sites Reference
St. Lawrencel.  0.35 9 162 Gall etal. 2003
St. Paul 1. 0.57 13 265 Howard 2002
St. Georgel. 0.53 14 371 Moore and Boyd 2002
Buldirl. 0.69 7 239 Williamset a. 2002
Kasatochi . 0.00 N/AP 0 Syria2002
Aiktak . 0.00 N/A 0 Dykstraand Wynn 2002
Chowiet . 0.36 N/A 97 Wang 2002
PuaeB. 0.83 N/A 30 Kaler etal. 2003
St Lazarial. 0.42 4 53 L. Sater Unpubl. Data

aSince murres do not build nests, nest sites were defined as sites where eggs were laid.
®Not applicable or not reported.

Populations .—Thick-billed murresdeclined at Hall and St. Paul islands (-2.4% and -1.7% per
annum, respectively) and increased at Buldir Iland (+7.6% per annum, Fig. 31).
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Figure 33. Hatching chronology of thick-billed murreat Alaskan sitesmonitored in 2002. Graphs
indicatethe departure(if any), in days, from the site mean (current year not included).
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Figure 34. Productivity of thick-billed murres (chicksfledged/nest site) at Alaskan sites monitored in 2002.
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Diet —CapeLisburnethick-billed murredietsconsisted of amgority of flatfish/sculpin and
pollock (Fig. 35). Thick-billed murredietsat St. Georgeldand consisted entirely of pollock,
unidentified fish, euphausiidsand squid. Thefrequency at which these prey groups occurred varied
widely among years. At Buldir 1dand, thick-billed murresateamost exclusively squid with some
myctophids. Thick-billed murredietsat Aiktak 1sland consisted of pollock and sand lance.

Thick-billed murre, St. George Is. Thick-billed murre, Buldir & Koniuji Is.
(adult stomach samples) (adult stomach samples)
120
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0 . . . 0 . . . .
1975 1980 1985 1990 1995 2000 1997 1998 1999 2000 2001 2002
Year Year
Thick-billed murre, Aiktak Is. Thick-billed murre, Cape Lisburne
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0 . . . 0 . . .
1997 1998 1999 2000 2001 2002 1997 1988 1969 2000 2001 2002
Year Year

= Gadid Spp. (Pollock)
= Pacific Sandlance
=== Capelin

—— Myctophid

—— Unidentified Fish
== Euphausiid

== Squid

== Flatfish or Sculpin
—= Herring

M ysid

Figure 35. Diets of thick-billed murres at Alaskan sites. Sample sizes are indicated by the number above
the stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are reported as
percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to more
than100% because birds ate more than one prey type per foraging trip.
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Pigeon Guillemot (Cepphus columba)

Breeding Chronology.—No data.

Productivity.—No data.

Populations—\Wefound asgnificant negative population trend for pigeon guillemotsat Aiktak
Idand (-5.8% per annum), but not for popul ations at other sites (Fig. 36).

Diet-nasmall samplefromAiktak Idand, pigeon guillemot dietsconsisted of greenling and
sculpin(Fig. 37).
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Figure 36. Trendsin populations of pigeon guillemots at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trends indicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).
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Pigeon Guillemot, Aiktak Island
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Figure37. Dietsof pigeon guillemotsat Alaskan sites. Sample sizesareindicated by the number above
the stacked bars. Source of samples (adult or chick) isindicated inthegraphtitle. Dataarereported as
percent occurrence of prey typeinthediet. Cumulative percent occurrence generally addsto more
than100% because birds ate morethan one prey type per foraging trip.
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Ancient Murrelet (Synthliboramphus antiquus)

Breeding Chronology.—Themean hatching datefor ancient murrel etiswasearlier
than average at Aiktak Idand, the only sitemonitored in 2002 (Table 21).

Table21. Hatching chronology of ancient murrel etsat Alaskan sitesmonitored in 2002.

Long-term
Ste Median Mean Average Reference
Aiktak . 28Jun(33)2  30Jun(33) 6.Jul® (3)2 Dykstraand Wynn 2002

aSample size in parentheses represents the number of nest sites used to calculate the mean or median
hatch date.
®Mean of annual means.

Productivity—M orethan three-quarters of ancient murrelet eggshatched at Aiktak Idandin
2002 (Table 22), about averagefor thissite.

Table 22. Reproductive performance of ancient murreletsat Alaskan sitesmonitored in 2002.

Hatching No. of
Ste Success? Nest Sites Reference
Aiktak . 0.87 35 Dykstraand Wynn 2002

@Total chicks hatched/Total known-fate eggs.
Popul ations.—No data.

Diet.—Nodata.
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Par akeet Auklet (Cyclorrhynchus psittacula)

Breeding Chronol ogy.—This specieswasmonitored at two sitesin 2002 (Table
23). Themean hatch date was about average at Buldir Idand. Thisspecieshatched a
few daysearlier onaverage at Chowiet Idand than at Buldir ISandin 2002.

Table 23. Hatching chronology of parakeet auklets at Alaskan sitesmonitored in 2002.

Long-term
Site Median Mean Average Reference
Buldir I. 5 Jdul (19)2 5 Jdul (19) 3 Jul® (10)2 Williams et al. 2002
Chowiet I. — 30 Jun (2) N/A® Wang 2002

aSample size in parentheses represents the number of nest sites used to cal culate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

®Mean of annual means.

°Not applicable or not reported.

Productivity.—n 2002, productivity at Buldir Idand wasbel ow average (Table 24). Two nests
found on Chowiet Idandfailed tofledge any chicks.

Table 24. Reproductive performance of parakeet aukletsat Alaskan sitesmonitored in 2002.

ChicksHedged/ No. of
Site Nest Site? Nest Sites Reference
Buldir I. 0.13 55 Williams et al. 2002

aNest site is defined as a site where an egg was laid.
Popul ations.—No data.

Diet.—Dietsof parakeet aukletswere examined on Buldir Iland and were dominated by
copepods, and secondarily by amphipodsand euphausiids (Fig. 38).
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Parakeet auklet, Buldir Island
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Figure 38. Diets of parakeet auklets at Alaskan sites. Sample sizes are indicated by the number above the
stacked bars. Samples represent adult gular pouch contents. Data are reported as percent occurrence of
prey type in the diet. Cumulative percent occurrence generally adds to more than100% because birds ate
more than one prey type per foraging trip.
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Least Auklet (Aethia pusilla)

Breeding Chronology.—Thedatesof hatching for least aukletswere about
averageat Buldir and Kasatochi idandsbut early at St. Lawrwnceldandin 2002 (Table
25, Fig. 39).

Table25. Hatching chronology of least aukletsat Alaskan sitesmonitored in 2002.

Long-term
Ste Median Mean Average Reference
St. Lawrencel. — 23 Jul (86)2 31Julb(3)2 Gall eta. 2003
Buldirl. 27 Jun (13) 25 Jun (13) 27 Jun® (12) Williamset al. 2002
Kasatochi I. 27 Jun (68) 27 Jun (68) 28 Jun® (6) Syria2002

aSample size in parentheses represents the number of nest sites used to calculate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

®Mean of annual means.

Productivity.—L east aukletsexhibited average or above average reproductive successin 2002 at
all monitored sites(Table 26, Fig. 40).

Table 26. Reproductive performance of least aukletsat Alaskan sitesmonitored in 2002.

ChicksHedged/ No. of
Site Nest Site? Nest Sites Reference
St Lawrencel. 0.89 89 Gall et al. 2003
Buldirl. 0.60 50 Williamset al. 2002
Kasatochi |. 0.52 97 Syria2002

aNest site is defined as a site where an egg was laid.

Popul ations.—L_east auklet popul ationsare monitored only at Kasatochi Idland, wherenotrend
wasfound (Fig. 41).

Diet.—L east aukletsare planktivorousand feed on severa typesof prey (Figs. 42 and 43).
Copepods (Calanus mar shallae, Neocal anus plumchrus/flemingeri Neocalanus cristatus) and
euphausiidswere generally themost common prey. All least aukl et dietswere diverse and had several
prey speciesin each sample (indicated by the cumulative Percent Occurrence” being more than 500%
iNnsome cases).
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Figure 39. Hatching chronology of least auklets at Alaskan sitesmonitored in 2002. Graphsindicatethe
departure (if any), indays, fromthe sitemean (current year not included).
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L east Auklet, Kasatochi I.

n.s.

’UTlOO—}
j=
= L
8 s
e L
g
Eso— .
% L
= 4w+
© L
gzo—

| ! IR R || PR B

1991 1993 1995 1997 1999 2001

Y ear

Figure 41. Trends in populations of least and crested auklets at Alaskan sites. Error bars (90% confidence
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intervals) are shown for years with multiple counts. Significance of trendsindicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent

change per annum (p.a.).
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Figure42. Dietsof least aukletsat St. Lawrenceldand. Samplesizesareindicated by the number

abovethe stacked bars. Samplesrepresent adult gular pouch contents. Dataare reported as percent

occurrenceof prey typeinthediet. Cumulative percent occurrence generally addsto morethan100%

because birds ate more than one prey type per foraging trip.
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Figure 43. Diets of least auklets at southeastern Bering Sea and Aleutian Island sites. Sample sizes are
indicated by the number above the stacked bars. Samples represent adult gular pouch contents. Data are
reported as percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to
more than100% because birds ate more than one prey type per foraging trip.
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'H.r Whiskered Auklet (Aethia pygmaea)
.r__:}_-;

o Breeding Chronology.—The mean hatching date for whiskered auklets at Buldir
Island in 2002 was about average (Table 27).

Table27. Hatching chronology of whiskered auklets at Alaskan sitesmonitored in 2002.

Long-term
Site Median Mean Average Reference
Buldir 1. 21 Jun (36)2 24 Jun (36) 22 Jun® (12)2 Williams et al. 2002

aSample size in parentheses represents the number of nest sites used to cal culate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

bMean of annual means

Productivity.—Productivity of whiskered aukletsat Buldir |9dand wasabout averagefor this
speciesat theonly siteat which it wasmonitored in 2002 (Table 28).

Table 28. Reproductive performance of whiskered aukletsat Alaskan sitesmonitored in 2002.

ChicksHedged/ No. of
Site Nest Site? Nest Sites Reference
Buldir I. 0.48 100 Williams et al. 2002

aNest site is defined as a site where an egg was laid.
Popul ations.—No data.

Diet.—Whiskered auklet dietswere only examined at Buldir ISand. Their diet consisted of a
widerange of prey speciespredominantly made up of copepodsand euphausiids (Fig. 44).
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Figure 44. Diets of whiskered auklets at Alaskan sites. Sample sizes are indicated by the number above
the stacked bars. Samples represent adult gular pouch contents. Data are reported as percent occurrence
of prey typein the diet. Cumulative percent occurrence generally adds to more than100% because birds
ate more than one prey type per foraging trip.
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Crested Auklet (Aethia cristatella)

Breeding Chronology.—The mean date of hatching for crested aukletsin 2002
wasabout average at Buldir and Kasatochi idandsand early at St. Lawrenceldand
(Table29, Fig. 45).

Table29. Hatching chronology of crested aukletsat Alaskan sitesmonitored in 2002.

Long-term
Site Median Mean Average Reference
St Lawrencel. — 23 duly (92)2 4 Aug® (3)2 Gall et al. 2003
Buldir 1. 25 Jun (26) 25 Jun (26) 28 Jun® (12) Williams et al. 2002
Kasatochi I. 27 Jun (70) 28 Jun (70) 1 Jul® (6) Syria2002

aSampl e size in parentheses represents the number of nest sites used to cal culate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

®Mean of annual means.

Productivity.—Crested auklets had about averagerates of successat Buldir and Kasatochi
isandsand above average productivity at St. Lawrenceldland in 2002 (Table 30, Fig. 46).

Table 30. Reproductive performance of crested aukletsat Alaskan sitesmonitored in 2002.

ChicksHedged/ No. of
Site Nest Site? Nest Sites Reference
St. Lawrencel. 0.83 105 Gall et a. 2003
Buldir I. 0.60 81 Williams et al. 2002
Kasatochi . 0.59 109 Syria2002

aNest site is defined as a site where an egg was laid.

Popul ations—Crested aukl et popul ations are monitored only at Kasatochi Idand, wherewe
found asignificantly positivetrend (+8.0% per annum, Fig. 41).

Diet.—Crested aukletsat Kasatochi, Buldir and St. Lawrenceidandsate awiderangeof prey
speciescons sting predominately of copepods and euphausiidswith lesser amounts of amphipods (Fig.

47).
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Figure45. Hatching chronology of crested auklets at Alaskan sitesmonitored in 2002. Graphsindicate
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Figure 47. Diets of crested auklets at Alaskan sites. Sample sizes are indicated by the number above the
stacked bars. Samples represent adult gular pouch contents. Data are reported as percent occurrence of
prey type in the diet. Cumulative percent occurrence generally adds to more than100% because birds ate
more than one prey type per foraging trip.
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Rhinocer osAuklet (Cerorhinca monocerata)

Breeding Chronology.— n 2002, the mean hatch date of rhinoceros auklets at
Chowiet Idand was 25 June (Table 31).

Table31. Hatching chronology of rhinocerosaukletsat Alaskan sitesmonitored in 2002.

Long-term
Ste Median Mean Average Reference
Chowiet . 24dun (142 25Jdun(14) N/AP Wang 2002

aSample size in parentheses represents the number of nest sites used to calculate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included
in long-term average.

®Not applicable or not reported.

Productivity.—Rhinocerosaukl et productivity wasbelow average at Chowiet Idand in 2002
(Table32).

Table 32. Reproductive performance of rhinocerosauklets at Alaskan sitesmonitored in 2002.

Chicks No.
Ste Hedged/Egg of Eggs Reference
Chowiet 1. 0.04 28 Wang 2002

Popul ations—\Wefound no significant no trend in popul ations of rhinocerosaukletsat S. Lazaria
Idand, theonly location where popul ations of this speciesweremonitored (Fig. 48).
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Figure 48. Trends in populations of rhinoceros auklets at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trendsindicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
change per annum (p.a.).
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Diet.—Rhinocerosauklet dietsfrom Chowiet I and predominately consisted of Peacific sand
lanceand some capelin. On Middleton | and aukletsmostly ate Pacific sand lancewith lesser amounts
of sandfishand greenling. Inasmall samplefrom St. Lazarialdand auklet dietscons sted entirely of
salmon (Fig. 49).
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Figure 49. Diets of rhinoceros auklets at Alaskan sites. Sample sizes are indicated by the number above
the stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are reported as
percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to more
than100% because birds ate more than one prey type per foraging trip.
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Horned Puffin (Fratercula corniculata)

Breeding Chronol ogy.—Mean hatch date was about averagefor thisspeciesat Buldir
Isandin 2002 (Table 33).

Table 33. Hatching chronology of horned puffinsat Alaskan sitesmonitored in 2002.

Long-term
Site Median Mean Average Reference
BuldirI. 19 Jul (42)? 20 Jul (42) 23 Jul® (14)2  Williams et a. 2002

aSample size in parentheses represents the number of nest sites used to cal culate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included
in long-term average.

®Mean of annual means.

Productivity.—Horned puffinsexhibited below average productivity at Buldir Iandin 2002
(Table 34, Fig. 50).

Table 34. Reproductive performance of horned puffinsat Alaskan sitesmonitored in 2002.

Chicks No.
Site Fledged/Egg of Eggs Reference
Buldir I. 0.32 91 Williams et al. 2002

Populations.—No data.
Diet.—Horned puffin dietsfrom Buldir Idand consisted of amajority of greenling, sand lanceand

somesquid. Horned puffinsat the Semidi Idlands predominately caught sand lance. Inasmall sample
fromAiktak Idand puffin diets consisted of sand lanceand tomcod (Fig. 51).
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Figure 50. Productivity of horned puffins (chicks fledged/egg) at Alaskan sites monitored in 2002. Lack of
bars on graphs indicates that no data were gathered in those years. Red line is the mean productivity at the
sitein al years for which there are data (current year not included).

74



Horned puffin, Buldir Island Horned puffin, Semidi Islands
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Figure 51. Diets of horned puffins at Alaskan sites. Sample sizes are indicated by the number above the
stacked bars. Source of samples (adult or chick) isindicated in the graph title. Data are reported as
percent occurrence of prey type in the diet. Cumulative percent occurrence generally adds to more
than100% because birds ate more than one prey type per foraging trip.
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Tufted Puffin (Fraterculacirrhata)

Breeding Chronology.—Hatch datesfor tufted puffinswere about average at
Aiktak I1dand and earlier than normal at Buldir ISandin 2002 (Table 35, Fig. 52).

Table 35. Hatching chronology of tufted puffinsat Alaskan sitesmonitored in 2002.

Long-term
Ste Median Mean Average Reference
Buldirl. 10Jdul (12)2  10Jul (12) 14 Jul® (13)? Williamset a. 2002
Aiktak 1. 26 Jul (34) 25ul (34) 28 Jul®(6) Dykstraand Wynn 2002

aSample size in parentheses represents the number of nest sites used to calculate the mean or median
hatch date and the number of years used to calculate the long-term average. Current year not included in
long-term average.

®Mean of annual means.

Productivity.—Tufted puffin productivity was below averagein 2002 at Buldir Idand and above
averageat Aiktak Idland (Table 36, Fig. 53).

Table 36. Reproductive performance of tufted puffinsat Alaskan sitesmonitored in 2002.

Chicks No. of
Ste Hedged¥/Egg Egos Reference
Buldirl. 0.17 35 Williamset a. 2002
Aiktak . 0.75 39 Dykstraand Wynn 2002

¥Fledged chick defined as being still alive at last check in August or September.

Popul ations—Wefound significant positive popul ation trendsat Nizki, Adak, Bogod of and
Aiktak idands (+8.7%, +18.3%, +3.3% and +2.5% per annum, respectively, Fig. 54).

Diet.—Themost frequently occurring prey speciesat Aiktak Idand was pollock (Fig. 55). Tufted
puffinsat the Barren 19 ands caught predominately capelin with lesser amountsof pollock and sand
lance. Puffinson Buldir 1dand foraged on adiverse assemblage of prey with the dominant prey species
changing from year toyear. On Middleton Idand puffinsmainly ate sand lance with lesser amounts of
sguid and other cephal opods.
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Figure 54. Trends in populations of tufted puffins at Alaskan sites. Error bars (90% confidence intervals)
are shown for years with multiple counts. Significance of trendsindicated as. n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
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Figure 54 (continued). Trends in populations of tufted puffins at Alaskan sites. Error bars (90% confidence
intervals) are shown for years with multiple counts. Significance of trendsindicated as: n.s. p>= 0.05 (not
significant), * p<0.05, ** p<0.01, *** p<0.001. Rates of increase or decline are reported as percent
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SUMMARY

Species Differences

Surface Plankton-Feeders.— n 2002, thetiming of hatching for both fork-tailed (FTSP) and
Leach’'s(LHSP) storm-petrelswasearly at Aiktak Island (Table 37). Fork-tailed storm-petrelshad
averagereproductive successat Aiktak Idand (Table 38). Leach’sstorm-petrel productivity wasbelow
average at that colony. Both species of storm-petrelshad average productivity at Buldir Idand. Fork-
tailed storm-petrel sa so had about average successat Ulak Idland. Storm-petrel (STPE) burrow
densities (both species combined) haveincreased or remained stablein recent years (Table 39).

Surface Fish-Feeders—\Wefound no significant trendsfor northern fulmar (NOFU) popul ations
at thePribilof ISandsor at Chowiet Iand (Table 39).

Glaucous-winged gulls(GWGU) aretreated here, a though they are opportunistic feederstaking
other birdsaswell asfishfor prey. In 2002, gull eggs hatched earlier than normal at both Aiktak and St.
Lazariaidands, and at about the average date at Puale Bay (Table 37). Gullshad average success at
Aiktak Idand and Puale Bay and above averagereproduction at Buldir, Chowiet and S. Lazariaidands
in 2002 (Table 38). Gull popul ations showed positive or stabletrendsat all but one colony (Table 39).
Numbersof thisspecieshave declined sgnificantly at Buldir Idand.

Black-legged kittiwakes (BLKI) had earlier than normal hatch datesat all eight stesmonitored
in 2002 (Table 37). Black-legged kittiwake productivity wasbelow average at two of thethree colonies
inthe northern Bering/Chukchi, and above average at onesitein 2002 (Table 38). Above average
successoccurred at most sitesin the Bering Seaand Aleutian 19l ands, with only one of six coloniesin
theseregionsexperiencing below average success. Thisspecieshad above average productivity at all
four monitored coloniesinthe Gulf of Alaska. Black-legged kittiwake popul ationsexhibited stable
trendsat 12 Sites, significant declinesat four coloniesand significant positivetrendsat two locations
(Table 39).

Red-legged kittiwake (RLK1) eggshatched earlier than normal in 2002 at the Pribilof 1dands
(St. Paul and St. Georgeidlands), and at Buldir Idand (Table 37). Reproductive successwas higher
than averageat the Pribilof 1dlandsand about average at Buldir and Bogodof idandsin 2002 (Table
38). Thisspeciesexhibited asignificant negative population trend at St. Paul Iland, notrend at either
. Georgeldand or Koniuji Idand and asignificant increaseat Buldir Idand (Table 39).

Diving Fish-Feeders(nearshore).—Timing of hatching wasrelatively early for red-faced
cormorants (RFCO) at Puale Bay and about averagefor pelagic cormorants (PECO) at CapePeircein
2002 (Table 37). Red-faced cormorants (RFCO) had above average reproductive success at four of
the six monitored sitesin 2002 (Table 38). Red-faced cormorant productivity wasbelow average at
Aiktak and Ulak idands. Pelagic cormorantsexhibited average or above average success at most
monitored colonies, the exceptions being bel ow average productivity at Aiktak, Ulak and . Lazaria
idands. Wefound significant declinesof red-faced cormorantsat the Semidi Ilandsand Chiniak Bay
(Table39). Pelagic cormorants showed no significant trendsat most monitored colonieswhereas
numbersof thisspecieswereincreasing sgnificantly at . Lazarialdand and declining at Chiniak Bay.
Unspecified cormorant popul ations are stable at two of the three monitored coloniesandincreasing
ggnificantly at Kasatochi Idand.
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Pigeon guillemot (PIGU) numbers showed asignificant decline at Aiktak 19 and but no trendsat
Buldir, Kasatochi or . Lazariaidands (Table 39).

Diving Fish-Feeders (offshore).—Timing of common murre (COMU) hatching in 2002 wasearly
at eight of ten monitored sitesand average at the Pribilof Idands (Table 37). Thick-billed murre
(TBMU) chronology wasearlier than average at Puale Bay and St. Lazarialdand and average
elsawhere.

Common murresexhibited average or below average reproductive successat al sitesexcept St.
Paul 1land, Cape Peirce and Puale Bay where successwas above normal. Thisspeciesagainfailed
completely at Kasatochi I1land in 2002 (Table 38). Thick-billed murresalsofailed at Kasatochi Island
and had below average successat St. Lawrence and Aiktak iSandsaswell in 2002 . Average or above
average productivity wasachieved by thisspeciesat al other siteswhereit wasmonitored.

Numbersof common murres showed significant increasing trendsat one colony (Gull Idand),
declinesat threestesand remained relatively stableat eight locations (Table 39). Thick-billed murre
popul ationsexhibited significant declining trendsat two Sites, increases at one colony and stable
numbersat onelocation. At colonieswheremurreswere not identified to speciesduring counts
(UNMU), numberssignificantly increased or remained stable at Six sitesand showed significant negative
trendsat threelocations.

Ancient murrelet (ANMU) hatching chronology wasearly and productivity wasabout average
at Aiktak Iandin 2002 (Tables 37 and 38).

Rhinocerosauklets (RHAU) exhibited bel ow average productivity in 2002 at Chowiet Idand
(Table 38).

Horned puffins (HOPU) exhibited approximately normal hatching chronology and bel ow
average productivity at Buldir Idandin 2002 (Tables 37 and 38).

Tufted puffin (TUPU) eggshatched at about the averagetimeat Aiktak Idand and earlier than
averageat Buldir Idandin 2002 (Table 37). Reproductive successfor tufted puffinswas above average
at Aiktak 1dand and below averageat Buldir Idand in 2002 (Table 38). Significant positive population
trendswerefound for tufted puffinsat four coloniesbut wefound no significant trendsfor thisspecies
elsawhere (Table 39).

Diving Plankton-Feeders—Parakeet (PAAU), least (LEAU), whiskered (WHAU) and
crested (CRAU) auklets had approximately average nesting chronologiesat most steswherethey were
monitoredin 2002 (Table 37). Timing wasearly for both least and crested aukletsat St. Lawrence
Idandin 2002. Productivity wasbel ow averagefor parakeet aukletsat Buldir Iandin 2002 (Table
38). Least, whiskered and crested auklets had average success at most monitored sites. Productivity
was above averagefor both least and crested aukletsat St. L awrence Island in 2002. Popul ations of
least auklets showed no trend at Kasatochi 19land whereas crested aukl et numbersincreased
sgnificantly there (Table 39).
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Regional Differences

Northern Bering/Chukchi.—Black-legged kittiwakesand common murreshatched earlier than
normal a St. Lawrenceldand and Bluff in 2002 (Table 37). Thick-billed murretiming was
approximately averageat St. Lawrenceldand whereashatch wasrelatively early for both least and
crested aukletsat this colony. Reproductive successwas bel ow averagefor black-legged kittiwakes at
CapeLishurneand St. Lawrencelsland but above average at Bluff in 2002 (Table 38). Murre
productivity wasbelow normal at St. Lawrenceldand whereas|east and crested aukletsexhibited
higher than average successat that colony. The only population trend datafrom thisregion werefor
offshorefish-feeders (kittiwakesand murres). Wefound no significant trendsin black-legged kittiwake
numbers(Table 39). Common murre popul ationsexhibited no trend a Bluff or Hall 1dand. Thick-billed
murre popul ationsdeclined significantly at Hall Idand. Unspecified murresshowed no trend at Cape
Thompson but increased significantly at CapeLisburne.

Southeastern Bering.—Hatch datesfor fork-tailed and Leach’sstorm-petrelsat Aiktak 1dand
wereearlier than averagein 2002 (Table 37). All speciesof fish-feedersexhibited early or normal timing
inthisregion, with eight of 14 caseshaving an earlier than average breeding chronol ogy.

Storm-petrel s had average or bel ow average reproduction in 2002 (Table 38). Cormorants
experienced aboveaverage productivity in thisregion with the exception of bel ow average successof
both red-faced and pel agic cormorants at Aiktak 1dland. Glaucous-winged gullshad about average
productivity at theonly sitemonitored in the Southeastern Bering Seaareain 2002. Kittiwakes
exhibited normal or higher than normal productivity inal instancesinthisregionin2002. Murre
productivity wasaverageor aboveaverageinfive of thee ght instancesin thisregionin 2002. Common
murreshad lower than normal successat Round Idand and both speciesof murrefailed entirely at
Aiktak Idand. Ancient murrel etsexhibited average reproductive success at Aiktak 1dand and tufted
puffinshad better than average successtherein 2002.

Northern fulmar numbers appeared to be stable at both monitored coloniesinthisregion. (Table
39). Storm-petrel populationsincreased sgnificantly inthe eastern Aleutians (Aiktak Idand). There
wereno clear patternsin popul ation trendsamong fish-feedersin thisregion: 1) neither pelagic nor
unspecified cormorants showed atrend; 2) glaucous-winged gull numbers appeared to be stable at
Aiktak 1dand; 3) wefound significant negativetrendsfor black-legged kittiwakes at Cape Peirceand
St. Paul 1land but no trendsfor this speciesat the three other monitored sites; 4) red-legged kittiwakes
exhibited sgnificant declinesat St. Paul Idand but not at St. George Idand; 5) wefound significant
negative population trendsfor common murresat St. Paul 1dland and Cape Peirce, and for thick-billed
murresat St. Paul 1land. Murre numbers showed no trendsat other monitored sites; 6) pigeon
guillemot populationsdeclined significantly at Aiktak 1dand; and 7) tufted puffin popul ation trendswere
sgnificantly positiveat both Bogod of and Aiktak idands.

Southwestern Bering—Kittiwake and murre breeding chronology waseither earlier than usua or
about averagein 2002 (Table 37). Plankton-feeders (auklets) also exhibited normal breeding
chronology inthisregion. Tufted puffinsexhibited later than normal hatching chronology at Buldir Idand
and about averagetiming at Aiktak 1dand. Horned puffin chronol ogy wasabout average at Buldir Idand
in2002.
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Both speciesof storm-petrel had average productivity inthisregionin 2002 (Table 38).
Cormorant successwas average or above at three of thefive sitesmonitored. Both red-faced and
pelagic cormorantshad low productivity at Ulak Idand. Glaucous-winged gull productivity wasabove
averageat Buldir Idand. Black-legged kittiwakes showed bel ow average production at Buldir Idand
and above average success at Koniuji Idand in 2002. Red-legged kittiwakes had average productivity
at Buldir Idand. Common and thick-billed murre productivity was about averageat Buldir I1dand but
both speciesfalled tolay eggsat Kasatochi 1and for thefifth year inarow. Aukletsexhibited average
or below average productivity at southwestern Bering Seacoloniesmonitored in 2002. Both horned
and tufted puffinshad |ower than average productivity a Buldir 1and.

Storm-petrel populationsat Buldir and Ulak idandswere stable (Table 39). Wefound no
significant trendsin cormorant populationsat either Buldir I1dand or Ulak Idand but cormorants
sgnificantly increased at Kasatochi Idand. Glaucous-winged gullsshowed asignificant negative
populationtrend at Buldir Iand and no trend at Kasatochi 1land. Both black- and red-legged
kittiwakesincreased significantly at Buldir 1and but no trendswere evident for either speciesat Koniuji
Idand. Murreswereeither stable or increasing in thisregion and pigeon guillemots exhibited no trends.
L east auklet numberswere stable at Kasatochi |dland but crested aukl et popul ations at the same colony
showed asignificant positivetrend. Tufted puffinsalso exhibited positivetrendsat two of thefour sites
monitored in thisregion with no significant popul ation changesat the remaining colonies.

Northern Gulf of Alaska—Breeding chronology wasearlier than normal in seven of nine
instancesfor birdsbreeding inthisregionin 2002 (Table 37).

Productivity wasnormal or abovenormal for all of the specieswemonitoredinthisregionin
2002, with the exception of below average successfor rhinocerosaukletsat Chowiet 1sland (Table 38).

Northern fulmarsshowed no trend in popul ations at Chowiet Idand (Table 39). Thesamecan
besaidfor storm-petrelsat East Amatuli Iland. Wefound no significant population trendsfor either
red-faced or pel agic cormorantsin thisregion with the exception of asignificant declinefor red-faced
cormorantsat the Semidi Idandsand adeclinefor both red-faced and pelagic cormorantsat Chiniak
Bay. Glaucous-winged gull countsindicated either no trendsor increasesin the northern Gulf of Alaska
Black-legged kittiwaketrendswere significantly down at two sites, up at onelocation and exhibited no
trendsat theremaining five colonies. Wefound asignificant positive trend for murre populationsat Gull
Idand, asignificant declineat Chisk/Duck idandsand stable popul ationsat three other coloniesinthis
region. Tufted puffin numbers showed no trends at East Amatuli 1dland.

Southeast Alaska—Gull and murreeggshatched early at St. Lazarialdand, theonly site
monitoredinthisregionin 2002 (Table 37).

Reproductive successwas bel ow averagefor pel agic cormorants and common murres, average
for thick-billed murresand above averagefor glaucous-winged gullsat . Lazarialdandin 2002 (Table
38).

Storm-petrel and pelagic cormorant numbersincreased significantly at St. Lazarialdand (Table
39). Glaucous-winged gull, pigeon guillemot, rhinocerosaukl et and tufted puffin popul ationswere stable
whereas murre numbers showed asignificant negativetrend at thiscolony.
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