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IIpencraBieHsl JaHHBIE O BUAOBOM COCTaBe, YUCICHHOCTH U pacnpeaeneHnn ntur B 30-MunbHON MOpcekoit 30He Ko-
MaH/IOPCKOT'O 3allOBEIHMKA HAa OCHOBE PE3YJIbTATOB CYIOBBIX Y4eTOB, BHIMOMHEHHBIX JietoM 2004 r. HaGmogenus
nposoauin ¢ 30 uroHs 1o 7 urons (00mias IpOTSKEHHOCTh YYeTHBIX TpaHcekT — 994 kM) u ¢ 13 mo 19 aBrycra
(767 kM) mo meroxuke, paspaboTaHHOM amepukaHckuMu crienuanucramu (Gould, Forsell, 1989). Beero yureHo 60-
nee 71 Teic. ocobeii 35 BuIOB MOpckux nTHL. [IIOTHOCTH pacnpeneneHust NTHI BCeX BHIOB COCTaBWIIA B CPEIHEM
148,4 u 123,2 0CO6H/KM? B HIOHE — HIONIE 1 B aBI'yCTE COOTBETCTBEHHO. CaMbIMU MHOTOYKCIICHHBIME OBLITH MTPECTa-
BHTENH ceMeiicTBa OypeBecTHHKOBBIC (65 % BceX OTMEUYEHHBIX MTHIL), TJIABHBIM 00Pa30M, TIIYIBII M TOHKOKIIOBBIN
OypeBecTHHK. [IMOTHOCTH pacmpeneneHus: NTUI] OKa3alach 3HAYMTENBHO BbINIE B IIEIb(OBON 30HE, UeM B COMpe-
JETbHBIX OTKPHITHIX Bojgax. Ha mennde oOHapy»KeHbI 1Ba paiioHa CTAOMIBHBIX MacCOBBIX KOPMOBBIX KOHIIGHTPAIHH
OTHUI, KOTOPbIE UMEIOT NPHHIMITHANGHOE 3HAaYCHUE I COXpaHeHus momysiuid. OJUH U3 HAX HAaXOJUTCS HAa MeI-
KOBOJBsIX 0T KuTooBHON GaHKM IO ceBepo-3arafHoil OKOHEYHOCTH 0. MeaHoro, Ipyroi — y ceBepo-3amaHoro mo-
6epexbst 0. bepunra. Mopckast 30Ha 3aroBeIHIKA UIPAeT BaXKHYIO POJIb B )KU3HM HE TOJIBKO THe3xsmmxcs Ha Ko-
MaHJOPCKHX 0-BaX NTHI, HO U JPYTHX BHUIOB (0OCOGEHHO TPYOKOHOCHIX), MPUIICTAIOINX CIOJa M3 Pa3IMYHBIX paii-
oHoB Tuxoro okeana. B xozne HabIrOCHNI B HENIOCPEICTBEHHOMN OJIM30CTH OT ITOOEPEKbsI BIIEPBBIE OTMEYCHBI 1€CT-
pblii TalipyHHUK U Cepblii OypeBECTHHUK, HA OCHOBAHUM YETO 3TH BHIBI 3aHOCATCS B (h)ayHHCTUYECKUI CIHCOK MTHI
Komangopckux 0-BoB. Iloka3aHo, 4To 0COOEHHOCTH pacmlpe/ieleHHs] NTUIl B TEUEHUE JIETHETO MEPUOa MOABEPKEHBI
BpeMeHHOH auHaMuke. [Ipeanonaraercst HaTMIHe MEXTOTOBOM U3MEHINBOCTH, B CBSA3U C YeM HEOOXOAMMO MPOOII-

JKEHUE UCCIICIOBAHUM.

INTRODUCTION

In the Commander Archipelago nesting avian fauna
no group is of greater abundance and or diversity of spe-
cies composition than seabirds. Every year about one
million individual seabirds, identified as 19 species (Ar-
tukhin, 1999), have been nesting on the Commander
Islands. Much suitable for nesting steep rocky shores and
cliffs and the aquatic zone of high biological productiv-
ity, adjacent to the islands, create exclusively favorable
conditions for the large community of seabirds, which
plays an important role for the off-shore archipelago
ecosystems in the whole.

The Commander Islands seabird population sustain-
ability is determined mostly by the state of forage base in
the waters adjacent to the colonies. Since 1958 any
economic activity, including commercial fisheries of fish
and shellfishes, has been prohibited within the 30-miles
marine zone around the Commander Islands. Thus, the
local shelf has been safe from permanent large-scale
commercial fishery for almost a half of century, and is
one of the last safe large shelf zones in North Pacific. At
the same time, the waters adjacent to this protected area
have been the area of intense fisheries of marine re-
sources, which can affect extensively the forage re-
sources of seabirds and can also cause mass mortality of
seabirds from fishing gear like gill-nets and long lines.

In 1993 when the Commander State Reserve was estab-
lished, the boundaries of the Reserve’s marine buffer
zone were already set at 30-miles of protected zone. The
features of the seabird distribution at sea were not taken
into account for projecting this zone because there were
no any data on these features. Because of this gap, the
studies of the features of seabird distribution over the
aquatic area of the Commander Islands, assessment and
mapping the plots of feeding seabirds aggregations dur-
ing the nesting period, have been very important; the
studies are of principal importance for conservation of
their populations.

MATERIAL AND METHODS

Results of studying the seabird distribution over the
aquatic zone of the Commander Islands (Fig. 1), the
studying | was accomplishing in the course of two
cruises in summer 2004, are represented in this paper.
The first shipboard survey was carried out for the period
from June 30 to July 7 aboard the cruise boat (CB) «Tay-
fun», the second one — by August 13-19 aboard the STR
«Shipunsky».

In June and July we made observation along transects
(Table 1; Fig. 2A) designed to distribute the observations
evenly and maximize completeness throughout the off-
shore and marine areas off the Commander Reserve’s
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Figure 1. The study area showing bathymetry (m).
Puc. 1. batumerpus paifoHa HccIeIOBaHHUHA.

30-mile buffer zone. We had to accomadate the limited
time of the cruise. The ratio between the observation
transects over the off-shore shelf (the depths less 200 m)
and over the marine area (deeper than 200 m) was ap-
proximately equal. During the second cruise in August
we arranged the transects to be closer to the islands (Ta-
ble 1; Fig. 2B).

To assess seabirds we used the method of transects,
widely used by American specialists in the adjacent the
Bering Sea and the north-east part of the Pacific Ocean
(Gould, Forsell, 1989). According to this method the
seabirds we observed continuously within 300 m wide
area (by 150 m from each side) of the moving ship. We
divided the transect into 10-minute intervals, by which
the data have been summarized. One observer accom-
plished the work all the time. The observation point was
situated at the height 6 m above the sea on the CB «Tay-
fun» and at the 10 m height on the STR «Shipunsky». To
identify taxa to species and make quantitative assess-
ment correct we used 12-fold field-glasses.

We checked the coordinates of the ship, the speed
and the course at 15 sec intervals on a «GPSMap 76S»
portable receiver. All assessments were recorded perma-

nently into a digital Dictaphone time-synchronized to the
GPS receiver.

During the first survey in June and July on the CB
«Tayfun » the speed of the ship in the course of observation
was 17-20 km/hour (19.0 km/hour averaged). The ship
moved with a constant speed along the transects, usually
making a brief stops in the turn-points to collect the samples
of plankton. The total length of observation transects was
993.82 km, and the area (under the width 300 m) was
298.15 km?. Total observation time was 52 hours 20 min-
utes or 314 observation intervals by 10 minutes each. 160
observation intervals were accomplished over the shelf wa-
ters (the depth less 200 m) and 154 over the high sea waters
(seaward from the 200-m isobaths).

During the survey in August on the STR «Shipun-
sky» the speed was from 14 to 17 km/hour, on average
15.7 km/hour. The total length of observation transects
was 766.84 km, the area (under the width 300 m) was
230.05 km?. Total observation time was 49 hours
00 minutes or 294 observation intervals by 10 minutes
each. 157 observation intervals were accomplished over
the shelf waters (the depth less 200 m) and 137 over the
high sea waters (deeper than 200 m).
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Table 1. Data on surveys of transects used for seabird observations near the Commander Islands in 2004.
Tab6uma 1. JlanHble 10 TpaHCEKTAM HAOJIIOICHUST MOPCKHUX HTHIL B akBaTopun Komanmopckux 0-BoB B 2004 r.

Ne transects Date Start time* Stop time Length, km
Ne TpancekT Hara HauaJjio yyera Konen yuera JimHa, km
June —July 2004, CB «Tayfun» HMwoub — utonb 2004 r., PK «Taiidya»**
1-2-3-4 30 June 12:17 21:21 153.88
5-6-7 1 July 8:33 18:38 136.69
8-9-10 2 July 6:15 16:57 182.28
10-11-12 3 July 6:30 18:23 196.46

13-14-15-16 4 July 6:25 16:44 195.07
17-18 7 July 7:57 10:37 52.66
19-20 7 July 11:48 15:48 76.78

August 2004, STR «Shipunsky» Asrycr 2004 r., CTP «IllunyHCKui»***
1-2 13 August 11:45 17:50 75.07
3-4 14 August 9:39 19:57 130.15
5-6 15 August 6:00 17:22 152.13
7-8 16 August 6:06 19:08 171.23
9-10 17 August 12:13 19:40 96.16
11-12 18 August 6:06 15:10 113.57
13-14 19 August 6:08 14.02 28.53

* Kamchatka local summer time (kamuaTckoe neTHee Bpemsi).
** See Fig 2A (cm. puc. 2A).
*** See Fig 2B (cm. puc. 2B).

Figure 2. Map of Commander Islands transects surveyed in June — July (A) and August (B) 2004. Continuous line — transects, inter-
nal contour points — 50 m isobaths, dotted line — 200 m isobaths, external contour points — 30-mile buffer zone of the Commander
Islands Reserve.

Puc. 2. Pa3Menenue y4eTHbIX TPAHCEKT B akBaTopuu Komanmopckux 0-BoB B uione — uroie (A) u B aBrycte (B) 2004 r. O6o3uHadue-
HUSL. HETIpEephIBHASI JIMHUSL — TPAHCEKTHI, BHYTPEHHUH KOHTYp Toukamu — 50 M n3o6ara, myHkrup — 200 M n306aTa, Hapy>KHBIH KOH-
Typ Toukamu — 30-MuIbHas 30Ha KOMaHI0PCKOro 3aroBe/IHHUKA.

To characterize the abundance of seabirds we clas- cluding 43,128 individuals of 27 species in June — July
sified the species as: very rare, if its density was less and 28,129 individuals of 29 species in August (Table
then 0.01 individuals/km?, rare — 0.01-0.1 individu- 2, 3). The dominance among the families was Procel-
als/lkm?, uncommon - 0.1-1 individuals/km?, com- lariidae, their contribution was more than 65 %. The
mon — 1-10 individuals/km?, and abundant — over 10 next taxonomic group in the abundance was Alcidae
individuals/km?. (20.1 and 16.3 % in June — July and August respec-

tively), than Laridae (9.1 and 10.9 %) and Hydrobati-
RESULTS dae (4.1 and 7.0 %). Representatives of the other fami-

lies (Diomedeidae, Phalacrocoracidae, Anatidae,
We recorded 71,257 individuals of 35 species of Scolopacidae and Stercorariidae) contributed by por-
seabirds for the observation time in summer 2004, in- tions of percent.
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A short review of distribution peculiarities at sea by
species, based on the results of the surveys accomplished
is represented below.

Short-tailed albatross. A very rare species. Two
birds were seen on 15 August; they kept over the depth
slope in vicinity of Medny Island (54.58°N, 167.42°E
and 54.69°N, 168.11°E). One else bird was seen on
18 August at the north-west coast of Bering Island
(55.17°N, 165.60°E), however it was outside the assess-
ment area. All 3 were juvenile birds.

Laysan albatross. It was seen regularly in June and
July and demonstrated even distribution along the outer
edge of shelf and seaward (Fig. 3). In August the abun-
dance of this species was significantly less — 17 indi-
viduals met.

Black-footed albatross. This very rare species was
met only once on 4 July near the south-east shore of
Medny Island (54.46°N, 168.37°E).

Northern fulmar. Abundant species, widely distrib-
uted everywhere over the Commander Islands aquatic
zone. This is the only species seen during most
10-minute observations. The northern fulmar distribution
density was significantly higher over the shelf zone,
compared to that over the waters seaward (Table 2, 3). In
June and July the most mass feeding aggregations were
observed in vicinity of the Kitolovnaya Bank, at the
north-west and south-east shores of Medny Island and
near the north-west coast of Bering Island (Fig. 4). In
August the distribution of fulmars was less dense; the
abundance of feeding aggregations was 10 times less,
compared to that observed during the first survey. The
maximum number of fulmars was observed along the
north-east coast of Bering Island; these birds were feed-
ing on wing, flying actively in the Bering Sea in the
north direction. Among the birds observed the dark
morph dominated absolutely (99.6 %).

Mottled petrel was rare, at 1-2 individuals per 10-
minute observation. In June and July it was seen mostly
over the areas of 200 m depth and more, in August ac-
tively visited the shallow water strait between Bering
and Medny islands.

Short-tailed shearwater. It is one of the most abun-
dant species over the aquatic zone of the Commander
Islands. The abundance of this species in August was
higher compared to that in June and July, especially over
the waters off (Table 2, 3). The principal areas of mass
concentrations of shearwaters mostly coincided to those
of fulmars (Fig. 5). During the observation no one prin-
cipal direction to migrate was evident. Mass migrations
of shearwaters were often observed along one coast dur-
ing 1-2 days, the migrations being in one direction, then
in the opposite directions.

Sooty shearwater. A rare species, and only during the
observation in August. There were 7 singles observed on
18 August near the north-west coast of Bering Island at
the aggregations of short-tailed shearwaters.

Leach’s storm-petrel. We observed it only in June
and July, in most cases over the open waters at the
southern part of observation area in number of 1-3 indi-
viduals per observation. The birds observed were mostly
on wing, moving seaward from the islands.

Fork-tailed storm-petrel. A common species,
mostly aggregating over the depth slope. The largest
feeding aggregations (hundreds of birds per observation)
were observed in vicinity of the Kitolovnaya Bank and
over the shallow waters north-westward from Bering
Island (Fig. 6).

Pelagic cormorant. Only singles of this species were
observed in the course of surveys when the transects
went close to the shoreline: on 2 July near the Com-
mander Bay, on 7 July near the Lisinskaya Bay and two
times near Toporkov Island, and on 16 August near the
North-West Cape on Medny Island.

Red-faced cormorant. An uncommon shelf species
(Table 2, 3). Most birds was observed at the shoreline
transects.

Harlequin duck was observed twice, both times the
birds flying approximately 25km from the north-west
coast of Bering Island, including the individual seen on
3 July and two individuals met on 18 August.

Common eider was seen once, on 15 August, that
was a single female flying in the direction to the shore
near the north-west coast of Medny Island.

Red phalarope. In June and July this species was
met only on 1 July. That was a single bird on the water
surface in the strait between Bering and Medny islands.
In August migrating red phalaropes were usually ob-
served over the aquatic zone around the islands; in this
time red phalarope was uncommon species in general.

Red-necked phalarope. The only record was on
19 August; a group of 13 individuals near the south-west
coast of Bering Island.

Pomarine jaeger was met only in the course of ob-
servation in August. Migrating birds were regularly ob-
served at the transects; this species was uncommon in
general (Table 3). Among 62 pomarine jaegers observed
4 (6.5 %) individuals were dark and the rest were a light
morph.

Parasitic jaeger. In the whole there were 9 individu-
als of this rare species observed in August only (Ta-
ble 3); all individuals were of a light morph.

Long-tailed jaeger. Single migrants of this rare spe-
cies (Table 2, 3) were observed, including 4 in July 1-3
and 5 in August 15-18.

Herring gull. There were 2 single birds observed on
17 and 18 August over the Bering Island off-shore wa-
ters.

Slaty-backed gull. There were 5 individuals ob-
served: on 30 June near the Monati Cape, on 1 July in
the strait between Bering and Medny islands (twice), on
3 July near the north-west coast of Bering Island and on
15 August southward from Medny Island.

Glaucous-winged gull. This common species was
mostly distributed over the shelf zone (Fig. 7). In June
and July among 299 glaucous-winged gulls observed 93
(31.1 %) individuals were 1-4-year old immature birds.
In August among 232 gulls observed, the immature birds
were 22.4 %; moreover, there were 4.3 % of juveniles.

Black-legged kittiwake definitely preferred the off-
shore waters, where this species was the most abundant;
being less frequent outside the shelf zone (Table 2, 3).
The most abundant feeding aggregations were discovered
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Table 2. Species composition and density of seabirds (individuals/km?) observed on transects
near the Commander Islands in June — July 2004.
Ta6mua 2. BugoBoi cocTas 1 IIOTHOCTS (0COOM/KM) MOPCKHX ITHIL, yUTEHHBIX HA TPAHCEKTAX
B akBaTtopru KomMaHI0pckux 0-BoB B uioHe — urojie 2004 T.

Density of birds Ilaernocts mruig

Counted Coastal waters Open waters Total
i %
Species Bux reno IIpudpexubie Boabl  OTKpBITHIE BOJbI Bcero
Individuals % X SE X SE X SE
Laysan albatross 409 0.93 1.043 0122 1736 0.139 1.383 0.094
Phoebastria immutabilis
Black-footed albatross 1 <001  0.006 0006  0.000  0.000 0003  0.003
Phoebastria nigripes
Northern fulmar 18,982 4489  111.776 45566  19.705  1.149 66.620  23.335
Fulmarus glacialis
Mottled petrel 22 0.05 0.053 0020 009 0025 0074 0016
Pterodroma inexpectata
Short-tailed shearwater 9,066 2075 52932 15807  7.803 2252 30798  8.217
Puffinus tenuirostris
L each's storm-pstrel 22 0.05 0.006 0006 0143 0040 0073  0.020
Oceanodroma leucorhoa
Fork-tailed storm-petrel 1,736 4.00 4601 1553 7326  2.205 5938  1.340
Oceanodroma furcata
Pelagic cormorant 4 0.01 0.020 0015  0.007 0.007 0.014 0.008
Phalacracorax pelagicus
Red-faced cormorant 18 0.04 0101 0059 0020 0012 0061 0031
Phalacracorax urile
Harlequin duck 1 <001 0007 0007 0000 0000 0003  0.003
Histrionicus histrionicus
Red phalarope 1 <001  0.007 0007  0.000  0.000 0003  0.003
Phalaropus fulicarius
Long-tailed jaeger 4 0.01 0.013 0013 0015 0.010 0.014 0.008
Stercorarius longicaudus
Slaty-backed gull 4 0.01 0027 0016 0000 0000 0014  0.008
Larus schistisagus
Glaucous-winged gull 299 0.68 1530 0175 0458  0.091 1004  0.104
Larus glaucescens
Black-legged kittiwake 3123 7147 19349 5214 1594 0287 10641  2.703
Rissa tridactyla
Red-legged kittiwake 556 1.27 2.109 0314  1.654 0.255 1.886 0.203
Rissa brevirostris
Common tern 1 <0.01 0.000 0.000  0.007 0.007 0.003 0.003
Sterna hirundo
Common and thick-billed murres 3,033 891 16400 2275 9919 2324 13221 1634
Uria aalge, Uria lomvia
Pigeon guillemot 26 0.06 0.143 0047 0028  0.022 0087  0.027
Cepphus columba
Ancient murrelet 8 0.02 0.019 0019  0.035 0.023 0.027 0.015
Synthliboramphus antiquus
Crested auklet 1 <0.01 0.000 0.000  0.007 0.007 0.003 0.003
Aethia cristatella
Whiskered auklet 1,641 381 10514 5644 0612 0504 5658  2.896
Aethia pygmaea
Least auklet 9 0.02 0059 0059 0000 0000 0030  0.030
Aethia pusilla
Parakeet auklet 1 <0.01 0.007 0.007  0.000 0.000 0.004 0.004
Cyclorrhynchus psittacula
Horned puffin 173 0.40 0.916 0176 0249  0.070 0589  0.098
Fratercula corniculata
Tufted puffin 3,087 6.90 14996 3481 5308  0.496 10245  1.808

Lunda cirrhata

All birds Bce Buast 43,128 100.0 236.634 54172  56.722 5.160 148.397  28.140
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Table 3. Species composition and density of seabirds (individuals/km?) observed on transects
near the Commander Islands in August 2004.
Ta6smua 3. BugoBoii cocTas 1 IIOTHOCTS (0COOM/KM) MOPCKHX ITHII, YUTEHHBIX HA TPAHCEKTAX
B akBaropuu Komanmopckux o-BoB B aBrycre 2004 r.
Counted Coastal wate?g e b(l)rsan\j]a(;?rlso e Total
i v
Species Bux reno IIpudpe:xHbIe BOABI OTKpBITBIE BOABI Bcero
Individuals % X SE X SE X SE
Short-tailed albatross 2 0.01 0.000 0000 0018 0013 0009  0.006
Phoebastria albatrus
Laysan albatross 17 0.06 0.071 0028 0084 0030 0077  0.020
Phoebastria immutabilis
Northern fulmar 6,418 22.52 33.456 3918 21191 1373  27.741 2214
Fulmarus glacialis
Mottled petrel 21 0.08 0.141 0040 0039 0019 009 0023
Pterodroma inexpectata
Short-tailed shearwater 11,855 4242 49996  10.858  54.829 14060 52248 8735
Puffinus tenuirostris
Sooty shearwater 7 0.03 0.018 0018 0049 0029 0032 0017
Puffinus griseus
Fork-tailed storm-petrel 1,027 7.02 9.077 3976 8150 4314 8645 2919
Oceanodroma furcata
Pelagic cormorant 1 <0.01 0.009 0009 0000 0000 0005  0.005
Phalacracorax pelagicus
Red-faced cormorant 34 0.12 0.277 0121 0010 0010 0152  0.065
Phalacracorax urile
Harlequin duck 2 0.01 0.016 0016 0000 0000 0009  0.009
Histrionicus histrionicus
Common eider 1 <0.01 0.008 0.008 0.000 0.000 0.004 0.004
Somateria mollissima
Red phalarope 60 0.22 0.453 0.260 0.062 0.038 0.270 0.140
Phalaropus fulicarius
Red-necked phalarope 13 0.04 0.000 0000 0114 0114 0053  0.053
Phalaropus lobatus
Pomarine jaeger 62 0.22 0.327 0072 0202 0049 0269  0.045
Stercorarius pomarinus
Parasitic jaeger 9 0.03 0.033 0020 0046 0029 0039 0017
Stercorarius pal’aSlthUS
Long-tailed jaeger 5 0.02 0.017 0.012 0.030 0.017 0.023 0.010
Stercorarius longicaudus
Herring gull 2 0.01 0.016 0.011 0.000 0.000 0.008 0.006
Larus argentatus vegae
Slaty-backed gull 1 <0.01 0.000 0000 0009 0009 0004  0.004
Larus schistisagus
Glaucous-winged gull 232 0.83 1.360 0136 0623  0.107 1016  0.090
Larus glaucescens
Black-legged kittiwake 1,769 6.20 10.069 0.937 4.855 0.643 7.640 0.602
Rissa tridactyla
Red-legged kittiwake 1,097 3.84 6.014 0530 3265 0303 4733 032
Rissa brevirostris
Arctictern 1 <001 0.000 0000 0009 0009 0004  0.004
Sterna paradisaea
Common and thick-billed murres 1,938 6.78 9.832 1965  6.641 1663  8.345 1.306
Uria aalge, Uria lomvia
Pigeon guillemot 1 <0.01 0.008 0008 0000 0000 0004  0.004
Cepphus columba
Whiskered auklet 283 1.02 2.278 0.881 0074 0058 1251 0475
Aethia pygmaea
Parakeet auklet 1 <0.01 0.000 0000 0009 0009 0004  0.004
Cyclorrhynchus psittacula
Horned puffin 170 0.62 0.705 0163 0822 0194 0759  0.126
Fratercula corniculata
Tufted puffin 2,200 7.89 12.228 3.513 6.850 0.719 9.722 1.909
Lunda cirrhata
All birds Bee Buabi 28,129 10000 136408  13.741 107.981 14.980 123162  10.145
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in June and July over the shallow waters near the north-
west coast of Medny Island and at the Kitolovnaya Bank
(Fig. 8). Judging from flight directions this should be the
area of feeding for black-legged Kittiwakes nesting not
only on Medny Island, but also at the southern part of
Bering Island. The latter often leave for feeding in the
Pacific waters in the south or south-east directions. In
June and July among 3,123 kittiwakes observed 445
(14.2 %) individuals were immature yearlings, in August
the yearlings took 12.1 % (214 individuals among 1,769
birds).

Red-legged kittiwake was common over the shelf wa-
ters and over the open marine waters (Table 2, 3). Over
both areas the largest feeding aggregations were seen at
the Kitolovnaya Bank (Fig. 9), where representatives of
principal colonies of this species at southern Bering Island
used to feed intensively. At the same time, judged on the
directions of flights, kittiwakes often used to leave for
feeding outside the 30-mile buffer zone, to the Bering Sea,
and to the Pacific Ocean. The most abundant foraging
trips of kittiwakes were observed in August along the
north-east coast of Bering Island and north-westward from
this island. Among 556 red-legged kittiwakes observed in
June and July 36 (6.5 %) individuals were immature year-
lings.

Common tern was once observed on 7 July in 45 km
south-westward from Nikolskoye Settlement.

Arctic tern was observed on 18 August in 17 km
northward from the North-Western Cape, Bering Island.

Common and thick-billed murres. On the results of
observations in June and July these were abundant spe-
cies, to be common in August. Murres were more frequent
over the shelf zone, than over the open sea waters (Table
2, 3). These birds were in the maximum number near the
north-west coast of Medny Island and southern Bering
Island bearing abundant colonies of murres (Fig. 10).

Pigeon guillemot. In June and July it was rather rare
species in general, also uncommon over the off-shore
area (Table 2); 26 birds were observed mostly at the
shallow water transects not far from shoreline. In August
pigeon guillemot was observed one time.

Ancient murrelet was rare, seen four times only dur-
ing the first survey in June — July, there were 8 individu-
als met in the total.

Crested auklet. There was one on the water surface
on 1 July on the beam of Peresheyek Bay, Medny Island.

Whiskered auklet. Common species, definitely
strongly attracted to the off-shore shelf waters (Table 2,
3). The most abundant aggregations of feeding auklets
were seen near northern Medny Island and over the Ki-
tolovnaya Bank (Fig. 11). In August the feeding birds
were seen rather distant from the land over the shallow
waters in 43 km north-westward from Bering Island.

Least auklet was seen once, on 4 July, in number of
9 individuals they being on the water surface, approxi-
mately 20 km westward from Toporkov Island, where
the only known on the Commander Islands nesting col-
ony of this species is situated.

Parakeet auklet. Based on transect observations this
species is vary rare. Two birds observed swimming: on
3 July, 70 km north-westward from Ariy Kamen Island,

and on 18 August, 40 km north-westward from the same
one island, where the most abundant colony of parakeet
auklets on the Commander Islands is situated.

Horned puffin was uncommon (Table 2, 3). Most
observations were made within the area adjacent to the
coasts and bearing principal nesting colonies of this spe-
cies (Fig. 12). There were a number (17 among 170 what
is 10.0 %) of immature yearlings among puffins ob-
served in August.

Tufted puffin. This species was high abundant over
the shelf zone and common over the open sea (Table 2,
3). The maximum number of the birds was near the
north-west coast of Bering Island (Fig. 13), where, in the
Toporkov and Ariy Kamen islands, the most abundant
colonies of this species are situated. Judging by the di-
rection of flights, puffins, nesting in southern Bering
Island, used to visit there for feeding. The visitors from
Toporkov and Ariy Kamen islands also used to search
food everywhere outside the area of our observations; it
is most likely that even outside the boundaries of the
Reserve’s marine buffer zone. Among 2,200 tufted puf-
fins observed in August 26 (1.2 %) individuals were
immature yearlings.

DISCUSSION

Our observations indicate mass feeding aggregations
of seabirds over the aquatic zone of the Commander Is-
lands in summer. The density of seabird distribution has
gotten significantly higher in the off-shore shelf zone,
compared to that over the adjacent open sea waters (Ta-
ble 2, 3). The off-shore shelf zone plays an especially
important role in aggregation process. As it was demon-
strated in recent studies (Buslov, Tepnin, 2002), favor-
able conditions for plankton development and spawning
of walleye pollock in particular have been created at the
Commander Islands shelf due to the specifics of local
water dynamics. Apparently, such hydrological situation
provides a rich and stable forage base for seabirds. The
shelf zone almost totally is situated within the Com-
mander Reserve’s 30-mile buffer zone.

Two plots over the shelf with especially abundant
aggregations of feeding birds (thousands of individuals
per 1 km?) have been revealed as a result of the observa-
tions during two survey cruises. The first one is the area
of shallow waters spread from the Kitolovnaya Bank to
Medny Island. For the periods of our observations the
abundance of the feeding aggregations over this area was
high and sustainable among varying the composition of
the birds. Fulmars and short-tailed shearwaters domi-
nated there in June — July, shearwaters and fork-tailed
storm-petrels — in August. Thus, we conclude that this
plot is an usual feeding area for whiskered auklets, mur-
res, kittiwakes and the others. The second plot spreads
over the shelf waters near the north-west coast of Bering
Island. There have been observed stably high concentra-
tions of tufted puffins, aggregations of fulmars, shear-
waters and some other species. It is notable that cetace-
ans used to aggregate in both these plots.

It can be rather asserted that forage biotopes of most
species of the seabirds nesting on the Commander Is-
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lands, are mostly situated in the off-shore and adjacent
open sea waters within the Reserve’s buffer zone. Com-
mon and abundant nesting birds such as pelagic and red-
faced cormorants, glaucous-winged gull, pigeon guille-
mot, whiskered auklet, which certainly are strongly at-
tracted to the off-shore zone and rarely leave for open
sea. Some species, for which the distant flights are
known (fulmar, fork-tailed storm-petrel, black-legged
and red-legged kittiwakes, murres, tufted puffin), also
occur within the Commander Islands, and are feeding
intensively in the Reserve’s buffer zone too. Although it
is obvious, that some of these species (fulmar, fork-tailed
storm-petrel, red-legged kittiwake, puffin) move away
from the islands more than in 30 miles while searching
for food. Judging by rare observations of Leach’s storm-
petrel, this ocean species feeds mostly in open sea waters
far from the land.

The Reserve’s buffer zone in summer becames very
important as the area of feeding and rest not for the nest-
ing birds only, but for the other species, the origin of
which is not associated with the Commander Islands.
High abundances of migrating species of Procellariifor-
mes, like short-tailed shearwater and Laysan albatross,
indicate this. During summer migrations the aquatic area
of the islands has been visited by mottled petrel, black-
footed and short-tailed albatrosses, sooty shearwater. As
for the latter of these species, this species, based on our
observations of sooty shearwater described above, is
included into the Commander Islands list of avian fauna
first time (according to the last revised version of the list
by Yu. B. Artukhin (2003)). Our observations of mottled
petrel, strictly speaking, are the first reliable records of
this species on the Commander Islands. It was in the list
of birds of these islands before as observed by
V. P. Shuntov (1998) in summer 1991 in the adjacent
waters (Artukhin, 2002). In the whole, 1/5 of all the
birds observed (21.7 %) in June and July was repre-
sented by Procellariiformes, migrating from the other
areas of the Pacific Ocean, also in August when these
birds occur two times as often (up to 42.6 %).

Judging by the observations mentioned above for the
species seen at various ages, not only the birds nesting
on the islands, but also non-breeding immature birds use
the aquatic area around the islands in summer.

Distribution density and species composition of the
seabirds vary extensively in the course of summer pe-
riod. By the second half of summer the number of short-
tailed shearwaters increases during their maximum mi-
gration to the Bering Sea (Shuntov, 1998). At the same
time, from our data, the abundance of Laysan albatrosses
declines. Apparently only in this time sooty shearwaters,
which are more heat-loving compared to short-tailed
shearwaters, go there. In August a number of migrants
(jaegers, red phalarope) appear to the South from their
nesting area situated northward from the Commander
Islands.

Dynamism of seabird distribution at sea, of northern
fulmar in particular, is also characteristic for nesting

species. In June and July a great number of fulmars were
feeding in the area of the Kitolovnaya Bank. The density
of seabirds assessed was very high either over this area
and over the aquatic zone studied in summer period in
the whole. In August fulmars were not observed in such
number; it is likely that in the period mentioned many
fulmars left for feeding in the Bering Sea, their foraging
trips following along the north-east coast of Bering Is-
land.

It is known, that seabird distribution at sea is mostly
determined by oceanographic and hydrobiological fac-
tors, fluctuating extensively from year to year, especially
in vicinity of the archipelagos where water circulation is
intense. We have suggested for this reason that the de-
scription of seabirds around the Commander Islands
provided can vary extensively from year to year. The
studies of the seabirds distribution features within the
aquatic zone of the Commander Reserve should be con-
tinued clarify these variations.
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Figure 3. Densities (individuals/km?) of Laysan albatrosses on transects surveyed at the Commander Islands
in June — July (above) and August (below) 2004.

Puc. 3. IlnotrocTs (0c06H/KM?) TEMHOCIHHHOrO ans6aTpoca Ha yUETHEIX TPAHCEKTAX B aKBATOPHH KOMAHIOPCKHX 0-BOB

B MIOHE — HioJIe (BBEpXY) U B aBrycte (Buu3y) 2004 r.
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Figure 4. Densities (individuals/km?) of northern fulmars on transects surveyed at the Commander Islands
in June — July (above) and August (below) 2004.
Puc. 4. ITnoraocth (OCO6H/KM2) [IIyNbIa HA YYETHBIX TPAHCEKTaxX B akBaTopuu KomMaHIopcKuXx 0-BOB
B MIOHE — HIoJIe (BBEpXY) U B aBrycte (Buu3y) 2004 r.
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Figure 5. Densities (individuals/km?) of short-tailed shearwaters on transects surveyed at the Commander Islands
in June — July (above) and August (below) 2004.
Puc. 5. [TnotHOCTH (OC06I/I/KM2) TOHKOKJIFOBOTO OypeBeCTHHKA Ha yUETHBIX TPAHCEKTaxX B akBaTopuu KomMaHnmopckux 0-BoB
B MIOHE — HIoJIe (BBEpXY) U B aBrycte (Buusy) 2004 r.
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Figure 6. Densities (individuals/km?) of fork-tailed storm-petrels on transects surveyed at the Commander Islands

in June — July (above) and August (below) 2004.

Puc. 6. TnotHOCTS (0cO6H/KM?) CH30M KauypKH Ha YUETHEIX TPAHCEKTAX B aKBaTOPHH KOMAHIOPCKHX 0-BOB
B MIOHE — HIoJIe (BBEpXY) U B aBrycte (BHu3y) 2004 r.
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Figure 7. Densities (individuals/km?) of glaucous-winged gulls on transects surveyed at the Commander Islands

in June — July (above) and August (below) 2004.

Puc. 7. Ilnotrocts (0co6m/kM) CepOKPHLION YK Ha yIETHEIX TPAHCEKTaX B aKBATOPHH KOMAHIOPCKHX 0-BOB

B MIOHE — HIoJIe (BBEpXY) U B aBrycte (Buusy) 2004 r.



Distribution and abundance of seabirds over the Commander Islands area

89

55°45

55730

55158

55°00

54°15

55°45

55730

55158

55°00

54°15

165700 165730 16600 166°30' 167700 167°30' 168°00" 168°30'

169°00"

Rissa tridactyla

[ 55°45

55730

o

.r~.'>->:-:—(n."ll\';n'i-:b{:,‘-o_,o‘w-(:n.'n’.»c—r.-(‘.:-(‘n— : k :%I
\ ’ b oo S ?
I3

! 0 ]E?

55°158

55400

[ 54745

[ 54730

[54°15

T T T T T y T
165700 165730 166"00' 166°30" 16700 167730 168°00° 168730

165700 165730 16600 166°30' 167700 167°30' 168°00" 168°30'

T
16800

169°00"

Rissa tridactyla

(+] 12-45
o 45-102
O iwaz-8z
O

O 839

[ 55°45

55730

55°158

55400

[ 54745

[ 54730

[54°15

T T T T T y T
165700 165730 166"00' 166°30" 16700 167730 168°00° 168730

T
16800

Figure 8. Densities (individuals/km?) of black-legged kittiwakes on transects surveyed at the Commander Islands

in June — July (above) and August (below) 2004.
Puc. 8. IlnotrocTs (0c061/kM®) MOGBKH Ha YUETHBIX TPAHCEKTAX B aKBaTOpHH KOMAHIOPCKIX 0-BOB
B MIOHE — HIoJIe (BBEpXY) U B aBrycte (BHu3y) 2004 r.
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Figure 9. Densities (individuals/km?) of red-legged kittiwakes on transects surveyed at the Commander Islands

in June — July (above) and August (below) 2004.

Puc. 9. IlnotrocTs (0c061/kM?) KPACHOHOT O TOBOPYIIKH Ha YUETHBIX TPAHCEKTAX B aKBATOPHH KOMAHIOPCKIX 0-BOB

B MIOHE — HIoJIe (BBEpXY) U B aBrycte (BHu3y) 2004 r.
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Figure 10. Densities (individuals/km?) of murres on transects surveyed at the Commander Islands
in June — July (above) and August (below) 2004.
Puc. 10. [TnotHOCTH (OC06I/I/KM2) Kalip Ha yYeTHBIX TPaHCEKTaxX B akBaTopuu KomMaHIOpCKUX 0-BOB
B MIOHE — HIoJIe (BBEpXY) U B aBrycte (BHu3y) 2004 r.
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Figure 11. Densities (individuals/km?) of whiskered auklets on transects surveyed at the Commander Islands

in June — July (above) and August (below) 2004.

Puc. 11. [Inotsocts (0c06m/kM?) Mo KOHIOTH Ha yYETHBIX TPAHCEKTAX B AKBATOPHH KOMAHIOPCKHX 0-BOB
B MIOHE — HIoJIe (BBEpXY) U B aBrycte (BHu3y) 2004 r.
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Figure 12. Densities (individuals/km?) of horned puffins on transects surveyed at the Commander Islands
in June — July (above) and August (below) 2004.
Puc. 12. [TnotHOCTH (OCO6I/I/KM2) WIATKY Ha YYETHBIX TPAHCEKTaX B akBaTOpuH KoMaHIOpCKHUX 0-BOB
B MIOHE — HIoJIe (BBEpXY) U B aBrycte (BHu3y) 2004 r.
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Figure 13. Densities (individuals/km?) of tufted puffins on transects surveyed at the Commander Islands

in June — July (above) and August (below) 2004.

Puc. 13. [TnotHocTs (0c06H/KM?) TOMOPHKA Ha yUETHEIX TPAHCEKTaX B AKBATOPHH KOMAHIOPCKHX 0-BOB

B MIOHE — HIoJIe (BBEpXY) U B aBrycte (Buusy) 2004 r.





