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Data on the feeding and foraging behavior of Glaucous-winged Gulls were collected in 2007 on Toporkov and Arij 
Kamen Islands after closure of the Mink farm in Nikolskoe village. A comparative analysis was made of a large 
amount of new (2007) and earlier collected data (1993, 1998, 1999). Before closure, food waste from the farm made 
up the majority of the gull’s diet in both islands. Gulls did not immediately change over to the proportion of species 
in the diet which we observe now. The major food group of the gulls on both islands is now fish (49.8 % on 
Toporkov I., 50.2 % on Arij Kamen I.). The fish are currently most often from the families Salmonidae, Cottidae and 
Pleuronectidae. Number of Salmonidae is around one-third of the fish in all seasons on Toporkov I. and 92,5 % in 
August on Arij Kamen I. Number of Cottidae is around 40 % of the fish on both islands. The second food group is 
sea invertebrates (mainly Crustacea, Gastropoda, Echinoidea). In Crustacea the crab Telmessus cheirogonis fre-
quently dominates in occurrence and volume in pellets on both islands. The composition of Gastropoda species in the 
diet are reflected by their availability near the colony-islands. The percent of Echinoidae has now fallen, the cause of 
which is probably due to increasing numbers of Sea Otters. The closure of the animal farm in no way has influenced 
the feeding of gulls on the berry Empetrum nigrum. This berry is typically a seasonally food available in quantity in 
August on both islands. 
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Table 1. Frequency of occurrence (number of occurrence in food samples, abs.) in the diet of Glaucous-winged Gulls 
on Toporkov and Arij Kamen Islands in different years. In brackets – % (explanations in text). 

.
Toporkov I. 

.
Arij Kamen I. 

Food item 1993 
n = 8172 

1998 
n = 431 

1999 
n = 270 

2007 
n = 1602 

1993 
n = 343 

2007 
n = 596 

OLIGOCHAETA 160 (1,9) 16 (3,7) 10 (3,7) — 7 (2) — 
LORYCATA 12 (0,1) 3 (0,7) 4 (1,5) 7 (0,4) 2 (0,6) 3 (0,5) 
GASTROPODA 805 (9,9) 50 (11,6) 21 (5,1) 112 (7) 78 (22,7) 26 (4,4) 

Colsella casis 67 (8,3) 1 (0,02) 8 (38,1) 24 (21,4) 68 (87,2) 19 (73,1) 
Littorina sp. 693 (86,1) 49 (98) 13 (61,9) 87 (77,7) 8 (10,3) 7 (26,9) 

BIVALVIA 6 (0,07) — 3 (1,1) 1 (0,06) 6 (1,7) — 
CEPHALOPODA 13 (0,2) 5 (1,2) 1 (0,4) 8 (0,5) — 3 (0,5) 
ECHINOIDEA 465 (5,7) 12 (2,8) 17 (6,3) 19 (1,2) 2 (0,6) 11 (1,8) 
CRUSTACEA 464 (5,7) 44 (10,2) 41 (15,2) 298 (18,6) 5 (1,5) 73 (12,2) 

Cirripedia 2 (0,4) 3 (6,8) — — — 2 (2,7) 
Isopoda 27 (5,8) 2 (4,5) — 10 (3,4) 3 (60) 4 (5,5) 
Amphipoda 7 (1,5) — — 1 (0,3) — — 
Mysidacea, Copepoda 54 (11,6) 21 (47,7) 3 (7,3) 49 (16,4) — 5 (6,8) 
Decapoda 374 (80,6) 18 (40,9) 38 (92,7) 238 (79,9) 2 (40) 66 (90,4) 
Telmessus cheiragonis 186 (49,7) 5 (27,8) 24 (63,2) 205 (86,1) 2 (100) 53 (80,3) 
Dermaturus mandti 124 (33,1) 1 (5,6) 7 (18,4) 9 (3,8) — 7 (10,6) 
Pagurus sp. 14 (3) 12 (66,7) 7 (18,4) 12 (5) — 1 (1,5) 

INSECTA (Fucomya frigida) 312 (3,8) 63 (14,6) 20 (7,4) 187 (11,7) 28 (8,2) 64 (10,7) 
PISCES 716 (8,8) 139 (32,3) 126 (46,7) 797 (49,8) 20 (5,8) 325 (54,5) 

Salmonidae 189 (26,4) 91 (65,5) 95 (75,4) 126 (15,8) 1 (5) 40 (12,3) 
Gadidae 66 (9,2) 1 (0,7) 2 (1,6) 39 (4,9) 1 (5) 10 (3,1) 
Sebastidae 29 (4,1) 2 (1,4) 9 (7,1) 33 (4,1) 1 (5) 10 (3,1) 
Cottidae 112 (15,6) 15 (10,8) 4 (3,2) 288 (36,1) 4 (20) 125 (38,5) 
Hemilepidotus sp. 24 (21,4) 11 (73,3) — 251 (87,2) 2 (50) 115 (92) 
Pleuronectidae 201 (28,1) 12 (8,6) 3 (2,4) 191 (23,9) 11 (55) 85 (26,2) 
Platichthus stellatus 69 (34,3) ?* ? 60 (31,4) 1 (9,1) 40 (47,1) 
Lepidopsetta bilineatus 49 (24,4) ? ? 61 (31,4) 7 (63,6) 19 (22,4) 

AVES 210 (2,6) 33 (7,7) 22 (8,1) 56 (3,5) 66 (19,2) 61 (10,2) 
Phalacrocorax sp. ( ) 74 (35,2) — 8 (36,4) 19 (33,9) 10 (15,2) — 
Larus glaucescens ( ) 16 (7,6) — 8 (36,4) 27 (48,2) — 2 (3,3) 
Uria sp. ( ) 1 (0,5) — — — 30 (45,5) 19 (31,1) 
Uria sp. ( ) — — — — 10 (15,2) 18 (29,5) 
Larus glaucescens ( ) 21 (10) 6 (18,2) — 6 (10,7) — 5 (8,2) 
Lunda cirrhata (ad) 15 (7,1) 17 (51,5) 1 (4,5) 1 (1,8) 1 (1,5) 2 (3,3) 

MAMMALIA 189 (2,3) 30 (6,9) 3 (1,1) 10 (0,6) 3 (0,9) 21 (3,5) 
Callorhinus ursinus 87 (46) 30 (100) — 10 (100) — 20 (95,2) 

 BERRY
(Empetrum nigrum) 526 (6,4) 45 (10,4) 14 (5,2) 102 (6,4) — 28 (4,7) 

 DUMP 4848 (59,3) 3 (0,7) 9 (3,3) 124 (7,7) 130 (37,9) 19 (3,2) 
 Garbage 29 (0,6) 3 (100) 9 (100) 55 (44,4) — 11 (58,9) 

Food from animal farm 4819 (99,4) — — — 130 (100) — 

Fishery waste — — — 69 (55,6) — 8 (42,1) 

* . Species of fish wasn’t identified. 
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Fig. 1. The spectra of food in the breeding Glaucous-winged Gulls on Toporkov and Arij Kamen Islands in different years. 
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Table 2. The coefficients of similarity of the diets in breeding Glaucous-winged Gulls (n – total samples). 

,
Island, year 

.
Toporkov I. 

1999 (n = 270) 

.
Toporkov I. 

2007 (n = 1602) 

.
Arij Kamen I. 
1993 (n = 343) 

.
Arij Kamen I. 
2007 (n = 596) 

.
Toporkov I. 

1993 (n = 8172) 
0,26 0,34 0,84 0,25 

.
Arij Kamen I. 

2007 
0,98 0,98 0,29 — 

.
Arij Kamen I. 

1993 
0,32 0,34 — — 

.
Toporkov I. 

2007 
0,98 — — — 

 (1993 .) - -
-

 (  = 0,84), 
 2007 . (  = 0,98). 

(P > 0,05)  2007 .
-  (10,7  11,7 %, -

),  (1,8  1,2 %, -
),  (4,7  6,4 %, ). -

.
,  (8  5,4 %, -

): P < 0,05; FT = 3,64; F = 4,43; n1 = 596; 
n2 = 1602.  2007 . . ,

,
 (7,7  3,2 %, ): FT = 6,63; 

F = 17,2; n1 = 596; n2 = 1602; P < 0,01. -

(54,5 % – , 49,8 % . ). 
,

. : FT = 3,64; F = 4,00; n1 = 596; 
n2 = 1602; P < 0,05.  (FT = 6,63; 
n1 = 596; n2 = 1602; P < 0,01) ,

.  (18,6 
12,2 %, ; F = 14,07),  (10,2 
3,5 %, ; F = 33,33), 
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. 2. . .
Fig. 2. The seasonal change of food in the Glaucous-winged Gulls on Toporkov I. in different years. 
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Fig. 3. The proportion of major groups of food in the diet of 
Glaucous-winged Gulls on Toporkov I. in August in different 
years. Legend corresponds to the one at Fig. 2. 
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Table 3. The coefficients of similarity of the diets in breeding Glaucous-winged Gulls in August (n – total samples). 

,
Island, year 

.
Toporkov I. 

1998 (n = 431) 

.
Toporkov I. 

1999 (n = 116) 

.
Toporkov I. 

2007 (n = 756) 

.
Arij Kamen I. 
2007 (n = 361) 

.
Toporkov I. 

1993 (n = 3923) 
0,21 0,17 0,34 0,20 

.
Arij Kamen I. 

2007 
0,85 0,94 0,96 — 

.
Toporkov I. 

2007 
0,87 0,90 — — 

.
Toporkov I. 

1999 
0,71 — — — 

, ,
1998 .,

.  – « », . .
;

 1,6 %  1993 .  7 %  1998 . -
: FT = 6,63; F = 54,9; n1 = 3923; 

n2 = 431; P < 0,01.  – , -
 0,7 %  1993 .  7 %  1998 .

: FT = 6,63; F = 59,1; 
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Fig. 4. The seasonal change of proportion of prey species in major food groups in the diet of Glaucous-winged Gulls  
on Toporkov I. in different years (above – fish, below – sea invertebrates).
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Fig. 5. The seasonal change of food in the Glaucous-winged Gulls on Arij Kamen I. in different years. 
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Fig. 6. The seasonal change of proportion of prey species in major food groups in the diet of Glaucous-winged Gulls  
on Arij Kamen I. in different years (left – fish, right – sea invertebrates).
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