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relatively immobile forms of benthic invertebrates, in the upper 

part of the sublittoral zone and the lower part of the intertidal 

zone. 	The food items of the sea otter include sea urchins, 

decapods,molluscs and other elements of the sessile and relatively 

immobile benthos. 	There has not been any investigation of the 

distribution of the food items of the sea otter throughout the 

islands of the Kuril chain. 	Some information on this question may 

be derived from rapers by E,F. Gurlyanova and V.M. Koltun (1956) 

and A.P. Kuznetsov (1963). 	The composition of groupings of 

benthic invertebrates around the islands of Paramushir and Shumshu 

is analysed in these papers, but no fauna was collected in the 

depth range from 0 to 20 m, although it is precisely at these 

depths that the sea otter feeds. 	Information on the macrobenthos 

in the upper part of the subltttoral 	zone is therefore of great 

importance in elucidation of the food resources of the sea otter 

in the Kuril islands. 

In 1969 and 1970 hydrobiological research was carried out 

jointly by TINRO and the Institute of Marine Biology, Far Eastern 

Scientific Centre on the sealer Krylatka  in the middle and northern 

Kuril islands; the present paper is based on this research. 

An investigation was made of eight islands: Urup, Chirpoi 

(Chernye Brat'ya), Simushir, Yankicha (Ushishir), Matua, Paramushir, 

Antsiferova and Atlasova, on which sixty hydrobiological sections 

(incomplete profile) were worked. 	Three hundred stations were 

occupied at depths of 5. 10, 15 and 20 m. 

Qualitative collections of the fauna and flora were made at 

depths of between 30 and 50 m by Sigsby trawl. Lightweight diving 

equipment was used to take several quantitative samples from depths 



of 30 - 40 m around the islands of Urup and Simushir .

hydrobiological operations were conducted with light- 218

weight diving equipment from small boats . The basic procedure

employed was that for the quantitative recording of bentho s

(Skarlato et al, 1964 ; Golikov and Skarlato, 1965) as modified

for work under wave conditions in the sea . The quantitative

record of the flora and fauna was made in frames with an area o f

2
0 .1 m Animals and algae were collected in bags of No . 70 silk

gauze . All sessile forms of animals and algae were detached

from the bottom by chisel . A preliminary

reconnraissance section-was not worked . Quantitative samples were

taken from two frames at each station in 1969 and from three in

1970 . The sections were selected in areas where there were

aggregations of sea otters and also where large beds of Alaria were

found . Places where there were no sea otters were examined for

purposes of comparison . As many sections were worked in each case

as were needed for a thorough investigation of the island or area

(Figure) .

The samples were rough sorted on board the vessel and large

forms and algae were weighed . The subsequent operations were

carried out in the Institute of Marine Biology . The following

identified the species of animals collected : O .G . Kusakin for

Isopoda and Gastropoda, V .I . Lukin for Decapoda, S .A . Lenskaya for

Loricata and Echinoidea, M .I . Ivanova for Bivalvia and L .A . Tsareva

for Tanaidacea and Cumacea . The biomass of all food items consumed

by the sea otter was determined on Urup island, but only the biomass

of sea urchins on Simushir, Matua, Yankicha and Chirpoi .
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Sketch map of the hydrobiological survey in the
middle and northern Kuril islands (R ... ..der_o.tes
sections).

At the same time as the hydrobiological operations a count

was made of sea otters, their excrement was collected and analysed,

and an analysis was also made of the contents of stomachs and

intestines.

When the diet of the Kuril sea otters was investigated it

was found that the main food items of the animal were sea urchins

of the genus Strongylocentrotus, the bivalves Vilasina vernicosa,

rlytilus edulis and Modiolus modiolus, and the decapods Dermaturus

mandtii, Erimacrus isenbecki and Paralithodes brevipes (see the

a rticle by A.M. Shitikov in this symposium). Particular attention

is therefore paid to these species of invertebrates in description

of the distribution and stocks of the food items of the sea otter.
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Urup island. 	The upper part of the sublittoral zone on 	219 

the island is typified by extensive development of a Laminariales + 

Lithothamnion biocoenosis on rocky and stony bottoms, beginning on the lower 

part of the intertidal zone and extending to 25 - 30 m. 	The algae 

cover the bottom in a continuous two-metre layer down to a depth 

of 15 m- Even at a depth of 20 - 25 m they constitute between 

60 and 70% of the covered area. 	Alaria fistulosa, which is the 

largest of them (up to 40 m long), is found less frequently than 

the other Laminariales, but its thallus spreads out when it reaches 

the surface of the water and forms continuous beds. 	The algal 

zone e*tends along the coast both on the Pacific side and on the 

side of the Sea of Okhotsk. 	It is interrupted only in river 

mouths, where the rocky and stony bottoms on which the algae grow are 

replaced by a layer of alluvial sand. 	The beds of brown algae 

are between 1,000 and 3,000 m long and are largest around head-

lands, since there the rock platforms extend far out into the sea 

and there are many submerged rocks, reefs and cliffs. 	The algal 

zone is considerably narrower around some headlands, where the rock 

platform is replaced at a depth of between 15 and 20 m by a sandy 

bottom. 

The species composition of the flora and fauna in the algal 

zone is approximately uniform, but the quantitative proportions of 

the species vary as a function of depth. 	Three associations may 

be distinguished in the Laminariales + Lithothamnion biocoenosis; 

these associations gradually give way one to the other and are 

zonally disposed. 	An Arthrothamnus kurilensis + Vilasina vernicosa 

association occurs at the minimum depth. 	It is most characteristic 
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of Alaria fistulosa and of Thalassiophyllum dathrum. beds 

down to a depth of 7 m, although it extends in places to 15 m. 

Dense beds of Arthrothamnus kurilensis, the biomass of which reaches 

30 kg/m
2

, and of Laminaria dentigera  alternate with single specimens 

The Laminariales are underlain by a thin layer of Lithothamnion  

fruticulosum a few millimetres thick and by a carpet of other red 

algae, predominantly Ptilota filicina  and P. asplenoides. 	The 

effect of breakers is very strong at these depths. The seaweed 

beds are in constant motion, the transparency of the water is low 

(because of the suspended particles of detritus), and the blocks 

of stone are greatly rOunded. The algae .are  firmly attached to 

the substrate. 	Sponges, hydroids and bryozoans occur in patches, 

most often on the sides of stones and on vertical sections of 

cliffs. 	Vilasina vernicosa forms botryoidal colonies on Ptilota  

filicina and Ptilota asplenoides. 

The mobile animals, which include polychaetes, amphipods, 

small holothurians, starfishes, sea urchins (Strongilocentrotus  

polyacontus  and S. droebachiensis),  gastropods (Nucella freucy-

nettii, Acmae sybaritica), Dermaturus mandtii  and mail-shells 

(Tonicella  sp., Lepidopleurus sp. and Schizopiax brandtii  etc.) 

live in nooks and crannies in the cliffs and among the rhizoids of 

the algae. . Single specimens of amphipods and gastropods (Lacuna  

reflexa, Lacuna minor. Margarites albolineatus  and Margarites  

helicina)  are only occasionally to be found on the thalli of most 

Laminariales. 	Thalassiophyllum clathrum thalli are most densely 

occupied. The hold-fasts are covered in sponges, bryozoans and 

hydroids; they are frequently occupied by the ascidian Boltenia  

ovifera. The spirally coiled thalli of Thalassiophyllum clathrum  



provide a refuge for numerous amphipods, polychaetes, mail-shells 

(Lepidochiton sp. and  Lepidopleurus  sp.) and even sea urchins, 

which use scraps of algae floating in the water for purposes of 

concealment. 

Beginning at a depth of between 5 and 7 m the  Arthrothamnus  

kurilensis + Vilasina vernicosa association gradually gives way to 

a  Laminaria + Spongia association. 	The mean biomass of Laminariales 

is 16 kg/m
2 . 	The quantity of Arthrothamnus kurilensis and of red 220 

algae is reduced. 	The thickness of Lithothamnion  increases to 

5 - 7 cm. 	The chinks and cavities which appear in it are occupied 

by poiychaetes, brittle stars, mail-shells, Dermaturus mandtii, 

the bivalves Hiatella arctica  and other animals, 	Sponges, hydroids 

and bryozoans form a continuous layer not only on the lateral 

surfaces of rocks, but also on the upper parts, and attain con- 

siderable thickness. 	Many starfishes, sea anemones and the 

ascidian  Boltenia ovifera  appear. 	The few sea urchins are 

relatively uniformly distributed and do not form large clusters 

anywhere. 	The Laminaria + Spongia association is most character- 

istic of a depth of 10 m and extends in places to 15 m. 

A Lithothamnion +  Spongia association is clearly expressed 

at a depth of 15 - 20 m. 	Laminariales no longer form a continuous 

carpet. 	Agarum cribrosum  is sometimes found in considerable 

quantity. 	The Lithothamnion  layer becomes thick (approximately 

20 cm) and has a mean biomass of up to 67 kg/m
2 . 	Its encrustations 

have numerous cavities and chinks. 	Large quantities of Hiatella 

arCtica (143 g/m2 ), Dermaturus mandtii (155 g/m
2

) and the large 

polychaetes Chaetopterus  are highly characteristic of this biotope; 

priapulids and brittle stars are frequently found. 	Polychaetes 



of the family Sabellidae form quite large brushlike clusters among

the stones. Sponges, bryozoans and hydroids cover the rocks in a

layer up to 10 cm thick. Colonies oî riusculus seminudus are found

on the thalli of Laminariales. In places sea urchins and star-

fishes form small clusters. This association extends to a depth

of between 25 and 30 M.

Below the Lithothamnion + Spongia association and down to

40 m there is a transitional grouping. Isolated specimens of

Laminaria, Agarum and Desmarestria grow here; their thalli are

occupied by M. seminudus. Lithothamnion is represented by

separ.ate, small but still thick encrustations. There are very

many sponges, bryozoans and hydroids with pantopods, caprellids

and the isopods Arcturidae and Munnidae on them, many brittle stars

and starfishes and some hydroids of the family Stylasteridae. At

a depth of 50 - 60 m the rocks are covered with a layer of sponges,

bryozoans and hydroid beds. The fauna is represented by large

quantities of brittle stars Corgonace-phalus carii and Stylasteridae.

The algal zone ends at a depth of between 10 and 15 m in

places and the rocky and stony bottom gives way to a sandy bottom.

The biocomos&s change abruptly here. Even at the boundary of

bioc.oenases there is no transition between them. Sandy bottoms are

very sparsely populated in the upper sublittoral zone. Here there

is a Polychaeta + Amphipoda biccoenosis which includes Cumacea,

Bivalvia, Nemertina and Gastropoda, in addition to the dominant

groups. The mean animal biomass is only 57 g/m2 (Table 1).

The bivalves Vilasina vernicosa are the most abundant food 221

items in the Arthrothamnus kurilensis + Vilasina vernicosa

association. A large quantity of gastropods and bivalves is
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concentrated by a depth of 1.5 - 2 m, as has been traced around 

Cape Neschast'e and in Shchukin Bay. 	It was not established 

whether this was characteristic of the entire coast line of Urup 

island, since it was difficult to operateat these depths. 	The 

quantity of V. vernicosa  may reach 37,030 specimens per square 

metre on the Pacific coast (biomass 5792 g/m2 ) and 56,325 specimens 

per square metre on the Okhotsk coast (biomass 1616 .g/m2 ). 	The 

other bivalves found at this depth are Musculus filatovae, Musculus  

seminudus  and Hiatella arctica, but nowhere do they form large 

aggregations. 	Sea urchins of the genus Strongylocentrotus  are 

encountered extremely rarely. 	On the Pacific side of the island 

they were i•ound only around the Ningio cliff, where there were 5 per 

square metre (biomass 31 g/m
2
). 	On the Okhotsk aide the largest 

numbers of sea urchins were recorded around Cape Tigrovyi, where 

there were 40 per square metre (biomass 310 g/m
2
). 	Elsewhere on 

the Okhotsk coast sea urchins are found in small quantities. 	The 
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sea urchins were small both on the Pacific and on the Okhotsk

coasts . There are many amphipods and isopods in the Arthrothamnus

kurilensis + Vilasina vernicosa association .

Vilasina once again predominates among the food items in

the Laminaria + Spon association characteristic of depths

down to 10 m . On the Pacific side of the island its biomass

reaches 3,286 g/m 2 in some places . It does not form such large

concentrations on the Okhotsk side where, from a depth of 10 m, the

sea urchins S polyacantus and S . droebachiensis begin to be found .

2
In some places their biomass may reach 400 g/m There are fe w

sea urchins on the Pacific side . The quantity of the bivalve
s

V . vernicosa in the Lithothamnion + Spongia association reduces at

depths of between 10 and 20 m, while the quantity of sea urchins

increases . On the Okhotsk side of the island the biomass of se
a

urchins reaches 1,500 g/M2 in some places (Nataliya Bay) . Sea

urchins remain few in number on the Pacific side . There is a

small area in which the biomass of this species is increased around

Cape Khiva (497 g/m 2 ) at a depth of 20 m .

Dermaturus mandtii, mail-shells (Tonicella sp .), molluscs

(Hiatella arctica) and gastropods (Nucella freucynet Lacuna

minor, L . reflexa, and Verutina concia) are found at all depths
.

They frequently live on the spirally coiled thalli of Thalassio-

phyllum clathrum and in the cavities of Lithothamnion .

-Chirpoi island (Chernye Brat'ya) . The Chernye Bratlya

Translator's note . Chir-poi island is the largest of two
islands, the Chernye Bratlya islands (the Black Brothers) ,

islands are two volcanic islands 20 miles north of Urup island .
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The Lapka peninsula was investigated on Chirpoi island. 	On the 

Okhotsk side of the peninsula -  there is a Laminariales biocoenosis 

at depths 	down to 20 m, in which, as on Urup island, we may 

distinguish an Arthrothamnus kurilensis + Vilasina vernicosa  

association at depths 	down to 5 m and a Laminaria + Suongia 

association at depths of between 10 and 15 m. 	Ptilota filicina 

is found with clusters of V.e_ vernicosa in the Arthrothamnus  

kurilensis + Vilasina vernicosa  association, as on Urup island, but 

not in such large quantities. 	Sea urchins begin to form concen- 

trations only at depths of 10 m or greater, but their biomass 

nowheré exceeds 400 g/m
2  . 	Because the coasts on the Pacific side 

of the Lapka peninsula. are deepwater coasts the algal zone is 

poorly developed. 	The main association at depths of between 5 and 

10 _m is Laminaria + Strongylocentrotus, which gives way to a 

Strongylocentrotus + Spongia  association. 	The molluscs V. 

vernicosa are not found on this side of the peninsula, but sea 

urchins form large concentrations at depths of 5 m or deeper. 	Their 

biomass may reach 9,000 g/m
2 (on average 2,676 g/m2 ). 

Simushir island. 	The upper horizon of the . sublitoral 

zone on Simushir island, like that of Urup island, is characterized 

by the development of a Laminariales biocoenosis, but its algal 

zone is considerably narrower and less luxuriant than on Urup. 

This is because conditions for the existence of algae are less 

favourable.on Simushir owing to the steepness of the submarine 

slope. 	The algal zone is 100 - 500 m wide. 	The weed beds are 

mainly mixed beds consisting of various Laminarialesi Thalassio-

.phyllum clathrum  and Agarum cribrosum  sometimes form separate beds. 

Red algae and Lithothamnion  are considerably less plentiful than 
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on Urup island. 	A Laminaria Strongylocentrotus association 

which exists at depths, 	down to 20 m is replaced here and there 

by a Strongylocentrotus Lithothamnion association in which Alaria 

fistulosa already appears at a depth of 5 m, although it forms its 

most luxuriant beds between 8 and 10 m. 	Its thalli, which are as 

much as 30 m long, spread out on the surface of the water to form 

continuous fields. 	The Laminariales are underlain by Lithothamnion • 

and red algae, dominant among which are Odonthalia corymbifera and 

Ptilota filicina. 

Sipunculids, priapulids, polychaetes, mail-shells, brittle 

stars.and starfishes are found in the nooks and crannies of Litho-

thamnion.  V. vernicosa  is occasionally found on Ptilota.  Sponges 

cover the lateral surfaces of the rocks. 	Large quantities of 

large sea urchins are to be seen on and between the rocks. 	Amphipods 

and gastropods occupy the thalli of the seaweeds. 	There are many 

tube worms in some places. 	It is difficult to distinguish a 

dominant grouping of animals at depths of between 30 .  and 50 m where 

we recorded sponges, bryozoans, hydroids, gastropods, starfishes, 

sea urchins, compound ascidians and gorgonarians. 

Brouton Bay on Simushir island differs from all the places 

investigated. 	It is a flooded volcano crater joined to the sea by 

a narrow neck and surrounded on all sides by low hills; waves 

break on a chain of reefs at its entrance. 	Depth reaches 250 m in 

the bay; the slope is steep right from the shore line. 

'Je  investigated the shallowest part of the bay around the 

settlement of Uraternyi. 	The 20 m isobath lay 15  -20 m from the 

shore, but in places came right up to it. 	The bay bottom consists 

of stones on silty sand with shells. 	There are many sea urchins 

at a depth of between 1 and 5 m, but fewer at greater depth, where 



there appear the bivalves Modiolus _plenax and Pl.odiolus.difficilis,

the gastropods Fusitritten oregonense,Prob-lacmea sp., 1`richotropis

sp., Margarites striata and Falsic.in,yla sp., .the mail-shells

Tonicella sp., Schizoplax brandtii and Gurjanovilla sp., Der.maturus

mandtii and Hapalogaster grebnitzkii, the hermit orab Pagurus gil1i,

and small octopuses which-li.ve beneath the stones. A1l_the.se

animals populate the bottom densely and form large çoncentra-ti_Qns

in places. Some stones are covered with large ascidians. Star-

fishes of the genus Evasterias found on the bottom.som_eti..mes reach

a diameter of 96 cm.

The food items of the sea otter found on Simushir island

included sea urchins and mai-l_ shel-ls and, from among _the bivalves,

a few V. vernicosa and M. modiolus. Biomass was gre_atest among

sea urchins. They already form large concentratio_ns.on the-lower

part of the intertidal zone and are found at all depths invest.igated.

Considerable concentrations of sea urchins are to be observed in

Brouton Bay, where we also find bivalves (Hiatella arctica), mai-l-

shells (Tonicella sp.), Dermaturus sp. and octopuses. The bival,ves

M. plenax and M. modiolus, found here in fairly large quantities,

can scarcely provide food for the sea otter owing to the thiçkness

of the Lithothamnion-encrusted shell.

Yankicha island (Ushishir). The fauna and flora of the

sublittoral zone on the islands of Ushishir and Simushir are similar.

The Laminariales + Strongylocentrotus association develops where

there is a stony bottom. Sea urchins are found at all depths

investigated, frequently forming large clusters numbering up to

.90 - 100 per squaremetre (biomass reaching 11,000 g/m2). Many 223

sea urchins are found in Kraternaya Bay at depths down to 10m.
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In addition, mail-shells (Tonicella) are found in the inshore zone

where the bottom is stony or rocky, at depths of between 5 and 20 m,

but at no point do they form concentrations.

Matua island. The algal zone is poorly developed here

because the coasts are of the deepwater type. An exception is

provided by Dvoinaya Bay in the north-eastern part of the island,

where a continuous carpet of Laminariales is recorded together

with occasional specimens of Alaria fistulosa and beds of

Thalassiophyllum clathrum at depths of dowri to 5 m. The food

items of the sea otter found around Matua island are large sea

urchins (diameter 10 -•12 cm) and mail-shells. In some places

they form a continuous carpet on the bottom. Thus, around Cape

Klyuv, we found a sheer cliff descending steeply from 6 to 16 m.

The entire cliff was densely covered by large sea urchins, of which

there were as many as 250 per square metre (biomass 3,200 g/m2).

Only single mail-shells were found.

Paramushir island. The benthic population of the upper

s.ulilittoral, zone differs considerably between the Okhotsk and

Pacific coasts of the island. The epifauna is well developed on

the eastern side and around the southern tip of the island owing to

the predominance of cobble-shingle and stony bottoms. There is a

Laminariales biocoenosis in the inshore zone to depths of between

15 and 20 m. It consists basically of Axthrothamnus bifidus beds,

interspersed with Alaria fistulosa, which forms large fields on

the surface of the water in places. Down to depths of between 5

and 10 m there are luxuriant beds of Thalassiophyllum clathrum.

Laminariales are underlain by a thin layer of Lithothamnion.

Colonies of the bivalves Mytilus edulis and Modiolus modiolus are

to be seen on the thalli of Thalassiophyllum, and also in the
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rhizoids of Laminariales. 	The thalli of Thalassiophyllum clathrum  

are inhabited by sea urchins, sea anemones and mail-shells. 	Sea 

urchins, starfishes, the gastropods Nucella freucynetti  and 

Fussitritten oregonensis,  sea anemones, ascidians and large numbers 

of holothurians are found on the bottom. 	There are many amphipods 

in the rhizoids of the algae. 	Hermit crabs, Dermaturus mandtii  

and the crabs Telmessus cheirogonus, Erimacrus isenbeckii  and 

Paralithodes brevipes are found among the rocks. 

At a depth of between 20 and 50 m (Kuznetsova, A.P., 1963) 

there is a Modiolus modiolus + Mytilus edulis + Spongia + Hydroidea 

biocoenosis on bottoms of rocks, cobbles and shingle, in which the 

abundant species are the bivalves Modiolus modiolus, Mytilus edulis, 

Hiatella arctica and'Pododesmus macrochisma,  various species of 

sponges, hydroids, bryozoans and Cirripedia and some species of the 

epifauna. 

Unlike the Pacific side of Paramushir island, the Okhotsk 

side has rock and cobble-shingle bottoms on small parts of the 

inshore zone occupying a narrow strip between 50 and 100 m wide. 

In these areas there is a Laminaria + Strongylocentrotus association 

down to a depth of between 15 and 20 m. 	Alaria fistulosa  often 

forms separate beds, which are particùlarly luxuriant at depths of 

between 5 and 10 m. 	There are isolated beds of T. clathrum, 

Laminaria  sp. and Arthrothamnus bifidus on the tops of the stones 

which are covered by sponges and Lithothamnion,  beneath which 

polychaetes,. Dermaturus sp. and mail-shells conceal themselves. 

Sea anemones and hydroids are found on the rocks, while between the 

rocks there are sea urchins, starfishes and holothurians. 	Stony 

bottoms are frequently replaced by sandy ones, 	The macrobenthos 
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on a sandy bottom is represented down to 20 m mainly by amphipods, 

Cumacea  and  occasional isopods. 	The biocoenosis of the irregular 

sea urchin Echinarachnius 1-)arma begins at depths of 20 m and deeper. 

Food items for che sea otter, namely the bivalves M. edulis, 

M. modiolus, P. macrochisma and H. arctica mail-shells, various 

gastropods, Dermaturus sp, and crabs, are most numerous around the 

Pacific coast of the island. 	The biomass of the bivalves Mytilus  

edulis and Modiolus  may reach 10,000 g/m
2

, but that of the sea 

urchin does not exceed 400 g/m
2 (A.P. Kuznetsov, 1963). 

On the Okhotsk side of the island food items for the sea 	224 

otter, sea urchins and molluscs, were noted only on stony bottoms 

where there was a Laminariales + .Stromylocentrotus biocoenosis. 

Bivalves are found singly here. 	Small colonies of edible 

mussels form only on rocks 1,• .n 	the lower part of the inter- 

tidal zone. 	In terms of biomass sea urchins are the predominant 

food item. 	These are found at all depths investigated and are 

large. 	Their abundance may reach 250 per square metre (biomass 

9,000 g/m2 ). 

Alaid and Antsiferova islands. 	The macrobenthos of the 

sutiUttoral zone on these islands is highly reminiscent of that on 

the Okhotsk side of Paramushir island. 	On rocky and stony bottoms 

down to a depth of 20 m there is a Laminaria + Strongylocentrotus  

association typified by luxuriant development of a carpet of seaweed 

consisting of Alaria fistulosa and beds of T. clathrum thinly under- - 

lain by Lithothamnion. 	The sides of the rocks are covered with 

sponges, sea anemones and hydroids. 	Sea urchins of the genus 

Strongylocentrotus  form considerable concentrations. 	Mail-shells, 

Dermaturus mandtii  and young fishes are found in the chinks and 
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Key to Table 2: 1. Table 2 2. Biomass of food items
for the sea otter in the inshore zone on the middle
and northern Kuril islands 3. Island 1+. Sea urchin
5. Bivalves 6. Decapods 7. mean 8. maximum 9.
Urup 10. Chirpoi 11. Yankicha 12. Simushir 13.

Matua 14. Paramushir 15. Okhotsk coast 16. Pacific

coast

When consideration is given to the distribution of the main

species of invertebrates which provide food for the sea otter in

the inshore zone of the middle and northern Kuril islands, it

becomes apparent that they occupy stretches with rocky, stony and

.cobble-shingle bottoms. Concentrations of food items for the sea

otter are not found on sandy bottoms. Thus, the biomass of food

3j7.^F g/m in the Laminariales + Litho-items for the sea otter is 2

thamnion biocoenosis on stony bottoms, whereas in the Polychaeta +

Amphipoda biocoenosis characteristic of a sandy bottom it is only
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1.2 g/m
2 . 	The fodder biomass is even greater where there is a 

Laminariales biocoenosis around the other Kuril islands and may 

reach 32,000 g/m
2 (see Table 2). Food items for the sea otter 

are found where there is a M. modiolus + M. edulis + Spongia + 

Hydroidea biocoenosis as well as in the Laminariales biocoenosis. 

Around Urup island and on the eastern coasts of Paramushir 225 

island, where the bottom is gently sloping and there is a 

luxuriant seaweed carpet, there is an extremely rich fauna of 

worms, echinoderms, molluscs and crustaCèans in the inshore zone. 

The food resources of the sea otter are determined by the stocks 

of sea'urchins, bivalves and various crustacéans. 	Biomass 

values are here particularly large for Vilasina vernicosa, Mytilus  

edulis and Modiolus modiolus. 	The biomass of sea urchins is low 

(see Table 2). 	Around the islands of Chirpoi, Simushir, Yankicha, 

Matua,Antsiferova and Atlasova, and also around the Okhotsk coasts 

of Paramushir island, sea urchins of the genus Strongylocentrotus  

provide food resources for the sea otter. 	Loricata also play a 

small part in regard to food. 

In analyzing the distribution of the main forms of macro-

benthos and of food items for the sea otter in the region of the 

middle and northern Kuril islands, it may be noted that the 

predominant.invertebrates here are those which A.I. Savilov (1961) 

and A.P. Kuznetsov (1964) classify in terms of the nature of feeding 

as sessile peston-feeders. 	These are primarily sponges, ascidians, 

barnacles, hydroids and bivalves of the family Mytilidae (V. 

vernicosa,  M. edulis, M. modiolus,  H. arctica,  P. macrochisma) and 

other invertebrates. 	The areas in which these forms of the benthos 

are developed are distinguished as a zone of sessile seston-feeders. 
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The zone is additionally typified by a large quantity of mobile

animals, particularly numerous among which are various predators

and scavengers : crabs, hermit crabs, shrimps, starfishes, sea

urchins etcetera (Savilov, 1961) .

The development of a zone of sessile seston-feeders in the

Kuril islands is favoured by the predominant occurrence of rocky,

stony and cobble-shingle bottoms and by the continuous and strong

motion of the water .

Since the food items of the sea otter are concentrated in

this zone, it is here that the sea otter is active . This

association was first noted for the Paramushir and Kamchatka

populations (Maminov and Shitikov, 1969) . It may now be stated

that it also exists for the other populations of the Kuril islands .

Conclusions

1 . Concentrations of food items for the sea otter are t o

be noted in the middle and northern Kuril islands in a zone

characterized by the development of a particular trophic groupin g

of the benthos, namely_sessile seston-feeders . Within this zone

the food items of the sea otter are found in Laminariales and

Modiolus modiolus + Mytilus edulis + Spongia + Hydroidea biocoenoses .

2 . . Bivalves (Mytilus, Modiolus and Vilasina), sea urchins

and crustaebans provide food resources for the sea otter around

Urup island and along the eastern and southern shores of Paramushir

island . Around Urup island the mollusc Vilasina vernicosa ha s

the greatest mass among the food items . while around Paramushir

island ISytilus edulis and Mlodiolus modiolus have the greatest mass

on the Pacific side and around the southern tip . The biomass of
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sea urchins is relatively low in the sublittoral zone of these

islands. The food items found among the crustaceans are

Dermaturus mandtiL, various species of isopods and the crabs

Erimacrus isenbeckii and Paralithodes brevibes,

3• Around the islands of Simushir, Chirpoi, Yankicha,

Matua, Antsiferova and Alaid, and also on the Okhotsk side of

Paramushir island, the food resources of the sea otter consist of

the sea urchins S. droebachiensis and S. polyacantus, which form

large concentrations at all depths investigated. Molluscs and

crustacéans do not form large concentrations.
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