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SEA OTTER FORAGING AND FOOD RESOURCE STATUS
IN A SAMPLE AREA OF GLINKA BAY (MEDNY ISLAND,
THE COMMANDER ISLANDS).

A hydrobiological study was performed in a limited sample area (about .16 km?)
populated by sea otters. Samples were collected from a depth of 4-12 m in different
locations used by sea otters for intensive and occasional foraging. The study established
the average biomass of the sea urchin Strongilocentrotus spp. — sea otters’ preferred prey
— to be 671.1 g/m” with the mean density of 132.0 ind./m”. Distribution of sea urchins
over the studied area was irregular; locations with poor food resources were more used
for foraging. The mean diameter of sea urchins in these sites was smaller than in lesser
used locations. Sizes of sea urchins and other common sea otter prey species, such as
Dermaturus mandtii, and Vilasina preudovernicosa are considered. Possible causes of
high foraging activity of sea otters is sites with least abundant food sources are discussed.
It is proposed that the recent decrease in sea otter abundance on Medny Island is not
connected to depletion of food resources.

A Hydrobiological study of the benthos was conducted in a limited area of Glinka Bay
(Medny Island in the Commander Archipelago) intensely used by foraging sea otters
Enhydra lutris). The study was part of a large scale research of sea otters’ food resources
as one of the possible factors affecting its abundance in the Commander islands
(Zimenko et al., 1998). Our purpose was to study benthic communities in connection with
sea otter foraging strategy in the area by conducting a small scale comparison of the
benthos in different sites of the study area in relation to their selection by foraging sea
otters.

Materials and Methods

Samples for the Hydrobiological study were collected between August 1 and 15, 1995, in
Glinka Bay (Medny Island) from an area occupied by a group of sea otters. The otters
had been monitored in previous years and shortly before the start of diving operations for
the intensity of their foraging and the prey targeted in different sites of the sample area
(Zimenko et al., 1998).
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According to our observations, the otters preferred foraging along the outer periphery of
kelp groves (Alaria Fitulosa). The interior part of the sample area — surrounded by alaria
groves — was used less intensely. Individual foraging behavior was observed in the
interior (limited use) zone of the study area. The total size of the study area was about
0.16 km* (0.35 km X 0.45 km).

Samples were collected by scuba divers operating at selected sites (Figure 1). To evaluate
benthic populations in zones of more or less active foraging by sea otters, samples were
collected along the outer edge of alaria groves where most otters preferred to feed (sites 4
— 8; 16 samples collected at a depth of 6 — 10 meters) and in the interior zone (sites 1 — 3
and 9 — 14; 23 samples collected at a depth of 4 — 10 meters). These samples were
referred to as “baseline”. Diving sites in the interior zone were selected at random. To
compare the species and sizes of sea otter prey (according to data from visual
observations of foraging activity) and potential prey species in the interior zone, 18
additional samples were collected from the same sites with the focus on sea otters’
preferred prey (sea urchins). “Sea urchin” samples, as they were referred to, were
collected at sites of their highest concentration. Sample plot size was 0.25 m” in all cases.

All samples were sorted by species or systematic group. The abundance and weight of
each species or group was identified if possible.

The fixed material and herbarium have been stored at the Kamchatka Institute Of
Environmental Management of the Russian Academy of Sciences.

To analyze size structure of specific prey communities, we measured shell diameters of
all sea urchins occurring in the samples (1,622 oc. Strongilocentrotus polyacanthus and
73 oc. S. pallidus) as well as valve lengths of bivalves Vilasina pseudovernicosa (total of
1,354 oc.). The shell diameter and valve length measurements were accurate to 0.05 mm.
To standardize the measurement error, all measurements were taken by the same person.

To evaluate sea urchin nutritional value during the study period, we analyzed the gonad
index of 213 sea urchins (mainly S. polyacanthus) from benthic samples. The gonad
index was calculated as a ratio of the gonad mass to the total body mass of the animal.

Figure 1. Study area chart indicating location of diving sites (1 — 14).

A — left side of the chart. B —right side of the chart. b — the charts’ connecting line. 1-18 —
numbers of horizontal strata starting from the shore. I — weed free areas; I — occasional
alaria beds; III — alaria groves of average density; IV — dense alaria groves; V — rocks.

RESULTS

A Dbrief description of benthic biotopes and associations within the sample area
sublittoral. The area of study appeared to have an extremely divergent population with a
motley collection of communities.




The near-shore interior zone had a sandy bottom. Sandy ocean floor also extended
beyond the belt of brown algae Alfaria Fistulosa, which defined the outer boundary of
the bay. Most of the sea floor in the study area was rocky. The bay’s interior had a very
uneven relief of the bottom with piles of boulders 2 — 3 meters high and large crevices
between them or between the boulders and rock face. The boulders were mostly jagged.
Negatively sloping cliffs were common. The surface of the rock face was jagged but had
almost no crevices. Small canyons about 2 meters deep occurred in the bedrock. That
meant that one diving site could have depth variations of up to 3 meters with benthic
communities differing greatly between the top of a bolder and its bottom.

Interior zone. Benthic associations consisted mostly of kelp groves of Laminaria
dentigera species. The density of its growth varied from 1 to 20 plants per square meter
with 3 — 5 plants per square meter on the average. The kelp grew particularly densely on
boulders forming a continuous dense cover. Boulders at shallow depths were covered
with Laminaria Longipes. The species can form thick mats on the seabed with a high
biomass (up to 2.8 kg/ m?).

Mats of Alaria marginata could also be occurring on boulders with density as high as 10
plants per square meter. But on the whole, that species was not baseline. Another species
of the same genus — A. fistulosa — was much more ubiquitous.

The density of Alaria fistulosa at the periphery of its groves surrounding the bay’s
interior zone was 1 — 4 plants per square meter. Deeper inside, the growth would become
thicker and concentrated in bunches consisting of 5 — 10 plants. The density of young
shoots could be up to 100 plants per square meter. Alaria plants grew on the bedrock and
boulders as well on apparently dead crusts of the encrusting red algae (Clathromorhpum
nereostratum). No benthic organisms were associated with the Alaria rhizoids. If
abundant, Alaria would cluster over a small area (5X5 — 10X10 cm) leaving the rest of
the surface unoccupied. In the center of the interior zone of the bay Alaria plants did not
occur at all, or if it did, its density did not exceed 1 plant per 5 — 10 m”.

The other brown algae typical for the sublittoral zone of Medny Island — Agarum
clathratum and Thalassiophyllum clathrus — rarely occurred in the area under study and
were occasional formed no groves. Occasionally in forests of L. dentigera in the interior
zone, we encountered small patches of Cymathere Clathrus, but its abundance and
density was low. There were also sections with no brown algae cover at all.

The second layer of seaweed vegetation was made up of the red algae, mostly sea ferns
Neoptilota asplenioides. The species formed patches 2 X 2 meters in size. There were
also occasional patches of Constantinea sppro and Turnerella mertensiana. Sponges
covered the bedrock in patches ranging in size from 1 X 1 or 1.5 X 1.5 m to tiny little
spots, each representing one or several species. There were also many ascidias, stars, sea
anemones, and polychaetes (including colonies of Sabellidae and Crucigera zygophora).
All those organisms created a motley and colorful mosaic of the sea bed making it
difficult to single out one baseline species or provide a general description of the seabed
community.



Encrusting calcareous red algae Clathromorhpum nereostratum was an important
component of the benthos. Projective cover of this species reached 100% in places, but
there were also areas with no growth at all. The thickness of the crust varied between
several mm and 7 — 9 cm. The clathromorphum, in its turn, created a kind of biotope
inhabited by various specific fauna. Living within the algal crusts and cavities were
Hiatella arctica bivalves, sipunculoid worms, phoronida, and certain types of polychaetes.
The cavities were inhabited by Myxilla incrustans sponges, sea anemones, brittle stars,
small sea urchins and other vagile organisms. Chitons and the Abietiharia variabilis
hydroids were usually associated with the surface of the crusts. The infauna biomass
could reach substantial amounts. We did not notice any direct correlation between the
crusts’ thickness and the abundance of infauna.

Sea urchins concentrated primarily in nooks and crannies between boulders and in
crevices in the rock face. They also hid under Laminaria longipes rhizomas and under
Clathromorhpum nereostratum crusts. Still, there were areas where sea urchins would sit
openly on the surface of the rock or in small indentations in it. During diving operations
we encountered two small areas of what we called “sea urchin flats”. They were flat
rocky plates (about 10 X 0.5 m) densely crowded with relatively large sea urchins (at
least 350 animals per m2). The plates were covered with a thin crust of Clathromorhpum,
and had no other benthic inhabitants or any alaria vegetation to camouflage them from
above.

Outer zone

The density of Alaria fistulosa beds along the outer periphery of the alaria belt averaged
10 plants per square meter, although it could reach 20 or 25 plants per square meter. On
the other hand, in some sections there was no alaria growth at all.

Laminaria dentigera occurred in patches with the average density at 2 -3 plants per
square meter, although some patches had much thicker growth (up to 20 plants per square
meter).

Just like in the interior zone, the abundance of Agarym clathratum and Thalassiophyllum
clathrus brown algae here was fairly low. Their density did not exceed 1 — 2 plants per
square meter. But unlike the interior zone, this area had rather large patches of Cymathere
triplicata. Its beds were extremely poor in benthic population both from the point of view
of abundance and special variety.

We found rather large beds of the red algae: Ptilota spp. and representatives of the
Delessericaeae family in this zone. In fact, these algae appeared to be the only growth on
otherwise empty expanses of the seafloor with hardly any noticeable presence of other
benthic organisms. Monodominant communities of the Constantinea spp. red algae could
also cover large areas. But generally, here, like in the interior zone, the second algal layer
was made up predominantly of the Neoptilota asplenioides, though its abundance was
lower.



There were colonies of sedentary marine polychaetes of the Sabellidae family occurring
in large patches. These were overgrown with sponges and ascidiae with a few sea urchins
hiding underneath. Just like in the interior zone of the bay, large sections of the surface
could be covered with patches of various sponges (up to 1 square meter in area) and
ascidiae. Projective cover of Clathromorhpum nereostratum fluctuated between 0% and
70 - 80%, averaging around 40%. Here the crusts were no more than 2 — 3 cm thick with
little infauna. Sea urchins would be hiding in the crevices forming no agglomerations. In
beds of Constantinea spp., sea urchins would hide under its blades in clusters of 5 or 6.
As was mentioned earlier, individual sea urchins could also find shelter under colonies of
Sabellidae polychaetes.

On the whole, benthic population of the external periphery of alaria groves was
distributed in larger patches and did not form the same fine mosaics as in the interior
zone. It also appeared more monotonous and represented by fewer species than that of the
interior.

Prey composition and distribution. According to observations of sea otter foraging in
the interior zone of alaria forests, sea urchins were the most popular prey (Zimenko et al.,
1998). Therefore, we made them the focus of our study of benthic communities.
Additionally, an analysis of sea otter feces (Zimenko et al., 1998) revealed a total of 39
different food sources, which included crustaceans (Dermaturus mandtii, ldothea spp.)
and bivalves (Vilasina pseudovernicosa and Hiatella arctica) in addition to sea urchins.

Figure 2. Mean biomass, density and diameter of sea urchins (with average error) from
different zones of the study area.

Left vertical axis: ~ Biomass (g/m?) and density (ind./m?)

Right vertical axis: ~ Shell diameter (mm)

Horizontal axis: “sea urchin” samples from interior zone
baseline samples from interior zone
exterior zone samples

Legend: White rectangle — biomass

Striped rectangle — diameter
Dotted rectangle - density

Figure 3. Size structure: A — sea urchin colonies in different zones of the sample area
(diver studies); b — sea urchins eaten by sea otters (visual observations and scatological
analysis).

Vertical axis: frequency of occurrence (%)

Horizontal axis: Shell diameter (mm)

A - “sea urchin” samples from interior zone
baseline samples from interior zone
exterior zone samples

b- by excrements
by observations




Figure 4. Sea urchin gonad index in the sample area of Glinka Bay
Vertical axis: gonad index (%)
Horizontal axis: Shell diameter (mm)

Figure 5. Average biomass and population density of Dermaturus mandtii (with the error

of the median) from different zones of the sample area.
Vertical axis: ~ Biomass (g/m’) and density (ind./m?)
Horizontal axis: exterior zone samples
“sea urchin” samples from interior zone
baseline samples from interior zone
Legend: shaded rectangle — biomass
white rectangle — density

Diver studies in the sample area identified the following potential sea otter prey species
among benthic communities:

e Phylum Sipuncula: Phascolosoma japonica.

e Phylum Annelida. Class Polychaeta: Crucigera zygophora, Nereis spp. Sabellidae.

e Phylum Mollusca. Class Gastropoda: Colisella spp., Fusitriton oregonense,
Nucella lima. Class Loricata: Cryptochiton stellery, Placiphorella borealis,
Tonicella beringiensis beringiensis. Class Bivalvia: Hiatella arctica, Kellia
commandorica, Modiolus kurilensis, Monia macroschizma, Musculus sp.,
Pholadidae, Protothaca staminea, Vilasina pseudovernicosa.

e Phylum Anthropoda. Class Crustacea: Dermaturus mandtii, Hapalogaster
grebnitzkii, Isopoda, Macrura, Oregonia gracilis, Pagurus undosus, Pugettia
gracilis, Semibalanus cariosus, Telmessus cheiragonus.

e Phylum Echinodermata. Class Asteroidea: Crossaster papposus, Evasterias
retifera, Henricia spp., Leptasterias spp., Lethasterias nanimiensis chelifera,
Solaster spp., Stehpanasterias albula; Class Echinoidea: Strongylocentrotus
pallidus, S. polyacanthus; Class Ophiuroidea: Ophiopholis aculeata.

e Phylum Bryozoa: Flustrellidra spp.

e Phylum Chordata. Class Ascidiacea: Aplidium dubitum, Aplidium translucidum,
Aplidium spitzbergense, Ascidia callosa, Dendrodoa aggregate, Styela clavata.

Sea urchins. Two species of radially symmetric sea urchins were encountered in the
study area: Strongylocentrotus polyacanthus and S. pallidus. Representatives of the
second species were rare and rather small. Therefore we decided to combine the data for
both species when analyzing sea urchin colonies in the area. We were also guided by the
assumption that hunting sea otters did not discriminate between the two species and
instead selected their prey by size alone.




We found the greatest abundance of sea urchins (both in terms of biomass and density) in
the interior zone of the study area where dissected topography of the sea bottom provided
shelter in the form of crevices and caverns between the rock and boulders, as well on
what we called “sea urchin flats” described above. The large biomass of sea urchins in
such biotopes was largely due to their higher density compared to other sections of the
study area (it was 4 times higher than the density in baseline samples from the interior
zone, and almost 7 times higher than that of the outer perimeter of alaria groves. The
average diameter of individual sea urchins also appeared to be somewhat larger here than
in other zones, but the difference was not significant (Figure 2). The average bio mass of
sea urchins for the entire study area was 671.1 + 133.5 g/m”. The average density was
132.0 + 19.0 ind./m”.

All the above-listed indices were lower in the baseline sections of the interior zone
compared to areas of sea urchin concentration. But both the biomass and density of sea
urchins in the interior zone were still higher than those along the outer perimeter of alaria
groves (Figure 2).

Analysis of size distribution revealed that the exterior zone along the outer perimeter of
alaria groves contained a lot more small-size sea urchins (about 20 mm in diameter) than
any other site of the study area, while in sea urchin concentrations animals of larger size
appeared to predominate. Interior baseline sites occupied the intermediary position
(Figure 3).

The average gonad index during the study period was 8.71 £+ 0.28. No correlation
between gonad index and shell diameter or species was established (Figure 4).

Observations of individual sea otter foraging behavior revealed that the average diameter
of sea urchins caught and eaten by otters was almost two times larger than that of animals
in benthic samples (Zimenko et al., 1998). Only a few of sea urchins found in the benthic
samples had the shell diameter larger than 40mm, whereas in sea otters’ diet the share of
such animals was over 40%. Two sea urchins measured nearly 80 mm in diameter
(Figure 3).

At the same time results of scatological tests (Zimenko et al., 1998) showed that size
distribution of sea urchins eaten by otters was very similar to that of sea urchin
congregations in the benthos (collected in “sea urchin samples” from the interior zone)
(Figure 3).

Crustaceans. Although we never actually observed sea otters feeding on crustaceans, the
results of the feces analyses (Zimenko et al., 1998) indicated that one type of most
frequently consumed prey was a small crab Dermaturus mandtii.

According to Figure 5, the biomass and density of this crab in the exterior zone is lower
than in the interior, its abundance being the highest in baseline samples from the interior
zone. The differences between extreme values are statistically valid.



There were few or no other crustaceans in our samples of sea otter prey.

Bivalves. We knew from previous research that sea otters actively fed on the Vilasina
pseudovernicosa bivalve. Therefore we analyzed this bivalve’s size composition and
abundance in various sections of the study area. No statistically valid differences between
the interior and exterior zones were observed for the average biomass, density, or size of
this species (Figure 6). However we found a small area in the outer periphery of alaria
groves overgrown with red algae of the Ptilota sp. where the bivalve occurred in large
numbers (samples 41 and 42 of the diagram). The density of Vilasina pseudovernicosa in
those communities was at least 10 times higher than in other areas, but due to the
abundance of juveniles, the average size was smaller, and the biomass much higher than
elsewhere. Bivalve size distribution in Ptilota beds was different from that of other areas,
both interior and exterior (Figure 7). Apparently, this alga constitutes a better substrate
for juveniles than the dominant red alga Neoptilota asplenioides.

According to scatological test results (Zimenko et al., 1998), another important bivalve in
the sea otter diet might be Hiatella arctica, which populates the crusts and cavities of the
calcareous coralline red alga Clathromorphum nereostratum. According to our
observations, the correlation between the hiatella’s abundance and the algal mass was not
uniquely defined and therefore could not yet be interpreted.

DISCUSSION

The data we received on the abundance of prey species in various zones of the study area
turned out quite unexpected even for ourselves. We had assumed that sea otters’ preferred
foraging locations would coincide with those of largest concentrations of prey species.
The latter were found in the interior zone of the bay where the broken relief of the seabed
created favorable conditions for sea urchin concentrations. The exterior zone, on the other
hand, had a rather subdued floor relief and fewer sea urchins of smaller average sizes
compared to the interior. The interior zone also had more crabs. But it was precisely in
the exterior zone that we had observed 86% of all sea otter foraging activities before the
start of our hydrobiological study (Zimenko et al., 1998).

Theoretically, the following explanation could be offered for such a situation.

1. The low abundance of prey in the exterior zone was the result of active foraging by sea
otters.

Such an explanation would be self evident for a large-scale research. But in our case sea
otters foraged in nutritionally depleted areas with much more abundantly populated sites
literally adjacent to them.

2. When conducting observations in the exterior zone, we failed to notice local
concentrations of sea urchins or other prey species. It had been proven earlier that sea
otters could be actively collecting bivalves in areas where divers had failed to find them
(Riedman, Estes, 1990).



But in our case that is hardly probable. True, plots for benthic sample collection in the
interior zone were selected at random, but sea urchin concentrations could not fail to
catch the eye of a diver whenever they were within visibility range. The exterior zone
appeared to be sparsely populated in every sense. The seabed landscape looked
monotonous as far as the diver could see. Even though the divers were no match for sea
otters in terms of capabilities for spotting prey, it would be hard to miss concentrations of
sea urchins similar to those in the interior zone.

3. Sea urchins from the interior zone were poor in nutrients.

That is not true, because the average gonad index of the see urchins was fairly high
(8.7%), reaching 25% in some individuals (Figure 4). It must be noted that for the
resource to be commercial, the gonad index must be at least 8%. Therefore, low gonad
content could not have been the reason why the sea otters preferred foraging in the
exterior zone of the bay.

4. The otters were hunting something else due to a seasonal arrival of another type of
prey, for instance, sand lance (Ammodytes sp.). The divers did see them catching sea
lances in the exterior zone (Zimenko et al., 1998). Besides? They could also be preying
on burrowing bivalves that inhabited sandy expances outside the alaria belt.

Since we did not sample the sand areas, and since visual observations at such distances
did not allow us to identify the prey (except sea lances) we could be definite on the
matter.

5. The distribution of sea otters through the sample area at the time of our study was
aberrant.

The sea otters could have redistributed shortly before the beginning of our diving
operations due to the noise from a poacher boat, which spent many hours trawling the
near-shore waters on the first day of our observations (July 21). During the second
observation period (a month after the trawling operations) the distribution of sea otters
began returning to what we had expected it to be, and what was observed back in 1993,
when foraging activities concentrated in the interior zone of the bay (Zimenko et al.,
1998).

Interestingly enough, sea otters fed on much larger sea urchins in the interior zone than
those we collected during underwater sampling (Figure 3). The same pattern in selecting
prey for size was recorded in the American sector of their range (Riedman, Ester, 1990;
Estes, Duggins, 1995).

On the other hand, size distribution data obtained from scatological analyses (Zimenko et
al., 1998) corresponded to those from sea urchin concentrations in the interior zone of
Glinka Bay (Figure 3). That could be due to the fact that the scat collected for analysis
had been left in the spring and/or during a storm when otters were foraging near the shore
and were thus unable to select their prey.



Still, whatever made the otters stay in the outer periphery of the bay during our study
period, our data demonstrated that the interior zone was quite abundant in food resources
and could sustain the population.

Another important fact was the very presence of large concentrations of sea urchins and
other prey species in areas that had long been used by sea otters for foraging with no
visible signs of resource depletion compared to 1972 (Shitikov, 1973 annual report,
KamchatNIRO). According to Shitikov, in 1972, sea urchins’ average biomass was 217.5
g/m”. Our data has the biomass at 671.1 g/mz. The average biomass of crustaceans (D.
mandtii only) was 17.63 g/m” compared to the current 10.44 g/m”. And the average mass
of bivalves is 11.01 g/m? and 52.78 g/m* accordingly. Unfortunately a more detailed
comparison of our data to Shitikov’s is rather problematical for two reasons: 1) we do not
know which species (groups) were included in the biomass estimate in 1972; 2) different
sampling methods were used.

In addition, the average biomass of sea urchins in the study area significantly exceeded
the species’ average biomass for the entire Medny Island (at depths of 5 -10 meters) as
measured in 1986 (Oshurkov et al., 1989, 1991) and in 1992 (our unpublished data). On
the other hand, sea otter predation has been reliably demonstrated to reduce the
abundance and sizes of sea urchins and other prey species (Shitikov, 1971; Shitikov,
Lukin, 1977; Estes, Palmisano, 1974; Estes et al., 1978; Simenstad et al., 1978; Zorin,
1984; Sidorov, Burdin, 1986; Sidorov et al., 1987; Burdin , Sevostyanov, 1987;
Sevostyanov, Burdin, 1987; Estes, Harrols, 1988; Riedman, Estes, 1988, 1990; Oshurkov
et al., 1989, 1991; Estes, Duggins, 1995). The unexpected divergence of our results can
probably be explained by the fact that they were obtained in a detailed study of a small
sample area, whereas all other data resulted from large scale hydrobiological sampling.
The latter, while providing an accurate general picture of benthic population’s
distribution and tendencies, may underestimate resources of specific benthic organisms in
particular places.

GENERAL CONCLUSION

We believe that although predation by sea otters has a considerable effect on the
qualitative and quantitative composition of benthic communities, their condition on
Medny Island is hardly critical and is unlikely to have caused the changes in sea otter
abundance on the island. Availability of food resources does not appear to be a
determining factor of the sea otter population structure in the Commander Islands.
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KOPMOJOBBIBAIOIIAS AEITEILHOCTh KATAHA
HA OTPAHUYEHHOM AKBATOPWH (BYXTA INIMHKA,
OCTPOB MEIHBIA, KOMAHIOPCKUE OCTPOBA):
COCTOSIHIE KOPMOBBIX PECYPCOB
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ITposeneunst runpoﬁuonomqecxue HCCIENOBAHUS HA OTPAHKYEHHON aKBATOPHH TUIOMIABI0 0Koxo (.16 kM2,

CTaGUNBLHO 3aHMMaeMol KanaHaMu. [1po6Gsl 0TOMpANUCh Ha 1. 4-12 M Ha y4acTKax, ¢ pa3sHOil CTENEHbIO
HHTEHCHBHOCTH HCIIONB3yEMBIX JUI KOPMIICHHS. Y CTAHOBJIEHO, YTO CPEfHsisl GHOMacca MOPCKHX exelt
Strongylocentrotus spp. (npennoquTaeMoro 06'beKTa KOpMONOOLIBAHUS) ISt BCEH aKBaTOPUH COCTABJISET
671.1 r/M? ipu torHOCTH 132.0 3K3. /m%. BLIABNIEHO, ITO €K1 PACIpeeIIeHbl 10 aKBATOPHH HEPaBHOMEP-
HO, IPHYEM B TIEPHOJ] HCCICIOBAHUS HauMeHee GOoraThle 3aMacaMK y4aCTKH MCIOIb30BAIIMCH JUIST KOPMO-
oGbIBakHs Goree MHTEHCHBHO. CPeHUi aMETp eXEeR Ha ITUX yHACTKAX TAaKXCe MEHBUIE, 1EM Ha Maslo-
HCNONB3YeMbIX. PaccMaTpUBaeTCs pasMepHast CTPYKTYPa MOCEIEHU eXEll M TaKUX MACCOBBIX 0OBEKTOB
TUTanEs KaaHa, Kak kpaboun Dermaturus mandtii v fsycrsopka Vilasina pseudovernicosa. O6cykaatoTcs
BOIMOIKHBIE MPUYHMHBI IIOBLILICHHOR KOPMOBOH aKTUBHOCTH KAJIAHOB HA Y4acTKax, Haubolee GeHbIX mi-
LeBbiMH pecypcam. IIpeqonaraeTcs, YT0 CHUKEHHE HHCIIEHHOCTH KAllaHOB Ha 0. MepHblit 3a nocnepnue

COALI HE CBSI3aHO C HCTOLICHUEM KOpMOBOH 6a3bl.

B xope n3yyenus KOpMOBoi 6a3bl kanana (Enhy-
dra lutris), XaK OHOrO U3 BO3MOXHBIX (aKTOPOB,
BIMAIOMKX Ha YHUCIEHHOCTh ero nomnynsinun Ha Ko-
MAHJIOPCKUX O-BaX, OBUIM MPOBENEHbl THAPOOHOIIO-
IMYECKUE HCCNENOBAHMS GEHTOCA HA OIPAaHMYCHHOR
akBatopuu B Gyxre [mmmpka (o-B Mepnusii, Koman-
OPCKHE O-Ba) KHTCHCHBHO UCIIONh3yEeMOH KaJlaHaMU
s xopMnenust (3uMeHKo | ap., 1998). Hameii ue-
Jp10 OBUIO H3YYEHHE JOHHOTO HACEIIEHHS B CBS3U CO
cTpaterdeit pypakupoBaHHs KajlaHa Ha 9TOH aKBa-
TOPUH, [Tl 4€ro MBI IIPOBEITH 31¢Ch MENKoMacITat-
HOC CPaBHEHHE OEHTOCA MEKIY TEMH UITH HHBIMHU 30-
HAMH KOHTPOJBHOrO YYacCTKa B 3aBUCHMOCTH OT
HPEATOYTEHHS UX KAJTaHAMH JUISl NOOBLIBAHUS TTHIIN,

MATEPHUAIl 1 METOIMKA

I'mnpobuonornyeckue padoThbl NPOBOJWIN B fie-
puon ¢ | mo 15 asrycra 1995 r. 8 Oyxre I'imHka
(0-B MepHbIiT) Ha aKBATOPHH, 3aHUMAaeMOl rpynnoi
KaNaHOB, 38 KOTOPhIMH B IIPENLIAYLIHUE FOAbI U IEPEN
HayaJioM BOJOJIa3HbIX paboT BEJIOCH HAOJIIONEHHUE, B
TOM YUCHE [/ BEISIBACHUS UHTCHCMBHOCTH HCMOJb-
30BAHUS pPa3sHbIX 30H aKBATOPHH Uit KODMJIEHHS H
cocTaBa fo0bIBAEMOIl MUK HA KOHKPETHBIX yyacT-
Kax (3umeHKo u gp., 1998).

30Ha HHTEHCUBHOIO KOPMJICHHUS COBIANA, [I0 JlaH-
HbIM HaOMIOfeHuil, C BHEIIHUM KpaeM moned Alaria
fistulosa; 30Ha OrpaHUYEHHOIO HCIONb3OBAHMA — C

BHYTpPEHHCH 06IaCTBIO aKBATOPUH, OTCPaHUYEHHOI!
NOJSIME ANSPHU. 34 KOPMJIEHUSMHU OTAENbHBIX XKI

BOTHBIX HaOJIIOJAIH BO BHYTPEHHECH 30HE (30HE OT-

paﬂnquHoro ncnonb3opanus). Ilnomane usydae-
MO#t aKkBaTOpHH cocTapmna okono 0.16 km? (0.35 >
X 0.45 kM),

[1po6ni cobupay BOROIA3HbIM CIIOCOOOM Ha BhI-
HeJeHHbIX cTaHuuax (puc. 1). s onenku fOHHOTrO
HaceJIeHUs B 30HAX UHTEHCUBHOIO ¥ OTPAHUYEHHOIO
UCNONKL30BAHUA OBINHM OTOOpaHbl NPOGLI Ha BHELL-
HEM Kpae aJIIpHbIX IHojedl B MecTax KOHLEHTpanul:
KOPMOBBIX HBIPSIHUH KanaHa (craHuuy 4-8; 16 npo6
riryorHa 6-10 M) # BO BHYTpEeHHEH 30HE HA CTAHLIUS
1--3 u 9-14 (Bcero 23 npo6sl, rnyduna 4—10 m). D
npobbl YCIOBHO HasblBAIK “doHoBbiMU’. Bo suyv
PEHHE 30He MecTa CTaHIMil BLIOUpanmu cnyuaiiin
o6pasoM. ns cpaBHEHUs BUAOBOIO W Pa3MEPHOIt
cocrasa O0BEKTOB, MOEJaeMbIX KaJlauoM (1o gan
HbIM BU3yaJIbHBIX HaOIOAEeHUIl 32 KODMJIEHUAMU),
NOTEHIMANIbHLIX BUOB-KEPTB BO BHYTPEHHEH 30H(
6b1710 B3STO 18 [OMONHUTENBHLIX TPOO HA 3THUX XK
CTAHUMSIX C aKUEHTOM Ha HauboJiee 4acro noefac
Mble KanaHOM O0O0BeKThI (exwu). [Ipu aTom yeneHa
fIPaBJICHHO KCKAJM YYaCTKH € NOBBIIUEHHON KORIIEH
Tpanueil exeit, rage ¥ 6panu npooel, YCIIOBHO Ha3bl-
BaeMble “‘exuHbiMu™. Ilnomans cbopa BO Bcex
ciryuasx coctasisa 0.25 M2,

[1po6bI pazbupany 10 BO3MOXKHOCTH 10 BH/Ia Ui
RO CHCTEMATH4ECKOH CPYNIbi, JUI KaX[IOro BH
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Puc. 1. CxeMa KOHTPOBHOFQ YHACTKA C YKA3AHHEM MECTOMONOKCHAL BOJlONa3HbIX craHuuit (1-14). A — nepasi CTOpOHa y4a-
crKa, B - mpasast CTOpoHa y4actka, b — THHUS CTHIKOBKH CXEMbI, [—18 — HOMepa BbLIIENEHHBIX TOPU30HTAJILHBIX TOACOB B Ha-
npaeneHHl o1 -Gepera; { — yHacTKii, HE 3aHATDIC BOJOPOCHAMH; [{ — yUacTKu ¢ 0UeHb PEIKUMHU TONISIMI afAPUH; I — y4acTku
¢ DOMSIMA ANSPHH CPefIHER [MAOTHACTH; fV — YUACTKH € TYCTBIMH 3aPOCIIAMH ansipuu; V — KaMHU.

na/rpynnb! 10 BO3MOXHOCTA OIpPEACIANn HX qHC-
JIEHHOCTE H BEC.

DHKCHPOBAHHBIL MATEPHAN W TepOapuil XpaHUT-
cst B konnexuuy KaMyaTcKore HHCTUTYTa 3KOJIOTHA
1 npapojonanssosadua PAH.

Jina ananiza pasMepHoli CTPYKTYPBI TOCCAEH T
HEKQTOPLIN KOPMOBLIX OOBLEKTOR TOTANLHO NPOBO-
AWM OPOMEPLE  JIHAMETPOB  NAHUUPEeHR  MOPCKHX
exeil, nerpedctinnix B npobax (1622 oc. Strongylo-
centrotus polyacanthus w 73 oc. S. pallidius) n npome-
PBI ATHIAB! CTBOPOK Jutst GOMBIIMX BLIGOPOK MOJUTIO-
cka Vilasina psewdovernicosa (scero 1354 oc.). [lna-
METPBl MAaMLUps U JUIHHY CTBOPOK W3Mepanu c
roynocro 1o 0.05 My, B mensix craHfpapTH3alHi
OUIMOKH H3MEPEHHA Kax/Iblii THIE OOGBHEKTOB ObLn
IPOMEPCH OAHHUM Y TEM XE MeNOBEKOM.

IIns OUEHKH NUTATEILEON UESHHOCTH MOPCKHX
exelt B nepuo paboT APOBEeH AHAIN3 FOHAJIHOTO
uugekca 213 exeil ni 6entocHbix pod (MIaBHLIM
ofpazom, S. polyvacanthus). ToHaAHLEL HHJIEKC ONIpe-

6 B3O0NOFUYECKUW K¥YPHAT
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JEeNAIM KAK OTHOUIEHUE MacChl rodaj K Macce tena
exa.

PE3YJIBTATD]

Kparkoe oncaune 6HOTONOB 1 accouuaunit deu-
TOCA B CYGANTOPATH KOHTPOILIOro yuacTka. Miy-
YEHHAS AKBATOPHS XaPAKTEPUIYCTCH UPE3BLIMAHHON
HEOJJHOPONTHOCT, HACETIEHHS U TIeCTPOTOM TPEICTAB-
JIEHHBIX ACCOIMALIKH.

[MpuGpesxian HacTh BHYTPCHHEH 30HLI 3aHATA fe-
CHaHBIM PPYHTOM. 3a HapYX0it rpanmeii osca oy-
poit sopopociu Alaria fistulosa, orrpatuMBaloOLei
GyxTy, Takke Haunuacres necox. OCHOBHYIO HacTh
AKBATOPHHM 3AHHUMAIOT CKANbHBIC TPYHThL. BHYTpPEH-
Hsisl 30HA OYXTHI OTAWUAETCS BECbMa HEPOBHDLIM pe-
nbehoM aHa. 31ech 0Bb1YHb! HABANb] U3 TNILIO BBLICO-
Toh 2-3 M, 3aBabl BATYHOB € O0JIbIIAMY IHEJEBbIMH
NPOCTPAHCTBAMHU MCXJlY HUMU JTHOO MEXTy BajlyHa-
MU ¥ CKaJOll, K KOTOpPO# OHK nipunerajoT. I'bibo-
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BbIf MaTepHall He okataH. Takxe OObLIYHbI CKOCKI
CKalLl € OTPUUATENLHLIM YKIOHOM. CaM CKanbHbLIM
MACCUB MMEET HCPOBHYIO NOBEPXHOCTb, HO CKallb-
HbIC PACCENIMHbB! NPAKTUYECKH OTCYTCTBYIOT. Takke
BCTPEUAIOTC HEBONLILWE KaHbOHBI PMTYOUHOH OKO-
70 2 M OTHOCUTEJIBHO OCHOBHOI'O CKaJIbHOTO MacCH-
Ba. Takum obpa3zom, nepenajnpl rnyOuH B Npefeaax
OHOH CTaHUMM MOTYT JOCTHTaTh 3 M, a XapakTep
OOHHOTO HACENEHUsl MOXKET CUJIBHO OTIUYAaThCS Ha
BEPIIHHE BANYHA U Y €r0 HOTHOXKHUS.

Jouubli penbed BHELIHEH 30HBLI OyXTHl (Ha Ha-
PYXHOM Kpae osca ansipuu) OTIHYaeTcs OonblIen
CraXKeHHOCTBIO, BAYHHBIE HABAJIbl OTCYTCTBYIOT.

Buyrpennss 3ona. benToCcHbIE acCOLUALMH B OC-
HOBHOM TMpPCHCTABICHbI 3apOCIISMH  JIAMHHADHH
Laminaria dentigera. ILnoTHOCTB ee 3apocneil Bapbu-
pyeT B pasubix Mectax ot 1 go 20 aK3./M?, B cpeliHeM
3-5 ak3./M%. Ha BanyHax ona pacreT 0COGEHHO I'yCTo,
06pa3ys CIUIOLIHOMA IOKPOB BEICOKOMH MIOTHOCTH.

Ha manbix rnybmHax Ha BaJyHax BCTpPEYalOTCS
sapocnu Laminaria longipes. DTOT Buf, 00pasyeT ry-
CThIe IEPHUHBI C BLICOKOM 6uomaccolt (1o 2.8 kr/m?).

Ha eanyrax pacret takke Alaria marginata, o6-
Ppa3ys 3apOCIN IWOTHOCTHIO 0 10 3K3./M2, HO B Ie-
JIOM 3TOT BUJ He siBisieTcss oHOBBIM. I'opaspo 60-
AEE MACCOBBLIM SIBISETCS APYrod BUJ 3TOrO pofa —
A. fistulosa.

Bo BHyTpeHHeit 30He OyXThbl Ha IpaHuULe 3apoc-
neifi Alaria fistulosa IOTHOCTHL MOCENEHUI 3TOrO BU-
1a cocTasngeT oT 1 mo 4 sx3./M2; manelie HAYT RO-
BOJILHO TYCTbIE 3apOCIHH, HO OHHU CKOHLEHTPHUPOBA-
Hel Oy4yKaMu. B myykax Bcrpedarorcs oT 5 po 10
pacrenuid. IIIOTHOCTE MOJIOABIX PacTeHU MOXKET
cocrasaats 10 100 3k3./M2. ANSpus 3aceiseT 4 Bany-
HBI, i CKaNy, TMGO0, KOPKH (NO-BUJHUMOMY, MEDTBEIE)
KpAacHOH HHKPYCTUPYIOLIEH BOOOPOCITH KIATPOMOP-
dym (Clathromorphum nereostratum). C pusounamu
ANSPHUI HE ACCOUMUPOBAHBI HUKAKUEe OEHTOCHBIE Op-
ranusmel. Ecnu anspuy MHOTO, OHA IPYNNUPYETCS HA
HeOonsLoN naowamu (5 X 5 — 10 x 10 cM) U ocTaBns-
eT ¢BOOONHON OCTaNBHYIO NOBEPXHOCTh. B caMoif
BHYTpCHHEH 30HE ansipus He BCTPEYaeTcs BOOOIIE,
MITH €€ MNOTHOCThL COCTaBJIsieT He Oonee | 3k3. HAa 5—
10 v,

Hpyrue obuianbie pas cyGnuropanu o-sa Men-
Helit BB DYpLIX Bogopocieit — Agarum clathratum
n Thalasstophyllum clathrus — BcTpewatoTest Ha' Hc-
CNeAoBaHHOl aKBAaTOPHH PERKO U 3apocneil He o6pa-
3yror. MHorma BO BHYTpeHHCH 30HE B 3apocisx
L. dentigera Berpeuatores HeGOJIbLIME YUACTKH, 3a-
uaTsie Bugom Cymathere triplicata, 1o NIOTHOCTH U
obline 3Tol Bogopociy Hesenuko. Takke BcTpeya-
HOTCH YMACTKY, BOOOLUE JIMWIEHHLIC MOKpOoBa GyphIX
BOROPOCHEH.

Bropoifi apyc Bogopociel 06pa3yoT KpacHble BO-
popocny, npenmyuiecTseHHO Neoptilota asplenioides.
2TOT BHO MOXeT 0Opa30BLIBATL MSTHA Pa3MepoM
2x 2 o. Muorpa scrpevaloTcs Takxke HeGOJbIINE

300JIOMMYECKHUHT XYPHAT

UBAHIOMWNHA u pp.

yuactkH, sausTnic supamu Constantinea spp. w Tur-
nerella mertensiana. CKalbHbI TPYHT NMOKPHIBAIOT
nstHa ryGok (o1 1 X 1 uaun 1.5 X 1.5 M 10 ManeHsKux
NATHBLIUICK, TPUUEM KaK NPEJCTaBJIEHHblE OHUM BU-
IOM, TaK W HECKOJbKHMHU), ACUHIUUHK, OONBLIOE KO-
JIMYECTBO 3Be3)l, AKTUHHH, TONUXET (B TOM YUCIE KO-
nounu Sabellidae u Crucigera zygophora). 3th opra-
HM3Mbl pacnpefeneHbl MO3aHdYHO M OOpa3yroT
BEChbMa NECTPYIO KapTHHY, TaK 4YTO TPYAHO Bhife-
IUTh OCHOBHO# poHO0Opa3yIoLHil BU K ONHO3HAY-
HO onucaTh 06uMil OGIHK JOHHOO HACENEHHS.

BakHbIM KOMIIOHEHTOM OeHTOCa SIBISIETCS Kpac-
Hass U3BECTKOBAasS KOPKOOOpa3syroilasi BOQOPOCIHb
Clathromorphum nereostratum. IlpoexTuBHOE I10-
KPBITHE 3TOTO BUJ]a B OTHEIABHBIX MECTaX /IOCTUraeT
100%, HO BCTpedarOTCs M YYACTKHM, IJE 3Ta BOJO-
pocis He pacteT. TomuHa KOpoK KjiaTpoMopdyma
BapbUpyeT OT HeCKONLKHX MHILTUMETPOB K0 7-9 cM.
Cam knatpoMopdyM co3gaeT cBoeoOpasHblil 6HO-
TOII, B KOTOPOM Nocensercs cuenududeckas dayHa.
B Tonue Kopok 3Toil BOJOPOCIH M IOJOCTAX NOce-
As10TCs ABycTBOpKU Hiatella arctica, CUIYHKYIUABI,
(POPOHUIBLI 1 HEKOTOPbIE BHJbI IONIMXET, a B MOJIOC-
Tsax oburtaiorT ryoku Myxilla incrustans, aKTUHHH,
ouypbl, HCOONBIIIHE MOPCKHE €XH U [pYrHe Ba-
T'UibHble OpraHu3Mbl. C NOBEPXHOCTHIO KOPOK KIIaT-
poMopdyMa 06bIUHO aCCOLUUPOBAHbLI XUTOHbI U TH-
npoun Abietinaria variabilis. Brnomacca HHbayHbI
MOXET AOCTUraTh 3HAYUTENBHBIX Beau4uH. I1o Ha-
IIHM HaOMIONCHIUSM, NPSMOM CBS3M MEXJy TOJIIIHU-
HOH KOPOK M HX 3aCeJNICHHOCTBLIO HH(aYHOH HeT.

Mopckue exu NpeuMyIeCTBEHHO KOHIEHTPHDY-
I0TCS B LUENAX MEXY BanyHaMH U B CKalbHBIX pac-
cennHax. OHM TaKXe 3aGUBAIOTCA MOJ PU3OMBI Lam-
inaria longipes v B 3HAYNTEIILHBIX KOTMYECTBAX NPS-
4yyTcsl NON KOpKamu KiatpoMopdgyma. OpHako
BCTPEYAIOTCA YUACTKH, IfI€ €KU OTKPBITO JIEXaT Ha

‘CKANILHOM MOBEPXHOCTH MITH B HEOONBIIMX yriyOiie-

HusiX. B xofe nmoasopHbIX paboT ObLIM OOHAPYKEHBI
gBe HebGoubinue “‘exoBbie mycromu’”. OHu OGbLIH
IPECTABIEHbl MaJleHbKUMM CKaJIbHBIMH ILIATO
(oxono 10 X 0.5 M), Ha KOTOPBIX JOBOJBHO PaBHO-
MEPHO PACnonarajiycb OTHOCUTENHLHO KpYIEbIE EXH,
4bsl ITOTHOCTL npesbiuana 350 ak3./mM*. Ilnato ObI-
JTH OKPBITLI TOHKMM CTOEM KnaTpoMopdiyma, npax-
THUECKM 1IC JIMCIH APYTOTO JIOHHONO HACENEHHUs U He
ObUIK CBEPXY 3aMACKHPOBAHGLI 3apOCISIMHU ANISIPUH.

Bucuwnss zona. Ha BHeuiHedl rpaHuLe nosca ans-
pun (A. fistulosa) OTHOCTHL 3apOCIield 3TOTO BUNA
Moer 1cturath 20-25 3k3./mM%. a B cpeiiHeM coO-
crasnsiet okono 10 3k3./m2. OpHako BCTPEYALOTCA
yUacTKH, Tiie ansipuu Her Booodule.

3apociy Laminaria dentigera BCTpEvatoOTCs! maT-
HAMH, W IUIOTHOCTb HMX B CPENHEM COCTaBISET
2-3 9K3./M?, XOTA BCTPEYAIOTCS M MSITHA MOBbILICH-
HOW ryctoTsl (10 20 5K3./M2).

Kak ® BO BHyTpeHHeii 30He, 6ypble BOLOPOCIH
Agarum clathratum v Thalassiophyllum clathrus 3pecs
Ne 10

TOM 77 1998
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HEMHOTOUYMCNEHHbI, W UX [IAOTHOCTD 1He IPCBLIIACT
|-2 3K3./M>. B OTAMUME OT BHYTPCHHE( 30HbI, BCTPE-
YALOTCS JIOBOJILHO OOLIMpHbIC naTHa 3apocneit Cy-
mathere triplicata. DTH 3apOCIH  UCKJIIOUUTENBLHO
OciHbI 1O BUAOBOMY cocTaBy OenToca, u obuiue
GEHTOCHBIX OPraHu3MOB B HUX KPAHHE HU3KO.

B sroMm paiioHe BCTpevaroTcA JOBONLHO OOGILMP-
HbIE 33apPOCHM KpACHBIX Bopopocneit Ptilota spp. u
npencraBuTenet cemeiicrsa Delisseriaceae. dakrTn-
YEeCKH OHHM MpefCTaBIsAIOT CO0OU muycroum, raie
NOYTHU OTCYTCTBYIOT CKONBKO-HUOYL 3aMETHELIE 110~
cejieHUs JIpyruX GEHTOCHLIX OpraHu3mMos. Monopmo-
MUHAHTHbIE 3apOCIH KPACHBIX BOfopocnei Constan-
tinea spp. TaKxe MOTYT 3aHAMATh 3HAYUTECbHbIC
wioutanu. B nenom ke BTOpoii sipyc Bogopocnei 06-
pasoBal BumoM Neoptilota asplenioides (Kak B BO
BUYTDEHHEHl 30HE), HO O0wWiIMe 3TOH BOJOPOCIH
3[IeCh HIKE.

OTlenbHBIMH GONBIIKUMY IIAITHAMHA BCTPEYAIOTCS
KOJIOHWM MHOIOLIETUHKOBBIX YepBeil ceMelicTsa Sa-
bellidae. Ix o6pacraioT ryOKH M acUMjIMH, a MOJI KO-
JIOHUSAMH IPSIYYTCS HEMHOTOYHCHEHHbIE ex. Kak u
BO BHYTPEHHEH 30HC OYXTBHI, 3HAUMTEJBbHYIO YacTb
IUIOINARM MOLYT 3aHHMATh HATHA Pa3NMYHbIX IYOOK
(mmomansio o 1 M?) i acuupuit. IlpoekrusHoe no-
KpbiTHE KnaTpoMopdyma konebnercs ot 0 o 70—
80%, a B cpemHeM COCTaBIISIET OKOJIO 40%. 3nech
TOJIIMHA KOPOK He npeBblaeT 2-3 cM, u uHgpayHa
ero HeMHOTOYHCICHHA. MOpCKHE €XU NpsA4yTcs B
LIeNsX U cKorueHuit He o6pasyroT. B 3apocnsax Con-
stantinea spp. exy 3a0UBAIOTCA TOJ 3OHTHKH 3TOH
BOJIOPOCIH H CHIST KydKamu 1o 5—6 sk3. Kak ynomu-
HAJIOCh BEIIIE, EUHUYHBIC €XKU TaKXKe HaXONAT YK-
PBITHE H 07| KOJOHHAMH HOJNUXET-Ca0e AN,

B menmoM HaceleHue BHEMIHEH I'DaHHIbI MOsCa
ajnsipuu pacnpefesicHo 6oee KPyNHbIMU MATHAMA U
He 06pa3yeT TakoH MENKOU MO3aWKH, KaK BO BHYT-
peuHeli 30He. Takke OHO NpefcTaBnAeTCa fonee Mo-
HOTOHHBIM U Gojiee GelHbIM IO BHJOBOMY COCTaBy,
4eM BO BHYTPEHHE! YacTH aKBaTOPDHHU OYXThl.

CocTag u pacnpeje/ieHHe KOPMOBbIX 00 bEKTOR,
[To parHbIM HAOMFONEHHHA 32 KOPMACHUAMM BO BHYT-
perHell 30He aNsApHLIX noJjiel, HanGonee wacto jlo-
BHLIBAEMBIM M TOCAACMbIN 00 BHEKTOM ABASLOTCS MOP-
ckue exxd (BUMeHKo u jip., 1998). [loaromy upn n3y-
YEHUU [[OHHOTO HACEJICHHUs AKBaTOpHH ocoboe
BHHMaHHe YIe/UIOCh MOPCKIM exaM. Kpome Toro,
AHAJIH3 3KCKPEMEHTOB KajlaHa (3HMCHKO o [p.,
1998) BosiBua 39 00BEKTOB TUTAHUS, CPEH KOTO-
PbIX, KPOME €XKell, FOBONBHO YaCTO BCTPEYanuch pa-
koo6pasuiie (Dermaturus mandtii, Idothea spp.) w
nsyctBopky Vilasina pseudovernicosa n Hiatella arc-
tica.

BopgonasHble HCCREJOBAHUS IT03BOJIMTM BhISABUTH
HAa H3YyUA€MOU AKBATOPHM CIENYIOLIKX OEHTOCHBIX
SKMBOTHBIX — NOTEHIIM AN bHBIX XEPTB Kanata.

Tun Sipuncula: Phascolosoma japonica.
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Puc. 3. PasMeprbIA cocTa: A — 1OCERCHHA CRCi 1d Pas-
HLIX YHaCTKAX KOHTPONALHOM aKBATOPHH 110 BOLOAAZHLIM
cGopam; 5 — 110egaeMbIX excil M0 pesymbTaTaM BH3yasL-
HBIX HaGMIOAeHIH H KONPONOTHYECKOrO ananiisa.

Tun Annelida, kiracc Polychaeta: Crucigera zygo-
phora, Nereis spp., Sabellidae.

Tun Mollusca, Knacc Gastropoda: Collisella spp.,
Fusitriton oregonense, Nucella lima; xnacc Loricata:
Cryptochiton stellert, Placiphorella borealis, Tonicella
beringiensis beringiensis; knacc Bivalvia: Hiatella
arctica. Kellia commandovica, Modiolus kurilensis,
Monia macroschizma, Musculus sp., Pholadidae, Pro-
tothaca staminea, Vilasina pseudovernicosa.
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Puc. 5. Cpepune 6HoMacca ¥ IOTHOCTb HoceseHus Der-
maturus mandtii (C ykasaHueM OMMOKY CpeflHel) u3 pas-
HBIX YYACTKOB KOHTPOJILHOKR aKBaTOPUH.

Teun Arthropoda, kmacc Crustacea: Dermaturus
mandtii, Hapalogaster grebnitzkii, Isopoda, Macrura,
Oregonia gracilis, Pagurus undosus, Pugettia gracilis,
Semibalanus cariosus, Telmessus cheiragonus.

Tun Echinodermata, knacc Asteroidea: Crossaster
papposus, Evasterias retifera, Henricia spp., Leptaste-
rias spp., Lethasterias nanimiensis chelifera, Solaster
spp., Stephanasterias albula; xnacc Echinoidea:
Strongylocentrotus pallidus, S. polyacanthus, xnacc
Ophiuroidea: Ophiopholis aculeuata.

Tun Bryozoa: Flustrellidra spp.

Tun Chordata, kxacc Ascidiacea: Aplidium dubium,
Aplidium translucidum, Aplidium spitzbergense, Ascid-
ia callosa, Dendrodoa aggregata, Styela clavata.

Mopckue exu. B u3yyeHHOM palOHE BCTpPEYEHO
IBa BH[a NpaBHILHBIX MOpPCKIX exelt — Strongylo-
centrotus polyacanthus n S. pallidus. Bropoi Bup
BCTPEYANCs eJUHUYHO M ObLI NpeACTaBlIeH HEOOJIb-
My ocoOsiMu. IToaToMy npu aHanu3e xapakTepuc-
THK NOCENIeHH# MOPCKHUX €Xefl Ha HaHHOH aKBaTo-
pUM MBI COYIH BO3MOXHBIM OOLENUHSTH JAHHBIE 1O
060uM BUiaM. MbI Tak>e PYKOBOACTBOBANIUCE IIPEN-

NONOXKEHMEM, YTO KaJlaH co6upaeT MOPCKMX €Xej
HE3aBUCHAMO OT UX BM}IOBOI;I NPpUHAQIC)KHOCTH 1 OpR-
CHTUPYETCA TOJILKO Ha pa3sMepsl.

Haubonsiiee obunue (Onomacca W MIOTHOCTE)
eXeil OTMEUEeHO BO BHYTPEHHEN 30HE U3YYaEeMOH aK-
BATOPHMK Ha YYACTKAaX C PaCUJICHEHHBLIM peNbedom,
CO3MAIOLIAM YKPLITHS B BUJIE LUCIEH MEXly BalnyHa-
MH HJIM BaJIyHAMU ¥ CKAJIOH, a TAaKXKeE HA OMMCAHHBIX
Bollle “‘exO0BBIX mycTomwax” . Bonbmas 6uomacca
MODPCKHX €XeH B TaKHX OMOTONAX CO3[AETCs riaB-
HbIM 06pa3oM Onarofiapst ux 6oJiee BbICOKOM MIOT-
HOCTH, YeM B IPYrHX Y4acTKax akBaTopuu (B 4 pa3za
OobLIE TIOTHOCTH eXell B POHOBBIX NpoBax BHYT-
peHHeil 30HBI, H MOYTH B 7 pa3 OONbIlE IUIOTHOCTH
exXell Ha BHEIlIHe it rpaHuLe nonel andpuun). Cpenani
[MaMeTp HECKOJIBLKO OOlbiile, YeM Ha APYCHX y4acT-
Kax, HO 3TO OTiH4YKe HegocroBepHo (puc. 2). Cpen-
Has GuoMacca exxedl Mo Bcell aKBaTOPHU COCTaBHNIa
671.1 £ 133.5 r/M?, a mroTHOCTE — 132.0 + 19.0 5K3./M2.

Ha ¢or0BBIX yYacTKax BHyTPEHHEH YacTH aKBa-
TOPHH BCE IEPCYHCICHHBIE II0KA3aTEH HUXKE, YEM B
MecTax cKomeHusa exeil. OgHako M OHOMacca,
IIOTHOCTD €Xel Ha 3TUX y4acTKax JOCTOBEPHO Ipe-
BBLIIIAIOT TAKOBbIE HA BHEUIHEH IPaHUIE NONEH ajlsi-
puu (puc. 2).

Pa3MmepHble paclnpefielleHds eXel MOKa3bIBaIoT,
YTO Ha BHEIIHEW rpaHMIe [MosIel ansipur 1O MEJI-
KHX exxelt (0koso 20 MM) ropasfo BbIle, YEM Ha pY-
THX HCCJIEJJOBAHHBIX YYacTKax, H 4TO B MECTax CKOI-
JIeHH! exel BbILe RO ocobell foyiee KPYnHOro
pasMepa. POHOBBIE YJacTKH BHYTPEHHEH 30HEI 3a-
HHUMAIOT [IPOMEKYTOYHOE MONOXKCHUE MEX]IY STHMH
IBYMSI pacnpepesieHusIMH (puc. 3).

CpenHee 3Ha4YeHHE TOHAHOrO HHICKCA B IIEPHON
paGor coctaBuyio 8.71 * 0.28. IIpu aToM He oOHapy-
KeHa 3aBHCMMOCTH BEIIMYMHBI TOHAJHOTO HHAEKCA
OT MaMeTpa MaHUHUPS U BUJOBOH MPUHANICKHOCTH
exelt (puc. 4).

PasmepHOe pacnpelesicHHE MODCKHMX €Xei, No-
OLIBAEMBIX ¥ IOETaeMbIX KalaHOM, IONYYEHHOE B
pesynbTare HAGMIONEHUH 3a WHIMBUAYAILHbIMH
KOPMJICHUSIMEH KMBOTHBIX (3MMeHKO W ap., 1998),
MoKa3ajo, UTO CPEJHAH AUAMETp I1OEIaeMbIX €XeH
MOYTH BIBOE BbIIE OTMEUYEHHOTO [y OeHToca. B
GeHTOCHBIX NPoBax 6HII0 BCTPEUEHO BCENO HECKOIb-
KO MOPCKHMX €xXeH ¢ AMaMeTpoM INaHUupst Gosee
40 MM, B TO BpeMst Kak B IUETe KajiaHa foJist exxell ¢
auameTpoMm okono 40 MM cocraBnsna 4yTb Oonee
40%, v 6bUIO OTMEUYEHO JIBa €Xa IUAMETPOM OKOMNO
80 MM (puc. 3).

BMmecre ¢ TeM aHaNH3 3KCKPEMEHTOB (3UMEHKO U
np., 1998) nokasai, 4TO pasMEpPHOE pacnpeieenue
exXel, ChbeJEHHbIX KANIAHOM, NPaKTUYECKH HE OTIH-
YaeTcs OT Pa3MEpPHOrO paclpefencHus exedl u3
MECT MX KOHIUEHTpaLHH B 6eHTOCE (B “‘€XMHBIX” MPO-
6ax BHyTpeHHeU 30HbI) (puc. 3).

PakooGpa3Hbie. XOTs NP OPSMbIX HAOJFONIEHAAX
NPAKTHUECKH He ObLITO OTMEYEHO NMOoefJaHUs paKoo6-
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pas3ublX, AHANM3 IKCKPEMEHTOB (3uMeHKO M P,
1998) moka3an, 9To OfiHa U3 Hanbosee 4acTo noena-
eMBIX SKEpTB — HEOOMBINON kpadouy Dermaturus
mandrii.

Kak BHmHO M3 rpaduka (puc. 5), buomacca H
[TOTHOCTH KpaGoMjia BO BHEUIHCH 30HC HHXE, 4yeM
BO BHYTpEHHEH, H HAHOONBLIETO oGu/nsA OH JIOCTHIA-
et B POHOBBIX NPODAX U3 BHyTpEeHHEH 30Hb1. Padiii-
qus My KpaiHWMU 3HAUCHHUAMH CTATHCTHYECKH
JIOCTOBEPHBL

JIpyrue pakooOpasHbie — XKEPTBbL KajaHa — B Ha-
X poBax BCTPEIaniCh EJIMHUIHO HIH HE BCTpE-
Yyalnuch BOBCE.

JBycTBOpUYATEIE MOJUIIOCKH. W3 Gonee paHHEro
OIBLITa HAM OBLIO H3BECTHO, YTO KallaH HHTCHCUBHO
noepaer nBycreopky Vilasina pseudovernicosa, 1O~
3TOMY MBI [IPOAHATIM3NPOBAIIH o6uITie U pa3MepHbII
COCTAB 3TOTO BHA B Pa3HbIX y4acCTKaX aKBaTOPHH.
Hu cpennsia Guomacca, HH CPEIIHAL IIOTHOCTh, HH
cpefHui TUaMeTp 3TOro BHNA HE pasnuyaroTcs o~
CTOBEPHO BO BHYTPEHHEH BHEUIHEH 30HAX aKBaTo-
pun (puc. 6). Opnako Ha BHEIHEN rpaHuile nosca
anspuu Obn 0OHApYXeH HeGOoNLUTON y4acToK C 3a-
POCHSAMIL KPaCHOH KYCTHCTOU BOIOPOCIHU Ptilota sp.,
Ha KOTOpOil B GONLIIMX KOIHYCCTBAX obuTana 9T
nBycrBopka (Ha rpaurax 0603HAYEHBl KaK TpO6bl
41 u 42). B nocenenusx Ha NTHIOTE IJIOTHOCTH HAa
[OPSAIOK IPEBBIIAET IUIOTHOCTH 13 JpyTHX y4acT-
KOB, HO W3-32 GOJBIIOTO KONHYECTBA MOJIOMM cpen-
HE# pasMep MEHpLIC, 2 GuoMacca CyLIECTBEHHO
Gonbine. PasMepHbie pacnpele/ieHusd ABYCTBOPOK €
NITHIOTH] M U3 IPYTHX Y4aCTKOB BHeIlHeH ¥ BHYTPEH-
Heit oGnacti pasnuyarorcs (puc. 7). BeposTHo, 3a-
pocnu Ptilota spp. NPEICTaBIAIOT co6oit Gonee MO~
xopsmuil cyberpar s MONOAH, EM o6BIuHBI J10-
MEHUPYIONHIt BH GarpsHOK Neoptilota asplenioides.

Kak OKa3an aHATH3 9KCKPEMEHTOB (3HMEHKO H
Xp-» 1998), ROBONBHO 3HAYMTENLHYIO pOJb B IHTAHHH
KANaHA MOXKET HTPATh ABYCTBOPYATRIH MOJIIOCK Hi-
atella arctica, B Macce 3aceSIONIHil TONY H BHYT-
pPEHHME NONOCTH H3BECTKOBOI KOPKOBOIl KOpaH-
Hogoii Bopopocii Clathromorphum nereostratum. Ilo
HALUM HaGapcHHIsIM, OOHIHe XHATEIIIbI CBSI3aHO C
MACCOi BOJOPOCITH HEOIHO3HAMHO W NOKA HE NOAAa-
eTCs WHTepnpeTaltu.

OBCYXJIEHME

[TonyuyeHHsie HaMy AAHHBIC 1O OBMIIUIO NHIIe-
BLIX OOBEKTOB KallaHa HA Pa3HBIX ydacTKax KOH-
TPONBLHOH AKBATOPUH OKA3aJMCh HEOXUIAHHBIMH
ISt HAC caMux. ATIPHOPY MbI npenoiarani, YTo Me-
CTa KOHIEHTPAIMH KOPMIICHH! KaJlaHOB GyayT coB-
NajaTh C YSACTKAMH, Gonee 60raThiMH{ MHIIEBLIMH
o6pexTaMu. TakoBble OKa3aIUCh PACIIONOXEHBI BO
BHYTPEHHEHN 30HC ByXThbI, KOTOPAst XapaKkTepH3yeTcs
GONbILIMM OGUIHEM eXel, YTO MOXHO oruyactit 06b-
SICHMTH CUNLHOI PACUIICHEHHOCTBIO penbeda, co3na-
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Puc. 7. PasMepuas CTPYKTYpa nocemeunit Vilasina
pseudovernicosa.

[OlIEi XOPOIINE yCIOBHS s HX KOHUEHTDALHH. Dotst
BHELHEHi 30HLI, HANPOTHB, XapaKTEPeH CriIaXCH-
uplii pesibed, eXu TaM HEMHOTOTHCICHHRT H B Cpefl-
HeM MeTIbue, 4eM BO BHYTPEHHCH 30HE. Oobwunue Xpa-
6ounoB TaKXe BLILE BO BHyTpeHHEll 30HE, YeEM BO
puewired. OmHAKO Mepej HAaYalloM rHAPOOHOJIOTH-
ecKNX NCcnejoBaniil UMEHHO BO BHeIHEH 30HE Ha-
6mofanoch 86% seex KopMileHH# (3UMCHKO H AP,
1998).

TeopeTHIECKH MOXHO TPEUIONKUTD cnepyiomue
OO BACHEHHA TAKO! CUTYAIMH.

1) BepHocTh BHEIIHEH 30HDI KOPMOBBIMH PECYP-
caMu KaK pa3 u SIBJAETCS pe3yipbTaToM aKTHBHOTO
KOpMOROOBIBAHMSL.

Takoe OOBLICHEHHE OYECBUAHO MJIA KpynHOMAac-
ITAOHBIX yccnegoBaduii. B HaleM Xe ciryqac Kanua-
HBbl KOPMHJIKCH Ha o6GeHEeHHbIX YYACTKax IpH HaNH-
yii GyKBaIBHO 3[[ECh K€ ropas3fo 6oJiee OoraTo 3a-
ceNleHHO OCHTANH.
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M NO3BONSAIOT JOCTOBEPHO ONHCATL OOOOICHHYIO
KAPTHHY pacnpefenerns 6eHToca U NPOMCXOAALIMX
W3IMEPEHNH, MOTYT PUBECTH K 32HMXKEHHON ONSHKE
3anacoB TEX WIM HHBLIX GEATOCHbLIX OPraHU3MOB Ha
KOHKPETHBIX YYacTKaX.

OBIIEE 3AKIIOYEHUE

Takum o6pa3oM, Mbl TONIAraeM, YTO XOTS XUIIHHA-
YeCTBO KallaHa i OKa3bIBAET 3HAYUTEIILHOE BIIMHSINE
Ha Ka4ECTBEHHBI! H KOJIMUECTBEHHBIHA COCTAB JIOHHO-
r'o HAaCEJIEHHUs, COCTOSIHIE KOPMORBOIi 6a3b! KaJaHA HA
0-B6 MEeHBIN Bl JIL HAXOAUTCS B KDUTHUECKOM CO-
crosuun. ViaMenenue YucieHHOCTH KaTaHOB Ha O-Be
MenHbIH BEPOATHO HE CBS3aHO C €e UCTOLEHHEM, U
obujiue KOPMOBBIX PECYPCOB B HACTOSILIUA MOMEHT
He SABJISIETCS ONpefelsAouuM hakTopoM B opMu-
POBAHUH IMONYNSUMOHHOA CTPYKTYpPbl KOMaHOOpP-
CKHMX KaJaHOB.

BIIATOJAPHOCTH

Hacrosiiee nccnegoBaie NpoBefieHo 1o COBME-

cTHOH nporpamme Kamyarckoro Hay4qHo-HCCIeqOBa-
TEJLCKOI'O MHCTUTYTa PbIOHOTO XO03fCTBa H OKea-
Horpaduu (KamanHI/IPO) K KaM1aTcKkoro MHCTH-
TYTa 9KOJOIHM W npupojonoib3osanus (KWIIT
JBO PAH). ITporpaMma mpeiosxkeHa COTpYJHUKA-
mu KamuatHWPO u npoduHancupoBana 3ToH opra-
Huzanuei. ObecneyeHre BOFONA3HEIX pAbOT Ocyie-
creiasnocs B, IMlanyxanoseiM (KMDIT [OBO
PAH). K.3. CaHaMsiH IpHHEEMaN aKTHBHOC YdJacTUe

B cO6ope u o6paborke npob Genroca, a H.IT. Cauna-

MSTH (KI/IC—)H JABO PAH) u H.A. Tatapenkosa (Ko-
MaHJOPCKUI rOCYIapCTBEHHbIH 3aHOBenHHK) B pas-

Gopke coGpaHHOro MaTepuana.
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2) B xojie paGoT Mbl cny4aiHO HE OOHAPYXNIH BO
BHECLIHCH 30HC HMEION(UXCSl TAM MECT KOHLIEHTPaLHH
exeH My Ipyrux KopMoBblx 00 LeKTOB. Tak, moka-
3aHo (Riedman, Estes, 1990), uTo KanaHbl MOTYT HH-
TEHCHMBHO MPOMBILIATE JABYCTBOPYATHIX MOJLTIOC-
KOB TaM, T1€ BOJOMA3bl UX HE HAXOST.

B nawem cinydae 310 ManoBeposiTHO. Bo BHYT-
PEHHEH 30He cTaHuuM Uit cbopa 6eHTOCa BHIOpaHbI
IIpOM3BOJIBHO, HO KOHLEHTPALMH eXe#l OpOoCcaNuch B
rjiasa B Npeiciiax BHAUMOCTH BOfoJia3a. BueuiHss
30Ha IIPOM3BOJIAA BreyaTieHue 6eJHON BO BCEX OT-
Hourenusx. Hackonsko MOT BUIETE BOJONA3, IICH3AX
ObLN NPAKTHYECKH ORHOPOOHBIA. XOTS BO3MOXKHOC-
TH BOJIONIA30B YCTYNAKOT BO3MOXKHOCTSIM KaJlaHa, Bce
e TPYAHO ObL10 OBl HE 3aMETUTEL CKOILIEHUH exel,
aHAJOTUYHBIX TAKOBBIM M3 BHYTPEHHEH 30HBL.

3) Exxu Bo BHYTpeHHEH 30HE ObIIN ITyCTHIE, HE IH-
TaTeNbHBIE,

3TO HE TaK, MOCKOIBKY CPEIHHI FOHAJHbIA HH-
IeKc OB JOCTATOYHO BEICOK (8.7%), a y OTAEILHBIX
ocobeilt pocruran 25% (puc. 4). MoXHO OTMETUTS,
4TO [JIA IIPOMBIIIIEHHOH JOOLIYH €3Kel MUHMMAIb-
Hasi JONyCTHMas BEJIMYUHA TOHATHOTO MHJIEKCA PaB-
usieTcs 8%. CeqoBaTeNnbHO, IPUYUHOMU, IO KOTOPOU
KaJIaHbl IPEAIOYUTATH [EPKATHCSI BO BHENIHEH 30He
OyXTbl, HE SBJSIAACH MAJIAS HAIOJTHEHHOCTD eXell ro-
HaJaMHu.

4) KanpaHbl IUTAIHCE YEM-TO JJPYTHM B CBA3H C CE-
30HHBIM IIOIXO0M Kakoro-1u6o BHRA->XepTBbI, Ha-
npuMep, phitbl necyanky (Ammodytes sp.), KopMie-
HHsA KOTOPO# OB 3aperuCTPUPOBAaHbI BO BHEHIHEH
3one (3uMenHko u up., 1998). BeposiTHO Takxe, 4TO
KOMNOHEHTOM IHTAHHS KAJIaHA BO BHEIUHEH 30He SB-
JISUIUCE JIBYCTBOPYATHIC 3apbIBAIOIINECS MOJUIFOCKH,
OOHTAIOIIME Ha' MeCYaHOM IPYHTE 3a BHEIIHHM IIO-

SACOM aNsdpuH.

HOCKOHLKy HCCnegoBaHUA Ha IECYaHOM I'DYHTE
HaMH HC IIPOBOIUINCH, 4 BU3YAaJIbHBIC Haﬁmonemm
Ha TaKOM PACCTOAHHH HE IMO3BOJISIA H)IeHTHq’)H[[PI-
poBaTL O0'BEKT MHTAHUS (KpOMC HCC‘IaHKH), HAYIECTO
ONPENLIICHHOro Mo 3ITOMY IMOBOY CKA3aTh HEIB3S.

5) BepodTHo, paclpefellcHHE KAJIAHOB Ha KOH-
TPOJILHOH AKBATOPUH B IEPHOI HCCIENOBaHUH OBLIO
abeppalTHBIM.

HMx nepepacnpejencaue B nepHop HaORMIONeHHH
HEMNOCPENCTBEHHO TIEpel BOJOJNIA3HBIMU paboTaMu
MOCJIO [IPOH3OHTH B PE3yNLTATE LIYMOBOrO BO3fEHCT-
BHSI OPAKOHBEPCKOro CY[IHA, POBOAMBIIETO 21 HroNs
(B nepBbIi JeHbL HAGMIOAESHNIT) MHOTOYACOBOE Tpale-
Hue B pubpexHOi 30He, Bo BTOpOI nepuoa Habm0-
HEHHi, CIyCTH Mecal Nocle TpaleHHs, pacipenene-
HUE KallaHOB CTal0 BO3BPAINATHCS K OKUIAEMOMY,
HaOntopasuieMycs B 1993 r., Korga HMEHHO BO BHYT-
peHHeit 30He XKMBOTHLIE KOPMHITUCE HaHOOJee 4acTo
(Bumenxko u ap., 1998).

BecbMa nHTepecHo, 4TO KajaHbl BO BHYTpPEeHHeN
30HE MUTANACE 3HAYHTENBLHO DOJiee KPYIHBIMH exKa-
MH, YEM T€, KOTOpbie ObIH cOOpaHb! B XOHe HALUMX

NMOABOAHLIX uccnegosanuil (puc. 3). AnamorudyHas
3aKOlOMEPHOCTL B CEJEKTHBHOM OTOOpE XKEPTB Ii¢
pa3Mepam Oblna OTMeueHa U B AMEPUKAHCKOW YacTi
apeana (Riedman, Ester, 1990; Estes, Duggins, 1995)

C apyroft CTOpOHDI, pa3MEPHOE pacHpeeNeHuc
exell U3 3KcKpeMeHTOoB (3UMEeHKO U Ap., 1998) Bnon-
HE COOTBETCTBOBANO PpACHPENENICHHI) JIHAMETPOB
€Xed U3 MeCT MX KOHLEHTpALMM BHYTPEHHEN 30HKI
Oyxtol ['uaka (puc. 3). 3to, ckopee Bcero, CBI3aHO
C TeM, YTO COOPaHHBIE 9KCKPEMEHTHI ObLIHM OCTaBIIe-
Hbl BECHOH H/WIH BO BpeMs LITOPMA, KOTNA KaJaHb
KOPMHIHCH OJIM3KO y 6epera H HE MOTIIH IPOU3BO-
[TUTH CEJIEKTUBHLIN OTOOP [OObIYM.

Tewm He MeHee, KaKoBbI ObI HY OLIJIM NPUYIMHLI, 3a-
CTaBJISIBIUME KAJNaHOB B MEPUON MCCICHOBaHUH fep-
XKaThCd BO BHEIIHCH 30HC OYXThbI, IO HAIIHM JaH-
HBIM, BHYTPEHHSS €€ 30Ha BIOJHe OoraTra MHIICBLI-
MH pecypcaMH U MOXKET NOAEPXKMBATH I'PYIIY Ha
[aHHOH aKBaTOPHM.

Ee oqHUM O4YeHb BaXHbIM MOMEHTOM SIBISIETCS
caM (aKT HaXOXIACHHS 3HAYHTENBHBIX CKOILUIEHHI)
eXel U APYrux KOPMOBbIX OO'heKTOB B MECTAX, [IJIH-
TENLHOE BPEMs MCTIONE3yeMbIX KanaHaMu 1is (pypa-
KHpoBaHHA. IIpH 3TOM yMEHBIUEHHUSI UX OOWMNHS ¢
1972 r. (IllmTuxon, rogosoit otyet 3a 1973 r., Kam-
qaTHHPO) He npousouuto. Tak, cpefHsis GuoMacc:
MOPCKHX exell 1o maHubeiM IdTHKoBa cOCTaBIIsAI:
217.5 r/m?%, mo Hamam — 671.1 r/M2;, cpenHsa 6GuoMac-
ca pakoo6pasHuix 17.63 r/M? u 10.44 r/M? (ToIBKO
D. mandtif) cOOTBETCTBEHHO, a [ByCTBOPYATHIX MOJI-
mrockop 11.01 u 52,78 r/m?. K coxxaneHnnro, 6oiee ae-
TallbHO PacCMaTpHMBaTh B CPaBHUTEIBHOM acCIEKTe
napble lInTHKOBa TPyAHO, MOCKONBKY: 1) HaM He
H3BECTHO, OHOMacca KakKMX HMEHHO BHAOB (IPYIII)
nofAcYUThIBaNachk B 1972 r.; 2) cioco6el B3ITHS PO6
PasnHyaoTCs.

Bonee toro, cpenuss 6uoMacca exxell Ha H3yUEH-
HOU aKBaTOPUU [OCTOBEPHO MPEBBIIIAET CPETHIOKD
fuoMaccy o o-sy Menunli B 1ienioM (Ha riyOouHe 5—
10 M) B 1986 r. (Owypxos u ap., 1989, 1991) u B
1992 r. (Haion HEONMYOIMKOBaHHbIC TaHHbIE).

C gpyroit cropoHsl, JocroBepHo mokaszano (Ilu-
TuKOB, 1971; lllntukos, Jlykun, 1977; Estes, Palmis-
ano, 1974; Estes et al., 1978; Simenstad et al., 1978:
3opun, 1984; Cugopos, bypaus, 1986; CuopoB L
np., 1987: Bypuun, Cesoctbsinos, 1987; CeBocTbs-
HoB, bypauu, 1987; Estes, Harrold, 1988; Riedman,
Estes, 1988, 1990; Owypkos u ap., 1989, 1991; Estes.
Duggins, 1995), 4T0o XUINHHYECTBO KajaHa CHJILHO
CKa351BAETCA HA OOUNIUY U PA3MEPHOM COCTABE [TOIY-
JISILIMA MOPCKHX €Keil U APYTHX KOPMOBBIX 00 BEKTOB
B CTOpPOHY uX yMeHbuleHusi. HeoxugaHHbiil Xxapak-
Tep MOJyYEHHbIX HAMH pe3YyJNbTaTOB OOYCIOBJIEH,
CKOpee BCEero, TeM, YTO OHU JOOBITHI B XO/¢ HETalb-
HOrO HCCNEOBAHUA HEOONBIMOH OrPaHUYEHHOM aK-
BaTOPUM, TOTA KaK OCTAJIbHbIE CPAaBHUBAEMBbIE aH-
HbIE — PE3YNbTAT KPYNHOMACHITAOHBIX THAPOOUOTIO-
rHyeckux cbeMok. [locnegnue, No-BHAMMOMY, XOTS
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1‘ FORAGING OF SEA OTTER IN LIMITED WATER AREA
: (GLINKA BAY, MEDNYI ISLAND, THE COMMANDER ISLANDS):
STATE OF FOOD RESOURCES

E. A. Ivanyushinal, A. V. Rzhavskii!, N. P. Zimenko?, I. N. Shevchenko?

I Kamehatka Institute of Ecology and Nature Management, Russian Academy of Sciences,
Petropaviovsk-Kamchatskii 683000, Russia

2Kamchatka Institute of Fisheries and Oceanography, Petropaviovsk-Kamchatskii 683000, Russia

The limited water area (about 0.16 km?) inhabited by sea otters was studied using the SCUBA method. Samples
were collected from zones of intensive and occasional foraging at a depth of 4-12 m. The average biomass of
| the sea urchiin Strongylocentrotus polyacanthus (preferable prey of sea otter) from the area was 671.1 g/m?,
o their mean density was 132.0 ind/m?. Distribution of sea urchins over the studied area was irregular, sites with
i . poor food resources were more often used for foraging. The mean diameter of sea urchins in these sites was
! smaller than in those from occasionally used habitats. Sizes of sea urchins as well as of other preys of sea otters,
;i.'-.‘ : such as Dermaturus mandtii and Vilasina pseudovernicosa, are considered. Possible causes of high foraging
i
i

activity in sea otters in the sites with poor food resources are discussed. A decrease in the sea otter numbers in
Mednyi island appears not to be related with exhaustion of food resources.

i
I
|
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