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Visual observations of a limited marine area (about 0.16 km2) populated by sea otters
were conducted using the methods of instantaneous and scan sampling and focal animal
sampling. Zones of intensive and occasional foraging by sea otters were identified.
During the observations period the otters preferred foraging near the exterior boundary of
the sample area. Early morning and evening peaks in the foraging activity were observed.
Sea urchins Strongylocentrotus polyacanthus and S. pallidus were the main prey species.
Preferred sizes of harvested sea urchins were 4-5 cm in diameter. In most cases sea otters
brought 4-12 urchins. The number of harvested urchins did not depend on the time otters
spent underwater. The scatological analysis revealed 39 prey species, represented, in
addition to sea urchins, mostly by crustaceans, chitons and bivalves. Among consumed
urchins recovered from the scat 25 mm individuals appeared to predominate. The size
difference between observed sea otter prey and that recovered from scat is probably
caused by the fact that the analyzed feces had been deposited in springtime and/or during
storms when sea otters could not be selective in their choice of prey.

According to marine survey data, the abundance of Commander Islands
population of sea otters (Enhydra lutris) decreased from 3,600 to 2,300 during the period
from 1990 to 1993 (Zimenko, 1995; Zimenko, Shevchenko, 1995). The drop in numbers
occurred due to increased mortality of males on Bering Island, which resulted in
considerable changes in the sex and age structure and distribution within the population.
The causes of such changes remain unknown, although several hypotheses have been
proposed. One of them explains the decline through food source depletion. A number of
scientists (Kenyon, 1969; Shitikov, 1971, and others) believe that the abundance and
condition of sea otter populations and sub-populations depend primarily on the condition
of their prey species, sea urchins in particular. Others (Estes et al, 1981; Kvitek et al,
1993) espouse the view that profusion of food resources is not the main factor affecting
internal population processes. The data collected by Estes, Kvitek and their coauthors
(Estes et al, 1981; Kvitek et al, 1993) demonstrate that in some areas where traditional
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food sources become depleted sea otters switch to other species or (as is the case in the
Aleutians) continue preying on their traditional sources notwithstanding their obvious
decline as revealed by hydro-biological studies.

Researchers have studied the effect of sea otter foraging on populations of benthic
invertebrates for some time. Most of those studies fall into one of two kinds. The first
kind is monitoring, i. e. tracking the abundance, size and age structure, and other
characteristics of invertebrate populations in areas of manifested changes in sea otter
abundance. The second type of studies focuses on comparing characteristics of prey-
species in areas where sea otters are present and those where they are absent (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, Harrold, 1988; Reidman, Estes, 1988, 1990;
Oshurkov et al, 1989, 1991; Estes, Duggins, 1995).

The purpose of this research was to study sea otter foraging and prey species
condition as one of the possible factors affecting sea otter abundance in the Commander
Islands. For this study we developed and applied a new method of concurrent and
complimentary research of sea otter foraging spectrum and its effect on benthic
populations using data obtained though visual observations, hydro-biological studies of a
sample area, and a scatological analysis. This paper describes the results of visual
observations and a scatological study to identify sea otters’ strategy of foraging in the
sample area and the composition of their prey.

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 rows starting from the shore. I — weed free areas; II — occasional
alaria beds; III — alaria groves/fields of average density; IV — dense alaria fields; V —
rocks.

MATERIALS AND METHODS

Field studies were performed between July 21 and August 29, 1995, on Medny
Island over a sample area of about 0.16 km?” (0.35 X 0.45 km) in the left part of Glinka
Bay. The boundary of the sample area ran along the reef known and Lesser Beaver Pillars
on the left (though this name is not indicated on charts) and a nameless reef at the edge of
the sandy beach on the right. The area was tentatively divided into two zones: interior and
exterior with the outer edge of a belt of brown algae (Alaria fistulosa) serving as
boundary between them. The format and procedure for observations were developed on
the basis of preliminary data on sea otters’ use of the area collected in the summer of
1993. Between the 21% and 30™ of July, 1995, three observers conducted visual
observations during daylight hours (from 8 a.m. to 9 p.m.) from a stationary location
using standardized charts (Figure 1) with a square grid. The charts depicted alaria fields
and groves of various density, reefs and the main emergent rocks, which served as
reference points. The chart was drawn from a panoramic photo of the sample area taken
from the observation point; therefore Figure 1 has no indication of scale.




The time of day, wherever indicated, is Summer time, which is two hours ahead
of the standard zonal time. Two different methods were employed in visual observations:
the instantaneous and scan-sampling method and focal animal sampling method
(Altmann, 1974). The first method requires the observer to record on the chart the
number of sea otters and all their foraging locations every 20 minutes in the course of 4-6
hours. A total of 158 charts were produced after 70 hours of observations. To analyze
foraging intensity during the day, eleven hour-long intervals were singled out (from 8 a.m.
to 7 p.m.) and 14 charts were drawn for each interval. The data from all the charts were
compiled into one which was then used to calculate the summary number of foraging
activities in each square and identify the intensity of sea-otter foraging in the sample area.
Following visual observations, diving and hydro-biological studies were conducted in the
area between August 1 and 15, and after that visual observations continued on August 16-
29 (using only the instantaneous and scan-sampling method) to compare the data on the
intensity of sea otter foraging in the 18 lateral strata (or rows on the chart) into which the
sample area had been divided (Figure 1). For each row we counted the number of
foraging spots (or dives) and their percentage of the total number of foraging dives
registered in the area. In the first observation period were recorded 220 foraging dives,
and in the second 244.

The second method required two observers watching preselected foraging sea
otters. The first observer recorded locations where the otter dived and surfaced, its
movements between different sectors of the sample area and changes in behavior and
activity recording the information on the chart. The other observer recorded the sex of
each foraging otter, the quantity, quality and sizes of prey, timed the feedings and
registered other behaviors and activities occurring in conjunction with the catching and
consumption of prey. All information was recorded using a voice recorder. To identify
the time spent on food procurement and consumption, we counted only those dive and
surfacing behaviors that did not involve any other activities. Visual observations of
preselected foraging otters were conducted in those locations where the distance between
the observer and the selected animal did not exceed 200 m (maximum distance
determined by the capabilities of our optical equipment — ZRT 30 X 60 telescope and
BPC 12 X binoculars).

Additionally, divers observed sea otter behavior underwater, noting their reaction
to the noise from the motor boat and the presence of divers.

We observed a total of 22 individual foraging behaviors of sea otters including 4
foraging behaviors of single females, 11 foraging behaviors of females with cubs and 7
foraging behaviors of two territorial males. A total of 273 foraging dives and surfacings
were analyzed including 91 that were not linked to any other activities.

Prey sizes were estimated relative to the size of the sea otter’s paw. To ensure
correct visual identification of the consumed sea urchins’ diameters, the observer was
tested by being shown sea urchins of various sizes from a distance of about 120 m
(similar to the distance to observed sea otters in the water). A total of 74 sea urchins



collected by divers during area sampling were shown to the observer. The estimated sizes
were then compared to the actual sizes of the sea urchins.

Weather conditions (sea condition, wind strength, cloud cover, and precipitation)
were also monitored during the study to track their possible effect on the study data.

Additionally, to identify sea otters’ prey spectrum as well as size composition of
consumed prey, 28 scat samples were collected from the reef along the right boundary of
the study area. The feces had most probably been deposited in the spring and/or during a
storm. The scat was processed to establish the species and, if possible, the number of
consumed prey.

In large scat samples the abundance of consumed sea urchins was estimated by
counting the total number of teeth from the Aristotle’s lanterns and dividing it by 5. In
small samples the teeth were sorted by size. The number of sea urchins was then
estimated for each size separately. The number of hermit crabs and other craboid species
was estimated by the number of walking-leg tips divided by 6 and separately by the
moveable portions of the left and right claw pincers. A similar process was used to count
the number of spider-crabs, except that the number of their leg-tips was divided by 8. The
number of isopods was identified by counting their telsons. Bivalves were counted by the
number of unpaired valve apexes and half the number of paired apexes. We counted
opercula, columellas, and (for limpets) apexes for Gastropods; back plates for Chitons;
jaws for Nereid Polychaetes, and tubes for Sabellid Polychaetes. We extracted from the
scat and measured 883 teeth of Strongylocentrotus polycanthus and 133 teeth of S.
pallidus. Teeth measurements were accurate to 0.025 mm. To standardize the
measurement error, all measurements were taken by the same person. Later, diameters of
sea urchins found in the scat were reconstructed according to the following formula:

D =13.0631 X (W + h)' %
Where W is the width of the tooth and h is its height (Ryazanov, 1991).

Table 1. Weather conditions during the time of visual observations in 1995.

Date Sea condition Cloud cover Wind Precipitation
07.21 Low seas High clouds Light None
07.22 Low seas Low clouds Light None
07.23 Low seas Low clouds Light None
07.24 Calm seas Low clouds None None
07.25 Low seas Low clouds Light None
07.26 Calm seas Low clouds Light Drizzle
07.28 Low seas High clouds Light None
07.29 Calm seas Low clouds Light None
07.30 Calm seas High clouds Light None
08.25 Moderate seas Low clouds Light None
08.26 Ripples High clouds Light None
08.27 Calm seas Low clouds Light None
08.28 Low seas Low clouds Light None
08.29 Low seas Low clouds Light None




RESULTS

Meteorological conditions. Meteorological conditions were sufficiently stable
during the entire period of observations (Table 1) and therefore could not have affected
animal behavior in any significant way.

Dynamics of sea otter abundance in the sample area. The total number of sea
otters in the sample area (Figure 2) varied from day to day, but abundance fluctuations
within each observation interval were not significant. The smallest number of otters
recorded in the sample area was 2, and the largest was 60, however, usually the
abundance remained between 6 and 30. The variation coefficient (Cv) was 61%. The
average abundance for the observation period was 18 + 0.87 animals, and the linear
density of 29 animals per 1 km of shoreline. Animal abundance during daylight hours
(according to the summary data for all observation days) tended to go down towards the
end of the day (Figure 3).

Figure 2. Average sea otter abundance dynamics (with the error of mean) in the sample
area during the period of observations.

Vertical axis: Average abundance during daylight hours

Horizontal axis: July,  August, Data

Sea otter foraging in the sample area. The intensity of sea otter foraging varied
during the day (Figure 4). We observed two peaks in the foraging activity: the morning
peak occurring before 9 a.m., and the evening one occurring after 4 p.m. The lowest
feeding frequency was recorded between 10 a.m. and 1 p.m. after which it would increase.
We noticed a significant inverse correlation between changes in sea otter abundance
during daylight and foraging intensity (correlation coefficient r = —0.67, P < 0.05): with
an increase in the intensity of foraging the number of sea otters in the sample area went
down.

Distribution of foraging sea otters in the sample area. Preliminary data obtained in
1993 has shown that foraging sea otters were distributed throughout the sample area
unevenly. Firstly, sea otters foraged mostly in thinner alaria fields. Secondly, 55% of all
foraging behaviors were recorded in the interior zone of the sample area at a distance of
about 130 meters from the shoreline, 34% occurred between sections of dense kelp
growth approximately 200 meters from the shore, and only 11% happened outside the
outer boundary of the main kelp fields at a distance over 200 meters from the shore.

In 1995 sea otters also appeared to prefer feeding in particular locations, but their
distribution throughout the area changed. Having processed the charts, we discovered that
during the first period of observations there were three obvious zones of different
foraging intensity. The zone of intensive foraging coincided with the outer boundary of
the fields of A. fistulosa (Figure 1, Rows 14 — 18), and the zone of limited foraging with
the interior zone of the sample area including alaria fields (Rows 6 — 13). No foraging
was recorded in the near-shore zone (Rows 1 — 5). Eighty six per cent of all foraging
behaviors were recorded in the exterior zone. Comparison of data for the first and the
second periods of observations revealed that during the second period the number of




foraging behaviors in the previously intensely used zone went down to 51%, which
means that the distribution of foraging otters throughout the area changed as well. Those
changes are detailed in Table 2.

Qualitative and quantitative composition of prey. Focal animal sampling of
foraging sea otters revealed that 250 out of 273 foraging dives were successful (in 23
cases otters failed to catch any prey). In 181 cases out of 250 otters harvested sea urchins.
Most often the number of urchins brought up in one foraging dive was 6 — 10 (Figure 5);
the largest catch numbered 38 individual sea urchins. In addition to sea urchins, otters
harvested sand lances (Ammodytes sp.) (2 cases and 35 foraging dives) beyond the outer
boundary of the seaweed fields. When foraging for sand lances, sea otters caught a total
of 240 fish bringing up an average of 6 — 7 in one dive (the largest number of fish in one
take was 12). There were a few isolated cases of foraging for octopus, greenling and
opilio crab. Rarely, sea otters brought up sea stars (5) and red algae (once). In the latter
case the prey was probably small bivalves Vilasina pseudovernicosa, which often
inhabits the red algae and which we found in sea otter scat. In three cases the otters
brought up rocks. Additionally, 22 harvested objects remained unidentified, although we
can ascertain that in three cases they were definitely not sea urchins.

According to visual estimate, diameters of harvested sea urchins varied between 2
and 8 cm (Figure 6) with most urchins measuring from 4 to 5 cm in diameter. The testing
of the observer revealed that he tended to underestimate the actual sizes of the urchins.
The error was bigger in case of smaller sizes, but in case of larger sea urchins, it did not
exceed 15% of their actual size. Therefore, we can assume the estimated size distribution
of consumed sea urchins to be fairly accurate.

Analysis of correlation between the number of sea urchins harvested during a
foraging dive and the time spent underwater showed that harvesting success was
practically independent of the duration of the dive (correlation coefficient of 0.23). A
closer significant connection (correlation coefficient of 0.56, P = 0.05) was observed
between the number of harvested sea urchins and the time of their consumption.

Scatological analysis. The analysis of sea otter feces (Table 3) yielded 39 prey species.
Apart from sea urchins, frequently encountered species included some crustaceans,
chitons, and bivalves. Analyzing size distribution of S. polyacanthus extracted from the
scat (Figure 6) revealed that sea otters preferred sea urchins with shell diameters of 2-3
cm.

Figure 3. Dynamics of average sea otter numbers during daylight hours (with the
standard error of mean) derived from the data for the entire observation period.
Vertical axis: Average abundance during the hour interval for all days of observations.
Horizontal axis: Time of day

Figure 4. Dynamics of sea otter foraging activities during daylight hours (with the
standard error of mean) derived from data for the entire observation period.

Vertical axis: Percentage of foraging otters (average for all days of observations) %.
Horizontal axis: Time of day




DISCUSSION

The presence of peaks in the foraging activities of sea otters on the Commander
Islands and in other regions has been mentioned by several authors (Barabash-Nikiforov,
1933; Sevostyanov, 1989; Estes et al, 1982, 1986). We observed afternoon increases in
the foraging activities in Topolevsky Bay of Medny Island in 1987 and 1988 as well.
Peaks in foraging activities do not always occurr and, according to Estes and his
coauthors (Estes et al., 1982), may be caused by various factors. Thus, on the island of
Amchitka, due to the decline of the main prey species (urchins), sea otters switched to
fish, whose biology is tied to brown algae. Since catching fish requires greater
expenditure of time and energy, the otters compensated for that by changing their
foraging regimen and feeding only during the time when the fish were more readily
available. In California (Estes et al, 1986), however, peaks in foraging activities were
also present even though sea otters there fed mainly on abundantly occurring benthic
invertebrates. The authors suggested that sea otter activity could have been affected by
the diurnal changes in the intensity of wind-induced waves.

Table 2. The use of sample area of the bay by foraging sea otters

Row Percentage of foraging sea otters, %
June 15 - 30 August 25 — 29

1-5 0 0
6 1.36 0
7 1.36 0.41
8 1.36 0.82
9 0 0.41
10 1.36 2.87
11 0.91 4.51
12 3.18 7.79
13 3.64 11.48
14 14.09 22.54
15 16.36 13.93
16 23.18 18.44
17 22.27 11.89
18 10.91 4.92

Neither of those hypotheses fits our case. Though we did observe sea otters
foraging for fish (fish actually made up a considerable share of its diet), the fish was sand
lances, which are most easily available in the morning and early afternoon when they
“sit” on the bottom (Hydrometeorology, 1993). Therefore the evening activity peak
cannot possibly be linked to its daily biological rhythms. Nor could the foraging activity
have been affected by the wind-induced wave intensity since the weather was mostly
calm and windless during our observations (Table 1).



Figure 5. Frequency of various numbers of sea urchins harvested during one dive.
Vertical axis: Frequency, %
Horizontal axis: Number of harvested sea urchins.

We believe that observed peaks in foraging activity may be connected to the high
and low tide cycles, since during the observation period they appeared to coincide with
the morning and the evening high tides. On the one hand a rising water level would lead
to the thinning of the surface layers of alaria fields, on the other, dense kelp growths
during low tide are more convenient for resting.

Additionally, high tide conditions expand the area available for foraging, allowing
for the use of the shallows all the way to the beach. Even though we did not observe any
near-shore foraging in the sample area, we often saw it happen in other places.

A decrease in sea otter numbers during increased foraging activity may be
explained by the fact that the observer might have missed some of the foraging otters
because they were underwater. Alternately, some feeding otters might have simply
moved to adjacent areas.

The data on success rate of foraging dives are similar to the information from
other regions available from literature (Kvitek et al. 1993; Doroff, DeGange, 1994) and
supports the assumption by the last two authors that success of foraging dives is not
linked to benthic abundance.

Our observations revealed that linear density of otters in the sample area was
rather high. According to multiyear data, sea otter density in the region where the sample
area is located has shown the least interannual fluctuations and remained quite stable
(1994 annual report by I. N. Shevchenko, N.P. Zimenko, KamchatNIRO). Data from
literature and reports from other scientists also speak of sea otters’ preference for this
region (Barabash-Nikiforov et al., 1968; 1978 and 1979 annual reports by B.V.
Khromovskikh, KamchatNIRO).

One could expect that intensive and long-term use of the sample area by foraging
otters would lead to depletion of prey species including sea urchins. And yet, back in
1973 A.M. Shitikov (1973 annual report of the Fisheries and Oceanography Research
Institute, Vladivostok) described a great abundance of sea urchins around the sample area.
Our visual observations (see above) and hydro-biological studies (Ivanyushina et al.,
1998) showed that today, too, sea urchins’ abundance in the benthos remains quite high
while they continue to be sea otters’ preferred prey.

Table 3. The list and abundance of invertebrate and other prey species revealed by the
analysis of sea otter scat collected in Glinka Bay (28 feces samples)

Species n % X Sx

[Table in Latin]




Note: n — species’ occurrence in the feces; % - the same as percentage; X — average
abundance of the species in the feces where it is present (number of individuals); Sy —
error of the mean for the N+ index.

Figure 6. Size distribution of sea urchins harvested by otters according to visual
observations and scatological analysis data.

Vertical axis: Frequency of occurrence, %

Horizontal axis: Shell diameter. 0 — scatological analysis, m — visual observations

Interestingly enough, the observed size distribution of sea urchins harvested by
otters in the interior zone was quite different from the one obtained as a result of the
scatological analysis (Figure 6). Although the number of analyzed feces samples was
small and could have been left by just one or two animals, we believe that the results
allow for some preliminary conclusions.

As demonstrated by the testing of the observer, the difference in the size
distribution can hardly be the result of observer’s error. Most probably, the reason for this
divergence is that the scat was left in the spring and/or during a storm when the otters
were foraging near the shore and could not be very selective in their choice of prey. This
assumption is indirectly supported by the fact that the feces contain a lot of isopod and
hermit crab remains. These invertebrates are few in the benthos at the studied depths
(Ivanyushina et al., 1998), but are abundant on the rocky littoral and in the top layers of
the sublittoral zone. Additionally, the size distribution of sea urchins estimated by their
teeth in the scat corresponds to the size structure of sea urchin communities in the interior
zone (Ivanyushina et al., 1998), which supports the assumption of the lack of selectivity
on the part of the otters.

The distribution of otters throughout the sample area deserves special attention.
As was mentioned earlier, during preliminary observations in 1993, sea otters foraged
mostly in the interior zone with no fluctuations throughout the season. This year the
otters foraged mostly in the exterior zone (Table 2) during the first period of observations,
while during the second observation period their distribution in the sample area began to
resemble that of 1993. We considered several hypotheses as to the reasons for such
redistribution, particularly in connection with the results of hydro-biological studies
(Ivanyushina et al., 1998). But most likely, it was caused by human disturbance in the
form of a poacher vessel that spent many hours trawling the area on the first day of our
observations (July 21). We had observed sea otters’ reaction to various noises (coming
from ships, boats, planes etc.) for several years. In all cases otters had reacted to noise
disturbance by changing locations. In addition, we made a preliminary assessment of sea
otter distribution throughout the sample area without taking exact counts of their numbers
on the eve of the starting date of our observations (on July 20). According to that
assessment the distribution of sea otters that day was similar to that observed in 1993.

On the other hand, one may wonder if the sea otter redistribution in the second
observation period may have been caused by the work of divers in the sample area. We
do not believe it was, moreover, we believe that the otters were returning to their normal




distribution. Observing the animals during diving operations we noticed that short-term
noise from the boat motor caused but a brief disturbance among the otters. Often they
began foraging where the divers had just finished working, even though they kept some
distance away from the working divers. Besides, had the diving operations been a major
disturbing factor, the otters would hardly be returning so deeply into this enclosed area.
They would more likely be keeping outshore, or leave the area altogether.

This research was conducted under a joint program of the Kamchatka Research
Institute of Fisheries and Oceanography (KamchatNIRO) and Kamchatka Institute of
Environmental Management of the Far Eastern Division of the Russian Academy of
Sciences (KIEM FED RAS). The program was initiated and financed by KamchatNIRO.
K.E. Sanamyan (KIEM FED RAS) and N.A.Tatarenkova (Kommander Islands State
Wildlife Preserve) participated in scat sorting and processing.
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KOPMOJTOBLIBAIIIAA JEATEJBHOCTD KAJAHA
HA OTPAHMYEHHOUN AKBATOPUM (BYXTA I'IIMHKA,
OCTPOB MEJHBIN, KOMAHJIOPCKHUE OCTPOBA):
BU3YAJIBHBIE HABJIIOAEHUA N KOIIPOJOTHUYECKNNA AHAJIN3

© 1998 r. H. II. 3umenxo!, H. H. Mlepyenkol,
H. I1. Canamsn?, E. A. UpanrowunaZ, A. B. Pxasckuir’?

! Kamsamexuii nayHo-uccaed 06ameaberiull UHCRUmym pbibHO20 X03RICMEA U OKkeanozpagdul,
Iemponagaoscr-Kamuamexuii 683000
2 Kamuamckuii uncmumym sxonozuu u npupodonoavzosanus JIBO PAH, [Tlemponasaosck-Kamuameiuit 683000
[Mocrynuna B pegaxuuto 11.09.96 r.

BusyanbHbIe HAGIIORCHASN HA KOHTPONTLHON AKBATOPHH MUTOIANKE0 0Kono 0.16 kM2, crabunbHO 3annMac-
MO KanaHaMH, NpOBefeHbl METONAMYU CEPUAHO-BPEMEHHBIX CPE30B M “H30paHHUKa”. BblIencHb! 30HbI,
HCIOJIE3YEMble KaNaHAMHK [UIS KOPMOJOOLIBAHUS C Pa3HOH CTENEHbIO MHTEHCHBHOCTH. B nepuon Habaio-
JEeHUHN KaHAIbI NpeJIIOYNTaNd KOPMUTLCA Y AaJbHEH OT Oepera rpaHdibl akBaTopuu. OTMEUYEeHbI YTpeH-
HUH ¥ BeYEPHHH THKHA KOPMOBO# aKTUBHOCTH. OCHOBHBIM OG'BEKTOM JOOBIUHA B TEPHO HaONFONEHHH SIB-
JSUTHCE Mopekae exu Strongylocentrotus polyacanthus u S. pallidus. TIpegnodTuTensHbIN fHaMeTp JOObI-
BaeMEbIX exed 4-5 cM, mobbiya 32 OHO KOpPMORBOE MOTPYXKEHHe 4allle Bcero cocrasisier 4-12 3k3.
KonruecTso JOOLITBIX €XKEH HE 3aBUCHT OT BpeMeHH Norpyxenud. [lo pesynsTaTamM KONposOru4eckoro
aHAaNMH3a BBIABNEHO 39 06'beKTOR MUTAHUA U IPYTHX OO'BEKTOB, CPeiM KOTOPBIX, MOMUMO €XeH, Iipeobia-
AAIOT HEKOTOpble PakooOpasHble, XUTOHBI U IBYCTROPYATHIE MOJUTIOCKU. [IOMUHUPYIOIIMI pasMep Che-
JIEHHBIX eXeil, OGHAPYXEHHbIX B 9KCKPEMEHTAX, COCTABNACT OKONO 25 MM. Paznuuue B pasmepax no0Obina-
€MBIX eXell 00YCIOBNIeHO, MO-BHIUMOMY, TEM, YTO H3YYEHHbIE IKCKPEMEHTHI ObLIH OCTABJICHBI BECHOH
H/HITM BO BpeMsl IITOPMA, KOI'Zla KaJlaHbl HE MOMJIM OCYLIECTBNSTh CEJIEKTHBHBIH OTOOP FOObIYH.

Mo pmaHHBIM HAIMX MOPCKHUX YUETOB YHCICH-
HOCTb KanaHoB (Enhydra lutris) xomaHgopckoH mo-
nymsiue B nepuoy ¢ 1990 mo 1993 rr. cHusmmace ¢
3600 po 2300 oc. (3umenko, 1995; 3umenxko, lles-
4eHKO, 1995). CHmKeHne YHCIEHHOCTH NPOU30NIIo
33 CUYET IOBBIIIEHHOH rabeny caMmIloB Ha o-Be be-
puHra. B pesynsrare npou3olinu cyuiecTBeHHbIE U3~
MEHEHHUsI B BO3DACTHO-NONOBOR M MPOCTPAHCTBEH-
HOU CTPYKTypax nonynsuuu. I1puunns!, npusenmue
K 3TUM H3MEPEHUsIM, HEM3BECTHE], XOTHA CYIIECTBYET
HECKOJBKO runore3. Opxpa H3 Hux Gasupyercs Ha
IPERIONOXEHHN 00 HCTOLLEHMH KOPMOBOH Gasbl.
Taxk, ogan aBrops! (Kenyon, 1969; Uluruxos, 1971
Lp.) CYHATAIOT, YTO YHUCIEHHOCTh H COCTOSHUE MOIY-
JISIUMIA ¥ TPYIIHPOBOK KANaHA ONPEenseTCs, Mpex-
Jie BCEero, 3aracaMi KOPMOBBIX peCypCOB K, B HaCTHO-
cTH, Mopckux exeil. [pyrue xe (Estes et al., 1981;
HIunos, 1988; Kvitek et al.. 1993) npunepxupatorcst
MHEHHUS, ITO odunue KL_)pM()L’nJ)IX pucypcob‘ HC SiBds-
eTcs ompefeNsowny (PAKTOPOM, BIHSIOWUM 12
BHYTPHIONYJSIIHOUHbIE npoueccsl. [1o gaunbimM De-
Teca u Kpureka c coasropamn {Estes et al., [981;
Kvitek et al., 1993), B HekoTOpBIX pafioHAaX NP UCTO-
LICHUA ONHUX KOPMOBbIX PECYPCOB KAJIAHBI NEPexo-
ISIT Ha Pyrue KOpMa WK, KAk, HAMPHAMED, HA Antey-
Tax, [MPOAOIKAIOT KOPMUTHCS TRAJWIHOHHBIMI
4 3O0O0JIOTUUECKHUI XYPHAN  rtom 77

Ne 9 1908

o0beKTaMu (IIpH BHAMMOM HX HCTOIIEHHH IIO pe-
3yJIbTaTaM THAPOGHOIOTHYECKUX HCCISNOBAHIH).

Biusiare xuniHu4YecTBa KajlaHa Ha COCTOSIHHAE T10-
OyJISOAR JOHHBIX OeClIO3BOHOYHBIX HW3yvaeTcs Jo-
BOJILHO JIaBHO, H 3TH HCCHE[JOBAHUS NPOBONATCS B
IBYX HanpasleHusx. [leppoe — MOHHTOpPUHT, T.€. OT-
clexnBaeTcst OOHIIHe, Pa3MEPHO-BO3PACTHON COCTaB
4 APYTHE XapaKTEPUCTUKH MONYJPIIHK 6€CIO3BOHOY-
HBIX B MECTaxX, IMC IPOUCXOST U3MEHEHUs] YHCIeH-
HOCTH KaJlaHa, a BTOPOE HANpaBJIeHHe — CpaBHEHHE
XapaKTEPUCTUK OMYIALUIA BUNOB-3KEPTB B palOHAaXx,
e KaJaH NPUCYTCTBYET, U TaM, e ero et (luru-
ko8, 1971; llutikos, llykuu, 1977; Estes, Palmisano,
1974; Estes et al., 1978; Simenstad et al., 1978; 3opuu,
1984; Cugopos, bypauu, 1986; Cunopos u p., 1987;
Bypnun, Ceboctesinos, 1987; Cepocrbsinos, bypuH,
1987; Estes, Harrold, 1988; Reidman, Estes, 1988,
1990; Omypkos u np., 1989, 1991; Estes, Duggins,
1995).

Llenpio HAIUX dccneyoBaHiil DBUIO M3yUCHHe
KOPMOMIOBBIBAIOMIEH IEATCNLHOCTH M COCTOSHMSA
KOPMOBOI1 6a3pbl KaNaHa, KaK OHOLO H3 BO3MOXKHbBIX
$aKTOpPOB, BIUAIOLHMX HA YUCIEHHOCTD Lo MOnyns-
uum Ha KoMmanpopckux o-sax. [Ipu aToM Hamu Briep-
Bble ObL1a pa3paboTaHa W anpoOHpOBaHa METONHUKA
NPaKTHYECKH ONHOBPEMEHHOTO COMPSIKEHHOTO H3Y-
YeHus! CIEKTPA NHTAHUS KaJaHa U €ro BO3AeHCTBIHS
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Puc. 1. CxeMa KOHTPONLHOTO yHacTKa. A — nieBas CTOpoHA Y'1acTKa, B — npanas cTopona y\acrka, B — NYHUs CTHIKOBKY CX€-
Mbl; 1-18 — HoMepa BbIICNCHHBIX FOpPHAOTITANLHLIX 10ACOD | janpapieHun o Gepera; [ — yqacTKH, He 3auaThIC BOJOPOCTAMU,
[I — yacTKY ¢ OeHb PSIKHME nosrsamu anapuw; i — yuacrii © [HOMANM ANSPHH Cpeiei fnoTuocTH; [V — y4acTKy ¢ IyCThIMAU

3apOCNAMY ANAPHH; V — KaMHH.

ja OeHTOCHOE HACCIIEHHE O JNAlHBLIM BH3YANLHBIX
HaBIIo eIl 1 rnnpoﬁnonormccmx pecsejloBanuii
Ha orpam-mmnmi‘[ AKBATOPHH, A TAKKC KOMPONOrH-
weckoro anannia. Hacrosias 4acrh paboTht nOCBs-
eia OnMCaHNIO pe3yanaTOB BH'SY:-[.'H;III‘IX IlﬂGJIIU-
IICHVI?I n KOHPOHOFH‘ICCKOI“O anadisa jus phIscres
OCOGeHHOCTBﬁ CTpaTCFHI'I UCMONLAOBALIITH Kanuion
KOHTpPONEHOH TEpPUTOPHH LSt KOPMOROOBIBATIHE |
coCcraBsa I[OG])IBEL@MI)[X KOpMOB.

MATEPUATT U M CTOMKA

PaGoTel 1poBEACHbL C 21 wonst o 29 aprycra
1995 . na o-pe MeJHbIkH B NEeBOH YacTH AKBATOPUH
GyxTh [ NUIIKA HA KOHTPOJILHOM yUaCTKE NIOLAALIO
okono 0.16 kM (0.35 X 0.45 k). Cpanuuany yacTa
Gt cnesa — pud, M3BECTIBIT KAK Manuie BoGpo-
oie CTOAGBI (XOTS ITO (1A3BANKCE 1 KAPTaX e npu-
BOJMTCA), a cnpasa — Ge3piMstiibLIH P epeji atas
HOM HECUANOro WIsKa. Y TACTOR YElOBHO pasOuI
11a BE 30I1LI — BUYTPEIIOIO il BHCHION, FPaHiie

"30()J10[‘MLIE(‘KHV[ YYPHAIJL

MESKJLY KOTOPBIMH CITYAH BHELTHH KPai 1oaca oy-
POt BOJOPOCIH AJAPHH (Alaria fistulosa). Cxema na-
Grropeuin OnLa paspaboTana Ha OCHOBE npejBapu-
TeNbHbIX JaHHBIX 00 HCIOJL30BANNY ganapamn KOH-
TPOJILHOrO YHACTKA, HONYUEHHBIX JIETOM 1993 r. C
21 wions no 30 urons 1995 r. CRETIOE BpEMHA CYTOK
(c 8o O quc) Tpu naGnionaTens NpOBOHIH BU3yanh-
Hble HabIoenns co CTAIMOHAPHOIT TOMKH € HCIOIh-
3OBAHMEM CTAHJIAPTHBIX CXEM (puc. 1), KOTOpBLIE Obl-
nn pa3buThi Ha CETh kpagpaTon. Ha exemMbl DL Ha-
HeceHbl ona ansaphu pasHoil TOTHOCTH, prchnt W
OCHOBUBIE HAJBOJHBIE KaMItH, KOTOPLIC  CHYHHIH
OpHEITTUPaMHL. B ocHOBY CXeMbl ObiIld HIONOAKCLA Ha-
HopaMHas dororpadus KOWTPOILHOIO  YHacTrad,
npoussepetinas n3 TOUKH HaGmopcts, noyToMy
vacrTal Ha pUCYHKE He HPHBOANTCH.

[Ipu ykasaHuu BPEMEHH CYTOK UCTONb30BaHO
seTHeE BPEMst, CABUHYTOE MO OTHOMHICHHIO K ITOSICHO-
My Ha 2 vaca Brepeil.

[1pu nposepetny BH3YAILHLIX HaGrIojle i mpu-
MEHSUTH JIBC PA31bIC METOTIMKH: MCTOJ| CCPUITIO-BPE-
Ne

Tom 17 1998
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MeHHBIX cpeson (instantancous and scan-sampling) #
merop “uabpannuka” (focal animal sampling) (Alt-
mann, 1974). Tlepnsiit MeTOJ NPEAYCMATPHBAET PE-
rucrpalmio Kaxsie 20 Mun (B TevueHne 4-6 u) Ha-
GrofareaeM o0ell YHCIEeHHOCTH KallaHOB BCEX
MECT KOPMJICHHI B U3y4aeMOil aKBaTOPHU 1 Hauece-
HHE JAHHBLX HA cXeMbl. Beero Takim 00pasoM noiy-
geno 158 cxem (70 u nabmopenni). I1pu aTom s
AHAJIA3A MHTEHCHBHOCTH KOPMEHUH B TCUEHHACE 1A
Heu10 BLIOpaHo 11 YacoBLIX HHTEPBAIOB (c 8.00 po
19.00), MO KaxXpoMy H3 KOTOPBIX MOJy4eHO, COOT-
BETCTBEHHO, 1o 14 cxem. [laHHbIe CO BCEX CXEM (510 8)001
nepesecenbl Ha EIMHYIo CXEMY. 110 KOTOPOI MOJICHH-
TBIBANM CYMMApHOE YHCIO KOPMICHHI B KaXJOM
KBAJ[PATE JIs ONpPENeTEeHNs] HHTCHCHBHOCTH HCIOJE-
30BAHMS KAJNAHAMH aKBATOPHH KOHTPONIBHOTO yHa-
CTKa 7Sl KOPMOROOBbIBABHS.

[Tocie BU3yasnbHbIX HAGMIONEHUH Ha yHaCcTKe B ne-
puoji ¢ 1 1o 15 asrycra Mbl TIPOBOJHAIH BOONIA3HBIC
rIpoGHONOrHYecKHe paboThl, 10 OKOH'AHMH KOTO-
pbix 26-29 aprycra OblIH NPOAOIKCHLI BU3YAJILHBIE
naGmiofichust (TOJBKO METOJIOM BPEMEHHBLIX CPE30B
JUIsE CpABHEHUS! JIAHHBIX 00 HCTONL30BAHMHA KallanaMi
aKBATOPHH JJ1A KOpMOJIOOBIBAHKA [0 18 BnigencH-
HLIM FOPH3OHTANBHBLIM nosicam) (puc. 1). B kaxjgoM
[Tofce MOJICHYATHIBANE YICIO KOPMOBLIX TOIEK (xop-
MOBBIX HBIPKOB) H HX [POLEHT OT OOLIEro KoM ecT-
Ba BCe KOPMOBBIX TOUCK Ha y4acTke. B 1epBbIi NIepH-
o HaGnIoeH it GbIIO 3apErHCIPUPOBaHo 220 xopMo-
BBLIX TOUEK, BO Bropoit — 244.

Corjacio BTOpPOMY METOJy, jiBa HabJrojlaTend
CHEJIHUIH 33 OTJCNBHBIME KOPMAUMMUCSH KaJaHaMH.
IlepBblil peracrpupoBall MecTa 3aHbLIPUBAHHN 1 BbI-
HLIPHBAHHIL, TICPEMEILICHIs, MCCTa H3MEHCHHA THIIA
AKTHBHOCTH ¥ HAHOCKII 3Ty HH(OPMAIHIO HA CXCMBI.
Bropoit onpejiessil o Kaxaoro KopMauerocs ka-
NaHa, KauecTBEHHLIH H KONHYECTREHIIBINA cOCTas 10-

craBacMbIX JKEepTB H HX pasMepbl, pCFHCTPHPOBaﬂ "

COMPSXKEHHOCTh TOOBLIBAHMSA W MMOCHAHUA THIIH c
APYTEMH THITAMH AKTHBHOCTH, IPOBOXHII XPOHOMET-
pax Kopmiiennii. Beio uri(hOPMAIIMIO 3ATTHCHIBANIM HA
pukrodon. Ipu o6paboTke AHHBIX JUIA onpepene-
Hust “umcroro” BpeMeHn ROOLIBAHHS M ITOCHANNA
KOpMa Y4HTLIBAIH TONBLKO TE KOPMOBLIC 3aHBIPUBA-
HUS ¥ BBHIHBIPHBAHAS, KOTOPLIE HE ObIIH COMPIKEHDI
C JIPYIMMH THIAMH AKTHBHOCTH. Busyansbuple Ha-
GITOJICHISE 32 OTAENBHbBIMH KOPMAIIMMICS KaTanaMi
(“nsbpannukamu’) NPOBOAKNR B OCHOBHOM Ha aKBa-
TOpUH, [JIe paccrosnue OT naGmoparens fo “u3-
GpanHHMKa” HE MPeBLILANO 200 M u onpejensanoch
BO3MOKHOCTAMH TMPUMEHACMOH ONTHKA (3PHTEINh-
ubie Tpy6s1 3PT 30X, 60X n GunoKsi BI1LT 12X).

Kpome Toro, npH [pOBEACHAK BOLONA3HBIX Pa-
GOT HaGJIIOfaNli OBE/ICHAE KANAHOB, WX peakilii Ha
IIyM JIOHOYHOI0 MOTOPA K CaMHX BONlOJIA30B.

Bcero npona6niofany 22 HHIUBAAYaNbHBIX dy-
paXKHpPOBaHUsl KaJaHOB: 4 ypaskupoBaHus CaMOK
6e3 meTeHbied, 11 — caMOK ¢ AeTCHbILIaMU K 7 dy-

300M0TUUECKUN XYPHA

tom 77 N9 1998

PaKMpOBaHUHA ABYX TCPPUTOPUATIBHBIX campuos. Bee-
ro 1pOAaHaNU3UPOBAHBI 1TaHHBIC 2773 KOpMOBBIX 3a-
HbIPHBAHHMH 1 BLIHBLIPHBAHHHA, B TOM 1MCIIE 91 ue co-
[PsKEHHBIX € APYTUMHU THIIAMH AKTUBHOCTH.

PasMepbi KePTB ONPENIENsIE OTHOCHTENBHO pas-
MepOB JIaIbl Kanana. [ OUeHKH NpaBhIbHOCTH Ol
pefienenns MAMETPa TOCHAEMbIX MOPCKHX exed
NpH BU3YaJtbHBIX HAOMIOACHHAAX 6bLLIO POBEJEHO TE-
cTHpoBaHie HabniofaTess. C paccrosiHusi, COU3Me-
PUMOTO C TAKOBLIM TPH HaBIIoNeHHIX 32 KallaHaMH
(oxono 120 M), nabniofaTento 6bLTO oKazano 74 ne
PAMXUPOBAHHBIX 10 PA3MEPAM MOPCKHX €3a U3 BO-
[OJIa3HbIX IP06. 3aTeM cpaBHHBANU [AHaMEeTPBI, OT~
MeueHHble HabarofaTeNeM, U peajibHbIC Pa3sMephl
eXel.

B nepuop uccnefoBannii pernCTpUpOBani Oroa-
Hple YCIOBHS (BOJHEHHME MOPS, CHIIY BETPA, obnay-
HOCTh, OCAJIK¥) 7SI BLISICHEHHUSL HX BO3MOXHOI'O BJIU-
SHS HA TOJYYEHHbIE NAHHDIE.

JIOMONHUTENLHO Ui ONPEREIeNrs CleKTpa -
TaHHA KAJAHA M Pa3MEPHOro COCTaBa NOENACMBIX
061eKTOB COOPAHBI 28 9KCKPEMEHTOR € pada, apIst-
FOIIErOCs TIPABOjl [PAHMIEH U3y4YaeMOl aKBaTOPHH.
IKCKPEMEHTI, BEPOATHO, GHUIH OCTABNICHRI B BECCH-
Hee -BpeMsl B/ BO BPEMS .LITOPMA. IIpu pazbopke
3KCKPEMEHTOB yCTaHABJIMBAIH BHIOBOM COCTaB CHE-
JICHHBIX OO'BEKTOB H, 10 'BO3MOXHOCTH, HX oburne
(KOJHYECTBO).

KonuuecTso CheeHHbIX eXeh B OONbIIUX BbI-
GOpKax yCTAaHABJIHBANY KaK IHCIIO 3y00B apHCTOTE-
neBa (hOHApH, IeNICHHOE Ha 5, 3 B MAJICHBKHX BbIOOp-

'kax 3yGbI COPTMPOBANH MO pa3MepaM ¥ OLCHUBATH

KOJMIECTBO eXell JUIs KaXxoi pasMepHOd IpyIsl
otpensHo. IlopcyeT KpaGoHIoB U PAKOB-OTIIEIBHHA-
KOB BeJIH [0 YHCIY KOITeH XOMMILHBIX HOTL, RCJICH-
HOMY Ha 0, U pasJIe/IbHO IO naybuaM npaBoii 1 NEBOM
KJIGIIHA; KPaGOB-IayKOB — aHaAOrM4HO, HO KOJIHHe-
CTBO KOLTEl nexwim ta 8. YHCIo H30Iof1 ycTaHaBIu-
BAJIK TTO KOJUYECTBY TeJbCOHOB. KOMHIecTs0 ABYC-
TBOPYATHIX MOJUTIOCKOB ONpPENENSIIH [0 HCILy HE
OapHBIX MakymOIeK M MOJIOBHHE {UCIA DapHBIX
MAaKyIIEK, GPIOXOHOTHX MOJIIFOCKOB — MO KPLIIIEt-
KaM, KOJIOMEJaM U (Jid MOPCKHX 6ropeydex) Io
MAKYILIKaM, TaHIMPHBIX MOJUIIOCKOB (XUTOHOB) — O
3aIHEM TI71ACTUHKAM, MONUXET-HEPEHJL — TO HEJIOC-
TM, NONUXET-ca6elIa — 00 TPYOKaM. M3z akcKkpe-
MEeHTOB Kanaxa npomepero 883 3yba Strongylocen-
trotus polyacanthus u 133 3y6a S. pallidus. Pa3Mepbl
3y60B H3MEPANU C TOUHOCTHIO 11O 0.025 mM. Hns
CTAHHAPTH3AUUH OIMOKH H3MepenHil Bce TPOMEpDI
ObUTH CAENaHbl OJHUM YENIOBEKOM. B panbpHentem
[(MAMETPbI eXeli 13 IKCKPEMEHTOB 656114 BOCCTaHOB~
neHbl COTIacHO popmyJie

D = 13.0631 x (w + h)! 3%,

rge w — IuupuHa 3y6a, h — BbICOTA 3yGa (Psa3aHOB,
1991).
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Ta6uuua 1. [Torogikie yciorust B NEPHON BU3YANTbHDLIX HA-
6ntopenui B 1995 ¢

lata | Bonxeuue Mops ?{2122_ Berep |Ocapgku
21.07 |cnaboe };blCOKaﬂ cnaboliit ueTr
22.07 » HU3Kas1 » »
23.07 ” » » »
24.07 |wTune » HET »
25.07 |cnaboe » cnabbiit »
26.07 |wrunn » » 6yc
28.07 |cnaboe BhicoKas » HET
29.07 |wTuns HU3Kas » »
30.07 » BbICOKAS » »
25.08 | ymepenioe HH3Kas » »
26.08 |nebBonbluas psibb | BbICOKAS » »
27.08 » BU3KAs » »
28.08 |cnaboe » » »
29.08 » » » »

PE3YIBTATHI

MeTeoponoruIecKue YCITOBHS B Te-
YeHHne BCero nepuona HaOIrONe HHY NTOTOMHbIE YCIIO-
BHsI OLUIH [OCTATOYHO cTabuibHbl (Tabin. 1) u He
MOTJIH OKA3bIBaTh CYILECTBEHHOIO BIIMSHUS Ha [IOBE-
HeHde XXUBOTHBIX.

OIunaMuka UHCIEHHOCTH KaJaHOB
Ha KOHTPOJNbHOM ydacTke. OOuias JueaeH-
HOCTH KAaJIaHOB Ha KOHTPOJBHOM ydacTke (pHC. 2)
3HAYUTENILHO BAPHHPOBaJa IO HSAM, ORHAKO B TEYe-
HHME KaXJOro MHTepBaja HaONIONeHNs H3MCHEHHS

6bUIM He3HAYUTEJIbHLI. MUHAMANBHOE YUCIO Kana-

HOB Ha y4acTke ObLIO 2, 2 MAXCUMAaJIBHOE 60, ogHa-

(%] [} I La
[} o = =
T T T
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CBETIIONO BPEMEHH CYTOK

ﬂﬂﬂﬂm [

2122 23 24 25 26 28 29 30 25 26 27 28 29
Hione Asrycr

IlaTa

CpenHﬂH YHUCJIEHHOCTE B TEUYEHHE

Puc. 2. lunamuka cpejiiieit WHCICINOCTH Kananon (cyka-
JaHUEM OLWMOKN cpefiicit) 1 KOITPONLIIOM yHacTKe 3a
BPEMs HABTLOJICHHIA.

3O0NOTHUECKUH KYPTIAT

B3UMEHKO n np.

KO, KaK PaBHIIO, YUCJIEHHOCTD konebanach oT 6 fO
30 oc. Koadppuuuent Bapuaugu (Cv) cocTaBut 61%.
CpenHsisi )Xe YWCICHHOCTh 3a BCE [HH HabnrogeHun
18 + 0.87 oc., a tuBeiHas NIOTHOCTL — 29 oc. Ha 1 KM
6eperoBoii iuHUM, YUCIEHHOCTE XUBOTHBIX B TE€HC~
HUe CBETIOrO BPeMEHH CYTOK (O CYMMAapHbIM JTaH-
HbIM I10 BCEM [HAM HAONIOAeHUM) MOCTENEHHO CHHU-
XKanach K KoHuy gus (puc. 3).

KopmoBast aKTHBHOCTL KajaHOB Ha
KOHTPOJLHOM Yy4YacCTKe. AKTHBHOCTH KOPM-
neHdil KamaHoB B Teuenue AHA (puc. 4) OblIa HEpPaB-
HOMEPHOH: HabNOan0Cy ABA ITHKa KOPMIJIEHN# — YT-
pennuit (0 9.00) n BevepHuii (¢ 16.00). MuunManbHast
4acTOTa KOpMJieRuit nabmopanach C 10 po 13 uac, no-
clle Yero Hauunana Bospacrarh. Mex iy u3MeHEHUA~
MH 9HACIEHHOCTH KaJlaHOB B Te4YEHUE CBETIIOTO Bpe-
MCHH CYTOK M UHTEHCHBHOCTBIO KOPMJICHUS aKTHB-
HOCTH HaONMIONANach [OCTOBEpPHAsi OOpaTHas CBSI3b
(k03 HHLIMEAT KOPPENSILHUY & = -0.67, P <0.05): ¢
MOBBIIICHAEM KOPMOBOI aKTHUBHOCTH KajlaHOB Ha
y4ACTKE CTAHOBHJIOCH MEHBILE.

Hcnonp3oBaHWe KalaHAaMHU aKBaTO-
pAM KOHTPOJBLHOLO y4acTKa NI KOp-
MOono6BIBanusa IlpegsapuTeNbHBIC [NAHHBIC
1993 r. nokasany, 4YTO KaJaHbl UCHOIb3YIOT aKBATO-
PHIO KOHTPOJBHOIO y9YacTKa HEPaBHOMEPHO. Bo-
IEPBBIX, MECTa KOPMICHAN B GONBUIMHCTBE CI1yacs
GbUIM IIPUYPOUEHbI K PAa3PEIICHHBIM NOJIAM ISP,
Bo-BTOpbIX, 55% BCeX KOPMIIEHUH OBLIO 3aPETHCT-
PUPOBAHO BO BHYTPEHHEN 30HE aKBATOPHH HA pac-
crosaum okono 130 M ot 6eperosoit nunum, 34% —
MEXJY IUIOTHBIMM Y4ACTKAMH OCHOBHOTO KeJNbIIa Ha
paccrosinuu He 6onee 200 M oT Gepera u TOJIBKO 11%
paCHoNaranuch 3a BHEIUHEH IPaHMICH OCHOBHOIO
moNist ¥ 6blnM ymajeHsl OoT Oepera Ha pacCcTOSAHHC,
npessiarommee 200 M.

B 1995 r. kanaHb! UCNIOJIL30BANH JAHHYIO AKBATO-
puIo ISt KOPMONOOLIBaHUsI TAKXKe HEPaBHOMCPHO,
OHAKO XapakTep €€ HCIONb30BaHHs HM3MEHUICA.
O6paboTka cxem MOKa3asa, YTO B MEPBbIA MEPUON
HAGMEONEHUH ABHO O00O3HAUYMIKCH TPU 30HBL C pa3-
JTHYHOM HHTEHCHBHOCTHEO UCIIONL30BAHMA. 30HA UH-
TEHCHBHOTO HCNOJIB30BAHMA COBNAaNia C BHEIIHHM
KpaeM nonen A. fistulosa (puc. 1, mosica 14-18); 30Ha
OTPAHUYEHHOTO KCMIONb30BAHMA — C BHYTPEHHEH 00-
JACTLIO AKBATOPHIL, BKINIOUAs 067acTh, 3aHATYIO 0~
JASAMH anapuu (nosica 6—13); soHa, B KOTOPOM KaJiaHbl
He KOPMUJIACH, — C IPUBPEKHOI 0JI0COi (nosca 1-5).
Bo BHemmeii 3o01e GLUIO 3aperdcTpupoBano 86%
Beex KopMuenit. CpaBHelne STHX JAHHbIX B IEPBBIA
¥ BTOPOH MepHO/Ibl BU3YaNBHLIX nabnioeHui noka-
32/10, UTO B NEPBOIIAUANLIO HUTEHCUBHO UCMOJB3Ye-
MOt 30HE YHCIT0 KOPMIEHUH cHU3MIIOCK 10 51%, T.C.
XapakKTep MCIONB30BaHKA AKBATOPUU KajanaMu Ui
KOPMOJL0ObIBAHA M3MCHIIICS. Bonee peTansHO 3TH
M3MEHEHUs OTPAKEHbI B TAOM. 2.

KagvecTBeUHbli W KONUYECTBEHHBIHA
cocTaB fofsiBaeMbLIX KopMo B. [Topesyrs-
1998

rom 77 Ne 9
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KOPMOJOBGbLIBAOIWAS AEATEILHOCTL KATTAHA

TaTaM HaOJIrO[EeHUH 33 OTHEIbHO KOPMAIIMMHUCS Ka-
JaHaMU U3 273 3aperucTpHpoBaHHbIX KOPMOBBIX I10-
rpyxeHuit 250 Gputa pesynsTaTEBHBIMA (B 23 ciyva-
sIX OuINa He 6buta gobbita). M3 Hux B 181 cnydae
KaJaHbl JoObIBany exe. Hanbonee 4acro Koymye-
CTBO AOOBITBIX exel 3a 1 HBIpOK cocrasnsano 6—10
wTyK (puc. 5), MakcuMmanbHas RoOb4a — 38 exeil.
KpoMe kopMiteHn# ekaMil 3aperdCTPUPOBAHDI KOPM-
JieHds phI6o necyaHkoil (Ammodytes sp.) (2 cnyyast —
35 KOpPMOBBIX HBIPKOB) 34 BHEIJHEH IPaHKIEH BOTIO-
pocieBsIx mojei. IIpu KopMIeHHH NecYaHKou 06-
1mas ee moOwIva cocrasuna 240 wmr. B cpegHeM 3a
OJMH HHIPOK NOOBIBANOCH 67 phib, MaKCUMasbHas
Ho6b14a 12 mT. BpIaM OTMEYeHbl TAKXKE OTAENbHbIE
CIlydaW KOPMJICHHH OCBMHHOIOM, TEPIIyIrOM W Kpa-
6oM-cTpuryHoM. MHOrma Kamagbl JOCTaBaJIM 3BE3[
(5 wr.), kpacusle Bogopocnu (1 pa3). B mocnensHeM
cnygae 06 LEKTOM IMHTAHHUA, CKOPee BCETO, CILYKHUIH
HeGONBIIKE [BYCTBOpYarhle MOJIOCKH Vilasina
pseudovernicosa, 4acTO B OGUIINK TOCEISIONIUECS Ha
KPACHBIX BOIODPOCISX M BCTPEYAIOIIUECS B IKCKPE-
MeHTax KanaHa. B geTblpex ciydasix KajxaHbl [[OCTa-
Banu kamuu. Kpome Toro, 22 go6BITEIX O0HEeKTa He
ObUIH HACHTU(UIMPOBAHBI, IPUIEM B TPEX CHYyYasx
3TO OBLIM TOYHO HE EXXH.

ImameTp MOOBITHIX exell 110 BU3yalbHOU OLEHKE
BapeHpOBaN oT 2 fo. 8 oM (puc. 6), HauGoee IacTo
KanaHbl qoObIBaNY exel 4-5 cM B fuamerpe. Tecru-
pOBaHHE HCCIENOBATENA MOKA3ano, UTO pasMepbl
exel npu HAGIIOACHUM HECKONBKO 3aHINKAIOTCS.
Haubonniasi ommoKa OTMEYeHa I MEJNKHX pas-
L EPHDBIX KIACCOB, Vjiiako MPH NOBLIICHUH Pa3Mep-
HOrO KJiacca OLIKMOKa He npeBbImaeT 15% oT peanb-
HOTO pasMepa exel, Tak 4TO ONHCAHHOE Pa3MEpHOe
pacipefieyieHre NOEHAEMBIX €Xell MOXHO CYHTATh

. OJIH3KHUM K HCTHHHOMY.

Auanus 3aBHCHMOCTH KOJHYECTBA HOOBITBIX
exell OT BPEMEHH HAXOXJEHUS KaJIAHOB MO BOROH
BO BpeMsl KOPMOBOTO IIOTPYKEHUS TI0KA3aJI, 4TO yC-
[ex HaxoXAeHus NOObIYH MPAKTHICCKU HE 3aBUCHT
OT BpeMeHd morpyxenust (Ko3dUIHCHT KOppens-
un 0.23). Bonee TecHas iocroBepHasi CBs3b (K03 -
duruent xoppemsuun 0.56, P = 0.05) ormeucHa
MeXY KOJHMYIECTBOM NOOBIThIX €XXEU 1 BDEMEHEM HX
noegaHusl.

Konponorudeckuil aHanus. AHaiu3 3KCKPEMEH-
TOB KanaHa (Tabn. 3) BeustBiI 39 06 BEKTOB IUTAHKS,
cpel KOTOPBIX, KPOME eXeH, 4acTo BCTPEHaNUCh
HEKOTOPbIC PAKoOOpa3Hble, XUTOHLI H XBYCTBOpYa-
Thle MOJUIFOCKH. HacTOTHOE pacnpeesieHue pasMme-
pos S. polyacanthus w3 coOpaHHBIX 3KCKPEMEHTOB
(puc. 6) nokasajo, UTo naubonee MPenrnoINTaeMbi-
ME OBUIM €3KH C AUAMETPOM MAHIEPsT 2-3 CM.

OBCYXIEHHE

Hanuyne nukoB B KOpMOBOl‘;I AKTUBHOCTH KaJia-
HOB Y KOMaH}IOPCKHX O-BOB H B npyrnx_ pCFﬂOHaX
Ne 9
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Cpenﬂﬂx YUCIEHHOCTD B TEYCHUE
Ka>XZoro 4acoBoro HHTEppajga da

Puc. 3. [lnHaMuKa cpefiHeit YMCIEHHOCTH KanaHoB (C yKa-
JaHHeM OUMOKU CPeiHel) B TEUEHUE CBETIIOTO BPEMENHH
CYTOK IO lalHLIM BCexX el HaOIONCHHMA.
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Puc. 4. [luHaMHKa aKTHBHOCTH KOPMIeHHSl KanaHoB (C
yKa3aHHEM OLIMGKU cpefHell) B TeyesHe CBETIIOrO Bpe-
MEHH CYTOK [0 laHHBIM BceX HeH Habmoennit.

66110 oTMedeHO HeopsokpatHOo (BapabGam—Hukn-
dopos, 1933; CepocresiHos, 1989; Estes et al., 1982,
1986). [ToBbimieHHE KOPMOBOH aKTHBHOCTH BO BTO-
POii HOJIOBHHE {HS HAGIIOAANOCH TaKXe HaMu B Oyx-
Te TononeBckoii Ha o-se MenuoMm B 1987 u 1988 rr.
TIukn aKTUBHOCTH HAONIOOAIOTCS HE BCErpga H, IO
MmueHmAro Dereca ¢ coapropamu (Estes et al., 1982) Mo-
ryT 6bITH OGYCIOBIIEHB] PA3HBIME NPUYHHaMHA. TaxK,
Ha 0-Be AMYKTKA B CBSA3U C HCTOUEHAEM OCHOBHOI'O
KOPMOBOTO pecypca (MOPCKOTO €Xa) B MUTAaHHK Ka-
JAHOB 3HAYMTENILHYIO JIONIO CTaNd COCTABIATh Phl-
61, BHOJIOTHSI KOTOPBIX CBsI3aHa ¢ OypbIMHM BOTOPOC-
nAMHM. DHEpreTHYeckue ¥ BPEMEHHbIE 3aTpaThl Ha
MOMMKY PBIOLI JONKHB] ObIThH TOPA3[O BBILIE, I103TO-
My KaJlaHbl KOMIEHCHPOBAIH MX U3MEHEHMSMH CY-
TOYHBIX PATMOB, KOPMSICh TOJILKO B TO BPEMS CYTOK,
xorjga perba sBisieTess 6onee gocrynHod. OpHaKO B
Kanugopuuu (Estes et al., 1986) Takxe Habmroga-
JIHCh AKX KOPMOBOH aKTHBHOCTH, XOTsI OCHOBHBIMH
06 beKTaMH MIATAHUS KalaHOB ObLUIH MOHHbIE Gecno-
3BOHOYHBIC, 3a1Tachl KOTOPLIX HE HCTOIIEHRIL. B maH-
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Ta6nuua 2. XapakTep HCIONL30BaAlMA KajlaHaMH KOH-
TPOJNBHOM aKBATOPHH IS KOpMOJOO bIBAHUS

l_IF Jons KOpPMIIEHHUH, %
[Tosc akBaTOpHH :
15-30 nrous 25-29 aprycra

1-5 0 0

6 1.36 0
7 1.36 0.41
8 1.36 0.82
9 0 0.41
10 1.36 2.87
11 0.91 4.51
12 3.18 7.79
13 3.64 11.48
14 14.09 22.54
8] 16.36 13.93
16 23.18 18.44
17 22.27 11.89
18 10.91 4.92

HOM ciIy4ae aBTOPBI HPCHHOHO)KI/UII/I, 4YTO HA aKTHUB-
HOCTH KaJIaHOB MOTI'IO OKAa3LIBATH BIUSIHUE CYTOIHOC
N3MeHeHHe NHTCHCUBHOCTH BETPOBBIX BOJIH.

B nHateM ciy4ae Hi OfiHa M3 3THX FHIOTES HE NOJ-
xoput. Tak, x0T Mbl HaGJOJAINH KOPMIICHHA P10
(1 OHA cOCTABJIANA 3HAUNTEILHYIO HacTh B JiMeTe),
310 GpUIa Nécuanka, Haubojiee [OCTYIHAaA B yTPEH-
HHE ¥ JIHEBHbLIE YaChl, KOIa “cujuT’’ Ha JiHe (I'upgpo-
METeOpOIOTHS. . ., 1993), u Hanu4ue BEYEPHEro MHKA
AKTHBHOCTH HE MOXKET HBITHL CBSI3AHO C €€ CyTO‘IHLI—
MM pUTMaMit. FIHTEHCHBHOCTH BETPOBBIX BOJH TaK-
ke He MOTJId MOBIHAThL Ha XapakTep KOPMOBOH aK-
THBHOCTH, MMOCKOJIBKY HaGJI}O)ICHI/ISI HpOBOIIHJIHCb B
OCHOBHOM B Ge3BeTpPEHHYIO Orofy (Tabir. 1).

Yacrora%
25) =
201
15} 1
10}
5-
T II!IIiIIIIIIIr_lll
2 6 10 14 18 22 26 30 34 38 42

Yucno 106bITHIX exelt

Puc. 5. Hacrora oObL1U# onpeieaetiioro auena exen 1a
OpUIl HLIPOK.

300JIOTUUYECKUH XKYPIHAN

3UMEHKO w np.

MBI IPEANOAAracm, UTo OTMEHMCHIILIE HAMH TTHKK
ARTUBHOCTH MOTYT OBITH oBycHoBACHbl NPHINBHO-
OTIUBHLIMY IMKJIAMK, TOCKOJIBKY B EPHO nabnio-
JEHHI CHH COBNAANH € YTPEHHHM H BEUYECPHHM 1no-
BBLITICHUAMH YPOBHA BOJLL C onHoit m'oponm‘. MOBLI-
{LEeHUE YPOBHA BOJIbI IPUBOJHT K Pa3peRUBaAHHIO NO-
jeil anspus Ha  NOBEPXHOCTH, HTO obneruaer
KamaHaM NepeMellieHue o akBaTopuH, a ¢ JIpyrou —
juIst oTbixa Gonee yno6uLl MIOTHLIE O, Habmo-
JaloIIHecs BO BPEMA MAJOH BOJIBI.

Kpome T0ro, MOBBILICHHE YPOBHA BOADI paciu-
pAET KOPMOBYIO 30HY M NO3BONACT MCIONBL30BATh
MEJIKOBOJILE BIUIOTH 0 JIHTOpaiH. XOTHA ua KO-
TPONLHOM YHaCTKE Mbl HE HABIIONANH KOPMITCHHUIA
p6nu3u OT Gepera, B IPYTHX MECTAX KOPMIICHHA Pi-
oM ¢ 6eperoM oTMetanich JIOBONLHO HacTo.

VMEHBIIEHAEC UCICHHOCTH KaJlaos Ha KOH-
TPOJILHOM YHAaCTKe NPH BO3PACTAHHH KOpPMOBOH aK-
THBHOCTH MOKET ObITh CBA3aHO C TEM, WTO 4HacTh
KOPMSALLUXCA KUBOTHLIX HE MOMAANA B NOJE 3IPEHMS
Habofarens, NOCKONbKY HaXoauiach 1oj BOJLOI.
He HCKITIOUEHO TAKKeE, 9TO 4acTh KAJaHOB NEPEX0-
[MJTa KOPMUTECS Ha COCEIHUE yHaCTKU.

[Tonyuentbie HaMit JAHDIE N0 YCNEHHOCTH KOp-
MOBBIX TOTPYEHHIl Kaana aHaiOru HbI INTEPATYP-
HBLIM CBEEHMAM JUIS IPYTHX PETHONOB (Kvitek et al.,
1993; Doroff, DeGange, 1994) u COOTBETCIBYIOT
[IPEJIIONOKCHHIO MOCAEHNIX ABTOPOB, 'ITO yeren-
HOCTH KOPMOBBIX IOTPYXeH#H He CRA3ana € obwIM-
eM OeHToca.

Habnoenus nokasan#, Hro nuueiHas MiIoT-
HOCTh KAJIAHOB HA HCCHENYyEMOM YUACTKE, HAXORUTCS
Ha Bbicokom yposue. [1o MHOTOJETHHM JHAHHBIM
[IOTHOCTH KaNaHoB B pafioHe, K KOTOPOMY OTHOCHT=
cst KOHTPOJNbHbIH YHACTOK, IPETEPIIEBACT HAHMEHb-
LIE MEXIOJOBBLIE H3MEHCITH B OCTaeTCA cTabuih-
Hoit (rojoBoil oTHeT M.H. Ulepuenko, H.I1. Sumen-
ko 3a 1994 r., KamuarHWPO). JlureparypHbIC
JIAHHBIC W COOBIMIEHIS APYTHX pccnepoBaTenei Tak-
e CBUJIETCILCTBYIOT O TOM, UTO KaJiaHbl TPE/ITOTH-
rator aroT paiton (BapaGam-Hukugopos U Ap.,
1968; ropoebie OTUETL I.B. XpoMOBCKUX 34 1978 n
1979 rr., KamuarHUPO),

[Ipy JUIATEALHOM H MUTCHCHBHOM HCHONBL30BA-
HHN AKBATOPHI KOHTPOJILHOTO YUacTKa JUIs AHTaHNs
MOXKHO G0 Gbl OKHIATL SUAUHTENLHONO HCTOLIE-
HIS MILEBLIX PECYPCOB, B TOM HHC/IE exceit. Opnako
ente A.M. lllnTuxon (rojoBoi oT4eT 3a 1973 r., Tu-
XOOKEAHCKHIl HAYHHO-HCCICHOBATENLCKHUE UHCTHTYT
priGHOTO xozaficrea 1t okeanorpaum, Bnapupoc-
TOK) yKa3LIBAJ 1a 3HAMHTENLHOC obnnue exell B
paitoHe KOHTPONLHOro yHiacrka, a apoBefenbie Ha-
MM BU3YaNLHLIE fabmoneitust (cMm. Bbiie) u ruppoOn-
onoruaeckie uceneposauus (Mpaniowuna H Jp.,
1998) mokasani, UTO K 1 HACTOAIUMA MOMEHT MOP-
CKME €K1 OCTAIOTCH 31CCh PEAnoyYUTacMbIM obbek-
TOM IUTAHKA TIPH COXPANCHIK AOCTATOMHO BONBIIO-
ro o6unus B 6eHTOCE.

1998
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Ta6muma 3. CnuCOK B 06mIne GECo3BOHOYHBIX-2KEPTB KaJlaHa M IPYrHX OGHEKTOB W3 3KCKPEMEHTOB, COGPAaHHbIX B

6yxte ['nunka (28 3KCKpeMEHTOB)

O6BexT n % X S
Dermaturus mandtii (Decapoda) 25 89.29 5.16 1.54
Idothea spp. (Isopoda) 24 85.71 17.00 3.97
Strongylocentrotus polyacanthus (Echinoidea) 23 82.14 10.65 1.77
Tonicella beringiensis (Loricata) 19 67.86 1.63 0.31
Pisces 18 64.29 1.06 0.06
Abietinaria variabilis (Hydrozoa) 16 57.14 =
S. pallidus (Echinoidea) 15 53.57 3.00 0.41
Vilasina pseudovernicosa (Bivalvia) 15 53.57 .3.93 1.68
Oregonia gracilis (Decapoda) 15 53.57 2.60 0.90
Telmessus cheiragonus (Decapoda) 12 42.86 1.08 0.08
Collisella cassis (Gastropoda) 12 42.86 3.50 1.56
Buccinidae (Gastropoda) 11 39.29 0.82 0.23
Hiatella arctica (Bivalvia) 10 35.71 36.60 17.68
Modiolus kurilensis (Bivalvia) 10 35.71 210 0.50
Pagurus sp. (Decapoda) 8 28.57 1.25 0.16
Nereis sp. (Polychaeta) 8 28.57 3.75 0.53
Elassiochirus gilli (Decapoda) 8 28.57 2.00 0.57
Bivalvia g. sp. 7 "25.00 1.29 0.18
Amphipoda 7 25.00 1.14 0.14
Mex 7 25.00 = -
Protothaca staminea (Bivalvia) 5 17.86 1.00 0.00
Sabellidae (Polychaeta) 5 17.86 2.20 0.74
Margarites spp. (Gastropoda) 5 17.86 1.20 0.20
Hapalogaster grebnitzkii (Decapoda) 5 17.86 1.00 0.00
Littorina sp. (Gastropoda) 5 17.86 2.60 0.98
Gastropoda variae 3 10.71 1.00 0.00
Pagurus undosus (Decapoda) 2 7.14 1.50 0.50
Buccinum bayani (Gastropoda) 2 7.14 1.00 0.00
Pugettia gracilis (Decapoda) 2 7.14 1.00 0.00
Macoma sp. (Bivalvia) 2 7.14 1.00 0.00
Bossiella cretacea (Algae) 2 714 - -
Buccinum sp. (Gastropoda) 1 3.57 1.00 1.00
Megangulus luteus (Bivalvia) 1 3.57 1.00 1.00
Mya sp. (Bivalvia) 1 3.57 1.00 1.00
Epheria vincta (Gastropoda) 1 3.57 2.00 2.00
Lithodidae gen. sp. (Decapoda) 1 3.57 1.00 1.00
Nucella lima (Gastropoda) 1 3.57 1.00 1.00
Musculus sp. (Bivalvia) 1 3.57 1.00 1.00
Protoleodora sp. (Polychaeta) 1 3.57 1.00 1.00

TpuMeyaHUe. n — HACTOTA BCTPEUACMOCTH BHAA B 9KCKPeMeHTax; % — TO XKe, B NPOLeHTax; X — cpepHee OGHAME BUAA B 9KCKPEMEHTAX
¢ ero mpucyTcTBueM (B aK3eMIIApax); S, — ouwHOKa CPEHEI A oKa3aTeNs N+.
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Puc. 6. PasMmepHoe paclpefencHue exei, Ro6bIBaeMblx
KaslaHaMH, 0 BH3yanbHbIM HAONIOQCHNAM 1 pE3yILTa-
TaM KONpPOJIOMHYECKOro aHau3a.

BecbMa HHTEPECHO, YTO Pa3MepHOE pacnpenesie-
HHe MOGbLIBAEMBIX KAJAHAMH €XEH BO BHYTPEHHEH
30HEe 3HAYUTENLHO OTJIMYAETCS OT TAKOBOrO, MOJIy-
JCHHOTO B Pe3yJIbTaTe KOIPOIOTHYECKOro aHanm3a
(puc. 6). M1 XoTs KONHYECTBO HCCICHOBAHHBIX IKC-
KPEMEHTOB HEBEJIMKO M MOTJIO OLITE OCTABJIEHO 1-2

’KHBOTHBLIMH, IMOJIYYCHHEIE JAaHHBIC NO3BOJIAOT, HA

HAII B3IJISIM, CAeaTh HEKOTOPLIE NpenBapUTE/ILHbIE
3aKJIIFOYCHHUA.

Kaxk noxazajo TeCTHpOBaHHE HaONIomarens, OT-
MEYEeHHOE Pasnuyde B Pa3MCPHOM paclpefelenHn
e MOKET ObITh CBA3aHO C OMHMOKON HAONIONEHHUS.
Ckopee BCEro, OHO CBA3AHO € TEM, "TO HCCIENOBaH-
HbIE. OKCKPEMEHTEI GBIIH OCTaBIICHbI BECHOH H/HIH BO
BpeMs! LITOPMA, KOTJa KalaHbl KOPMUITHCH GIH3KO y
fepera 1 HE MOIJIH IPOH3BOJHTL ceNneKTUBHLII 0T6op
nobuiun. KocpeHno 310 mojrsepxaaeTcs GONbUINM
OoBHIHEeM H3000J] ¥ PAaKOB-OTILENEHUKOB B 3KCKpe-
MEHTaX — 3TH OeCNO3BOHOYHbLIC MAJIOYHUCIICHHLI B
GeHTOCE HA HccIenoBadHbIX rinybuHax (MBaHrowmmnHa
u fip., 1998), HO B GOJNBIIKX KONHYECTBAX 3ACCIIOT
CKAJMCTYIO JTUTOPANb U CaMble BEPXHHE FOPU3OHTEI
cybiuropanu. Kpome TOro, BOCCTaHOBJICHHOE 110 3y~
GamM pasMEpHOE PACIPefe/ieHue CheCHHBIX eXed
COBMAKACT € PA3MEpPHOM CTPYKTYpOH MOCeneHHH
exeil Bo puytpennedl 3one (MpamowmHa u fp..
1998), uTO TakXe rOBOPHUT O HE CENEKTHBHOCTH OT-
Gopa goOLIYH B JAHHOM CITytae.

OcoB0oro BHUMAHHUS 3aC/Y>KHBACT XapaKTep pac-
npefesennst KalaHoB Ha KOHTPOJILHOW aKBaTOPUE.
Kak oTMe4anoch BbIUIE, IO NPEABAPUTEIbHbIM Ha-
GntogeHusiM 1993 r. OCHOBHAS 4aCThb KOPMIEHHIl
MPUXOOMAACE HA BHYTPEHHIOIO 30HY M 1THKAKUX
dhRAyKTyausit B TEUCHHE CE30HA Me HAOMIOAANOCD. B
TeKylleM >Ke TOAY B NEPBbIA MepUoj HaGItone i
KaJNaHbl KOPMHJIUCHL B OCHOBHOM BO BHEILIHEl 30HC
(Tabn. 2), a B TeUeHHE BTOPOTO NEpPHONa pacnpene-
JIeHME 110 AKBATOPHH CTAN0 MPUOAMXKATHCA K HabJI10-
nasmieMyca B 1993 r. Hamu paccMatpuBanuch
pa3sHble CHMOTE3Bl TAKOTO Mepepacipeiesienus Ka-

300JO0TUUYECKHUA XYPHAI
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NAHOB, 0COGEHHO B CBA3M C pe3ysbTaTaMu rMAPO6U-
onoraueckoit cremkn (MBaniomnaa u ap., 1998).
OJ1HaKo, CKOpPee BCETO, 3TO MOTJI0 IPOM3OUTH B pe-
3yNbLTATE AHTPOMOTEHHOTO BOBJEHCTBUS — MHOTOYa-
COBOTO Tpaneuus GpakOHBEEPCKOro CyAHA B NEPBbIi
neupb HabmtoneHnmit (21 utons). B Tevuenue papa ner
Mbl HaGJIomany 3a peaxkidedl KanaHOB HA IUYMDI
(cynna, 60Ta, cCaMONeTa U ip.) ¥ BO BCEX CIIyJasiX OHa
NpOsABISNACH B BHJE PA3TTHYHLIX nepeMereHni Ku-
BoTHLIX. Kpome Toro, 20 mronst, HaKauyHe IUIAHOBBIX
HabGropeHul, Obia CAeiaHa XIPEeIBAPUTENBHAS IKC-
NepTHask OLCHKA PACHPEfle/IeHHsl KanaHoB Ha KOH-
TPONLHOM aKkBaTOpHH Ge3 NPOBEAEHNA TOTHOTO KO-
saudecTBenHoro yuyera. Ouna noxkasana, 4To pacipe-
IeJeHHe KalaHOB B 3TOT JIEHb COOTBETCTBOBAJO
na6mronaemomy B 1993 r. C apyro#t CTOpOHBL, BO3HU-
KaeT BONPOC, HE OKa3ajiy JIH BJIMSIHHE HA repepac-
npefieieHre KanaHoB BO BTOPO# TepHOJl HaOIONe-
nuit BoponasHbie paGorel. Ilo HaueMy MHEHHIO —
HET, ¥ TPOMCXONMIO MMEHHO BO3BpAIEHHE K HOP-
ManbHOMy pacumpepenenuto. HaGniopenne 3a nose-
eHneM KalaHoB B XOfie BOJjosasubix paboT nokasa-
10, YTO HENPOOJIKATEIBHBIA 3ByK JOROYHOIO MO-
TOpa BbI3bIBAN y HHX JIHIIL KPaTKOBPEMEHHOC
6ecOKONCTBO, B HEPEAKO KANaHbl HAIMHAIA HOOBI-
BaTh MHILY TaM, Tle TONBLKO YTO QTpaboTrany BOAO-
7A3bI, XOTA BO BpeMsl caMMX paboT JepXKanuch Ha
paccTosiHud. Kpome TOro, MOXHO NPEHIIOIOXKHTS,
4TO eCIH BOOJIa3HbIE paGOTHI — CEPhe3HbIA hakTop
GecrnoKoNcTBa, BPsI JIM OLI KajlaHbl CTalm¥ BO3Bpa-
[aThCcs B [NyOb 3aMKHYTO# € TpeX CTOPOH aKBaTO-
pun. CKopee OHHE IIPOJLOTDKANH Obl epXKaThCs Y MO-
PUCTOM ee JaCTH UM IIOKHHYIIH OBl 3Ty aKBATOPHIO.

Hacrosiiee uccnefoBaHie NPOBENEHO O COBME-
cTrol nporpaMMe KaMuaTckoro Hay4Ho-uCcCnefoBa-
TEILCKOrO MHCTHTYTa PHIOHOIO XO3AWCTBA M OKea-
norpaduu (KamuatHUPO) 1 KamM4yaTckoro MHCTH-
Tyra SKONOTHM M npupogomonbsosanus (KUSII
IBO PAH). ITporpaMma npepnoxena COTPyAHUKA-
mu KamuaTHHUPO u npoduHancHpoBata 3TOM opra-
auzanuei. B pazbopke 1 06paboTKe SKCKPEMEHTOB
npuauMany yaactue Takxke K.9. Canamsa (KHU3TI
IBO PAH) u H.A. Tarapenkona (Komanopckui
TOCYAapCTBEHHBIH 3aIIOBEHEK).
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FORAGING OF SEA OTTER IN LIMITED WATER AREA
(GLINKA BAY, MEDNYI ISLAND, THE COMMANDER ISLANDS):
VISUAL OBSERVATIONS AND ANALYSIS OF SCATS

_ o!, N. P. Sanamyan?, E. A. Ivanyushina?, A. V. Pzhavskii?
! gamchatka Institute of Fisheries and Oceanography, Petropavlovsk-Kamchatskii 683000, Russia

2 Kamchatka Institute of Ecology and Nature Managemen, Russian Academy of Sciences,
Petropavlovsk-Kamchatskii 683 000, Russia

Visual observations for sea otters were carried outin the limited water area (about 0.16 km?) permanently pop-
ulated by them. Methods of instancous and scan sampling and focal-animal sampling were used. Zones of in-
ter-ive and oceasional foraginge uued by sea otterc were distinguished. During observations sea otters preferred
to feed at the outer border of the studied arca. Early morning and evening peaks of foraging activity were registered.
The main preys of sea otters were the sea urchins Strongylocentrotus polyacanthus and S. pallidus of 4=5 cm diam-
eter in size. The number of these preys for a diving was 4-12 and was not related to the time of divings. Analysis
of scats has found 39 prey species and other objects. Besides sea urchins (mainly of 25 mm diameter), some
crustaceans, chitons and bivalves dominated in the scats. Differences in sizes between the observed sea urchins
and those in scats appear to be due to spring and/or storm origin of the scats when sea otters could not select
the food.



