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Sea otter carcasses were collected in Commmander Islands from January 1984 to July
1991 (1871 carcasses on Bering Island and 179 on Medny Island). The number, spatial
distribution, age and sex composition, their seasonal and annual fluctuations were
analyzed. The maximum mortality occurred in the winter-spring period. The abundance
and composition of carcasses in each area of the coast depended on the local
concentration of living animals, sea currents and wind directions. Within a year, the
number of finds correlated positively with the frequency and intensity of storms.
Meanwhile from year to year, the effect of changing weather conditions on mortality
appeared weak. Information from sea otter carcasses collected over many years allows
one to describe annual demographic situations and determine stages and trends of
population development. The history of restoring the sea otter population in the
Commander Islands is briefly reviewed. Developmental phases of the Bering Island
subpopulation are characterized by increasing abundance predominantly at the expense of
immigrants (mostly males) from Medny Island and by subsequent predominance of
reproduction over immigration. Stabilization of the sex and age structure of both parts of
the population is likely to occur in the near future. An increase in mortality, particularly
among males, accompanied the changes in the developmental phases.

Sea otters (Enhydra lutris L.) are a keystone species in North Pacific coastal ecosystems.
The trophic effect of its growing abundance causes considerable structural changes to
benthic communities. Developing a strategy to preserve the balance and specific
biodiversity of ecosystems that contain sea otters requires understanding of self-
regulating population mechanisms of this predator. Monitoring of communities and their
elements is feasible only in conjunction with population monitoring of key regulator
species.

It’s been demonstrated for a number of marine mammal species (Woodhous, 1991) that
animal carcasses may be used as an indicator of seasonal population changes, habitat
conditions, and birth and mortality rates. It has also been proven (Bodkin, Jameson,

1991) that the abundance and allocation of marine bird and mammal carcasses on the
shore depend on the abundance of live animals and their distribution relative to the study
area and to zones where modifying factors (primarily winds and currents) are active. The
quoted authors believed that with systematic coastal surveys, information collected from
discovered animal carcasses will be adequate to calculate a relative mortality index which
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could be used to identify long term trends in population dynamics, and sex and age
structure of populations. Kenyon (1969) and Ryazanov (1990) had a similar point of
view.

Using data from sea otter remains collected over several years in Commander Islands, we
have attempted to describe changes in mortality that occurred in the area and then use
that information to analyze population dynamics.

MATERIALS AND METHODS

Sea otter carcasses were collected on Bering Island throughout the year, and on Medny
Island in the spring and summer months. In each case the location, date and condition of
the remains were recorded; an upper canine tooth was extracted to determine the age of
the animal (Ryazanov, Klevezal, 1991). If the remains were badly damaged, the sex of
the animal was determined by the width of the upper canines (Maminov, 1978) or by the
shape of the hip bones (Morejohn et al., 1975). Data from 1,930 carcasses were collected
on Bering Island between January 1984 and July 1991. For each annual cycle beginning
with 1986, age and sex composition of the total annual carcass yield was determined.
August 1 was chosen as the starting point of the annual mortality cycle, because mortality
was at its lowest in the summer, and most of the carcasses remaining on the shore after
the winter would have been picked up by then. Of the carcasses collected on Medny
Island, only 179 had their sex and age identified. The data was also used to estimate
spatial distribution.

Figure 1. Wind index dynamics (a): 1 — total (left vertical axis), 2 — winds with speeds
over 10 m/sec. (right vertical axis). The Nikolskoye aerological station data. Wind rose
(6) — distribution of the sum-total wind index by compass points for the last three annual
mortality cycles (June-September months are excluded from the calculations).

The number of carcasses found each month beginning with March 1988 was correlated
against weather conditions provided by the Nikolskoye meteorological station. The
station measured wind speed and direction four times a day (i. e. every 6 hours). Wind
speed was ranked by intervals 0-4, 5-9, 10-14, 15-19, 20 and more meters per second.
Then the Wind Index was calculated (both total and for winds over 10 meters per second)
according to the following formula:

Iw = sum (vn)/d
Where v is the median class speed, n stands for the number of observations of wind of
this class in a month, d is the number of days in the month.

To evaluate the effect of wind on the spatial distribution of carcasses, the total wind index
constituent for each of the eight main compass points was calculated.

RESULTS

Distribution and age and sex composition of dead sea otters on Bering Island




The largest number of sea otter carcasses was found in the winter and spring of each year,
particularly in February-April. The abundance of finds showed positive correlation with
the frequency and intensity of storms (Figure 1, 2). During particularly cold and snowy
periods, there was a delay in discovering the carcasses, since some of the dead animals
would be buried in the hummocks or under the snow and would be found later following
a thaw. Such delays were particularly pronounced in 1985 and 1989.

The curve representing changes in the abundance of sea otter carcasses collected over the
entire study period shows two major peaks - in 1984/1985 and 1990/1991. During the
1984/1985 season, 236 carcasses were found. The following season (1985/1986), the
number went down to 114. It remained below 200 for the three following seasons - at
190, 133 and 134 respectively. In 1989/1990, the number of finds grew to 319 and then,
in the 1990/1991 — to 804 (Figure 2).

Figure 2. Carcass discovery dynamics on Bering Island
Vertical axis: Number of finds in 1 month/
Horizontal axis: Month and year

Figure 3 shows the age and sex composition of the dead animals collected in each of the
last five seasons. Inter-annual differences in age and sex distribution are statistically
significant in most cases (see table). The predominance of males over females among
adult animals is evident in all five age pyramids, but their proportion varied from year to
year. From 1986/1987 to 1988/1989 the share of females grew, as did the proportion of
older age groups of both sexes. In 1989/1990 the proportion of older age groups dropped
while the share of females stopped increasing. In the 1990/1991 season when the total
number of carcasses was at its highest the share of males in mature sea otter group
sharply increased again largely due to the increase in the number of animals at the peak
of their reproductive lives. We do not have full data of the sex and age composition of the
animals that died during the other high mortality season of 1984/1985, but we know that
adult male predominance was not as pronounced at that time (Vertyankin et al., 1986).
Data obtained from 60 carcasses whose age at death was determined (unpublished data
by T.V. Ryazanova) showed the peak age that season to be 6 to 8 years.

Figure 3. Age and sex composition of sea otters that died during annual cycles of: a —
1986/1987, 6 — 1987/1988, 6 -1988/1989, 2 — 1989/1990, 0 — 1990/1991. The length of
the rectangle reflects its share of the total sample size.

The relative abundance of the younger age group differed from year to year, apparently in
connection with birth rates, while the proportion of males and females in it did not
change significantly, remaining at about 50%. The share of 2-4 year old animals (puberty
age in sea otters) (Maminov, 1979; Antrim, Cornell, 1980; Masayuki et al., 1988) was so
small among the dead animals found in 1986/1987 and 1987/1988 that the age pyramids
for those years show it as a very narrow band. In the following seasons, the share of this
age group grew at the expense of males exclusively. In 1989/1990 the narrow band
moved to the next older age group, and in the last season of high mortality, it disappeared




altogether. During the entire period of study most carcasses were found on the northern
and eastern coasts of the island, as well as in the northern section of the western coast.
Carcass numbers were consistently low over the years in Areas 9 and 10 (Figure 4). The
abundance and composition of remains in different areas of the coast changed from year
to year (Figure 5). During the high mortality season of 1984/1985 most carcasses were
found on the eastern coast and near the northwestern haulout site (Area 1). There were
particularly many dead animals on male haulout sites of Cape Tolsty (Area 8).

Comparison of dead otter sex and age distributions on Bering Island in different years.

Time period under comparison A Significance level
1986/87 — 1989/88 2.39 p<0.001
1987/88 — 1988/89 1.44 p<0.01
1988/89 — 1989/90 0.82 p>0.05
1989/90 — 1990/91 2.72 p<0.001
1986/87 — 1990/91 3.26 p<0.001

In the two following years, the finds were distributed throughout the coastal areas more
evenly, but the majority of carcasses still occurred on the eastern coast. Beginning with
the 1987/1988 season, the number of remains showing up in the northern part of the
island started growing. Though up to 1988/1989, a considerable abundance of finds near
the haulout site on Cape Tolstoy persisted, the share of northern haulout (area 3)
discoveries rapidly increased. When in the last two years the overall quantity of collected
remains began growing, a greater part of them came from the northwestern haulout site.
Just like in the 1984/1985 season, most carcasses were those of adult males.

To establish connections between territorial distribution of remains and specifics of
winds and currents for all three coasts with different geographic exposure, total wind
index was correlated against the number of carcass found each month. It turned out that
the abundance of finds was positively correlated with the winds, which in conjunction
with currents, created a resultant force directed towards the coast and negatively
correlated with those that caused the remains to be washed off the beach and carried
away by high tide (Figure 4).

Figure 4. Diagram of the main currents near Bering Island (after Leonov, 1960) and
correlation of winds with the abundance of carcasses found on the western, northern and
eastern coasts of the island. Vector length in circular diagrams represents the value of the
correlation coefficient of the total index of winds of this direction with abundance of
finds. A dotted line represents negative values. The radius of the circumference
corresponds to 7 = |0.5]. The numbers define different areas of the coast.

These connections can be seen clearly for the northern and, particularly, for the eastern
coasts. On the western coast the picture is somewhat controversial: an “onshore” westerly
wind shows a weak negative correlation with the number of carcasses found, while the
side northerly and southerly winds a week positive correlation. The reason for such
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differences lies in the fact that Bering Island’s western coast is in the lee of the main
currents (Figure 4). Weaker reversely directed currents are known to form in such places
due to the turbulence effect. Bering Sea pilot charts (1969), indeed, indicate the presence
of such northward directed currents near the western coast of Bering Island. When
“onshore” storm winds blow, wave action forces sea otters to seek shelter in more
protected areas of the coast or swim away from the shore into the sea. In the latter case
carcasses of dead animals would be carried by the main current into the ocean. With a
side wind blowing, animals would find shelter near the shore where they would haul out,
protected from the wind by the capes. Consequently, they would die either on shore or
near the shore where their carcasses would be picked up by the secondary current.

Therefore the abundance of sea otter remains on Bering Island’s coasts and stability of
their distribution are indeed linked to the effect of winds and currents. But comparison of
predominant wind directions (wind rose)(Figure 1) for the three last seasons showed that
interannual differences in wind index distribution by horizon points were not significant,
unlike changes in the abundance and composition of the remains, as well as their
distribution on the coasts. Thus, the wind index distribution in the 1989/1990 season
differed more (but statistically not significantly) from those of adjacent seasons. At the
same time the age and sex composition of the sea otters whose carcasses were found in
the preceding season was statistically not significantly different, while that of those found
in the following season was reliably different (see table). Contrariwise, the distribution of
finds through the areas of the coast differed more in the preceding season, and was
similar in the following one. One can conclude that changes in remains distribution along
the coast were linked to changes in the spatial structure of the population, while
significant changes in the distribution of finds by age and sex groups reflected the
changes in natural mortality. Apparently, interannual changes in the effect of
meteorological and hydrological factors did not affect in any significant way the
composition of material collected in different years, while the actual number of carcasses
did depend on the weather conditions.

Finds on Medny Island

As has been mentioned before, remains were collected on Medny Island only during
spring and summer. Therefore,we limited our research to the study of spatial distribution
of the carcasses and sex and age composition of the dead animals. Since the sex and age
composition of animals who died during each year between 1986 and 1990 showed no
significant differences, and the sample area was rather small (Ryazanov, 1990), we
decided to consolidate the data for the entire period.

Most carcasses were found on the Bering Sea shore and on the southeastern tip of the
Island (Figure 6a, 60, areas 3-7). The same areas yielded the highest number of cubs of
the year. (Figure 686).

Figure 5. Distribution of sea otter carcasses by coastal areas on Bering Island: for each
coastal area the first and second columns represent males and females over one year of
age; the third column is cubs of the year. The vertical access shows the percentage of the




total number of finds for the annual mortality cycle.

Horizontal axis: Areas of the coast.

Compared to Bering Island, the share of the youngest age group among the finds on
Medny Island was typically very high. Animals of puberty age were few just like on
Bering Island. The narrow band (Figure 66) can be seen in the age pyramid for 1990/1991
as well. Females were persistently predominant among the remains of adult animals over
the entire 1986-1990 period. In 1990/1991, the ratio changed drastically (Figure 66). It is
possible, that during that particular annual cycle there was increased mortality in both sex
groups, and the overall number of carcasses found on Medny island was the same as in
the previous years simply because the island was surveyed and searched only once during
that annual period.

Figure 6. Distribution of finds (6) - see the legend for Figure 5, (8) age and sex
composition of dead sea otters by coastal areas of Medny Island (a).

DISCUSSION

Seasonal changes in sea otter mortality recorded in Commander Islands are typical for
most of northern populations of the species. The sole winter-spring peak in mortality was
also observed in the Kuril Islands (Shitikov, 1973), in Kamchatka (Bednikh et al., 1986)
and in the Aleutians (Kenyon, 1969).

In northern populations where most young are born in spring (Barabash-Nokoforov et al.,
1968; Kenyon, 1969), the cubs usually reach the critical for survival age of independence
during the winter-spring season. Although this age is strictly individual (Garshelis,
Garshelis, 1987), one peak in mortality is typical. The positive link between sea otter
mortality during winter-spring season (with storm frequency and intensity described
above) is also evident in the California population (Morejohn et al., 1975) and in the
Aleutian Islands (Kenyon, 1969).

During the study period, over one half of all sea otters concentrated around the northern
part of Bering Island (Vertyankin et al., 1990) while most of the others kept near the
eastern coast, 1. . in areas regularly surveyed for carcasses. Those are also the areas
exposed to the cumulative effect of dominant winds and currents. Consequently, that
gives us firm ground to presume that the age and sex structure of collected remains was
not significantly affected by modifying factors. Changes in the spatial distribution of both
total finds and specific age-and-sex groups were evidently linked to changes in the spatial
structure of the population. Therefore, sea otter remains found on the coast provide a
sufficiently representative source of information reflecting not only long-term population
trends (Bodkin, Jameson, 1991), but annual fluctuations caused by contemporaneous
demographic processes.




The following is a brief history of the Commander Islands population. At the turn of the
twentieth century following decades of indiscriminate harvests, only a very small
population of sea otters remained near Medny Island. Later, due to the species’ protected
status and resulting population growth, the otters spread through all near-shore waters
around Medny Island, and by the end of 1960s, signs of overpopulation appeared in the
area (Marakov, 1975; Khromovskaya, Marakov, 1972). The spreading otter population
re-colonized Bering Island where the first winter haulout was recorded in 1971/1972
(Mymrin et al., 1972). That was the beginning of the contemporary Bering population
group, which according to Burdin (1988) belongs to a single Commander Islands sea
otter population.

Re-colonization of the island started with the areas closest to Medny Island and
proceeded northwards. By 1983, the otters were found throughout the entire island
(Vertyankin et al., 1990). At that time, changes in the coastal ecosystems became
apparent. In particular, the biomass and size of sea urchins (Strongylocentrotus
polyacanthus) decreased under trophic pressure from the predator, while the proliferation
and biomass of brown algae increased (Oshurkov et al., 1989, 1991; Bazhin, 1990). Only
the area near the port and village of Nikolskoye in the northwestern part of the island
remained relatively intact until 1986. At the time, the highest numbers of sea otters
concentrated along the eastern coast (Sevostyanov, Burdin, 1987).

In sea otters, adult males are known to occupy peripheral areas of the population range.
They are also the ones to explore and occupy new areas (Garshelia et al., 1984; Jameson,
1989). Thus, during the initial stage of population growth on Bering Island through
territorial expansion, males predominated in the population. Gradually, with the increase
of the role of reproduction, the subpopulation began functioning as a self-reproducing
system dependent on the condition of the ecosystem (Golubets, 1987) attaining
homeostasis through structural changes regulated by birthrate and mortality (Victoroc,
1975).

Prior to 1985, despite the fact that all the waters around Bering Island had been occupied,
the shaping of the population’s spatial structure was far from over. The relative density of
males reflected in their mortality (Figure 5) was extremely high both in area of initial
colonization closest to Medny Island, and in the farthest point from it. Evidently,
population growth through immigration had played a significant part up to that moment.
Later the relative abundance of males on the western coast gradually decreased, while the
most significant changes occurred at the island’s northern shores. The same tendency can
be observed in all areas — males predominate at first with the numbers of females and
cubs of the year beginning to grow later. The slight discrepancies in areas 11 and 12
(Figure 5) can be explained by the fact that at the time we began our research, occupation
of those segments had just been completed.

Such developmental sequence is typical for colonization of new territories by a growing
sea otter population with stable sex-specific groups forming in areas that are already
occupied (Riedman, Estes, 1990). The northwestern part of Bering Island was the last



area where the shaping of the spatial and social structure of the Bering subpopulation was
completed.

Abundance of resident females has been shown to regulate the density and migratory
activity of males in other species of mammals (Galloway, Boonstra, 1989; Galindo,
Krebs, 1987). Apparently, that is true for sea otters as well, since accumulation of
resident females in any area indicates emergence of population structure which is typical
for peripheral areas of the species’ range. Therefore, high mortality in males during the
1984/1985 season with consistent reduction of their numbers in areas of Bering Island
initial colonization was caused by the emergence of spatial and social structure and
ensuing territorialism that prevented any further immigration. From that moment, self-
reproduction apparently became dominant.

Concurrently with redistribution of the Bering subpopulation during the period when its
social and spatial structure took shape, mortality rates got stabilized with increasing
elimination of animals from older age groups until 1988/1989. The latter circumstance
testifies to the decreasing average age of the population segment participating in
reproduction. Perhaps that in turn led to a drop in specific birth rate similar to what
Monkhov (1974) observed in a sable population. A simultaneous increase in the share of
females among the carcasses was probably linked to population stabilization within the
emerged population structure. At that time “redundant” males still had the opportunity to
migrate to the remaining peripheral areas at the northwestern extremity of the island.

Changes in the structure of the remains in the following years show that the age and sex
composition of the entire Bering subpopulation of sea otters was approaching the state of
equilibrium. According to Kenyon (1969), the male to female ratio in the reproductive
part of a stable population is 1 : 3. Beginning with 1988/1989, the removal of
“redundant” males on Bering Island proceeded not only through direct elimination of
males of reproductive age, but also through “advance” elimination, i. e. increased
mortality of immature males. The disproportion of sexes in the mortality rate of this age
group grew from year to year. The process continued even during the 1990/1991 season
of overall high mortality when elimination of males of reproductive age jumped again.
That was the time when population structure began to emerge at the northwestern tip of
the island, which meant that the range periphery as an area of population expansion with
its absolute male predominance began to disappear. From that time, the waters around the
islands were divided into male and female areas. Here, we believe, lies the principal
difference between isolated island populations and continental populations where
peripheral areas do not disappear due to either unlimited expansion or geographic
distribution of the population to its optimal limits.

The emergence of a rigid population structure is supported by mortality data from Medny
Island. There, the percentage of pubescent and young adult animals among the carcasses
was persistently low for a considerably long period of time (1986-1990), while mortality
in the youngest age group was quite high with a predominance of females among the
dead. Obviously, in conditions of established social and spatial structure, there is acute
competition for space and food especially among females.



The high mortality of 1990/1991 was very likely caused by other factors, unconnected to
population density, as it happened in California in 1982-1983 under the influence of the
El Nino phenomenon (Bodkin, Jameson, 1991). The winter of 1990-1991 was very warm
in Kamchatka and in the Commander Islands with a stable snow cover forming only by
early spring. A contemporaneous increase in the number of sea otter carcasses found at
the southern extremity of Kamchatka (S. I. Korneev, oral report) and in the northern
Kuril Islands (V. N. Gaydukov, oral report) is another testimony to the possible presence
of a common external factor. One way or another, the increased elimination of males
during that year helped stabilize the sex and age structure of the population.

It is noteworthy that both periods of high mortality — 1984/1985 and 1990/1991 —
coincided with pivotal stages in the development of the Bering subpopulation of sea
otters: during the first period the exploration and settlement of new areas by immigrants
from Medny Island was completed, and during the second the social and spatial structure
of a self-reproducing population was formed.

One can, therefore, single out the following main stages in the development of the
Commander Islands sea otter population.

The period from the beginning of the twentieth century to the end of 1960s saw the
restoration of the remaining Medny Island population and its growth to the state of
overcrowding accompanied by cardinal reshaping of Medny Island’s near-shore
communities.

From early 1970s to mid-1980s, sea otters expanded their range re-colonizing and
resettling Bering Island. The growth in abundance on Bering Island occurred mostly at
the expense of immigrants from the Medny Island population whose age and sex
structure was stabilizing, but which was still geared to producing more males. This period
also saw a growth in the role of self-reproduction in the Bering subpopulation, and the
changes in local ecosystems as they were being colonized by sea otters.

Between 1984/1985 and the 1990s, the Bering subpopulation’s spatial and social
structure developed with self-reproduction becoming dominant and gradually stopping
immigration from Medny Island. The subpopulation developed relatively autonomous
mechanisms of self-regulating; age and sex structure became more complex giving more
stability to the system and gearing it towards producing fewer females. Major ecosystem
restructuring occurred in all areas.

Beginning with 1991, the spatial and social structure has largely been formed. A balanced
sex and age composition and abundance has been gradually emerging in both sub-
populations through a series of fluctuations (probably, waning). Ecosystems are gradually
becoming stabilized under a new equilibrium.
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HU3YYEHUE CMEPTHOCTH KAJTAHOB (ENHYDRA LUTRIS)
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C suBapst 1984 no mionb 1991 r. na KOMaHNOPCKHX OCTPOBaX COGMpatM OCTAHKM MABIUMX KAJaHOB
(1930 sk3emMnustpoB Ha o-Be Bepunra u 179 Ha 0-Be MeuoMm). ITpoananu3upoBaHbl YUCIO U TEPPUTOPH-
aJIbHOE pacrpe/e/IEHHE OCTAaHKOB, BO3PACTHON U MOJIOBOM COCTAB, X CE30HHBIC H MEXTOOBbIE PA3THYHS.
MaxkcumyM exXerofHo# CMEPTHOCTH PUXOJIUJICA HA 3UMHE-BECEHHMH Nepuon. OGUIIMe U COCTAB HANIEH-
HBIX Ha KaX/IOM y4acTKe NoGepexXbs TPYNOB 3aBUCE/TH OT JJOKAIBHON KOHUEHTPALWH KUBOTHBIX, 2 TAKXKE
OT HanpaBJICHHs BETPOB U Te4YeHUH. B TeueHne roaa 4nucio HaxogoK GbIIO MOMOXKUTENbHO CBI3aHO C Yac-
TOTOH H HHTEHCHBHOCTBIO IITOPMOB, PH MEXIOAOBLIX CPABHEHHSX BIHSIHHE FOIOBbIX H3IMEHEHHH METEO-
ycnosuit 66110 c1aGbiM. [Tokasano, 4To mH(OpMALHS, NOTydaeMast OT c60pa NaBIIKX KaJaHOB, IPH MHO-
FOJIETHEM €€ HAKONUIEHHH IO3BOJISET XapaKTePH3OBATh €XETONHYIO IEMOTPaHIECKYIO CHTYALHIO, OTIpe-
ACAATH CTaNMIO M TEHACHIMH Pa3sBUTHA NONynsiuud. KpaTko paccMOTpeHa HCTOpPHS BOCCTAHOBJICHHMS
KOMaH[IOPCKO# NNy IAuiH KanaHoB. KauecTsenHble a3bl pa3suTHs CyOnonyisiuMm Ha o-Be Bepunra xa-
PAKTEPU3YIOTCA YHCIEHHBIM POCTOM MPEHMYIIECTBEHHO 3a CYET BCENeHHS 0coGeil (rMaBHbIM 06pa3oM
caM10B) U3 cyGromnysiuuu o-Ba MenHoro, npeoGiafanueM COGCTBEHHOTO BOCTIPOH3BOJICTBA HAJl BCEJIEHH-
eM. B Gmixaiiiliei nepcrieKTHBE BepOSTHA CTaGUIM3aLys BO3PACTHOM H ITOJIOBOM CTPYKTYpPhI 00eHX yacTel
nonynsauun. CveHa ¢as3 pa3sBATHS CONPOBOX/IANACH YBETHYEHHEM CMEPTHOCTH, OCOGEHHO CPEIH CaMIOB.

Kanaun (Enhydra lutris L.) aBusercss KN1I0YeBbIM
BHJIOM B PUOPEXHBIX 3KocucTeMax CeBepHoit [Tauu-
buku. IMog ero TpoduyeckuM BO3IEHCTBHEM B YCIIO-
BHSIX PACTyLIed YHMCICHHOCTH IPOMCXONAT CyLIECT-
BCHHbIE CTPYKTYPHbIE NEPECTPOUKH ROHHBIX CO0G-
wiects. ONpeNenyTh CTPATErHIO, 06ECTIEYHBAIOILYIO
OAAEpXaHUE B PABHOBECHOM COCTOSIHHH 9KOCHCTEM,
BKJIIOYAIOLIUX KajlaHa, [IPY COXPaHEHAH B HUX BUJIO-
BOrO pa3HOOOpa3usi HEBO3MOXHO 06e3 MOHHMaHHUs
MEXaHH3MOB aBTODErYJISLHUH MNOMYIALHUA XUIHUKA.
Cnexenne 3a COCTOSSHHEM COOGILIECTB M OTHENbHbIX
HX KOMITOHEHTOB OCYILECTBUMO JIKIIb IIPH OPraHH3a-
IHH MONMYJISI{MOHHOrO MOHUTOPHHIA KJIOYEBOTO BH-
na-perynaropa.

J[Ing psna MOpPCKHMX MJIEKONMTAIOIIMX MOKA3aHO
(Woodhous,1991), 4To Tpynbl O6COXIIMX KHBOTHBIX
MOTI'YT OBITh HCTIOb30BaHbl KAK HHIHKATOPHI CE30H-
HBbIX NOIYJISIHNOHHBIX U3MEHEHHH, MeCTOOOUTaHUM,
YPOBHEH pOXKAAEMOCTH M cMepTHOCTH. Iloka3aHo
takxe (Bodkin, Jameson,1991), yro o6unue u noka-
NU3auns TPYNOB MOPCKHX IITHI] ¥ MJIEKOMHUTAIOMHAX
Ha 6epery 3aBHCAT OT OOHMJIMS KUBBIX KUBOTHBIX, HX
pacripefie/ieHdsi OTHOCUTEJIBHO OOCIIEAyeMOro y4a-
CTKA U OTHOCHTENBHO 30H [[€HCTBHA MORUPHUIUPYIO-
X ¢aKTOpOB, B IEPBYIO OYEPENb — OT OCOOEHHOC-
Tel BeTpOB U TedyeHmil. LluTupyeMble aBTOpHI NoJa-
rajd, 4TO IPH CHCTEMAaTH4YEeCKHX OOCIEeNOBaHUAX

nobepexbsi MHGpOpManus, noiayyaemas or oGHapy-
KHBAaEMBIX TPYNOB XHUBOTHBIX, MO3BOJAT PacCyM-
TaTh OTHOCHUTEbHBIH UHAEKC CMEPTHOCTH, KOTOPBIA
TMPHI'OfieH [JIst ONIPENIENIEHHS] I0ONTONEPHOAHBIX TPEH-
AOB B JIMHAMHUKE, BO3PACTHON U NOJOBOX CTPYKTYpE
nonynsiuui. CXOMHOH TOYKM 3pEHHS NpHAEpXKHUBa-
juce Kennon (Kenyon, 1969) u Pa3anos (1990).

MbI HONBITANKCEL HAa OCHOBE JaHHBIX 06 OCTaHKaX
noruGiIMX KajJaHoB, COOpaHHbIX B TEUEHHE psijia JIeT
Ha KOMaHIOpCKHX 0-Bax, OCBETHTh H3MEHEHHUS], [IPO-
HCXOMBILIHKE B XapaKTepe CMEPTHOCTH, H HCIOJIb30-
BaThb 3Ty MH(OPMALHIO [/ AaHAIN3a IPOHUCXOMSIIHAX
B IONYJIALUH MPOLECCOB.

MATEPHUAII 1 METOOUKA

Tpynel xananos co6upaiu Ha o-Be Bepunra B Te-
YEHHE BCETO TOfla, Ha 0-B€ MeTHOM — B BECEHHE-JIET-
HHE Mepuoabl. B KaxXmoM ciyyae perucTpHpoBaid
MECTO U ATy OOHApyXEHHS, COCTOSHHE OCTaHKOB;
I OIpefe/ieHNss BO3pacTa W3BJIEKANM BepPXHHM
KnbIK (Psa3anoB, Kinesesans, 1991). ¥ cunabHO 1O-
BPEXACHHBIX OCTAHKOB I10JI ONIPENENSIH O IMPHHE
BEPXHHUX KIbIKOB (MamnnoB, 1978) unu mo ¢opme
Ta30BbIX KocTeh (Morejohn et al., 1975). TTony4ens!
nanHble oT 1930 3K3., o6HapyXeHHbIX Ha 0-Be Be-
puHra B nepuoj c situBapsa 1984 mo uiwone 1991 r.
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Puc. 1. [lunamuka ungekca setpa (a): I — o6uwiero, nesas ock OPAMHAT, 2 — BETPOB CO CKOPOCThIO Gosee 10 M/, npaBsas ocb
OPAIMHAT (MO JJaHHBIM a3POJIOTHYECKOM cTaHImH “Hukonsckoe™); “posa seTpos™ (6) — pacnpenenchue no pymGam CyMMapHO-
ro oGulero HHAEKCa BETPa A5l TPEX NOCTEAHUX TOJOBBIX IUK/IOB CMEPTHOCTH (CM. PUC. 5), H3 PacueToOB HCKITIOUYEHBI MECSIbI

HIOHb—CEHTSIOPb.

C 1986 r. st KaXAOro roOBOrO MEPHOJIA OPEES-
JW BO3PacTHOH U MOMOBOW COCTAB MAaBIUMX XXUBOT-
HbIX. 3a Hayalo roloBOro LHKJIA CMEPTHOCTH MPHU-
HsIM | aBrycra, Tak Kak B JIETHHE MECSLbI CMEpT-
HOCTb MUHUMAaJbLHA, 4 GOJBIIMHCTBO HAaXONSLIHXCSH
Ha Gepery OCTaHKOB K 3TOMY CPOKY yKe o6Hapyxe-
Hbl. I3 HaligeHHBIX Ha 0-Be MeaHOM OCTAHKOB MOJT U
BO3paCT YCTAHOBUJIM JIMIIL IS 179 3K3. DTH RaHHBIE
HCTIONIb30BaN TaKXKe /I OLECHKH TIPOCTPAHCTBEH-
HOT'O pacrpefenaeHus.

Hucno oOHapyKMBAaeMbIX €XEMECSYHO TPYIIOB,
HayMHas ¢ mapTa 1988 r., cOnoCTaBsAIHN ¢ TTOrOJHbI-
MM YCIOBUSIMM NO [AHHBIM FHAPOMETEOCTAHIUH
“Hukonbckoe”. M3MepeHus HanpaBlIeHUS U CKOPO-
CTH BeTpa Ha METEOCTAHUHU NMPOBOJUIUCE 4 pa3a B
CYTKHM 4Yepe3 Kaxpabie 6 4. CKopocTh BeTpa npefBa-
PHTEJBLHO paHXHpoOBanu no mHrepmanam (-4, 5-9,
10-14, 15-19, 20 u Gonee MeTpPOB B cekyHay. 3aTeM
BBIMHCIISLIM [I0Ka3aTelb “HHAEKC BeTpa’ — KakK 00-
LK, TaK U OTAEBHbIN 715 BETPOB CO CKOPOCTHIO HE
MmeHee 10 m/c:

1, = cymma (vn)/d,

r€ v — CPeJHEKJaccoBasi CKOPOCTh, 1 — YHUCJIO Ha-
GJIFONEHNI BETPOB JAHHOI'O KJlacca B Mecsll, d — Yuc-
JIO JHEH B Mecslle.

HHS{ OLICHKH BJIMSIHUSL BETpa HA IPOCTPAHCTBEH-
HO€ pacnpeeNeHHE HaXONOK TPYIIOB >)KUBOTHBIX BbI-
YUCATAJIN COCTABJIAIOLYIO ob1Iero MHAEKca BETpa
AN KaXXJ0ro H3 BOCbMH OCHOBHBIX pYM60B.

PE3YJIbTATHI

Pacnpeoenenue u cocrmae nasuux KaiaHos
Ha o0-ee bepunza

HauGonbllee 4HCIO TPYNOB KalaHOB €XErogHO
HaXOJMIIU B 3UMHE-BECEHHHMH MEPHOJ C THKOM B (peB-
pasie—anpene. Yucao HAXOAOK ObLIO MOJOKUTENBHO
CBSI3a8HO C YaCTOTOH M WHTEHCUBHOCTBIO HITOPMOB
(puc. 1, 2). B Haubonee cHexHble 1 MOPO3HbIE TIEPH-
O/ibl OOHAPY>KEHHE TPYIOB HECKOJBKO 3ala3/bIBaJIO,
TaK KaK 4acTh MOruOIUMX XXHBOTHBIX Obliia norpe6e-
Ha B TOpOCax ¥ OOHapy>XeHa Mo33Ke BO BpPeMsi OTTe-
nenei. OCOOEHHO 3aMeTHOe 3amasfibIBaHUE ObLIO
BecHOH 1985 1. 1 1989 1.

KpuBast u3MeHeHUst 4KMcIa HalIeHHbIX OCTAHKOB
KajJlaHOB 3a BCE BpeMs HCCIACHOBAHMH MMeEET [Ba
Oonbluux nuka — B 1984/1985 u 1990/1991 rr. B ce-
30H 1984/1985 r. 6bu10 HaifaeHo 236 tpynos. ITO
uuciao B 1985/1986 r. ymenbumunocs go 114, B nocie-
ayrolue 3 ce3ona cocrasuno 190, 133, 134, cootser-
crBeHHO. B 1989/1990 r. uncno Haxogok Bo3pociio 1o
319, B ce3on 1990/1991 r. — no 804 (puc. 2).

Bo3pacTHO# U MOJIOBO# COCTaB OCTAHKOB B KaX-
IbIA M3 MOCJAEHHX MATHU CE30HOB MPENCTABJICH HA
puc. 3. MexxrofoBble pa3iinuus pacupeencHuii 1o 1no-
JIy ¥ BO3pacTy B OONBIIMHCTBE CIy4aeB 3Ha4MMBbI (Tal-
Jmua). Bo Beex NsTH BO3PAcTHBIX NTHPAaMHIaX 3aMETHO
npeobnagaHue CaMIOB HaJl CAMKAMH CPEMlH B3POCbIX
*KMBOTHBIX, HO HX COOTHOLLIEHHE U3 FOfia B 'OJ HE ObLIO
noctostHHbIM. C 1986/1987 no 1988/1989 rr. nons ca-
MOK yBEJIMUHMBANIACh, YBEJIMYHBANAChH M OJS CTap-
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Puc, 3. BospacTHOli # NOJNOBO# COCTAB Ka/laHOB, MABUIHX B TeYeHHe FONOBLIX HHKNOB: a — 1986/1987, 6 — 1987/1988,
8 ~ 1988/1989, 2 — 1989/1990 1 0 — 1990/1991 rT. (1/11Ha IPAMOYrONBLHUKA KaXAOK BO3IPACTHON H IONOBOH IPYMINbi OTPaXkaeT

€€ JI0M10 OT BCero 06'beMa BLIGOPKH).

LIMX BO3PACTHBIX rpynm o6oux nonos. B 1989/1990 r.
JOJIS CTapIIMX BO3PACTOB PE3KO CHU3WIIACK, a JIOJIA Ca-
MOK repecraa ypeauuuBaThea. B ce3on 1990/1991 r.,
Korja of1iee YHUCI0 NOruOIHMX ShUIO BEJIUKO, JOJIA
CaMIIOB Cpei MOJIOBO3PEJIbIX KallaHOB BHOBb PE3KO
yBEJIMYMIACh, IPUYeM GOJbIIasA UX 4acTh NPUXONHU-
J1aCh Ha BO3pacT HauOGONbIIAX PENPONYKTHBHBIX BO3-
MOXHOCTEH. Y Hac HET MOJIHBIX JaHHBIX [10 BO3PACT-
HOMY M II0JIOBOMY COCTaBY XHBOTHBIX, MaBIIKX B
APYIO# CE30H C BbICOKOH CMEPTHOCTHIO — 1984/1985 .,
HO H3BECTHO, YTO OflIee NpeobaaflaHde B3POCIBIX
CaMIOB TOrfa ObLIO HE MEHEE 3HaYUTEIbHBIM (Bep-
TSHKHH " [Ip., 1986). Onpenenenne Bospacra 60 3k-
3EMILIAPOB (HeonyOnuKOBaHHbIE NaHHbIie T.B. Ps3a-
HOBOIA) 3a TOT CE30H CBHAETENBCTBYET, YTO MUK IPH-
XOIMJICA Ha BO3pact 68 JeT.

OTHocuTeNbHBIA 06beM MIilafmied BO3pPacTHOM
rpyINnbl FOJ OT FOla MEHSJICA, YTO BEPOSTHO CBA3aHO
C YPOBHEM DOXJaEMOCTH, a COOTHOIIEHHE MOJIOB B
Hel M3MEHSIOCh HECYIUIECTBEHHO, GbIIO NPUMEPHO
paBHbIM. Bo3pacTHas rpynna 2—4 roga, KOTOpYIO CO-
CTaBISAIOT OCOOH, HAXOMAIIMECH B CTAIMH [OJOBOTO
co3peBanus (MamuHoB, 1979; Antrim, Cornell, 1980;
Masayuki et al., 1988;), B 1986/1987 u 1987/1988 rr.
6bL1a HACTONBKO HE3HAYHTENIbHA CPeH HalIeHHBIX
NaBIIMX KaJaHOB, YTO Ha BO3PACTHBIX MHUpaMHUaX
pefcTaB/ieHa B BHAE OYCHb Y3KOH MEPETSHKKH. -
B nocinenyrowpie ce30HbI 0N 3TOA IPynnbl crana
BO3pAcTaTh, MPHYEM HCKIIIOYHTENLHO 32 CYET CaM-
Ne 8
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noB. B 1989/1990 r. “nepeTsxkka” yxe NepeMecTH-
JIach Ha COCE[IHIOI0, CTApILYIO BO3PACTHYIO Py, a
B TIOCJIE/HMH CE30H, KOTia CMEPTHOCTB Gbl1a BLICOKA —
hcyesna.

B TeueHne Bcero nepHoja HMCCIEeNOBaHUH Hau-
GoJblilee YUCTO NABUIMX XHBOTHLIX HAXOUIH Ha Ce-
BEPHOM H BOCTOYHOM NOGEPEKBSAX OCTPOBA, a TAKXKE
B CEBEPHOM 4acTH 3anafHoro nobepexbs. Ha yyacr-
Kax 9 u 10 (puc. 4) u3 roga B roJ OCTaHKOB GbLIO
KpaidHe Maso. YHCIo 4 COCTaB TPYINOB Ha pa3HbIX
y4acTkax nob6epexbs U3MEHSTHCh IOJ| OT TOfa (pHc. 5).
B ce3on Breicokoit cMepTHOcTH 1984/1985 r. Ham-
GoJibliee UX YHCIIO HAXONMIH Ha BOCTOYHOM nobepe-
XBb€ U B paliOHE CEBEPO-3aNafHOro JexX6uIa (yyac-
TOK 1), npu4eM 0COGEHHO MHOT'O JKUBOTHBIX MOrHba-

CpaBHCHPlC pacnpeneneﬂuﬂ BO3paCcTHOIO M 1MOJOBOIo COC-
TaBa MaBUIMX KAJIAHOB Ha O-B€ Eepmira B pa3HbIC NEPHOALI

CpaBHUBaeMblii iepuof, .| A Ypone;;z;}::\{:;momn
1986/87-1987/388 2.39 p <0.001
1987/88-1988/89 1.44 p <0.01
1988/89--1989/90 0.82 p>0.05
1989/90-1990/91 2.72 p <0.001
1986/87-1990/91 3.26 p'<0.001

A ~ Kpurepuit Konmoroposa-CMHpHOBa.
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Puc. 4. CxeMa 0CHOBHbIX TEYECHHH B paiioHe 0-Ba Bepunra (no: JleoHos, 1960) u cas3p BETPOB ¢ OCMIHMEM HAaXOMOK NaBLIMX
KaJIaHOB Ha 3anaJiHOM, CEBEPHOM M BOCTOYHOM N0GEPEXbAX OCTPOBA. Hnuua sextopos B KPYroOBbIX IHarpaMMax OTpaxaeT
3Ha4YeHue KoaduuuenTa KOppensuuu ob1ero nunexkca BETPa AHHOIrO HAaNpaBICHHS ¢ OGHIHEM HAaXONOK, IYHKTHP — OTPH-
HarerkLHble 3HaYenns. Panuyc okpyxkHocTn €ooTBeTCTBYET 7 = |0.5]. Lndpamn 0603navens HOMEpa y4acTKOB OGepexXbs.

710 Ha CaMLOBBIX 3aJIeXKKax Mbica ToJCThIk (yu. 8).
B nocnenyromme aa ropa pacmipenesleHie HaxomoK
10 y49acTKaM nobepexns 6b110 PaBHOMEpHee, HO Oc-
HOBHOC HX YHCJIO NPHXOIMIOCH NO-TIpEXHEMY Ha
BOCTO'UHOE noGepexbe. Hauunas ¢ 1987/1988 r. nee
Gonblas fons Tpynos crana TIDUXO/TUTLCS Ha ceBep-
HYIO HacTh ocTpoBa. XoTs o 1988/1989 r. cyliecT-
BEHHAs 0Nl OGHApYXeHuii y 3amexKu Mbica Toj-
CTBIA COXpaHSNach, Pe3Ko BO3pOCIIa NONS HAaXOHOK
Ha CeBCpHOM nex6uine (yy. 3). B MOCNENHKE [Ba ro-
fid, KOrja CTajno yBenM4MBaThLCS O6LIee YUCHO COBH-
PaCMBIX OCTaHKOB, GONBIIMHCTBO U3 HHUX pUXOaH-
J7I0Ck Ha ceBepo-3anafHoe Jexoume. Kak u B ce3on
1984/1985 r., 310 6b11H raBHBIM 06pa3oM B3pocible
CaMIIbL.

Ans BbiscHeHns cBs3u TEPPUTOPUANLHOTO pac-
[PCIENICHNS OCTAHKOB ¢ OCOGEHHOCTSIMH BETPOB M
TEYEHHH, NS Tpex nobGepexHuit, NO-pa3sHOMY 3KCIIO-
HHPOBAHHbLIX K CTOPOHaM TOPH30HTA, CONOCTABMIIK
COCTaBIIFIOWHE OGIUETO MHEKca BETpa C 4HCIOM
TPYIOB, HAWIECHHBIX €XKEMECSYHO. Oxka3sanocs, yro
HCIIO HAXOHOK NOMOXHTENBLHO KOppENMPYET ¢ BeT-
PaMH, CO3M1aIOIMMH DY B3aUMOJEHCTBHH C TeYeHH-
AAMH paBHOAEHCTBYIOLLYIO, HanpaBJIEHHYIO Ha HaH-
HOE noGepexbe, H OTPHHATENBHO — ¢ TEMH, KOTOpble

CIIOCOGCTBYIOT CMBIBAHHIO OCTAHKOB BO BpeMsI Ipu-
/IHBa H NEPEMEILEHHIO HX POYb OT Gepera (puc. 4).

Hast ceseproro u, ocoGenno, BOCTOYHOro mno6e-
PEXHUi 3TH 3aBHCHMOCTH BBIPAaXEHbI YETKO, Jns 3a-
NTaiHOTO XKe HabMIoaaeTCss HECKOIbKO IPOTHBOPEYH-
Basl KapTHHA: “NPHXHMHON” 3anafHbIil BeTep o6Ha-
PYXHBA€T cnabyio OTpHLaTeNbHYIO KOppesuuio ¢
YHCJIOM NaBIIXX, a GOKOBBIE CCBEPHBIN H IOXHBIN —
cnabylo MONOXKUTENbHYIO. Ilpuunna rakux pasnn-
4H# B TOM, 4TO 3amagHoe noGepexne 0. Bepunra sip-
JAETCH “TeHEeBLIM” [ TeYEeHHI (puc. 4). Kaxk u3Be-
CTHO, B TAKHX MECTaX 3a CYET TypOy/IeHIUHN cymecr-
BYIOT = IIDOTHBONONIOXHO HampaBneHHble Gonee
cnalble TEYeHHs, HefictBurensHo, B Jlouun Bepun-
roBa Mops (1969) ykasbiBaeTcs Ha Hamnume TaKoro
TEUEHHS, HANPaBJIEHHOTO K CEBEPY, Y 3aNaHOrO 110~
Gepexbs 0-Ba Bepuura. Bo BpeMs “HPHXHUMHBIX”
IITOPMOBBLIX BETPOB KaNaHbI H3-3a CHALHOTO BOJTHO-
BOT0 BO3NEHCTBHS BbIHYXKIEHDI IEPEMEIIATLCSH B 3a-
LIHMIICHHbIE MECTa TOGEPEXDs HIH YXOLUTD abIle
B Mope. B nocreguem cryyae TPYIBI HOTUOUINX XKH-
BOTHBIX GYAYT YHOCHTBCS B OKEaH OCHOBHBIM Teye-
HueM. TIpu Gokosbix BeTpax 3BEPH HAXO[ST YKPbI-
THE B NPHOPEXbE MO 3aLIUTOM MBICOB H BBIXOHSAT
AN OTAbIXA Ha GeperoBhle 3anexku. ClieoBaTeb-
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Puc. 5. PacnpeneneHHe HaxogoK NaBLIMX KagaHOB O
y4actkam noGepexps 0-Ba Bepunra: [l1g kaxgoro y4a-
cTKa 1-it ¥ 2-# cTon6ubI — cCaMUbI B CAMKH cTapiue ropa,
COOTBETCTBEHHO; 3-i cron6el — ceroneTky. I1o ocsam op-
HHHAT — fonst (%) OOLIero 4mcia HaXOOK 3a rofOBOM
UMKJI CMEPTHOCTH.

HO, KaNaHbl MOruGaroT MM60 Ha Gepery, 1160 B NpH-
Gpexbe, M TOTNa X TPYNBI OKA3BIBAIOTCH MO BO3-
AEHCTBHEM BTOPHYHOIO TEUEHHS.

Takum 06pa3om, 06HIIHE OCTAHKOB OrHOMINX Ka-
JTaHOB Ha Geperax o-Ba Bepunra 4 ycToiuMBOCTS MX
JIOKaIM3alMH AEUCTBUTENBHO CBS3aHBI C BO3QEHCT-
BHEM BETPOB U TeyeHHA. Ho conocraBnenue “posbl
BeTpOB” (pHC. 1) ISt TPeX MOCIIEIHUX CE30HOB MOKa-
3aj10, 9TO MEXTOMOBble pa3lUYHsi pacupefccHAs
MHJIEKCa BETPa O pyM6aM HEBEJIHKH, TOTHa KaK H3-
MEHEHHS B YHCIIE H COCTABE HAXOAMUMBIX OCTAaHKOB, B
HX pacrpENENIEHUH 10 Y4ACTKaM NOGePeXb CyILECT-
BeHHBI. Tak, ce30H 1989/1990 r. B 6onbiueit cTrenenu
(He3HAYMMO) OTJIMYAJICS pacnpefiesieHHeEM HHIEKca
BETPA OT CMEXHBIX CE30HOB. B T0 ke Bpems Bo3pa-
CTHOH H NOJIOBOH COCTaB HaMeHHbIX B NpebITy LA
Ce30H KaJIaHOB OTJIHYAJICA HE3HAYNMO, a HalleHHBIX
B NOCJIENyIOI[HA — BLICOKO AOCTOBEPHO (Tabnuua).
Pacnipenienenue ke HaXOfOK IO y4acTKaM noGepe-
ToM 81 N8
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PHc. 6. Pactipegenenne Haxonok (6; 0603HaYeHUS KaK Ha
puc. 5), BO3pacTHOM H NOJIOBO# COCTAB NABIIHX KANAHOB (8)
0 yuacrkaM noGepexns (a) o-sa MegHoro.

Kb, HA000POT, CHNIBHEE OTIMYANOCH B npeabIay-
M CEe30H H GBIIO CXOHBIM B nocaenyromuit. Mox-
HO 3aKJIIOYHTh, YTO H3MEHEHHS B pacnpefie/IeHHH
OCTaHKOB BJOJIb I06epeXbs GLIJH CBA3aHbI C nepe-
MEHaMH B MpPOCTPAHCTBEHHOH CTPYKType MONyJis-
UMK, a CYIICCTBEHHBIC PA3IHYHA paclpenenecHu
HaXOIOK MO BO3PaCTHO-TIOJIOBBIM IPYIIaM COOTBET-
CTBYIOT H3MCHECHHMSAM €CTECTBEHHOH CMEPTHOCTH.
Buaumo, MexXTrogoBbie pa3nnyus nefCTBUA METEO- U
THAPONIOTHYECKHX (PAKTOPOB HE BbI3BIBAJIH cyiect-
BEHHBIX HCKaXXEHHI COCTaBa MaTepHana, COGPaHHO-
TO B pa3sHble TOMIbl, XOTS CaMoO YHCIIO TPYIOB npu
9TOM 3aBHCEJIO OT NOTOJHBIX YCIOBHIL.

Haxo0ku na 0-ae Mednom

Kak ynomunanocs Beime, MaTepHal 3nech 6blL1 co-
OpaH TONILKO B BECEHHE-JIETHHI TNIEPHON, TO3TOMY MbI
OTPaHMYHJIACh PACCMOTPEHHEM JHIIb IPOCTPAHCT-
BEHHOT'O pacnpefesIeHust OCTAHKOB M UX BO3PACTHOI'O
H [IOJIOBOrO COCTaBa. Tak KaK COCTaB MaBIIMX 332 KaXK-
ABIA rOMOBOM LUKJIa CMEPTHOCTH B riepHOA ¢ 1986 no
1990 r. 3HaUMMO He pa3muyaics, a 06 beMbI BbIGOPOK
6b111 HeBeTHKH (Psi3aHOB, 1990), MBI COYIH BO3MOX-
HbIM OG'BEANHUTD JaHHBIE 33 BECh 3TOT [epHo,.

Hau6onbwee uucno tpynos 6nuio OOHapyXeHO
Ha GEpHHrOBOMODCKO# CTOPOHE ¥ IOrO-BOCTOYHOM
OKOHEYHOCTH OCTpoBa (y4. 3-7; puc. 6a, 66); 31ech
XK€ HauGolee 3HAYNTENBHOM BbLIa JOJS CEroIeTKOB
(puc. 6s).
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Hnst 0-Ba MenHOro B LesnoM xapakTepHa o4eHb
BbICOKas MO CpaBHEHHIO ¢ 0. bepuHra fons Mian-
Iieil BO3PACTHOH Ipynnbl CPef¥ MaBLIMX >KMBOT-
HbIX. OCOOH B BO3pacTe NOJIOBOTO CO3PEBAHHS, KaK
¥ Ha 0-Be Bepnnra, oueHs c1abo npejcTasienb cpe-
NI HafIeHHbIX OCTaHKOB. “IlepeTsixka” (puc. 66) co-
XpaHse€TCd U B BO3pacTHOH nupamuae 1990/1991 r.
Cpenn ocTaHKOB B3pOCHbIX XKHBOTHBIX 32 BECh nepu-
on 1986-1990 rr. ycroituuBo npeoGiaganyu caMKi.
B 1990/1991 r. coorHolweHue pe3ko W3MEHMIOCH
(puc. 66). BO3MOXHO, YTO NOBbILIEHHAS CMEPTHOCTD
B 9TOT TOJIOBOH LMKJI UMeJla MECTO B OGEHX YacTsX
KOMaHJIOPCKOH MOMNyJIsiLUM, a 06LIee YHCIO O6HApY-
KCHHBIX Ha 0-B¢ MeJHOM OCTaHKOB GbLIO He BbILLeE,
YEM B NIPEALIAYIHE T'OABI, MOTOMY YTO B 3TOT I'OJT ITO-
MCK ObUT IPAKTHYECKH OJHOPA30BbIM.

OBCYXIEHUE

Ce30HHbIE M3MEHEHHS! CMEPTHOCTH KalaHOB Ha
KoMaHopckux 0-Bax THNMYHBI A0S GONBUIMHCTBA
CEBEPHBIX NOMYJNSIMIA 3TOTO BuAA. ENMHCTBEHHbIN
3UMHC-BECEHHUH NHK HAabJIOgaeTcs M Ha Kypuns-
Ckux 0-Bax (lllutukos, 1973), u va Kamuartke (Ben-
HbIX U 1p., 1986), n Ha Aneyrckux o-Bax (Kenyon,
1969).

B ceBepHbIX nomymsumsx, rae MMK poxieHHit
npuxopuTes Ha BecHy (bapa6am-Hukudopos u ap.,
1968; Kenyon, 1969), neTenbimn gocTuraroT KPUTH-
Y€CKOrO AJIsi BbIXHMBAaHMs BO3pacTa HE3aBUCHMOCTH,
KaK NpaBUJIO, B 3MMHE-BECEHHUI nepuofl. XOTH 3TOT
Bospacr unpuBuayanes (Garshelis, Garshelis, 1987),
TUIIHYEH OIMH MUK cMepTHOCTH. OTMeYeHHas 31ech
NIO3UTHBHAs CBA3b CMEPTHOCTHU KaJlaHOB B 3UMHE-Be-
CEHHMHi MEPUOJ C HHTEHCHBHOCTBIO IITOPMOB HMEET
MECTO TakXe M B KalH(OPHUHCKOH NOMyJISLHH
(Morejohn et al.,, 1975), u Ha AJeyTCKHX 0-Bax
(Kenyon, 1969).

B nepuon Haumx nccnegoBanmii Gosee MONIOBUHDI
BCEX Ka/IaHOB OBINIM COCPEAOTOUYEHBI Y CEBEPHOI Ya-
cru 0-Ba bepunra (Beprsiukun u n1p., 1990), a 6osn-
LIast YaCTh OCTaNIBHBIX — BOJIb BOCTOYHOIO nobepe-
Xbsl, T.€. B palOHaX PETYISPHOro MOHCKA OCTAHKOB.
VIMEHHO 3TH y4aCTKH 9KCIIOHUPOBAHBI K COBOKYIHO-
MY A€ACTBHIO NOMHHUPYIOLHMX HANPaBICHUI BETpa
TedcHui. ClefoBaTebHO, UMEIOTCA BECKHE OCHOBA-
HUA NOJaraTh, YTO BO3PAcCTHOH M IOJOBOIH COCTaB
HaMJIEHHBIX OCTAHKOB He OblJ1 3HAYNTENBLHO HCKAKEH
MonuduumpyromnMi  aktopamu. H3menenus B
NPOCTPAHCTBEHHOM pacnpefesieHuyd oOUIero uyucia
HaXO[IOK M KOHKPETHBIX BO3PACTHO-MOJIOBBIX Py,
OYEBH[IHO, CBA3aHbI C MEPEMEHAMH B MPOCTPAHCT-
BEHHOI CTPYKTYpe nonynasiun. Mcxost u3 ckazaHHO-
ro, HalJIeHHbIe Ha 6epery OCTaHKM MaBUINX KaJTaHOB
B JaHHOM Clly4ae SBJISIOTCS AOCTATOYHO NPEACTaBU-
TEJIbHbIM MCTOYHHKOM MH(OpMaIuH, oTpaxkaroei
HE TOJILKO JIONTONEPHONHbIE TEHAEHLNH B MOMysi-
uun (Bodkin, Jameson, 1991), Ho u €KETOJIHYIO CUTY-

PA3AHOB #u pap.

AUHIO, CBS3aHHYIO C IPOMCXONALIMMHU B HEll JleMorpa-
(u4ecKHMH npoueccamu.

Kpartko ucropms passutus nonynsumm Takosa.
K navany XX B., nocne nepuopa Xuisu4eckoro po-
MbIC/a, Ha KOMaHIopekuX o-Bax coxpassiiach Juii
HEe6oIbLIAsE OCTAaTOYHAs NOMYNSIHS y 0-Ba MeHoro.
3ateM, B pe3ynbTaTe €€ pocTa B YCIOBHSIX OXpaHbl,
KaJaHbl OCBOUJIN BCIO aKBAaTOPHIO OCTPOBA, @ K KOH-
1y 1960-X IT. nOsIBUINCH NPH3HAKH TIEPEHACENEHHO-
cti (Mapakos, 1975; XpomoBckux, Mapakos, 1972),
B pesynbrare nocnenosasuiero paccesnenust npouso-
luma pekoonu3anus o-sa bepunra, rae nepsas 3un-
Hsisl 3a7exKa Obina 3aperHcTPUpPOBAHA B 3UMY
1971/1972 r. (MempuH u ap., 1972). Tak Bo3HHKIA
COBpEMEHHasi GEPHHIOBCKasi IPYNIMPOBKA E€IHHOM,
no MHenuto Bypauna (1988), komangopckoit nony-
JISUMHU KaJaHOB.

OcBoeHue BHOBb 3aCENEHHOr0 OCTPOBA HAYMHA-
70Ch ¢ GaMXKaiKX K 0-By MeqHblit palioHOB ¥ 1110
panee c rora Ha ceBep. K 1983 r. kananw! pacnpocr-
PaHWIUCL yxe moBcemecTHO (Beprsskun u np.,
1990). K aTOMy BpeMeHH NpOSBHIHCH 3aMETHBIE W3-
MEHEHUs IPUOpexXHbIX 3KkocucTeM. Tlog Tpoduuec-
KHM BIIUSIHHEM XHUILHUKA, B YACTHOCTH, YMEHBILUINChH
GHomacca M pa3Mephl MOPCKHX exedt (Strongylocen-
trotus polyacanthus), yBeTW4MI0Ch PacHpPOCTPaHEHHE
¥ OHomacca GypbiX Bojopocneii (OwmypkoB u ap.,
1989, 1991; Baxun, 1990). OTHOCHTENBLHO HEeHapy-
WEHHOM ocTaBanack 10 1986 r. juwmb akpaTopus
BOJIN3M TMOPTOBOrO NMyHKTa M cena HUKOMBCKOro B
CEBEpO-3anaHOM YacTh octposa. Hanbonbiuas yuc-
JCHHOCTh KajJaHOB Torma Obla COCPENOTOYEHa
BIOJIb BOCTOYHOTO noGepexbs (CeBocThsiHOB, Byp-
nuH, 1987).

H3BecrHo, uTO nepudepuitabie ygactku TonyJisi-
IIMOHHON OONIACTH PaCPOCTPaHEHHMs Y KalaHa 3aHu-
MaloT IIPEUMYIIECTBEHHO B3POCTbIE CaMIbl, OHHU XK€
OCYIIECTBIISAIOT pa3Be/lbIBAHUE M OKKYIALNIO HOBLIX
akBaropuil (Garshelis et al., 1984; Jameson, 1989).
Takum 06pa3oM, nepBoHayanbHbIi pocT GEpHHTOB-
CKO#l IPYNIAPOBKU 33 CYET TEPPUTOPHANBHOM 3KC-
NIaHCHM NPOMCXOIHUA NPH NOMUHUPOBAHWUM CAMLOB B
cocrase Hacesenus. [locrenenHo, no Mepe ysennue-
HUS POJIM COGCTBEHHOTO BOCIIPOM3BOACTBA, Cy6nony-
JSAIMS HAaYMHAeT (PYHKUMOHUPOBATL KAaK CaMOBOC-
HPOM3BOJSAIASACS CHCTEMA B COOTBETCTBMH C COCTOS-
HHEM 3IKocucTeMel (I"onyGen, 1987). Ee romeocras
MOCTHracTCA MOCPEACTBOM W3MEHEHHS CTPYKTYPhI Ue-
PE€3 POXIAEMOCTh H CMEPTHOCTH (BukTOpOB, 1975).

Ho 1985 r., HecMoTps Ha TO, YTO BCs aKBaTOpUs
0-Ba Beputra Gbina yxe OKKynupoBana, odopmie-
HHE MPOCTPAHCTBEHHOM CTPYKTYPBI GBLIO 1aNEKO OT
3aBepuieHus. OTHOCHTENbHAS IJIOTHOCTH CAMIIOB,
OTpPaXXCHHass CMEPTHOCTBIO (pHC. 5), ObLIa Ype3BbI-
4aifHO BbICOKa KaK B HanGomee Gu3KkoM K 0-By Mep-
HOMY paiiOHe NepBOHAYaJIbHOIO OCBOEHHS, TaK W B
HanGoJiee ynaneHHOH OT Hero Touke. BeposiTHo, 10
9TOr0 MOMEHTA MNONOTHEHUE 32 CYET BCEJICHLIEB Ur-
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U3YYEHUE CMEPTHOCTHU KAJIAHOB

pano eme CcyimecTBeHHy0 polb. Bnocnegcreum ot-
HOCHTEJIbHOE O6HIIHE CaMIloB Yy 3anagHoro noGepe-
b3l IOCTENEHHO YMEHBIIAJIOCh, B TO BpeMs KaK Ha-
uOoJiee CylIeCTBEHHbIE W3MEHEHUS] NPOUCXOIHIHN
BO3J1¢ CEBEPHOH YacTH ocTpoBa. Ha KaXxJIOM yyacTke
TIPOCIEXXKUBACTCA Of{HA M Ta XK€ TEHJCHIHSA: BHaYAle
ROMHHHMPYIOT CaMLibl, 3aTEM MMOCTENEHHO BO3pacTaer
POJIb CETOJIETKOB U CaMOK. HexoTopoe necoorser-
CTBHC Ha yyacTkax 11, 12 (puc. 5) MOXHO 06 bICHATE
3aBEPLICHUEM UX OKKYMalHH K Havajly nepuoja Ha-
UIHX HCCIEeNOBAHUI.

Takas nocnegoBatenbHoCTb THIMYHA IIPH OCBOeE-
HUH PACIIUPSAIOMENACs MONyJIsSUKell KajlaHOB HOBhIX
Tepputopuii. Ha yxe ocBoennbIx mromansx opmu-
PYIOTCS yCTORYMBBIE CrieUU(UYECKHE TIOOBbIE Cer-
perauun ocoGert (Riedman, Estes, 1990). PaiioH cese-
po-3anajiHo# vacTtu o-8a Bepunra — TIOCNIEAHNH, Te
TPOLECC BOSHUKHOBEHHS! IPOCTPAHCTBEHHOM | COILH-
aNBHOH CTPYKTYPHPOBAaHHOCTH GepuHroBcKo# cy6-
NOMyJISIUHAK HAXONHUT CBOE 3aBEPLICHHE.,

Has ppyrux supos MIIEKONUTAKIMX [10Ka3aHo,
4TO MMEHHO YMCJIO PE3HACHTHBIX CAMOK SBJISeTCS
PETYIATOPOM IIOTHOCTH M MEIPALMOHHON aKTHBHO-
cti camuoB (Galloway, Boonstra, 1989; Galindo,
Krebs, 1987). [o-Bugumomy, ato CIIPaBERJIMBO U IS
KajlaHa, MOCKOJNbKY HAKOIUIEHHE PE3UAEHTHBIX Ca-
MOK Ha KaKOH-Tu60 aKBaTOpHH CBHAETENLCTBYET O
BOSHMKHOBCHHM HEXaPAaKTEPHOH [ MOMYJIALMOH-
HOW MepH(epHH CTPYKTYPHPOBAHHOCTH HACETEHHSL.
Beicokast cmeptrocTh B 1984/1985 . 1 NnocJIefOBaB-
LUee COKpallieHHEe OGHITHSI CAMIIOB B MECTAX lIEPBOHa-
aJIbHOrO 3aceleHus 0-Ba BepuHra sBuIHCL Takum
00pa3oM CIIECTBUEM BO3HHKHOBEHUS! Tam npocT-
PAaHCTBEHHO-COLMANIBHON CTPYKTYPBI M CBSI3aHHOH C
HEH#l TEPPHTOPUATILHOCTH, M3-3a KOTOpOH Ha4ajioch
OnokupoBanue Bcenenus. C 3Toro MOMEHTa, BHAH-
MO, COOGCTBEHHOE BOCIPOM3BONCTBO OKOHYATEILHO
CTaNO [OMHHHUPYIOHIUM.

Hapspay ¢ epepacnpenesicHieM HacelleHus Oe-
PUHTOBCKOW TDYNNHMPOBKU B NIEPHOJ CTAHOBJICHHS
MPOCTPAHCTBEHHOR U COLHMAJILHOMN CTPYKTYPHI, npo-
Hcxoguna crabunusanus o6beMa CMEPTHOCTH H 10
1988/1989 r. yBennumsanace JIMMUHALHSA >KUBOT-
HBIX CTapuIMX BO3pacTHbIX rpymm. ITociegnee 06-
CTOATENBCTBO CBHAETEIBCTBYET O CHHXKEHHU cpen-
HEro BO3pacTa B PeNPONYKTHBHOM YaCTH HACEICHMU.
Bo3MoxkHO, Takoe oMonoxeHne IIPUBEJIO K CHHXE-
HHUIO YENbHOHU POKIaEMOCTH, KaK 3TO Habmojanocs
MonaxoseiM (1974) B nonynstuugx coboeir. OgHo-
BPECMCHHOE yBENMYCHHE JIONH CAMOK CPEeiH MOruG-
LIHX, BEPOATHO, CBA33aHO CO CTaGMIM3auMel Hacee-
HHsi B YCIIOBUSIX BOSHHKLIECH CTPYKTYPUPOBAHHOCTH.
“JIviunKe” caMIbl B 3TOT MEPHON ellle MOrH BbICE-
JATECA B OCTaBIIYIOCH Nepuepuiinyio 061acTh B
paidoHe ceBepo-3aNagHO# OKOHEYHOCTH OCTpOBa.

W3MeHenns cocTasa MOrMGLIMX B NOCHERyIOmHe
rOJIbl IEMOHCTPHPYIOT, YTO BO3PACTHAst M MOJIOBas
CTPYKTypa Bcel GepMHTOBCKOH IDYNIHPOBKH Kana-
N 8
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HOB CTPEMHTCH K COCTOSIHHIO, CBOMCTBEHHOMY paB-
HOBECHbIM monynmsauusiM. 1o MHeHHIO Kenrnona
(Kenyon, 1969), otnomenne IHCJ1a CaMUOB K YUCITy
CaMOK B pENIPOAYKTHBHON 4acTH CTaGHMIBHOH nomny-
JSINUH cocTasiseT 1 : 3. Y o-Ba Bepunra, Haunnas ¢
1988/1989 r., ycrpanenue “mummux” CaMIOB NpouC-
XOIHUIIO yXe HE TOJIbKO MyTeM NMPAMON MX 3THMHHA-
LMK, HO ¥ 3a01aroBpeMEHHO — 3a cyeT MTOBBINIEHHOM
MX CMEPTHOCTH J10 JOCTHXEHHUS TOJIOBOi 3peocTn,
HpUMEM QHCIIPONOpPLHS MOJIOB B CMEPTHOCTH 3TOH
BO3PACTHOM IPYNMbI FOA OT rofa Bo3pacrana. Ipo-
Liecc npoponxkaincs gaxe BO BpeMs BLICOKOH cMepT-
HocTH 1990/1991, Korma BHOBB PE€3KO yBeJIMYnIach
S/IMMHHALUA CaMIOB PENPONYKTUBHOIO BO3pacra.
K aromy Bpemenn crana Bossuxars CTPYKTypHpO-
BaHHOCTDb HACEJIEHUs y CEBEPO-3aNafHOM OKOHEYHO-
CTH OCTpOBa, TO eCThb nepudepus NONYNSAUUA KakK
(PORT ee paccenenus c Ge3pa3genbHbIM AOMHHHpPO-
BAHUEM caMLlOB ucye3aeT. OTHbLIHE BCs aKBaToOpHs
OCTPOBOB NOAIPa3/EAETCS HAa CAMIIOBBIE H CAMOYLH
nrowany. B stom, Ha Hawn B3rasg, oTiHuHe XOpOILIo
H30MPOBaHHBIX OCTPOBHBIX ONYISALHUI OT MarTepu-
KOBBIX, IJi€ nepucepus CyIecTByeT 1160 H3-3a Heo-
FPaHHYEHHOT'O paccejieHHd, Tu6o B CuIy reorpacgmu-
HECKOro pacnpocTpaHeHHs MOMyISLHHA O IIpejenon
30HBI ONITUMYMa.

Bosuuknosenne Toranbuoi CTPYKTYPUPOBAaHHO-
CTH NOMYNALUMH NOATBEPXKAAETCI OCOOEHHOCTSMH
CMCPTHOCTH y 0-Ba MenHoro. TaM B Teuenue zo-
BOJILHO LTHTENBHOTO nepuopa 1986-1990 rr. nons
COSPEBAIOIIUX H MONOABIX NOJOBO3PENBIX XHUBOT-
HBIX Cpefn naBuIuX .Oblla yCTOWYMBO HM3Kas, a
CMEPTHOCTL CaMO# Mulajiell BO3pacTHOM rpynmbi
O9€Hb 3HaYUTE/IbHA, IPHYEM B IOCTEqHER npeobina-
Aamn caMku. O4YEBHIHO, B YCIOBHAX YCTOSIBLICHCS
[IPOCTPAHCTBEHHOH W COLHMANBLHON CTPYKTYphI BbI-
COK YpOBEHb KOHKYPEHUHH 33 NMPOCTPAHCTBO H IIH-
1y, 0COGEHHO Cped CaMoK.

BeceMa BeposiTHO, uTO BbICOKag CMEPTHOCTh
1990/1991 r. 6b1n1a BBI3BaHA ReCTBHEM HHBIX, HeE 3a-
BUCSIINX OT NONYASILMOHHON INTIOTHOCTH MPUYHH, KaK
9TO uMeno Mecto B Kanugopuuu B 1982-1983 rr. npH
M3MCHCHHH Te4yeHust Dnb-Huupo (Bodkin, Jameson,
1991). Ha Kamuatke nu Komangopax B ceson
1990/1991 r. 6bina oueHs Tennas 3MMa, YyCTOAYHBLIA
CHETOBOIT IOKPOB 06PA30BANICS JIMILE K BECHE., Onno-
BPEMEHHOE yBEIIMYEHHE HAXOMOK NAaBIUMX KaJIaHOB
Ha JOXHOH OKOHeuHocTH KamuaTku (cooGieHue
C.H. Kopuepa) u ceBepHbIX Kypunax (coobmenne
B.H. T'aiinykoBa) Takske CBHJIETENILCTBYET O BO3-
MOXHOCTH NE€HACTBHA OOLIEr0 BHELIHEro ¢axkropa.
Tak unu nHave, Ho MOBBIMEHHAs SJIMMHUHALHS CaM-
HOB B 3TOT I'ofl COCOOCTBOBAJIA crabuIM3alyuK BO3-
PAaCTHO-NIO/IOBOM CTPYKTYPbI MONMYJISLHAH.

IMpumeyarensHo, uyto o06a MEPHOAa BBLICOKOIX
CMEpTHOCTH, 1984/1985 u 1990/1991 rr., coBnay c
K/IIOYE€BLIMH MOMEHTAMH B Pa3BHTHH GEPUHIOBCKOH
TPYNNUPOBKH: 3aBepILIEHHE OCBOSHHS HOBOI AKBATO-
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PHM  BCCICHIIAMH W 3aBeplIeHHe (hOPMHPOBaHHS
NMPOCTPAHCTBEHHON M COLMANBLHOM CTPYKTYPbI MpH
NOMHUHHUPOBAHUHM CAMOBOCIPOM3BOJICTBA.

Takum 06pa3’oM. MOKHO BBLIETHTD CEAYIOLIME
OCHOBHbIE CTaMN Pa3BUTUS KOMAHOPCKOM MOMYJIsi-
UMH KajaHa.

Hauano XX B.—konen 1960-x rr. XapakTepu3yeT-
Csl BOCCTAHOBJICHUEM OCTAaTOYHON MONYJISAUMH ¥ O-Ba
MegHoro 1o cocTosiHUs nepeyniOTHEHUS W Kapau-
HaNbHLIMU NIEPECTPOHKAMY NPHOPEKHBIX COOOIECTB
B aKBATOPHHU 0-Ba MefHOTO.

C navana 1970-x no cepenuun 1980-x rr. npouc-
XOUT PEKOJOHU3AlMS M IIOCIAENOBABIIEE OCBOCHHE
npubpexuit o-sa Bepunra BcieacTsue TEPPUTOPH-
aJIbHOM IKCMAHCHH. YMCNIEHHBIH POCT MPOHCXONT
I7aBHBIM 06pa3oM 3a CYET BCENEHLEB M3 MEJHOB-
CKO# cyOnonynsiuy, Bo3pacTHasi M NMOJoBas CTPYyK-
Typa KOTOPO¥# CTaGHIM3UPYETCs, HO HACTPOEHAa Ha
TNIOBBILICHHOE NMPOU3BOACTBO caMUOB. B 3ToT nepuop
NOCTENIEHHO YBEJIUYMBAETCH POJb COGCTBEHHOTO
BOCIIPOU3BOACTBAa B GEPUHIOBCKOH CyGMOMmymsiuy,
110 MEPE OCBOEHUST aKBATOPHH MOCIENOBATENBHO H3-
MEHSIOTCS 9KOCUCTEMBI,

C 1984-1985 rr. no 1990 rr. B 6e prHroBcKoii cy6-
nonyssiu bOPMUPYETCst NIPOCTPAaHCTBEHHAS U CO-
ilManbHas CTPyKTypa, KOTOpas IPH TOMUHMPOBAHUY
COOCTBEHHOTO BOCIIPOU3BOJCTBA MOCTENEHHO BIOKH-
pyeT npouecc Bcentenus. B cybnonyasiuuu ycranasnm-
BAalOTCA OTHOCUTENILHO aBTOHOMHbIE MEXAHHU3MbI Ca-
MODETYIIALMY, YCIOXHSETCS BO3PAaCTHas M MOJOBast
CTPYKTYpa, Npuaaoiias GOJbIIYIO0 YCTORYNBOCTD CH-
CTEME U IOCTENEHHO HACTPAUBAIOLLASICS HA YMEHBILIC-
HHE TIPOW3BOACTBa caMOK. OCHOBHBIE NEPECTPOIKH
3KOCHCTEM MPOUCXOIST MOBCEMECTHO.

B nepnon ¢ 1991 r. npoctpancTBenHast 1 coumann-
Has CTPYKTYPbl NPAKTHYECKH NOBCEMECTHO c(hOpMH-
poBabl. Uepes psn dbaykTyaumi (BeposiTHO, 3aTyxa-
IOIMX) NOCTENEHHO (POPMHUPYETCs paBHOBECHAs
HHCICHHOCTH M BO3PACTHAS U 110J10Basi CTPYKTYpa B
obenx cyGnonynsiuusx. DKOCHCTEMbl MOCTENEHHO
CTaGUIN3UPYIOTCS B COOTBETCTBHH C HOBBIM PABHO-
BECHBIM COCTOSIHUEM.
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and composition of the beached carcasses depend on the concentration of living animals, sea Currents, and ge-
neral wind directions. Within a year, the number of the findings correlated positively with weather conditions.
Meanwhile, from year to year weather conditions differed weakly and affected insigniﬁcantly the mortality of
the animals. The information from the sea otter carcasses collected for many years allows one to characterize
the annual demographic situation and determine trends of developing populations. The history of restoring the
S€a otter population on the Commander Islands is briefly reviewed. The developmental phases of the subpop-
ulation on Bering Island are characterized by increasing the number predominantly at the €xpense of immi-
grants (mainly males) from Mednyi Island and by the predominance of reproduction over immi gration. The sta-
bilization of the age and sex structure of both parts population is possible in the nearest future. The changes in
the developmental phases were accompanied by an increase in mortality, especially among males.
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