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Fedoseev, G. 4. and V. N. Gol'tsev. 1969. Age-sex structure and
reprouuctive capacity of the population of the Pacific walrus.

Zoole Zhur. 48:407-412, (transl., by F. H. Fay)

As a result of intensive harvest of the walrus in the 19th
century and first half of the 20th century, its numbers everywhere
were greatly reduced. At present, judging from the literature
(Fay, 1957; Scheffer, 1958; Mansfield, 1959; Fedoseev, 1962 etc.), the
number of walr uses throughout the Arctic does not exceed 100 thousand.
Despite the fact that the commercial cropping of ~walruses in the
USSR is now on the verge of prohibition, the problemlof protecting
and restoring . these animals remains extremely essential. The fact
of the matter is that the harvest of walruses is done by the native
population, and discontinuance of it is not possible, because the meat
of the walrus is an essential food product for the Eskimos and coastal
Chukchi in a number of localities. Further utilimation of walruses ‘
must be carried out with calculation of the biologically sound;rate
of harvest. And this in turn requires detailed study of a series of
problems concerning the dynamics of the speciese.

In this report an attempt is made to characterize the age-sex
structure, reproductive capacity and segregation of the Pacific

walrus (Odobaenus rosmarus divergens Illiger; 1815) population.

On the basis of work under our supervision conducted on ice
and coastal haulouts of walruses in the Bering and Chukchi seas, mater-
ials on the age composition of the harvest were gathered in the autumn
of 1964 (teeth from 541 animals), as well as some data from the
literature.

Many investigators (Arsen'ev, 1927; Belopolskii, 1939; Freiman,
1940; Nikulin, 1940; Yablokov and Bel'kovich, 19623 Krylov, 1965;
Collins, 1940; Fay, 1957; etc.) noticed that the herds of walruses
on the ice and on coastal hauling grounds in the summer—autumn periocd
were not of uniform composition. They observed two basic types of
congreyations: "mixed", composed of females with young and immature
animals of both sexds, and "all male", in which were found only adult
males. They determined also that, in summer, the Anadyr Gulf (Rudder

and Meechken hauling grounds) and the northeastern coast of the
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Chukehi Peninsula are inhabited principally by males. It is recorded
that only males lay on the Rudder hauling ground (Arsen'ev, 1927;
Ni kulin, 1940; Yablokov and Bel'kovich, 1962, etc.)e V. I. Krylov
(1966) determined that the males with lumpy skin ("shishkari") are
adults, and that on Rudder hauling ground, up to 8 - 10% of the
animals were young up to 3 years old. Part of the males disperse
into the northwestern Chukchi sea (near .rangell Igland), where
females and immature animals of both sexes also reside.

Thanks to the development of a method for determination of
age of walruses by the number of cementum layers in the teeth
(Chapskii, 1941; Mansfield, 1959; Krylov, 1965; etc.), it has
become possible to discriminate in greater detail the composition
of the walrus population on the basis of analysis of the harvest.
Our data on the age composition of harvested males (Fig. 1) demon-

strate that, on the Rudder hauling ground in August—september, the
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Fig. 1 Age composition of harvested walruses (males) on

Blossom (1) and Rudder (2) coastal hauling grounds.

animals are predominantly 6 to 11 years old (about 60%), while at
the same on Wrangell Island (Blussom hauling ground), up to 73%

of the animals are 11 to 19 years old. It is interesting thgyt,

on the Rudder hauling ground, up to 10% are composed of old males of

ages 21 to 37 years old, which were nearly absent on the wrangell

hauling ground.
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The data of V. I. rrylov (1965) on the age composition of
walruses on the ice in 1960 to 1962 (Fig. 2) attest to the fact that,
in the western part of the Chukchi sSea, males 1l to 20 years old

prevailed.
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Fige 2 Age composition of males in harvests from the ice
haulouts in the Chu kchi sea (data from V. I. Krylov,
1965). 1-1960, 2-1961, 3-1962.

Inasmuch as the data on age composition of male walruses were
obtained from analysis of the harvests, naturally the question arises:
Are the indicated differences the result of selection in the harvest,
or do the walruses in the different regions differ in age composition?
V.I. Krylov (1965) writes that, in the Chukchi Sea, the hunters endeavor
to take the largest animals. As a result of that, immature animals are
less well representg? than the mature animals in the kill. Moreover,
V.I. Krylov noted that old ones of both sexes occurred singly in the
kill in the northwestern Chukchi Sea.

Certainly, selection has a place in the harvest of walruses, but
this hardly can be a major cause of so clear a difference in age com-
position of those taken from the Rudder hauling ground, onrthe one hand,
and from the Blossom hauling ground and ice haulouts of the western
part of the Chukchi Sea, on the other. It seems to us that, under
the circumstances of the harvest, when walruses lie very close together
without any segregation by age, the hunters would have difficulty shoot-

ing animals of a specific age (for example, only 6 to 10 yegrs or 11 to

_13 years), for the difference in size of these animals is not gteat
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(10 to 30 cm). Whereas walruses 6 to 10 years of age are taken in large

numbers in the wvicinity of Rudder Spit, those

ghot in the Chukchi sSea are predominantly 11 to 15 years of age. This
difference in composition is shown in Fige. 1. Evidently, selection took
place only in that the hunters in the western part of the Chukchi Sea,
as well as in the Rudder area harvested almost no immature animals
l to 5 er 6 years of age.

It is appropriate to recall the remark of I. Veniaminov (fide
P.G., Nikulin, 1940), who, in characterizing the distribution of walruses
in Alaska in summer, noted that it was "extremely remarkable that the
walruses coming to Alaska are essentially all males, both youngand very
old, and that females never have been seen among them." Further, P. G.
Nikulin (1940) was inclined to think that thiscongregation was made up
of animals not participating in mating.

Thus, one probably can speak of definite segregation of the Pacific
population of walruses in the summer-autumn period. In Anadyr Gulf
(in the vicinity of Rudder and Heechken spits) and, evidently, in
Alaska in summer remain principally maturing males or young adults that
have not yet reached physical maturity (6 to 11 yrs), as well as very

old males 20 years old and older. 1In small quantities with them remain

immature animals 3 to 5 years old. To the western part of the

Chukchi Sea (vicinity of Wrangell Island) go the females, physically
mature males, and immature animals of both sexes. In addition, adult
males on the ice haulouts not infrequently form separate groups.

Data on the representation of age classes in different populations
are scarce. K.K. Chapskii (1936) attempted to determine the magni-
tude of the annual increment in the Atlantic population. He thought
that the adults comprised 50% of the total population and that only
half of the adult females gave birth annually (according to K.K.
Chapskii, females mature at 4 to 6 years of age, males a year later).
From such original data, K.K. Chapskii determined that the annual
production of offspring did not exceed 12.5%, and with allowance for
sterility and natural mgrtality, not more than 1l0%.

S. Yu. Freiman (1940), on the basis of examination of a large
’ |7

1
group of Pacific walruses, concluded that,;ratio of age groups was:

I
adults 59%, lmmatures 24%, young 17%. Sexual maturity in the females,
according to S. Yu. Freiman, sets in in the third year of age; males

mature at 5 to 6 years.
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V. I. Krylov (1965) determined that the annual increment of the
Pacific walrus population comprises not more than 6.3%. The propor-
tions of age-sex groups in mixed herds (according to V. I. Krylov)
iz{ adults 71.1%, of which 36% are females and 35.1% are males;
immatuces of both sexes amount to 28.5%. In his ultimate work,

Vel. Krylav (1967) brought feorth new data on the annual increment
of the walrus population as ll.2%. In addition, he assumed that
the adult part of the stock comprised 70% and that the proportion
of males to females was l:l.

Sexual maturity of walruses, according te the data of V. I..
Krylov (1967}, sets in in males at the age of 7 to 9 years (in
the majority at B yrs.); in females at the age of 6 to 8 years (but
the greatest part of them matures at 7 yrs. of age). Only 35% of the
mature females glve birth each year.

According to the data of foreign investigators, the crude
birth rate of the Pacific walus is 11% (Scott et al., 1959) to
14% (Burns, 1965); in the Atlantic walrus it is 8% (Mansfield,
1959). It should be noted that, according to Burns' data, about
47% of the adult females give birth each year, i.e. 12% more than

indicated by V. I. Krylov's datae.

We attempted to define the rates of birth and of recruitment
to the adult population of Pacific walruses on the basis of the
Shape. - of the curve of age structure of the population, which
in turn was calculated from the age composition of the harvest.
The proportion 6f males and females in the populations, as already
noted above, comprises l:1l. Therefore the - composition of the
population is the same if we construct the curve on the basis of the
data of age composition of either the males or the females, separ=-
atedy or together. Our collections of aged material were of mal es,
and on that basis, we determined the structure of the population.
First, we combined the data of age composition of the Anadyr sample
with that from the western Chukchi Sea. By combination of these
materials, we determined the proportion of age groups, representative
of the adult pzsrt of the stock, that is the mature animals. Further,
utilizing the data of Burns (1965) and V. I, Krylov (1967) on the
annual amount of fertile females, we determined the birth rate
(15 to 17% of the entire population). However, the highest mortality
apparently occurs in the first year of life of walruses, as in

other pinnipeds. For example, the

natural mortality in the first
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Ve L. Krylov (1965) determined that the annual increment of the

Pacific walrus population comprises not more than 6.3%. The propor—
tions of age-sex groups in mixed herds (according to V. I. Krylov)
1s: adults 7l.1%, of which 36% are females and 35.1% are males;
immatures of both sexes amount to 28.9%. In his ultimate work,
VeIl. Krylov (1967) brought forth new data on the annual increment
of the walrus population as 11.2%. In addition, he assumed that
the adult part of the stock comprised 70% and that the proportion
of males to females was l:1,

Sexual maturity of walruses, according to the data of V. I..
Krylov (1967), sets in in males at the age of 7 to 9 vears (in
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the greatest part of them matures at 7 yrs. of agel). Only 35% of the
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According to the data of foreigh investigators, the crude
birth rate of the Pacific walus is 11% (Scott et al., 1959) to
14% (Burns, 1965); in the Atlantic walrus it is 8% (Mansfield,
1959). It should be noted that, according to Burns' data, about
47% of the adult females give birth each year, i.e. 12% more than

indicated by V. I. Krylov's data.

We attempted to define the rates of birth and of recruitment
to the adult population of Pacific walruses on the basis of the
Shape. of the curve of age structure of the population, which
in turn was calculated from the age composition of the harvest.
The proportion of males and females in the populations, as already
noted above, comprises l:l1. Therefore the composition of the
population is the same if we construct the curve on the.basis of the
data of age composition of either the males or the females, separ-
atezly or together. Our collections of aged material were of mal es,
and on that basis, we determined the structure of the population.
First, we combined the data of age composition of the Anadyr sample
with that from the western Chukchi Sea. By combination of these
materials, we determined the proportion of age groups, representative
of the adult pirt of the stock, that is the mature animals, Further,
utilizing the data of Burns (1965) and V. I, Krylov (1967) on the
annual amount of fertile females, we determined the birth rate
(15 to 17% of the entire population). However, the highest mortality

apparently occurs in the first year of life of walruses, as in




year of life of hooded scals is more fhan 504 (rausmuten, 1961);
in the fur seal it is 40% (severtsov, 1941); and in the riﬁged seal
Lthe average is 35% (Fedoseev, 1966).
‘ The age of sexual maturity in the walrus, if we accept as the
mean: value, that calculated on the basis of the data of V. I, Krylov
and Burns, is 5 to B8 years in females (the majority at 6 to 7 years),
and is 6 to 9 years in males, i.e. nearly the same as in the ringed

» seal (FcLaren, 1958; Fedoseev, 1964; Nazarenko, 1965). The maximal
longevity of wal;uses is 37 to 38 years; in ringed seals of the
Okhotsk sea it is 32 years, and in the Canadian sector of the
Arctic, 41 years (McLaren, 1958). Apparently, the magnitude of
natural mortality in walruses also does not differ greatly from that
of the ringed seal. Therefore, we assume that the mortality in the
first year of life of walruses is the same as in the ringed seal
fe35%. Possibly, this quantity is somewhat high for walruses.

Knowing the quantity of offspring and the natural mortality in

the first year of life, we determined the relative number of yearlings

in the population. Furtherywe estimated the relative quantity of

animals 2 to 7 years of age, allowing that the population curve of

p. 411 walruses in the immature part of the populatiqn represents an ex-—
ponential curve, as in other long-~lived 5peciés of mammals (Severtsov,
1941). The curve of the adult part of the population was constructed
from the mean of the data on age composition of the harvest sample,
As a whole, the overall population curve of the Pacific walrus is
of the exponential type (Fig. 3(1)).
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Fig. 3. Age structure of the Pacific walrus population.

1 - composition of the overall population;
2 - probable structure in the absence of harvests.
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For a lony time, the effect of intensive harvests on the age

structure of the walrus population has been juvenigzation, because
thoze cropped were principally adults.

For this reason, the age structure of the poﬁulation has been
considerably mecdified. In the absence of harvests or with non-
EE%EEF?VG pﬁgvestg{ the population age curve of walruses apparently

would have a curve of the intermediate type i—/(Fig. 3{(2)). The

difference between the exponential curve and the curve of intermediate

type is that the natural mortality of adults in the curve of the

latter type is considerably lower than in the immature animalse. The
intermediate type, the relative number of adults in the stock is larger.
However, with the exponential curves, comparatively more immature
animals would be present.

It cannot be assumed that the proportions of the age classes in
the stock always are accurate representations of the typical curve of
composition, for the magnitude of each age class, although relatively
stable over a long period, is not the same from year to year. In
this connection, the curves (of age structure), which we have shown
in Fige. 3 charécterize the average age composition of the population
over a specific period, but not in obne given year.

In the modern population of the walrus, the magnitude of the
estimated annual increment of newborn young, according to our cal-
culquons, amounts to 15 to 17%, and for animals one year old, the

\7

ean,

A

population does not exceed 9.0%, i.e. the productive females are

11l% of the population. Recruitment to the adult part of the

replenished by approximately 4.5% of the overall population each
year.,

Taking into account the natural and harvest mortality, the actual
increment to the stock will be considerably less than our indicated

amount. According to the data of Burns (1965), the annual mortality

1l / 1In designation of curves of components of the population, we

utilize the terminology of S$. A. Severtsov (1941), who for mammals
and a series ofother animals described three basic types of curves;
exponential (curve of exponential function), logistic or s-shaped,
and intermediate, occupying a middle position between the two pre-

ceding types of curves,




of the walrus averages 12 to 13%, on which basis, the increment to
the population would comprise not more than 3%. With addition of
the overall harvest losses, the mortality evidently exceeds the
increment.

In the period from 1957 to 1960, the number of the Pacific
walruses was estimated at 50 thousand head (Fedoseev, 1962; Fay,
1957). According to Brooks (1963) and Burns {1965), the number
amounted to 70.to 90 thousand. If we take the average number of
animals to 70,000, then the increment of the stock with calculation
of natural mortality stands at 2.1 to 2.8 thousand head,

The mean annual catch amounts to 2.6 thousand head (in the
territorial waters of the USSR it is about 1.1 thousand; in cocastal
Alaska, about 1.5 thousand). HMoreover, at the time of harvest, up
to 30% of the animals sink. Therefore, the overall harvest removal
from the stock amounts to not less than 3 thousand head.

Thus, the number of animals in the Pacific walrus population
apparently continues to be slowly reduced.

Certainly we cannot pretend that our computations are precise,
but they, nevertheless, attest to the tense state of the walrus
stocks. On the whole, there is a need for more precise enumeration
of the animals in coming years, monitoring repeatedly by the method
of aerial photographic Census.g—fﬁlso regquired are more precise
data on the magnitude of natural mortality. The coefficients. of
natural mortality obtained by American investigators apparently are
too high, for they were calculated on basis of aged material from a
population strongly affected by harvests. If the coefficient of
natural mortality is calculated from the maximal age in the sample
(method of F. I. Baranov, modified by P. V. Tiurin, 1963), then it
does not exceed 8 to 10 per.cent (maximal age 40 years)y, on the averagee.
However, this estimate of natural mortality cannot be unconditionally
accepted, since the maximal age under the influence of the harvest
also is lowered. In addition to calculation of population size, studies
of the age structure of the population should be continued, for this
offers the best basis for calculation of the magnitude of the increment

and of diminution of the stock.

2 / the first calculation of walruses by the method of aerial

photographic census was conducted in 1960 (Fedoseev, 1962).
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AGE-SEXUAL STRUCTURE AND ABILITY OF REPRODUCTION
IN THE PACIFIC WALRUS POPULATION

G. A. FEDOSEEV and V. N. GOLTZEY

Magadan Branch, Pacific Research Institute of Fishery and Oceanography

Summary '

In the modern walrus population the increment amiounts to 15—17% of the whole po-
pulation numbers, as calculated by new born walruses, and to 11%, as calculated by year-
lings. The increment of the sexually mature specimens amounts to 9%. While taking into |
account the natural mortality the increment in the walrus population does not excecd 3%. ¢
" In territorial waters of the USA and of the USSR 2.5—3 thousands of walruses are ca-
ught per year what exceeds slightly the increment. : ¥
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BO3PACTHO-NOJOBAA CTPYKTYPA
H BOCNPOH3BOJHUTEJbBHAS CMOCOBHOCTb NONYJAALHH
THXOOKEAHCKOIO MOPXA :

J
r. A. PEJOCEER u B. H. TOJIbLIEB

Mazadancroe ordesenue TurooKearcKkozo HOYHHO-UCCAEG0BATEALCKOZ0 UNLTUTYTT
puibrozo xo3rdcTaa U oxeanozpaguu

B cospeMenHoil NOMYJALUHR MODHKA peNHdHHa MOTOJAHEHHA, HCYHCAAEMAR
M0 HOBODOMACHHBIM, COCTABAAET 15—17%, a mo 3BepAM rojosajoro Bo3pa-
cta — 11% ot uHcjaeHHOCTH pcefl nonyJALHH. [Tonanunenye nqnosozpe.non qacTi
NONyAAUHK COCTABJARCT 9%, C yderToM ecTecTBeHHOi CMEPTHOCTH NpHPOCY B
HOMYAAUMH MOPIKA HE TpeBbllideT 3%. B TeppHTOpHANBHHX BOA3X CCCP n
CILA no6usaetca 2,5—3 THC. rojos Mopxa B FOA, 1910 ResHavYHTenbHO npe-

BHILAET NPHPOCT.

B peayabTaTe HHTEHCHBHOrO-NPOMEIC/AA MOpHKA B XIX u nepBofi NOJOBH-
we XX BB. ro YHC/IEHHOCTb MOBCEMECTHO CHABHO COKpaTHAACE. B Hactofi-
lee BpeMs, CYdd MO JHTEPATYPHHIM AAHHLIM (Fay, 1957; Scheifer, 1958;
Mansiield, 1959; ®enocees, 1962 1 ap.), YHCACHHOCTD mopeit Bo Bceft ApK-
THKe He TpeBHliaeT 100 Thic. ronos. HecMoTpsa Ha TO, YTO NPOMbIL/IEHHAA
no6uua Mopxefi kak 8 CCCP, Tak n 3a pyOemoM 3anpelexa, sonpoc 06.
OXpaHe W BOCCTaHOBJEHHH HYHCIEHHOCTH STHX HHBOTHHX OCTaeTcHd BECbMA
aKkTyanbHbiM. Jleno B TOM, 4TO NMPOMEICEN MOpKeH MPOH3BOMHTCHA MECTHHM
Hace/eHHeM, H MpEKpalleHHe STOro NPOMbBIC/AA HEBOIMONRO, TaK KaKk MSACO
MopxXa [Jf SCKHMOCOB H GeperoBmx Uykuefi B paje MecT ABIACTCA onm-
HHM H3 OCHOBHEIX MPOAYKTOB MHTaHHA. JlanbHefillee HCOAb3OBANHKE MOpPHKek
[IO/IKHO POH3BOAHTLCA C YIETOM GHOMOTHUECKH 060CHOBaHHBIX HOpPM AO6H- -
up. A 370, B CBOK Ouepelb, TpeGyeT JETAaNbLHOrO HIydeHHA pila BONPOCOB
AHHAMHKH YHCJEHHOCTH BHIA. S

B HacTositeM COOGLIEHHH Jeaercs MONHTKA XapaKTepHCTHKH BO3pacT-
HO-TI0JNOBOR CTPYKTYPH, BOCMPOH3BOLHTENLHOR CMOCOGHOCTH H nuddepen-
LHAUHH TONYJsUHH THXOOKEaHCKOro Mopxa (Odobaenus rosmarus diver-
gens llliger, 1815). . o

B ocsopy paGoThi MOJOMENH -HallH HaGal0fEeHHA, NPOBEAEHHbIE HA Jle-
[OBBIX 3aJ€)Kax H GeperoBbix JexOHIIAX MOpHa B BepunrosoM, Yykot-
CKOM MOpAX, MaTepHajlH 10 BO3PacTHOMY COCTaBy nofoek, cobpaHHble
ocesibio 1964 r. (3y6H oT 541 XIIBOTHOrO), @ TaKMe HEKOTOpHE JauTepatyp-
Hble JaHHHE. '

Muorue Hccaenosatesnd (Apcenbes, 1927; Benomoasckufl, 1939; dpe#-
Man, 1940; Hukynun, 1940; sl6nokos, Benbkosuy, 1962; Kpbitos, 1965;
Collins, 1940; Fay, 1957 u np.) OGpaTHAH BHHMAaHHe, 4TO oGpa3yeMbie
MOpPIKaMH JIei0BHE 3A/IENKKH H 6eperoBeuie Jex6HIIA B JeTHe-0CeHHHA ne-
pHOJ He OLHHAKOBH MO coctapy HBOTHbIX. Ha6.niofanTcs ABa OCHOBHBIX
THOA CKOMJEHHA: CMElIAHHHE, COCTOSMIHE H3 CaMOK C JCTEHMIIAMH H HE-
nosopoapennix ocoGefi o6oero mosra; CaMUOBHE, B KOTOPHX BCTpe4arTes
TONbKO B3pOC/ble CaMIlbl, YCTAHOBJIEHO TaKXKe, HTO B JIETHEE BpeMs B AHa-

awipckoM 3aanse (Pymnepckoe, Meeukesckoe JAexOHILE) H Yy ceBepo-BOC-
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Age-sex structure and reproductive capacity of the Pacific
walrus population

by G.A. Fedoseyev and V.N. Goltsev

Magadan branch of the Pacific Ocean Scientific Research Institute of
Fishery and Oceanography

In the present walrus population, the recruitment based on the number of
newborn amounts to 15—17%, and the recruitment based on the number of one-year-
olds amounts to 11% of the total numbers of the population. The recruitment of the
sexually mature part of the population is 9%. With the natural mortality taken into
account, the increment in the walrus population does not exeed 3%. In the territorial
waters of the USSR and USA, 2500—3000 walruses are killed annually; this number is
slightly higher than the increment.

As a result of intensive exploitation of the walrus in the 19th and the
first half of the 20th centuries, its numbers have greatly diminished
everywhere. Judging from the literature (Fay, 1957; Scheffer, 1938;
Mansfield, 1959; Fedoseyev, 1962, etc.), the numbers of the walrus
throughout the Arctic today do not exceed 100,000 head. Despite the fact
that commercial utilization of the walrus has been banned both in the
USSR and abroad, the question of protecting and restoring the numbers of
these animals is still a rather pressing one. The point is that the walrus is
utilized by the local population, and it is impossible to stop. this, since
walrus meat is one of the staple foods of the Eskimo and coastal Chukchi in
some places. Future utilization of the walrus should be carried out only on



the basis of biologically substantiated rates of harvesting. This calls for a
detailed study of the population dynamics of this species.

This paper is an attempt to characterize the age—sex structure,
reproductive capacity and differentiation of the Pacific walrus population
(Odobaenus rosmarus divergens llliger, 18135).

The paper is based on our own observations carried out at the ice
rookeries and coastal hauling-out grounds of the walrus in the Bering and
Chukchi seas, material on the age composition of walrus takes (teeth from
541 animals, collected in the autumn of 1964), as well as data from the
literature. -

Numerous researchers (Arsenyev, 1927; Belopolsky, 1939; Freiman,
1940; Nikulin, 1940; Yablokov, Belkovich, 1962; Krylov, 1965; Collins,
1940; Fay, 1957, etc.) have noted that the ice rookeries and coastal
hauling-out grounds formed by the walruses during the summer—autumn
differ in the composition of the animals. Two main types of groups are
noted, namely mixed groups consisting of females with their pups and
sexually immature individuals of both sexes, as well as male groups
consisting exclusively of adult males. It has also been established that
mainly male walruses are found in the Anadyr Gulf (Rudder, Meyechken
hauling-out grounds) and on the northeastern shores of the Chukchi
Peninsula during the summer. It has been noted that only adult males haul
out at the Rudder grounds (Arsenyev, 1927; Nikulin, 1940; Yablokov,
Belkovich, 1962, etc.). V.I. Krylov (1966) has established that along with
the adult males, up to 8—10% of the herd at the Rudder grounds consists of
juveniles up to 3 years of age. Some of the males migrate to the
northwestern part of the Chukchi Sea (near Wrangel Is.), which is also
inhabited by females with their pups and sexually immature individuals of
both sexes.

Thanks to the method of age determination by tooth cement layers
(Chapsky, 1941; Mansfield, 1959; Krylov, 1965, etc.), a more detailed
differentiation of the walrus population based on analysis of walrus takes
has become possible. Our data on the age composition of the harvested
male walruses (see ,Fig. 1) show that 6—11-year-old animals predominate
(approximately 60%) at the Rudder grounds in August—September,
whereas 11—19-year-olds comprise up to 73% of the animals on Wrangel



Is. (Blossom hauling-out grounds) during the same period. An interesting
fact is that old males 21—37 years of age, which are hardly ever
encountered on Wrangel Is., constitute up to 10% of the walruses at the
Rudder grounds.
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Fig. 1. Age composition of the takes of male walruses at the Blossom (1) and Rudder
(2) hauling-out grounds

B b oa gk

TS

Fig. 2. Age composition of the takes of male walruses at ice rookeries in the Chukchi
Sea (based on the data of V.I. Krylov, 1965): 1 - 1960, 2 - 1961, 3 - 1962

V.I. Krylov's data (1965) on the age composition of the walruses at the
ice rookeries during 1960—1962 (Fig. 2) indicate that 11—20-year-old
animals also predominate among the male walruses in the western part of

the Chukchi Sea.
Since the data on the age differentation of male walruses are based on

the analysis of walrus takes, one naturally wonders whether these



differences in the age composition of walruses from one area to-the next
are the result of the selectiveness of hunting. V.I. Krylov (1965) believes
that the hunters of the Chukchi area strive to get the largest animals. As a
result of this, fewer young animals and more adults are killed. Krylov also
notes that old male and female walruses are only occasionally encountered
among the animals killed in the northwestern parts of the Chukchi Sea.

There is no doubt that selectivity plays a certain role in the walrus
hunt, but it is not likely to be the main cause of such a sharp difference in
the age composition of the walrus takes from the Rudder grounds on the
one hand, and those from the Blossom grounds and ice rookeries of the
western part of the Chukchi Sea on the other. In our opinion, when the
walruses are crowded together without any age differentiation, it is
difficult for the hunter to shoot off animals of a specific age (e.g. only 6—
10-year-olds or 11—13-year-olds), since the difference in their size is
insignificant (10—30 cm). Meanwhile, 6—10-year-old walruses were
harvested in larger numbers near the Rudder grounds, while 11—15-year-
olds predominated in the takes from the Chukchi Sea. It is the animals of
these age groups that account for the differences in the composition of the
takes graphed in Fig. 1. The selectiveness of the hunt apparently consisted
only in the fact that hardly any sexually immature animals (i.e. from 1 to
5—6 years of age) were killed by the hunters either in the western part of
the Chukchi Sea or in the Rudder area.

It is appropriate to mention the comments of I. Veniaminov (after P.G.
Nikulin, 1940) who, characterizing the summer distribution of walruses in
Alaska, notes that the walruses landing in Alaska are essentially all males,
juveniles and aged animals, never females. Furthermore, P.G. Nikulin
(1940) is inclined to believe that these groups are formed by bachelor
walruses which do not participate in mating.

Consequently, there probably is some differentiation of the Pacific
walrus population during the summer—autumn period. Predominantly
maturing males or young sexually mature walruses that are not quite
physically mature (6—11 years old), as well as aged males 20 years of age
and older, remain in the Anadyr Gulf (Rudder area and the Meyechken
spit) and apparently along the Alaskan coast for the summer. A few
sexually immature walruses (3—5 years old) remain with them. The




females, physically mature males and sexually immature male and female
walruses migrate to the western part of the Chukchi Sea (around Wrangel
Is.). At the same time, adult males often form separate groups at the ice
rookeries.

Data on the ratio of different age groups in various populations are
scarce. K. K. Chapsky (1936) attempted to determine the annual increment
in the Atlantic walrus population. He assumed that the sexually mature
animals made up 50% of the total population, and that only one-half of the
females bore pups annually (according to Chapsky, female walruses
mature in the fourth—sixth year of life, and male walruses mature a year
later). With these initial data, Chapsky determined that the annual number
of offspring does not exceed 12.5%, and with non-breeders and natural
mortality taken into account, not more than 10%.

S.Yu. Freiman (1940), on the basis of a study of a large group of Pacific..
walruses, quotes the ratio of age groups as 59% adults, 24% sexually )
immature individuals, and 17% juveniles. According to S.Yu. Freiman,
sexual maturity sets in at the age of 3 year in female walruses, and 5—6
years in male walruses.

V.I. Krylov (1965) determined that the increment of the Pacific walrus
stock amounted to not more than 6.3% of the total herd. The age—sex ratio
in the mixed walrus rookeries (according to V.I. Krylov) was 71.1%
sexually mature animals (36% females and 35.1% males) and 28.9%
sexually immature walruses of both sexes. In his most recent paper
(1967), V.I. Krylov presented new data on the increment of the walrus
population, which was 11.2% of the total herd. At the same time, he
indicated that the sexually mature part of the herd made up 70% of the
animals with a 1:1 ratio of males and females.

According to V.I. Krylov (1967), sexual maturity in walruses sets in at
the age of 7—9 years (mostly 8 years) in male walruses, and at the age of
6—8 years in female walruses (but the greater part of the females begins
to breed at the age of 7). Only 35% -of the sexually mature females bear
pups annually.

According to the data of foreign authors, the number of offspring
amounts to 11% (Scott et al., 1959) and 14% (Burns, 1965) in the Pacific
walrus, and to 8% of the whole population in the Atlantic walrus



(Mansfield, 1959). According to Burns, about 47% of the sexually mature
females breed annually (12% more than indicated by V.I. Krylov).

We have attempted to determine the number of offspring and
recruitment of the sexually mature part of the Pacific walrus stock by
plotting a population curve which, in turn, was based on the age
composition of the walrus takes. As we have already noted, the
male/female ratio in the walrus population is 1:1. Therefore, the type of
the walrus population curve will not change if we plot a curve on the basis
of the age composition of the males and females separately or together. In
our samples, the age material pertained mostly to the males, and the
structure of the population was plotted on the basis of this material. At
first, we combined the data on the age composition of the walrus takes
from the Anadyr Gulf and from the western part of the Chukchi Sea.
Combined, this material allows us to establish the age-group ratio
characteristic of the sexually mature part of the herd, or, in other words,
the population curve for the sexually mature animals. Later, having used
Burns' (1965) and Krylov's data (1967) on the annual number of pup-
bearing females, we determined the number of offspring (15—17% of the
total population). However, in walruses, as in other pinnipeds, the highest
mortality is observed during the first year of life. For example, the natural
mortality in the first year is over 50% in the hooded seal (Rassmusen,
1961), 40% in the fur seal (Severtsov, 1941), and an average 35% in the
ringed seal (Fedoseyev, 1966).

The age of onset of sexual maturity in walruses, if we go by the
averages based on Krylov and Burns' data, will be 5—8 years (mostly 6—7
years) for the female walruses, and 6—9 years for the males, i.e. almost the
same as in the ringed seal (McLaren, 1958; Fedoseyev, 1964; Nazarenko,
1965). The maximum known age is 37—38 years for the walrus, 32 years
for the ringed seal of the Sea of Okhotsk, and 41 years for the seal of the
Canadian sector of the Arctic (McLaren, 1958). Apparently, the natural
mortality of the walrus does not differ much from that of the ringed seal.
Therefore, we have accepted the mortality of the walrus during its first
year of life as equal to that of the ringed seal, i.e. 35%. This figure may be
slightly overestimated for the walrus. '



Knowing the number of offspring and the natural mortality in the first
years of life, we determined the relative abundance of yearlings in the
population. We later calculated the relative number of 2—7-year-olds,
assuming that the population curve in the sexaully immature part of the
walrus population is an exponential curve as in other long-lived species of
mammals (Severtsov, 1941). The population curve of the sexually mature
part of the walrus population was plotted on the basis of the average data
on the age composition of the walrus takes. On the whole, the population
curve for the present Pacific walrus population proved to be an
exponential curve (Fig. 3, 1). :
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Fig. 3. Age structure of the Pacific walrus population

1 - present population, 2 - conjectural structure with no hunting

Under the effect of prolonged intensive exploitation of the walrus, the
age structure of the walrus population has undergone significant
rejuvenation, since predominantly adult animals were killed off. Because
of this, the type of the population curve has changed considerably. In the
absence of hunting, or with nonselective hunting of the walrus, the
population curve for the walrus is apparently of the intermediate type!l
(Fig. 3, 2). The difference between the exponential curve and the
intermediate curve lies in the fact that the natural decrease in the sexually

lwe haved used S.A. Severtsov's terminology (1941) for the walrus population curves.
He described three main types of curves for mammals and a number of other
animals: the exponential curve (curve of the exponential function), the logistic or
S-shaped curve, and the intermediate curve which lies between the two previous

types.



mature part of the herd by the intermediate type of curve progresses
much more slowly than in the sexually immature part of the population.
Because of this, the relative abundance of sexually mature animals in the
herd is greater. With the exponential curve, there is a certain relative
increase in the number of sexually immature animals, which alters the
ratio.

One should not assume that the ratio of individual generations in the
herd will always give the cormrect population curve of this or that type,
since the size of individual generations, though relatively stable over a
long period, cannot be absolutely invariable. Therefore, the types of
population curves (age structure) presented in Fig. 3 characterize the mean
age composition of the population for a given period, not for any year as a
whole.

In the present walrus population, the recruitment, which is calculated..-
by the number of newborn, amounts to 15—17% by our estimates, while )
the recruitment based on the number of yearlings averages 11% of the
total population. The recruitment of the sexually mature part of the
population does not exceed 9.0%, i.e. the relative recruitment of breeding
females is approximately 4.5% of the total numbers of the population.

If we take the natural mortality and the number of animals killed by
hunters into account, the actual increment of the herd will be substantially
smaller than indicated by our recruitment figures. According to Burns
(1965), the annual mortality of the walrus averages 12—13%. With this
taken into account, the increment of the walrus population will not exceed
3%: if we take into account the number of animals killed by hunters, the
total losses will apparently exceed the increment.

During 1957—1960, the Pacific walrus population was estimated at
50,000 head (Fedoseyev , 1962; Fay, 1957). According to Brooks and Burns
(J.W. Brooks, 1963; J.J. Burns, 1965), the Pacific walrus population
numbered 70,000—90,000 head. If we take 70,000 as the average number
of walruses, the increment of the herd with natural mortality taken into
account will be 2100—2800 head.

The average annual take by hunters is 2600 head (about 1100 in the
territorial waters of the USSR, about 1500 off the coast of Alaska). In
addition, up to 30% of the animals drown during the hunting season.



Therefore, the total removal from the herd during the hunting season
amounts to at least 3000 head.

We can therefore say that the numbers of the Pacific walrus
population are obviously continuing to decrease slightly.

Of course, we do not claim that our estimates are highly accurate, but
nevertheless, they do indicate that the walrus stocks are dwindling. To get
a more accurate estimate of their numbers, the walrus count should be
repeated by aerial photographic survey within the next few years2. The
data on natural mortality also require verification. The coefficients of
natural mortality derived by American researchers are apparently
overestimated, since they were calculated on the basis of the age data for a
population highly rejuvenated by hunters. If we were to calculate the
coefficient of natural mortality by the maximum age in the samples (F.L
Baranov's method modified by P.V. Tyurin, 1963), its value would e
probably not exceed 8—10% on the average (maximum age 40 years) for )
the walrus population. However, even this value of natural mortality
cannot be accepted unconditionally, since the maximum age has also
decreased under the influence of hunters. In addition to population
surveys, we should continue to study the age structure of the walrus
population; this would make it possible to obtain a well-founded
calculation of the increment and losses in the herd.

2The first aerial photographic survey of walruses was carried out in 1960 (Fedoseyev,
1962)
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BO3PACTHO-NIOJIOBASI CTPYKTYPA
H BOCINIPOU3BOAUTEJBHASA CIIOCOBHOCTDH nonyJgsauuuu
THXOOKEAHCKOIO MOPXA :

I A. @ELJOCEER u B. H. F'OJIBIER

Muczadancrkoe ordeaerue Tuxookeanckozo HQYHHO-UCCACDVBATEABCKO20 HHCTUTYTO
peibroc0 xozadcrea u oreanocpagun

B coBpcvenHOl UONy/ sUHA MOp>Ka BEJHUMHA IOHOJIHEHHS, HeUHCASOMAs
10 "HOBOPOMACHULIM, cocTapaser 15—17%, a nmo asepsM rogosadqoro Boapa-
cra— 11% oT uMcaeHNOCTH Beelt monvasnuu. IlomosHelHe NOJOBO3PENo $acTH
Oy IAnHH cocrasaseT 9%. C yyeToM ecTeeTBRCHHON CMCPTHOCTH TOpPHPOCT B
HOOYJIANHM MopXa He¢ npesbliiaer 3%. B TeppurtopHansBeix Bomax CUCP u
CHIA poGsizacrea 2,53 TeIC. TOJ0B MOpP¥a B TOJ, YTC HC3HAUMTRJABHO IIpe-
BBILIAET HPHPOCT,

B pesyaprate HHTEHCHBHOTO NpoMBICIA MopKa B XIX u NepPBOA NMOJIOBHU-
He XX BB. €r0 YHC/JAGHHOCTL MOBCEMECTHO CHJABHO COKpaTtuaack. B macrosa-
HWICEe Bpems, CyAsd MO JHTepaTYPHbIM naHHBIM (Fay, 1957; Scheffer, 1958:
Mansfield, 1959; ®enocees, 1962 4 1np.), YHCICHHOCTD MOpe# Bo Bcell ApkK-
THKe e npesbiuliaer 100 Teic. rosos. HecmoTpst Ha TO, 4TO UpOMBINLIEHHAS
Ao6blua mopskefi Kak B CCCP, Tak u 3a pybexom sanpeireHa, sonpoc o6
OXpaHE U BOCCTAHOBJIEHMM UYHCJAEHHOCTH 3THX XHBOTHBIX OCTAETCS BEChMA
aKTyaJsbHpIM. Jleso B TOM, UTO NPOMBICCA MOpIKeil TIPOH3BOAHTCST MECTHEIM
HaceJCHHEM, U [IPEKPAIEHHE 3TOrO JIPOMBICA HEBO3MOXKHO, TaK KAK MSICO
MOpXKa IJ 3CKHMOCOB U OGeperobBbiXx YyKYell B pAKE MeCcT SBJfeTcsS Of-
HHM H3 OCHOBHBIX HPOLYKTOB NMHUTaHHA. JlanbHelinlce HCNOIb30BAHHE MOp3Ken
AQAHKHO [IPOHIBCAUTHCA C YIeTOM OHOJOTHYECKH OGOCHOBAHHBIX HOPM AOGLI-
YH. A 3TO, B CBOIO OYepenb, TPeSyeT AeTANbHOIO H3YUYEHHs PANA BONPOCOB
AHHAMHKM YHCJEHHOCTH BHA.

B HacTodAlleM cOOGIUEHHH Ieaaercs IONmLITKA XapaKTE€PHCTHKH BO3pacT-
HO-TIOJIOBOH CTPYKTYPbI, BOCHPOHU3BOAHTENALHON CHOCOGHOCTH M aupdepen-
HHalMi AONyJSIHH THXOOKeaHckoro Mopxa (Odobaenus rosmarus diver-
gens Illiger, 1815).

B ocHoBy paGoThl mogoxkeHnw Haip HaGJNIONEHHs, NPOBEAECHHDIC Ha .Je-
AOBLIX 3a/€RKaX H OeperoBbx JeKOHIIAX MOPKA B Bepunrosom, Uykor-
CKOM MOpPsX, MaTepHaJjdbl [0 BO3PACTHOMY COCTABY MHOGOEK, cobpanHbie
ocenbro 1964 r. (3y6wl ot B4l JXHBOTHOIO), & TaKXkKe HEKOTOpble JIMTepaTyp-
Hble XaHHBIE,

Mruorue mccaenoraTenu (Apcenber, 1527; Benonoabckuit, 1939: Dpeii-
MaH, 1940; Huxymuu, 1940; S6aokos, Beapkosuw, 1962; Kpwuios, 1965;
Collins, 1940; Fay, 1957 u up.) o6paTH/n BHUMAaHHe, 4YTO o6GpasyeMmoie
MOpaMu JEAODbic 3aJeKKU H Geperobble AexOGHUIIA B JeTHe-OCeHHHH Je-
PHOIN HE OZHHAKOBBI MO COCTABY KHUBOTHEIX. HaG.I0Q2l0TCH ABA OCHOBHBIX
THIIA CKOTJIEHMMH: CMENIAHHBIE, COCTOAMIME U3 CAMOK C MCTCHRIIAMHM M He-
NOJOBO3PENLIX OCOGell 0B0Tro Moja; CaAMUOBbLIE, B KOTODBIX BCTPEUAIOTCA
TOJBKO BIpOCJIEle CAMIUBl. YCTAHOBJAEHO TAK)Ke, 4TC B JeTHee Bpems B Ama-
ABIPCKOM 3a/auBe (Pyanepckoe, Meeukenckoe Jgex6ume) H v CeBepo-BOC-
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TouHptx GeperoB UyXoTCKoro n-osa OOHTaiOT B OCHOBHOM caMmibl. OTMe-
yaercd, uro Ha PyamaepcKoM JexOHILE 3aJeralT TOJABKO B3POCJAble CaMIb
(Apceares, 1927; Hukryaun, 1940; S$6nokos, Benekosuw, 1962 u xp.).
B. 1. Kpuios (1966) ycTaHOBHJ, UTO, HApsAAy CO B3POCHLIMH MOPXKaMH -—
KIWHIIKAPAMH», Ha Pynaepckom Jgexouule 1o 8—109% iorosoesrst cocrapiada-
10T MoJgoable no 3 Jer. HacTe caMIlOB YyXOAUT B CeBepo-3amaiHblid panoi
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Puc. 1. Bospacrhoii cocTap mofoek Mopzei (camibl) Ha bBaoccomMckoM (1} =
Pyaaepckom (2) Geperopnix sexOHILax
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Puc. 2. BospacTiiof cocraB caMiioB B NOJOMKAX MOpa Ha JEMOBBIX 3a/leKxaxX B Uykor-
ckoM Mope (ne naneeiM B. M. Kpniora, 1965)
{1960 r., 2 — 1961 r., 3 — 1962 1.

YyKoTcKOro mopst (BOJIH3H O-Bd BpaHreas), rac OOHTAIOT TakKXe CaMKH C
METEeHBIIAMH W HENOJOBO3peJbie KUBOTHBEIe 000ero noJa. _

Baarogaps paspaGoTKe MCTOAHKH OIDEENeHHsi BOo3pacTa Mopxa Io
HACJOCHHIO UemenTa 3y6os (YHanckus, 1941; Manslield, 1959; Kpnaos,
1965 u Ap.) ¢TaJa0 BO3MOMHBIM 0oJee AeTanibHO pas’odparbcda B nuddepen-
HHAIHK IONYJsSUHH MOpyka Ha OCHOBe anaJuaa nmodoek. Hamu nanuwie mo
BO3PACTHOMY COCTaBy L000eK caMuos (pHc. 1) NOK43bIBAIOT, UTO HA Pyn-
JAEPCKOM JIEXKOHUILE B aBrycre-ceHTabpe npeobaanaloT ssepu 6—11 Jder (oxo-
a0 60%), B To BpeMs Kak na o-se Bpanrens (Baoccomckoe JeKOULIEe) L0
739, cocrapasiioT KupoTHble [1-—19 uyer. MHTepecHo, yTo Ha PyniepckoM
Aex6ume no 10% cocTaBARIOT CTApble CaMUbl B Bo3pacie 21-—-37 JeT, KOTO-
pBIX AOUTH He ObBLIO Ha O-Be Bpanrens.

Jannvie B. Y. KpouoBa (1965) mo BO3pacTHOMY COCTaBy MOp:KeH Ha
JeJOBLIX 3aJexkkax B 1960—1962 rr. (puc. 2) CBHAECTEABCTBYIOT O TOMM, HTO
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B 3anagHOH 4acTH HYKOTCKOro MOpsi CPeIH CAMIOB TaKXKe npeod.1a1aoT
KHBOTHBIE B BOo3pacTe 11-—20 aer.

[lockoabky nmanHbie 0 BO3PACTHOH AnppePEeHLHaNHT CaMIOB MOpKeil
[IOJTydYeHh! Ha OCHOBe aHAJJdH3a INMoOOEK, eCTECTBeHHO, BO3SHHKAET BOIpPOC: HE
ABJSIIOTCA J14 yKa3aHHBIE BBIMIE DA3NMYHA B BO3PACTHOM COCTABE MOpIKei Io
OTACJIBHBIM paHOHAM CJACACTBHEM CEeJAEKTHBHOCTH IpoMbicaa? B. H. Kpbrion
(1965) cumrtaer, uto B HykoTcKom MOpe 3Bepo0OH CcTaparTcd 6UThL HaHGO-
J€e KpyNHbIX 3BepcH. B pesy/sbTaTe 9TOro HenoJoBoO3pesbix 3Bepei B noGoil-
Kax MeHbLIe, uem B3pocanix. Kpome toro, B. H. Kpeliior oTmedaer, uro cra-
prie ocobn 0G0ero nosa B CeBepo-zamafHoll wacTd UyKOTCKOTo MODS B NO-
0ORKAX €IHHUYHBI. :

Be3ycnoBHO, CEIEKTHBHOCTL UMEET MECTO NMPH HLOGHIYE MOp2KeH, HO Bpsjx
JF 3TO MOXKET CbITh IVIABHOH NPHYMHON CTOMb YETKOTO PA3AHTHS B BO3pacT-
HOM cocTape NOGOeK Mopxkel ¢ Pyigaepckoro gexk6uuia, ¢ onuod CTOPOHBI,
H ¢ BroccoMckoro viek6uila u JIeIOBLIX 3ajI€KeK 3AMAILHON YaCTH Uykort-
CKOIo Mopsi,— ¢ Ipyrod. Ham npeacraBasieTcss, 4To0 3 yCA0OBHSX NIPOMEBICJA,
KOrjla MOpXKH 3aJCraiorT O4eHb IVIOTHO, Ge3 Kakoi-an6o auddepeHuwanuu
110 BO3pacTy, 3EepO0OI0 TPYAHO OTCTPEIATh >KHBOTHBIX ONPENESeHHOIO BO3-
pacra (Hanpumep, TOJAbKO 6—10 net uau 11—13 ger), Tak Kax pasHdIa B
pasMepax 3TUX KHMBOTHBIX HeBeguka (10—30 cam). Mexay tew, MOPIXH B
Boapacte 6—10 ser B GoJbmeM Koaudecrse NOGHBATHCL B paiioHe Pyanep-
CKOTO JIeXKOHIla, B TO BPEMS K4K B UyKOoTCcKOM Mope B 11060#Kax npeobaa-
Aanay zpepd 11-—15 qaer. Fimeniro sa cuer :KHBOTHBIX 3THX Bo3pacTos HabJrio-
AaeTcd pasaudne B COCTaBe NoGoex, NpeiAcTaB/JAeHHbIX Ha pHC. 1. OueBunno,
CEJICKTHEHOCTD MPOMEIC/IA LiDOABAAJIACE JAMIIb B TOM, UTO 3BEPOGOM KaK B
3anapHo# uactu YyKOTCKOro Mopsi, Tak H B pafiode Pynigepa nouru He fgo-
ObIBaJIM HENOJOBO3PEJAbIX 0CoBel, T. €. }KHBOTHBIX B Bospacte ot | roma no
5—6 JreT,

YMeCTHO HalOMHHTbL 3aMeuanus V. BennamuuoBa (o Il. I'. Hukyauny,
1940), kKoropul#t, XapaKkTepusys bacrnipenejeine Mop:ikell v AJMsCKH B JeTHee
BpEMsl, OTMEUYACT: «BEChbMa 3aMCUATEJNbHO, UTO MODPIKH, IPUXOJSIIHE Ha AJrsa-
CKy, CyTb BCE CaMlbl, MOJOABIE H [pecTapesble, W HHKOLAA He BHAEIH
MeX Iy HUMH caMOK». Boaee roro, I1. I'. Hukyaun (1940) ckaonen NoOJIATaTD,
UYTO STH CKOMJEHHA O0O0pas3yloTcsl XOJ0CTAKAMH, HE YYACTBYIOUIHMH B Cla-
pPYBaHHU.

Takum ofpasom, BEPOATHO, MOKHO TI'OBOPHYDL 06 onpeaeneHHon audde-
PCHUHANUH THXOOKCAHCKOH IONYJsiiHH MOpPKAa B JeTHe-OCeHHHI OepHoOi.
B AnanpipcxkoM 3asause (paiion Pyngepa u xocbl MeeukeH) H, ouweBHmHO,
Y AJIACKHHCKOIO HOGEpEeXbs Ha JCTO OCTaloTe:d Np2HMYIUECTBEHHO CO3pe-
BAaOUMe CaMilbi HJAH MOJIOABIC IOJIOBO3peJble, HE NOCTHIHIHE HOCTATOYHON
dbuznueckoil apesocTd 3Bepu {(6—11 Jger), a Takxe npecrapessle caMibl
20-neTHero BoapacTa H c1apire. B HefoABIIOM KOJHUECTBE C HUMH OCTAIOTCS
HeroJIGBoEpeIble — 3—5 JeT. B 3anaauyio uacts UykoTcKoro Mopa (pafoH
O-Ba BpaHresasi) yXoasaT caMKH, GHM3HYCCKH 3peJible CaMUbl HENoJIOBO3peThie
ccobn o6oero noaa. Ilpu 5TOM B3pOCABIE CAMULI HAa JEIOBLIX 3a/JeKKAX He-
peako obpaayior o60CcOONeHHBIE TPYNNHL.

HanHble O COGTHOLIEHHM BO3DPAaCTHBLIX TPYNN B PasJHUHBIX HONYJAALUUAX
ckyaunl, K. K. Hanckuii (1936) cienan nonbiTKy onpeneauTtsb BEJHUYHHY exKe-
TOAHOTO NPHPOCTAa B ATJIAHTHYECKOH HOMyJAsinuu Mopxka. OH IO0Jaras, uro
MOJIOBO3peJibie COCTaBASTIOT 509% OT BCell YHCAEHHOCTH COUYJAAIIMH H TOJIbKO
[IOJIOBHHA E3POCABIX CAMOK LIEHHTCA exeronHo (no K. K, Yanckomy, caMiu
CO3peBalOT Ha 4—6-M TOAy IKHU3HH, CAMIB ~— Ha T'OZ TO3XKe). TIpu takux
HCXOnHBIX AaHubix K. K. Yanckuit ompenesnns, 4To BeHYMHA €XXEromxHOro
npunaona He upeBnimacr 12,6%, a ¢ yyetomM AJ0BOCTH H ecTeCcTBeHHON
CMEePTHOCTH — He Soqaee 109%. '

C. 10. Dpeiiman (1940) Ha OCHOBAHHH 06C/enNOBaHHA GOJIBHION TPYIIIBL
THXOOKCAHCKHX - MOD2KeH I[PHBOAHUT CJAENYIOLlee COOTHOIISHHE BO3PAaCTHBIX
rpynn: B3pocasie — 59%, renosoBospeasie — 24%, wmoaomHsK — 17%. [To-
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JOBaA 3peaocTh y caMoK Mopxka, no pgamumm C. 1O, ©Opefimana, Hacrynaer
B 3-JeTHeM Bo3pacTe, caMIbl CO3peBalT B 5—6 Jer.

B. U. Kpeiios (1965) ompemeans, 41O MPUPOCT CTaAa THXOOKEAaHCKOTIO
MOp¥Xa cocTasasier He Oogdee 6,3% or ofutero noronosbsa. COOTHONIICHHE
BO3PACTHO-TIOJOBBIX FPYNI B CMEIIAHHLIX 3adexkax Mmopxei (no B. M. Kpui-
J0BYy) ciaedyioiee: noJgopospeasie —71,1%, ua HHX caMok-—36%, cam-
1oe — 35,1Y% , Henogdosospessle 06oero noaa — 28,9%. B nocanennein pabo-
Te (1967) B. M. KpelioB npuses HOBbie AAaHHbLIE MO OPHPOCTY NONYAALHH
Mop:xa — 11,29% o1 o0Hiell YHC/JASHHOCTH IOToqAoBbsi. IIpH 3TOM OpHHHMA-
JOChL, UTQ HOJIOBO3pesaasi 4acTh CTajaa cocrasager /0Y% npu COOTHOLIEHWH
caMuoB ¥ caMmok 1:1.

[lcroBas 3peaocTs y Mopxke¥, no naneeiM B. M. Kpriiosa (1967), nacry-
naer: y caMIloB B Bospacrte 7-—9 Jger (B Macce B 8 JeT); y CAMOK — B BO3-
pacre 6—8 ner (Ho O4JblIasfg 4acTh M3 HHX HAYHHAET pasMHOXKAaTbcs B
7-1eTHeM Bospacte). ExXeromgHo HMEHHUTCH TOJABKO 3509 NGCJIOBO3pETHIX CAMOK.

Ilo nanpeiM 3apy0eXHbIX HCCACAOBATe]eH, BeJHYHUA NPHIIOAR Y THXO-
oxkeanckoro mopx)a— 119% (Scott et al, 1959) u 149 (Burns, 1965), a y
aTaauTHueckoro mopxka — 89% {(Mansfield, 1959) ot uncseHHOCTH BCeH 110-
nyasunu, OTMETHM, 4YTO, N0 JaHHBIM DB8Hca, B pa3MHOXMEHHH €XKETOOHO yia-
CTRYET OKOJIo 47 % UOoJ0BO3PeabiXx CAMOK MOp¥XKa, T. e. Ha 12% Ooablle, 4eMm
no maunnim B. M. Kpeaosa.

Hamu npeAnpHHsita NONBITKAa ONPEAEJICHHS BEJAHUHHLI IIpHIIcHa H TO-
NOJIHEHHUSA TNOJA0BO3PETON YacTH CTA/lla THXOOKEaHCKOTO MOpiKa Ha OCHOBE
NOCTPOEHHA KPHBOHA Hace/ieHHsl, KOTOpasi, B CBOW cuepelb, Obljla IOCTPOeHA
0 BO3pacTHOMY coctaBy notoek. COOTHOIIEHHE CAMILOB H CaAMOK B IMOIyJs-
HHU MOpP3Ka, KaK yKe OTMeUa/och Bbille, cocrasasger | :1. Ilostomy Tum
KPHBOH HACeJeHHS IONYJAALHH MOPzKa HE H3MEHHTCH, ecid Mei OymeM cCTpo-
HTb KPHBYIO Ha OCHOBC JA4HHBIX BO3DaCTHOrO COCTaBa CAMIOB H CAMOK TO-
pO3HL HJM BMecte. B Hamux céopax BO3pacTHOH MaTepuas OBl B OCHOB-
HOM IO CaMIilaM, HA ero OocloBe M OblJa HOCTPOCHA CTPYKTYpa IONYJALIHH.
BrHavage Mol O0BLeAUHWJAHM AaHHbBie BO3PACTHOTO cocTaBa NoGoek us AbHa-
ABIPCKOTO 3aJuBa H H3 3anajHeHd dacTH UyKoTcKoro mMops. DTH MaTepHasbl
B COBOKYIHOCTH IIO3BOJISIIOT YCTAHOBHTE COOTHOLUEHHE BO3PACTHBIX Tpynm,
XapakTepHoe [AAs HOJOBO3peaol 4YacTH cTaja, HAH, HHBIMH CJ0BaMH, KpH-

BYVHK) HAaAcCeJeHHA IIOJ0BO3PEJABIX MMHBOTHDLIX. ﬂa.nee, HCIOJE30BAB JAHHLBIE -

bDerca (1965) u B. M. Kpptsiora (1967) o KoaHuccTBC €XKErodlo 1Ma0I0HO-
CSLLHX CaMOK, QMpeaeJH d BeAHuUHHKy npumnaoga (ib-—17% ot obumell guc-
JeHHOCTH MOoINyAaauuu). OaHako Ea 1-M TOody KH3HH Yy MOpPXKEeH, N0-BAIAHMO-
MY, KaK U Y APYTHX JAaCTOHOTHX, HabJjamwgaerca HauboJee BbBICOKas CMEPT-
HOCTE MO CPABHEHUK ¢ MNOCJACAYIOIEMMK rogamud. Hanpumep, ecTtecTBeHHas
CMELTHOCTD Ha 1-M TONY HU3HH Yy XoxJjada Ooaee 50% (Paccmycen, 1961},
v KoTHxOB — 40% (Cepepros, 1941) um y KoaAbYaTOH HEPHBE B CPeAHEM
35% (dPemoceesn, 1966).

BospacTt HacTyaaeHus IIOJOBOH 3PEJOCTH YV MOpPXKeH, €C/JM NPHHATL €ro
o cpeaHHM 3HAUEHWsIM, BbIYHCACHHBIM Ha oGHoBe AaanHbix B. M. Kpninosa
n BiHea, ans camok Oyner 5—8 set (B macce co3peBaloT B 67 jer), miad
caMuoeR — 5—9 Jer, T. e. HNOUTH TaKOH XKe, KaK H Yy KOJbYaTOH HepIH
(Mcl.aren, 1958; ®@enoceer, 1964; Hazapenko, 1965). [lpeneabHslt H3BecCT-
HBEIIl BO3pacT y Mop:ka 37—38 JeT, v Koab4aTod Hepnbl OXOTCKOTO MOpS —
32 roja, a y Hepnbe KaHAaJICKOro cekropa ApKTHKH — 41 roa {(Mcl.aren,
19568). Tlo-BuauMoMy, 1 BeJUUHHZ €CTECTBEHHOH CMEPTHOCTH ¥ MOpXKeH pes-
KO He OTJHYAeTCAa OT TAKOBOH y KosibyatoH Hepibl. [To3tOMy CcMepTHOCTL Ha
1-M roay >KH3HH Yy MOp>Kell Mbl HPHHSJHM TaKOH e, KAK H Yy KOab4yaToi
Heposl,— 35%. BoamoxHo, aTa uudpa RIS MOpPKell HECKOJbKO 3aBHILEHA.

2Hasi BeJHUMHY NPHILIOAA U €CTCCTBCHHOU CMEPTHOCTH Ha l-M rooy »Kus-
HH, Mbl OOPEAEIU]IH OTHOCHTEJIABHYIO YHCJASHHOCTL TOOBHKOR B IOHNY/JALIHH.
B naspHelieM BHIUHCIHAH OTHOCHTEJbHYIO BEJHYHHY MKHUBOTHBIX 2 7-j1€T-
Hero Bo3pacTa, AONYCTHB, YTO KPHBasl HAaCeJdCHHA ¥ MOPKeH B HEIOJ0BO3pes
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S0t 4aCTH NONYJISILHH TPEACTABISET SKCIOHCHUHAJIBHYI) KPHBVIO, KakK H v
IPYIHX TOATOXKEBYIINX BHLOB MJAeKonuTaiomux (CeBepuos, 1941). Kpusas
Liace1ens MNMOJMOBO3PENON YacTH INONYJIALUHH Oblia IOCTPOEHA MO CPEeAHHM
ARIHDLIM BO3PACTHOTrO CocTaBa NoGoek. B nenom KpuBasi HacemeHus naa co-
BPECMEHHON MOOYJIALHH TUXOOKEaHCKOTO MOp>Ka [OJYUYHJACE SKCNOHEHIIH-
ajgpHoro tuna (puc. 3, 1),

Ilon ANMHTENBHEIM BO3ACHCTBHEM MHTCHCHBHOLO IPOMEBIC/JIa BO3pacTHas
CIPYKTypa NONyJSIIHH MOPXAa B 3HAUHTENbHOH CTeHNeHH OMOVIOZECHA, TaK KakK
LOBBIBAIMCE NIPEHMYIIECTBEHHO B3DOCABIe XUBOTHBIE, B CBSAI3H ¢ 3THM THD
KPHBOH HAaCEJEeHUsI B 3HAUHTEJLHOH Mepe BHAoHzMeRnen. [Ipm orcyTcTBHE
IIPOMEICIa HJH €0 HeCENIeKTHBHOM BO31CHCTBHH KPHBAS HACEJACHHS B nony-
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Puc. 3. Boapacruasn CTPYKTYPAa IIONYJALHH THXCOKEAHCKOro MOpPKA

{ — Hacenenue B COBpeMeHHOH AOOYJIALNH, 2 -— ApednonaraesMasn CTPYKTYPa TIPH OTCYTCTBHH OpoOMEICHa

JSLLHH MOpoKa, NO-BHAUMOMY, HMEeT BHJI KPHBOH NPOMEXKYTOYHOro THIA |
(puc. 3, 2). Pasauune Mexay SKCIOHEHIIHAJbHOLM KPHUBOH H KPHBOH IIpoMe-
RYTOYHOrO THIIA COCTOHT B TOM, 4TO €CTECTBEHHAA yOBLIb B NOJOBO3pENToH
94aCTH CTajga IO KPUBOH MOCJECAHEr0 THIA HAET 3HAYHTEJbLHO MeIJIcHHee, YeM
B HEINOJOBO3PEIOH YacTH. B CBA3H ¢ 3TUM OTHOCHTEJLHAS YHCJEHHOCTD IIO-
JIOBO3PEJILIX XKHUBOTHBIX B cTaze Goablie. [IpH sKeMoHeHHAABLHON KPHBOM CO-
OTHOLUCHHE MEHJETCS B CTOPOHY HEKOTOPOrO OTHOCHTEIBHOIO YBEJHUYEHHST KO-
JHYECTBA HETOJOBO3PEJIBIX XHBOTHbIX.

He crnenyer mosararth, uTo COOTHOLIeHnHe OTHL/JbHBIX TeHepanui B crane
BCCTAa MOXKET A4BATH NPABHIBHYIO KDPHBYIO HACEJACHHS TOTO WIH HHOFO
THIA, TaK K&K BCJIHYHHA OTAEJBHEIX I'€HEPAUHH, XOTA U HMEET OTHOCHTSJb-
HYI0 CTaOHIBHOCTD B TEYEHHE AJUTEJAbHOIO Nnepuona, BCe 7Ke He MOXKEeT GBITh
abcoIoTHO ONMHAKOBOH. B CBA3M ¢ 3THM THIIBI KPHEBIX HacCeJeHHsI (BO3-
PacTHasl CTPYKTYpa), KOTOPBIE Mbl NDHBOAHM Ha pHC. 3, XaPaKTePU3VIOT
OCPEIHEHHbIH BO3PACTHOH COCTaB TMNONYASUHMH Ha OlpeaesJelHblil IIEPHO,
4 He Ha KaKoH-iiHOO OTHAeJbHBIH TOI. - _ ‘

B copBptMeHHO) NONYISIIHH MOpPIKA BeJHYHHA TTOTIO/IHEHHUR, HCUHCSAEM A
TI0 HOBOPOIK/I€HHDBIM, IO HAIUMM PACYETAM, COCTABASET 15--179%, a ucaucasa-
CMasi No 3BepsiM IOA0BAJIOro BO3pacTa — B cpefHem 119, OT UHCHEHHOCTH
BCeH Tomyasiuuu. IloronHeHne momosospesnofi wacTu IONYJASHH He NPEeBHI-
maet 9,0%, T. e. OTHOCHTEJLHAS BEeJAUYHHA PA3MHOXAKUIHXCA CAMOK MOHOJ-~
HAETCs1 NpHMEpHO Ha 4,5% or obulell YHCNEHHOCTH NONY.ASIITHH,

! B Ha3BaHWL KPHBLIX HACEJIEHHS INONY.ISLHH MBI noie3yeMcsa tepmHHoMorHeRr C. A, Ce-
Beprosa (1941}, xoTophllt AAA MISKONHTAIOIIHX M pPAda APYTHX MXKHBOTHBIX CIHCAJ TPH OC-
HOBHBIX THIA KpHBLIX! 3KCHOHeHIMaNbHas (KpWBas NOKazaTedbHolt (yHKI#M), Joracruye-
CKas, WIH S-06pa3Has, U [DOMEKYTOUHAS, 3aHHMAMLLIad CpenHes NOJOMKEHHEe MeXAY IOBY-
M NpeJBIIYUIHMH THIIAMH KPHBHIX. : :
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Eca# yuecTb €CTECTBEHHYIO H NIPOMBICJIOBYIO CMEPTHOCTDL, TO GAKTHUYSCKHH
APHPOCT Craga OyAeT 3HAUUTEJAbHO MeEHblle rprdBeleHHbIX HAMH [oKa3aTe-
Jgecii mormosiHenuda, [To nauavim béuca (1965), exeroanas cmeprTHOCTE ¥ MOP-
xa B cpeaHem 12—139% . C y4eToM 3THX JaHHBIX, IPHPOCT B NONYJSLHH MOP-
’Ka cocraBdaTr He GoJsiee 3%, a C yUeTOM HpoMBIc/Aa o6Ias yOblib, OUEBHIHO,
NP#BBICHT NPHPOCT. ,

IHa nepuox 1957-—1960 rr. 4HCJeHHOCTb NOrOJOBbSA B THXOOKEaHCKOH TO-
nyJAsiHUA MOP:Ka OoueHHBajgach B 50 Teic. ronos (Penocees, 1962; Fay, 1957).
IMlo nanubiM Bpykca m Benca (J. W. Brooks, 1963; J. J. Burns, [965), uuc-
JAeHHOCTb THXOOKEAHCKHX MOpXel cocrardasieT 70—90 Twic. roJgoB. Eciu
HPHHATL CPEOHIOI "HCJAEHHOCTh MOrOJIoBbs 3a 70 THIC. IOJIOB, TO NPUPOCT
cTajza ¢ YYeTOM eCTECTBEHHOH CMepTHOoCTH cocTtaBuT 2,1—2,8 TeIC. rogoB.

IMpomeicaosast 1o0blua B cpedHeM exKeTOAHO cOcraBaseT 2,6 TohiC. I'OJOB
(B Tepputopuanbnbix Bogax CCCP gobeiBaetcsi okoao 1,1 Teic. rosos, vy Gepe-
ros AJgsickd — okoqo 1,5 Teic. rosoB). Kpome Toro, Bo BpeMs NpoMbicaa no
30% xuBoTHBIX TOHeT. [lo3romMy OOIliee NPOMBICJAOBOE H3BATHE M3 CTajna
COCTaBAACT He MEHee 3 ThIC, I'OJOB.

Takum oGpasoM, 4YHCAEHHOCTBE MOTOJOBBSI B THXOOKEAHCKOH NOIYJISIMH
MOpXa, MO-BHAHUMOMY, NPOAOJKaeT HESHAUUTEABHO COKPAlaThCs.

besycnaoBHo, HaluM pacueThl He MPETEHAYIOT Ha OOJLIUIVIO TOYHOCTB, HO
TéM He MEHEee, OHH CBHICTEJLCTBYIOT O HANPAKCHHOM NHOJAOXKEeHHH 3404aCOB
MODXKa, B llenAax yTOYHEHHsT YHCJAEHHOCTH NOIrOJOBbSi B OJHMKAHIIUE TOab
CJIenyeT NOBTOPHTH YHeT MOpKed MeropoMm aszpogortocbemiku 2. Hyxaawres
‘B YTOUHCHHHM H AAHHLIE O BEJIHYHHE €CTECTBeHHON cMepTiHocTh. KosdduuueHTol
€CTECTBCHHOH CMEPTHOCTH, IIOJYYEHHBIC aMEepPUKaHCKHMH HCCAEI0BATEISIMH,
MO-BUAHMOMY, 3aBbllIedbl, TaAK K&K Pacyer NPOBOJAKJICSH HA OCHOBE BO3PACTHO-
o MaTepHaJsa CHJIBHO OMOJIOXKEHHOH NPOMBICJAOM IONYJAsuHH. Ecan Beruuc-
JAUTbL KO3PQUIHEHT eCTECTBEHHOH CMEepPTHOCTH MO IIPeleJbHOMY BO3pacTy B
npoGax (merox . M. BapaHoBa, Momudpuuuposanunblii I[1. B. TiopuHblMm,
1963), To B cpexHem Jsi MONMyJSAIHH MODIKa €€ BeJHYUHA, HO-BHAUMOMY, He
npepbicut 8—109, (mpenenpHsifi Bozpact 40 Jger). OAHaKo H 5Ta BeJHuMHA
€CTECTBEHHOH CMEPTHOCTH HE MOKET OBIThb G€30rOBOPOYHO IPHHSITA, TAK KAK
NpEASAPHEIH BO3PACT NOA BJAMAHHEM MPOMBICJA TAKKE YMeHbuIHacs, Kpo-
Me paboT 110 y4eTy UHCACHHOCTH, CACNYeT IPOLOJNKHTL U3YUYEHHEe BO3PACTHOM
CTPYKTYpPbl NONYJ/ISILHH, HAa OCHOBE KOTOPOH MPeACTABHJIOCHL OBl BO3MOXKHBIM
Gonee 0GOCHORAHHOE PAaCYHCACHHe BeNIHYHE NPHPOCTA H VOLLIH B CTaie.
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AGE-SEXUAL STRUCTURE AND ABILITY OF REPRODUCTION
IN THE PACIFIC WALRUS POPULATION

G. A. FEDOSEEY and V. N, GOLTZEV
Magadan Branch, Pacific Research Instituie of Fishery and Oceanography

Summary

In the modern walrus population the inerement amounts to 15—17% of the whole po-
pulation numbers, as calculated by new born walruses, and to 11%, as calculated by year-
lings. The increment of the sexually mature specimens amounis to 9%. While taking into
account the natural mortality the increment in the walrus population does not exceed 39%.






