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Materials from Aerovisual Observations of the
Distribution and Numbers of Ice Seals, Walruses
and Migrating Whales in the Ice of the Bering Sea,
Spring, 1979

Aerovisual observations were conducted from an IL-14 aircraft
at an altitude of 100 to 200m, depending on the visibility. Flight
speed varied within the limits of 220 to 250 km/hr. The width of the
surveyed strip was equal to the altitude of the flight for estimation
of numbers of seals, but in searching for whales, the width of the
surveyed area was not limited,

The survey of the Bering Sea was conducted in three parts: the
first was in the second half of April, the second in the first ten
days of May. The total flight time amounted to 105 flying hours, and
the flight track was about 25,000 km Tong.

It should be noted that there was little ice in the Bering Sea
in the winter and spring of 1979, especially in such areas as Karaginskii,
Olyutorskii, and Bristol Bays, as well as along the Koryak coast (from
Cape Olyutorskii to Cape Navarin).

The edge of the ice east of Cape Navarin did not extend lower than
62 N. Long., and in the second ten days of May it remained in a few pldces
to 61 N. Long. The ice in the eastern part of the sea dispersed early.
In the second ten days of May, the ice in that region was noted principally
to the north of St. Lawrence Island.

The ice regime in the spring of 1979 had particular influence
on the distribution of seals and walruses and, apparently, on the
migration of whales.

In this report, data have been utilized from the expedition on the
American ship "Surveyor S-132" 1in the spring of 1978. At that time,
the author was-given the opportunity to participate in helicopter flights
for investigation of the distribution of marine mammals in the vicinity
of Bering Strait.

Distribution and Numbers of Each Species

Ringed Seal. According to the literature (Fedoseev, 1965, 1979;

Burns, 1970), this seal in the Bering Sea takes advantage of the shorefast
ice for reproduction along the Asiatic mainland, as far south as
Karaginskii Bay as well as along the coast of Alaska.

In spring 1979, we succeeded in studying the distribution and
estimating the numbers of this species only in Anadyr and Karaginskii
Bays.
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A distinctive characteristic of the distribution of ringed seals
in the spring of 1979 (Figs. 2-5) was that a large number was found
on the drifting ice in Anadyr Bay, extending into its central part.
Apparently this was a consequence of the small amount of ice, the early
breakup of shorefast ice between Cape Navarin and the Anadyr estuary,
and migration of part of the animals into the center of the ice massif.
As was to be expected, the number of seals increased from April to May
as a result of the collapse of their subnivian lairs, breaking up of

the ice, and commencement of their molt, during which the seals
rarely enter the water.

The data in Table 5, though imprecise, indicate that the maximal
number of ringed seals on the ice amounted to more than 5 thousand
in Karaginskii Bay and about 130 thousand in Anadyr Bay.

TABLE 5. Materials from aerial survey of ringed seals in the Bering Sea,
1979, by date and Tocation.

Length Area No. of Mean Total Estimated
of flight surveyed animals  densit area total of
Date track (km) (km2) sighted per km (km2)  animals

Karaginskii, Ozernyi, and Kamchatka Bays

19-20/1V 25 5 2 0,4 750 300

14/V 117 11,7 15 1,29 - 4050 5225
Anadyr Bay

23-26/1V 673 149,2 ’ 72 0,42 33630 16243

5-20/v 921 99,7 109 1,093 54860 59962

12-13/V 1190 235,7 258 1,9 67040 127376

Note: In column 2 of this and all subsequent tables (6 to 8), only
the tracks along which animals were sighted are given. Those in
areas where there were no animals have been excluded.

As indicated, the estimated numbers of ringed seals correspond with
estimations from an aerial survey in 1976.

Ribbon Seal. This seal inhabits principally the ice front zone.
In the spring of 1979, we examined congregations of pupping and molting
ribbon seals on all of the ice massifs extending from the Soviet coast to
173°W. Long. The most southern extremity of ribbon seals was in
Kamchatka Bay, south of 55°N. Lat., where there were not only males but
females and whitecoats, as well. The pupping of ribbon seals that far
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Fig. 2. Distribution of ringed seals on ice .
of the Bering Sea in the period 23-26 April.
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Fig. 4. Distribution of ringed seals on ice of the Berir_{g Sea
’ in the period 12-13 May 1979. : e
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Distribution of ringed seals in Karaginskii Bay,

14 May 1979.
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south in the Bering Sea was found for the first time. Probably, this

was a result not only of the presence of little ice, but also of there
being no favorable place for reproduction between Olyutorskii Bay and Cape
Navarin, which had not been observed in previous years.

In Anadyr Bay and to the southeast, pupping ribbon seals were
found in two areas (Fig. 6). One of these was to the northwest of St.
Lawrence Island (here, on 26 April, we met the American research
ship "Surveyor $-132"). The second area was in the ice front zone in
the western part of a large ice field in central Anadyr Bay.

As can be seen in Figs. 6 to 10, the animals are able to pup not
only along the edge of the ice but deep in the massifs as well (up to
250 km from the edge). Their presence and pupping in such distant
places, deep in the ice, is an unusual occurrence, which in our opinion,
was a consequence of the small amount of ice in the Bering Sea in 1979

and, especially, the deficiency of heavy, white ice in the front zone,
on which this seal usually pups.

Comparison of the distribution of ribbon seals in the spring of
1979 with that from aerial surveys in previous years shows that the
range of this species, as well as of other seals, can be basically
changed as a result of ice conditions.

Analysis of the data in Table 6 on the number of ribbon seals .
found along the flight track, extrapolated to the whole zone that they
inhabited, showed increased numbers of animals on the ice in May, in
comparison with April. Whereas, in April the density of animals per
km¢ varied from 0.4 to 1.0, in May it amounted to approximately 2.0
to 2.5. The area inhabited by the seals did not change notably in
that time. The total number of ribbon seals from the May 1979 survey
amounted to about 103 thousand, i.e., an increase, compared with 1974
to 76, by approximately 20 thousand head.,

These data, in conjunction with materials obtained in previous
years on the age/sex composition of the harvest and on the reproductive
rate of the famales, indicate that the Bering Sea population of ribbon

seals has reached the optimal level of numbers, and the fate of these
seals is no longer in danger.

TABLE 6. Materials from aerial survey of ribbon seals in the Bering Sea,
spring 1979, by location and date.

Length of Area No. of Mean Total Estimated
Date flight surveyed animals densit area total
track(km)  (km?) sighted per km (km?)  animals

Karaginskii, Ozernyi, and Kamchatka Bays

19-20/1Vv 373 74,6 30 0,40 4770 1908

147V 185 18,5 45 2,432 4770 11600
Anadyr Bay

23-26/I1V 1098 185,4 185 0,998 51020 50917

6-10/V 638 109,4 143 1,31 40230 52701

12-13/V 900 110,8 197 1,8 50788 91418
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ibbon seals on ice of the Bering Sea 6-10 May 1979.
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Fig. 9. Distribdtion of ribbon seals in Karaginskii and Ozernyi Bays,

19-20 April.
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Distribution of ribbon seals in Karaginskii Bay, 14 May 1979.
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Larga. The larga, like the ribbon seal, usually pups in the
vicinity of the seaward edge of the ice. As noted above, our flights
did not encompass the eastern part of the Bering Sea, therefore the
data pertain only to the western part (Figs. 11 to 14). The small
amount of ice in the spring of 1979 also influenced the distribution of
this species, especially in the southwestern sector, where a separate,
local population exists in Karaginskii Bay (Gol'tsev, Popov, and
Yurachno, 1979; Fedoseev, 1979). In contrast to last year, the pupping
grounds of this seal were farther south, occupying all of the ice massif
from Karaginskii to Kamchatka Bays, inclusively. The density of the
congregations of largas_in this region was very high, amounting to
nearly 5 animals per km? in the pupping period and more than 15 animals
per km2 during the molt.

The principal difference from last year was that there were no
largas in the section from Cape Olyutorskii to Cape Navarin (the Koryak
coast) due to the fact that there was little ice and it was unfavorable

. for pupping.

In Anadyr Bay, the distribution of largas was almost indistinguishable

from that of previous years, the only exception being that because of
the location of the ice edge, the pupping congregations were located
farther north than usual. (

The number of animals on the ice in the separate periods and areas
changed differently. 1In Karaginskii Bay, the number remained nearly
stable, whereas in Anadyr Bay at the same time, there was a trend of
decreased density of the congregations and of the total number of
animals (Table 7). In view of the growth in numbers of other species
from April to May, the decrease of largas seem odd and is difficult to
explain. One can surmise that the molting congregations broke up
earlier for the largas than for the other seals, and that part of the .
animals of this species migrated to their summering areas.

TABLE 7. Materials from aerial survey of larga seals in the Bering Sea,
spring 1979, by location and date.

Length of  Area No. of Mean Total Estimated
Date flight surveyed animals densit area total
track (km)  (km?) sighted per km (km2)  animals

Karaginskii, Ozernyi, and Kamchatka Bays

19-20/1V 1077 215 1001 4,65 11870 55195

147V 134 13,4 211 15,75 3430 55022
Anadyr Bay

23-26/1V 267 48,5 g3 2,12 23290 51675

6-10/V 325 32,5 46 1,42 23800 33796

12-13/V 714 71,5 59 0,83 33380 27705
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13. Distribution of largas on ice of the Bering Sea = . ;
in the period 12-13 May 1979. ' o
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Distribution of largas in Karaginskii Bay, 14 May 1979.
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From the results of the 1979 spring aerial survey, the total
number of largas in the Karaginskii population is estimated at about
55 thousand, and in the Anadyr population, 52 thousand.

These findings agree well with the numbers estimated in 1974 and
1976, when the total number of largas in the surveyed area comprised
107 and 110 thousand, respectively. Apparently, in recent years, the
number of largas in the Bering Sea has maintained the same level, i.e.,
has remained stable.

Bearded Seal. 1In distinction from the other seals, the bearded
seal occurred uniformly in all of the ice massifs, avoiding only those
areas where the ice lay off the shelf, over deep water. Such
distribution of the bearded seal is distinctive, since it must remain
in areas of shallower water in-order to feed on the benthos.

The character of the distribution of the bearded seal in the spring
of 1979 (Figs., 16 to 19) differed little from that in previous years.
The numbers on the ice remained stable, the same in April as in May,
and according to the aerial survey data from all areas, amounted to 64
thousand (Table 8). This number apparently is not reflective of the
whole population of this species, although it also has not changed much
from previous years. The higher degree of daily activity of bearded
seals in the pupping and molting periods, as well as their frequent -
change of location in connection with almost no reduction in feeding
activity in spring, are characteristics of this species which do not
permit sufficiently complete coverage of the whole population by aerial
survey.

TABLE 8. Materials from aerial survey of bearded seals in the Ber1ng
Sea, spring 1979, by location and date.

Length of  Area No. of Mean Total Estimated
Date flight surveyed animals densit area total
track {km) (km ) sighted per km (kmz) animals

Karaginskii, Ozernyi, and Kamchatka Bays

19-20/1V 190 38 16 0,42 3850 1617

14/¢ 158 15,8 13 0,823 4160 3424
Anadyr Bay

23-26/IV 1696 325,4 194 R 98140 58884

0,6
6-10/V 656 78,5 88 1,12 43730 48978
12-13/V 1232 129,3 120 0,9 67960 61164
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Walrus. The distribution of walruses in the winter and spring until
recently had not been investigated for the entire range of the Bering Sea.
The most complete data were obtained in 1976 when the USSR and the U.S.
simultaneously conducted broad aerial surveys (Braham, Burns, Fedoseev,
Krogman, 1978). Based on these data it was ascertained that walruses were
sighted nearly everywhere, although the basic part of the population
was localized in the Bristol Bay to Nunivak Island area approximately to
St. Lawrence Island. We were most interested in walruses living in-
the area of Khatyrka and also in the northern part of Anadyr Bay.

In Spring 1979 the regions inhabited by walruses near the Asiatic
coast significantly increased and walruses were seen in the entire area
from Olyutorskii Bay to Cape Navarin, and also nearly everywhere in
Anadyr Bay (Fig. 20). It is interesting to note that in two groups of
walruses near the Koryak coast there were newborn pups, and in one
instance recent birth was indicated (by blood) on the ice on which five
walruses were lying.

The number of walruses near the Koryak coast and in Anadyr Bay
in 1979 was considerably greater than in 1976. It is possible that
this was caused by the peculiarities of the above mentioned ice regime.

Data about walrus habitats in April 1976 and 1979 in the western
Bering Sea allowed us to consider a more detailed study of the walrus’
breeding range. It is possible that in addition to the main breeding .
areas of the walrus (Bristol Bay to Nunivak Island, St. Lawrence Island),
a large part of the population permanently breeds in the western Bering
Sea.

Gray whales. Gray whales were sighted in the north Bering Sea
and in Bering Strait from June to October which agrees with published
data (Rice, Wolman, 1971; Berzin, Rovnin, 1966). Our data indicates
the presence of three whales in the indicated areas at a much earlier
time. For example, on 6 May 1979 six gray whales were sighted in the.
area of Khatyrka River and Apu: 2 River. (There were four individuals
at first, then after five minu.es, two more were seen.

The largest concentrations of gray whales was sighted in the Bering
Sea at the end of May 1978 during the cruise of the American ship,
Surveyor S-132. An analysis of the observations showed that the density

of the whale accumulations during the flight track varied from 0.03 to 0.77

per 1 kmé. These indices of population density of whales appeared

higher in comparison with ¥. V. Zimushko's data (1971), resulting

from studies of the distribution of these animals in the months of summer
foraging (the density was 0.01-0.24 per kmZ),

In addition to the typical concentrations of gray whales in the
spring, in May 1978 at other (less characteristic) places, one could
count up to 30 whales from an altitude of 100 m during a flight. This
encompassed the field of vision not only in the strip transect, but
beyond its limits.
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An extrapolation of data obtained from a flight track of the entire
study area indicates that the numbers of whales could not be less than
1200. If one considers that whales living in the coastal zone of the
Chukchi Peninsula usually are greater in number than in the study area,
then apparently it is possible to consider that at the end of May a
good third of the population in 1978 was already in the vicinity of
Bering Strait. Of course, the time of the gray whale departure to the
summer foraging areas is affected by the ice conditions.

Based on this material we conclude that gray whales in the spring
simultaneously migrate to two regions: the Koryak coast (apparently,
along the ice edge) and to the Bering Strait area at least within
the open ice pack. At the approach of spring the concentations of
whales can be very high in the central and western Bering Strait which
creates favorable conditions for evaluating their numbers from an airplane.

Bowhead whales. The search for these animals was done at the same
time as the pinniped aerial surveys. In addition to flying over the
ice in April and May, developing polynyas were also inspected along
the southern coast of the Chukchi Peninsula and in the area of Bering
Strait. The lack of flying time did not permit us to closely examine
all polynyas and open water. For this reason the observation data did
not allow us to make firm conclusions, ' :

Bowhead whales, three in number, were sighted only on 6 May in the
Knatyrka region (Fig. 20). With regard to the ice situation which
occurred in April-May 1979, one can assume that bowhead whales were
able to migrate along the ice edge approximately to the 180°th meridian,
and then along thin ice and the abundantly developing polynyas and
open water in the area of St. Lawrence Istand to Cape Chaplino, and
from there along huge, earlier formed polynas in the east and northeast
toward the coast of Alaska. ’
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MATEPUATH T10 ASPOBMBYANBHOMY HABIMGTEN K
3A PACIHPAJEJEHARM ¥ YUCIEHHOCTHN)
JEIOBHX QOPM THMEHEN, MOPXKA M MATPAIAAMEA KWTOB
BO JIbAAX BEPMHT'OBA MOPf BECHOK J979 r
AapoBu3yanbuHe HAONOAEHYA NPOBOZMAMCE Ha caMoxers "ha=i4"

¢ BucoTH 100-200 M; B 3aBMCHHOCTH GF YOHOBAR BUAMMOCTH, UHI-
PoCTR NONETCD KOAeGauach B mpejedax 220-250 aM/4. inipusa of-
Ropa Ip¥ YY6T¢ TuNeHel DOBHANACE BHCOTE MONGTa, B HDH NUBCNE
KATOB He OTPAHIYUBAIACE.

OGcnepoBanue Depunrona MOps NPOBOAMIOCE TPEXHDATHOS NeD-
BUHAYANBHO - BC BTOpO# NGADBAHE anpeliid, BTOPUYHG - B NEPEOH
Aexage MafA, P TpeTull pas —~ B0 wropod Asuaze wman.

lloneTnoe speus cocrapnano 105 zeTnuY U4G0B, 4 NPCTASCH-
HOCTEH aBWAMADLPYTOE - 25 THC.HEM, '

Caenyar oTMETUTH, UTO ALUOE 3u¥ofl U Bacuok 1272 p. ®
BepusroBoM uope OHAO Mano, OCOOEHHN B Takux palicHsx xak Ko~
paruncknét, Ompropckufi, BpUCToALCKME 3aMiBH ¥ BAONE KOPAKCED-
o noGepexsd {07 M.Oawropckuil zo M.Hamapuu). ‘

KpoMxa ABAOR K BOCTOKY 0T M.HaBspuy He CNyoKANACh WHEHES
62%.u. ¥ miws BO BTOPOH Zexaze MSH B HOKOTODPHX MSCTRK JABIM
surocwmcs Ho 61%.u. Pano ocBoCoguMuack 0TO NBXA BOGTOUEAN
JacTh MOPA. B0 BIOPOH JekaZe Masf AbLLH B 3TOM DAliode 0TMeus-
I4CH B OCHOBHOM K CeBepy oT 0,0UB.JaBpeHPyf.

lanHaf oCOGBHHOCTDL EEZOBOI0 PeRMMa Eecrnf L8579 1, Cyue-
CTBEHEO NCBIMANA Ha pacupezenerMe ToAcHel W Mopma, ¥, MC-Bi-
JUMOMY, MUTpALVul KYTOB.

B zoxnaze WCLNONB3UBAHM TAKES HEKOTODHG HAHEWE, NOIJHGH-
HHE B DKCHEIMUKM HA aMepMEaHCECM cyzse “Cypmeitop C-132" sec-
Holi I978 r., IAe aBTODY IPEACTABHAACH BOSMOEHOGTD ULMHATE
YYACTVE B NOKETAY HA BEDTCNETE TPY HBYUEHNH DaCHpeNeNeHud
MODCHMX MISKCNFTS8EMUX B pPaliong LepUHTOBA UPOJNNSR.

) Pacn‘pegeneﬂne ¥V YUCHOHHOCTD OTASHBEHX BHALH

Konpuatan gepna. o aurensaTvpHuM IaHANM {Penoc96B,1965,
1979, =02 19705 , 3IVOT POR2HR B DGTRA-
TOBOM MOD® DARNACKASTCH NPORMYWUECTBEEHRO HA NDHNARHEX TBANX.
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BA0TH ASHATCKOIO Marepuxa Ao Kapar#HCKOIC 3a/Ba H Yy 0epercB
AARERA,

BecdoR 1979 1. HSM YAaHOCH MBYYMTE PACUDBARASHNE N ATh
ATHORTHPUBOYEYW OUEHKY QWCAGHHOCTY AAKHOID BYA8 AuIE B AsA--
AEPCROM ¥ K8parBHCKOM 3aI¥BaX.

grayusTencHof OCOCOHHOCTEY DPECHPEACHERYUN KORLYATDHE Hep~
cH aecdol 1979 r. (puc.2-5) Ouno To, YTo OHA B COALOOM KONH-
YGCTBe BCTPEUANACH HA APSROymumy ABjax ® AMaiNDOEOM SankBe,
ACCTATAA 670 [EETPaABHOH “acTy, 970, OUSBMANG, MBANGCH GO~
CUBYeY TOT0, BTG B CHEY ool JEZOEATOSTN, PAHO BIJIOMATICH
NPUTSFENE ABAN BEOAR. NUCEDSEDLA UT M. HABADMH L0 ARSIHPCKOTO
nEMAKE M YACTE EMBOTHMX WATDPHDOBEAR B LRRLD REAOBOTS MACCH-
3a. Kax B CAGAOBAXO OEMZATH, YACASHHOCTS HEDIH YEEMINXECH
OT ANpeNs K MAKN N0 MEDe NPOTAMBPaNUA CHOEHNK HOD, BBNOMA JBAOB
¥ HauasueilcA WMHRKM, DO BPOMS KOTOpOH THAGHYK PEXS CNOLAT B
RGEY GO ABZOB.

Japune 2201.5, H6 OPeTGHAVKLKE HA OOX®HYY TOYHOCTH, NO-
ZRERWBADT, U9TO MGHCHMANEHAA YHWCIEHUGCTE EO0MLYATOe! HeplH HA
NESOEAY DREGKA9K CcRCTa¥uia 60566 b THC. B RaparsnCHOd SLIMBe
i 130 Tao, P AHGZHPCHOM.

Te2d6anua 5
ﬁafﬁpﬁazﬂ asfaggema ECHBYGT N HEDIH 3 LeLHHI QRO
¥obe BoCHOR 1972 ©, 10 OTAEMLHRY DaiGnuN ¥ ZATAM

fpbza- Komige- AR A
nave  Eewxoors pORR ommy o A1 uonan-
HORSTOE  jpnppmy.. FOZOCH, §ﬁ305~ ) Kﬁlxé.‘“ s " mocrs,
TR B KB hux, we. mu xB, TOUOB
Kaparuszcxmli, Ozephuil ¥ Komuarcxuil samex
19-20/1¥ 25 5 2 0,4 .~ O 300
/5 117 11,7 Is I,29 4050 5225
‘ " AHAENpCRKR sanuB
2326 /15 673 149,2 72 0,42 33630 Ie243
6=-20/Y 921 99,7 105 I,093 54860 59962
12-13/% 1180 235,7 258 I,9 67040 127376

iipumevanye . B rpade 2 ZamHOR TACHMUM M BO BCOX NMOC N LY NHX
(6-8) yxasano PRCCTOAEYE, HA KOTODOM BCTDEYSHH

EWBOPHNE. JUACTKE ¥apWDYTOB, A6 HE CHJI0 SBepH,
MCKADYORN .
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Puc. 8 Pacnpezencure awuCu ©a xpjsx Depusrc®2 Mopa 6-I0 mes ISOT

Puc. 4 Pacnpegeaeiue 9:u04 HY JBAIX bBEPuHI'OBS MODHA
B nepuog I12-I3 mes 1979r,
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OTMeTUM, YT0 Z3HEAH ONOHKA YHCAEHHOCTH KONBYATOHR HepnH
LOPOWO COrIAcyeTCH C MaTepHanamu aspoydersa I976 r.

Kpuznarxa. SToT TOIEHB 00NTAeT NPEUMYLECTBEHHOD B B0HO NDH-
KPOMOYBNX ABXOB. Becxok 1979 r, Hauu o0CHSZOBANUCH CKONISHHSA
KPHIATKE HA MEHHHEY, ¥ JMHHHX 38NM08KAX N0 BCOMY HOJ0BAMY MaCCH-
BY, MAyueMy oT Gepares COCP HA BOCTOK KO 1730 MepHINaHA 3a~
naguofl goaroTH. CaMoe KEHOG PACIipOCTpAReENe KpHIAATIY 38QMKCE-
poBaHo B HAaMyaTCEOM 3ai¥Be KENGE 55°c.m., npuyew 5F0 COWIN He
TOABKO Cauily, HO W CaMygy ¢ Oenpkam¥. Taxwe ZQIRHKE BAX0ZH
HeHEOH KpHIATKM B DEHNO pafoHH DEPUHI0BA MODA DTMEYEHH Bnep-
BHE M BEPOATHO OCYCNOBICHH HO TONBKO MANKM HAJHYVSM JNBAOCB,HO
¥ OTCYPCTEMEM ONAlONPUATHEHX MECT N8 PAa3MHORGHMS HA yY&CTKe
07 ONWTOPCKOI0 32JMEBA 20 M.HaBapuH, 4Yero He HAOXREAIOCh B
ODPOWJLEe I'OZH.

B AHSZHPCKOM 2aINB6 ® K KI'0-BOCTOKY 0T EEIr) MEHHHE 33~
NNV KDHINATKY OTMEYEEH B ABYyX pallonax (puc.5). O@uH B2 KX
PACIOZATraNcA K CeBepo-3amazy 0T o0.Cs.Marpes (8gpechk 26 anpens
OHII0 BCTPEUEHO AMBPUKAHCKOe WCCAeNnBaTeubCKoe cyaHo “Cypret-
op C-~I32"). Bropolt paiton 32EMMan NPHKDOMOYEY® BOHY JBACB B
sanazEoil vacTd ¥ COTBMOE NPOCTPSHCTBO ABAOEB B LIEHTPANBHOH
YaCTH AHSAHPCKOI'O 3a7MBa. ;

Kax BuZHO M3 NPBACTABTERHOM CXeMH pacupelelieHus XKpraaT—
ku (puc.6-I0) 3BEPH MOTYT HEHUTHCA HE TONBKO BIOAD KDOMKEY
ABAOB, HC M B IAyouHe Maccusa (A0 250 KM OT XPOMKH). L&aKme
LalbENe 2aX07id KPHAATE® BIAIyGh MAaCCHBA NBA0B BO BpPEMP mEHKH
MOI'yT NOX33ATHCH HEOOHYHHM ABNOHWEM, KOTOpPOS, [0 HANSMY MHO-
E¥®, o0ycnosieHo Manofi oOme{ rezoBETOCTEYX Depuurosa MOps B
1972 r. ¥ 0COBEHHO HEAOCTATHOM KDYHHOCHTHY O8JMX JBZOB B
NpUKDOMONHOL 30HE, HA KOTODHX OCHYHO LOHATCH STOT FRNEHS.

B nenom npejcTaBieHHAs X&PAKTEPUCTHKA pacnperneNeAuf KpPH-
AaTER BecHo#t 1979 r. B bepUHI'CBOM MOpE C Y4eTOM ZAHHHEX 34
NpeANAYEYS I'0ZH NoxaswBaet, 4T0 8peak aTord BHZA, HaK M ApYy-
rUX TRACHeH, u0EET CYNUSCTBEHHO MEHATSCH B 33BMCHUMOCTH OT je-
LOBOYE 0OCTAHOBKY,

AHATMD JaHudy Tadn.6 O YKHCASHHOGDY KPHAATKY, BCTDEXsHHOH
H& WMADEPYPAX. ¢ NOCRGAYNUEH sHCTpanouannedl Hs BCO 30HY OO¥-
TAEMA B HPSASTAX KCCABA0BUHAOIG palicHa, NOLA34N YBOIUUEHUS
KOTEGSCTRa 3BEpsil HE ABIAX B MEE II0 CPABHIHAK G snpe oM. HCIw

M
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B anpese NJAOTHOCTD 3BEPH Ha HMZ xoneldanackr B npexenax (,4-L,0,
TC B MAe OH& CoCTaBuNa NPUMEDHO 2,0-2,5. DprueusteibHO, UYTO
NAOLAZE OOMTAHUA NPW STOM IOYTK HE UEMEHWIACH. OGuyas wmeaeH~
H0CTPh KDWIATKH NO JaHHHM Malickors yueTa ® 1979 r. cOCTAERWAA
oxo%0 LO3TEC.roz0B, T.6. YBEAWYMIACE DO cpaBHerRun ¢ I974-76rr.
NpUMEPHO HA' 20 THC.TONOB.

JTM aHHHS , B COUSTAHMY C MATEDMANAMA BOLDACTHG~MOIOEO~
I'o cocTaBa NOOOEGK M TeMla TA3MHOEEHHS CaMOK, KOTOPRYE Toayues
B NOGACZHNE TI'OZN, AAKT OCHOBAHME CUMTATH, UYTO CEDMHLOBOKOD=
CHAf NONYNANMA KPHEATKA RCCTUIIA ONTUMANBHOIC YDOBHA WHCHSR~-
HOCTH M COWYAC HeT OLACeAWH 38 CYARCY 5TOrC THISHA.

Tagazuna 6

Marepuanu aggquera KPHIETKY B DEDMHIOBOM XODE
BecEoit 1979 r. no cTJenpHHM pajficKaM M ZaTaM

Ilpora- linowmazs Kommge- Cpeamagan 0O0mag  O6masn
ZEHHOCTE y4YeTHCOU CTBO HJI0THOCTE NIOWSAD YHCASH-

nwﬂggis asma-  TONOCH, YYTGHHNX POJNOB H8 OOHTA- HOCTH,
e MADNDY- KM KB. ZEMBO®~ XM KB.  HMéH,  DOJOB
TOB HHX, UT. KM KB.
Kaparnucxuft, Osepunii ¥ KamuaTcruii 3ammBu
9-20/1Y 373 74,6 30 0,40 4770 1908
1475 185 18,5 45 2,432 4270 11600 4

Avazupornii sanmRs
23~-26 /1Y 1098 85,4 185 0,998 51020 50917
5~10/F 638 1094 143 1,31 40230 52701
12-13/¥ 900 110,8 197 1,8 50788 9I4I8

Japra. Jlapra, nozoCuo KpHiaTke, 0CHYEC LEHWTCH B patioHe
MOPCKOH KDOMKH IBACD. KAK OTHMEYANOCH BHUEG, HSEM NONETH HE
OXE2THEALYN BOCTUYHYN 4acth Bepmuroma Mops, NO3TOMY KAHHHE
Mo napre OTHOCATCA TOMBKO K 3anazHofl vacTy Mopsa (puc.II-I4).
Wanoe Hanuuue NBZOB BECHOU I979 r. Tak®e HOBIMANC HA PACHpe-
ZeNeHNE 3TOr0 TOAGHA, O0COOEHHO B Wro-sanazHo#t yacTH, IZe Cy-
HEeCTBYeT CaMOCTOATENBHAA NOXANBHAA NONYAALAS IADIV, MMEHyE-
uan xaparmuckolft (Texbues, lomos, Wpaxue,l979; de70ceEB,1979).
B ormmyMe OT NpPOEANX NET NEHHHE BaNCXKM 3TOT0 THAGHR CHyCKA-
JuChk HA LI, 3aHVMad BECH NeAOoBHY MaccuB ot o.Kaparmucxoro xo
sajMBa KeMYATCKMH ERADMMTENEHO.IZOTHOCTH CKONZEHMA JAPLW B
3ToM palioHe OHI8 OYEHE BHCOKOM,IOCTHIag B HeHHNH NEPEDL NGHTH
S5 spevell Ha I Ruz,a B miuEN# nepuox Goiee IS5 apepelt ma I e,
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Puc. 10 .Pocnpejciende KpHISTEN B Maparmucﬁom BYAABC

I4 masa IY79r.
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B orimume oT NpPOMANX IST NOYTH He OTMEYANOCH JaprH Ha
yuacTre 0T M.0nwTOpckWMit Zo M.Hasapun (KOpPAKCKOS TOCEDEXES) B
CBHA3M C TEM, YT0 876CH ONAO MAJ0 ABAR M OH OwA BeOI&TOMpUAT-
HHi ANA TEHKM.

B AHazinpcKOM SanMBe PACUPEnSNCHNWE IAPIM NOUTH HE 0TIMYA-—
IOCE OT NPEAHAYRHX NeT ¢ Toll AMME TONBKO DAsHEUSH, YTO COGP-
BETCOBOHHO NMOTOEOHUD KPOMKW ,IOEHHG 3aNCEKM PACloNaralnch He-
CEOJBKO C6BeDHeS ND CPABHOHMD ¢ OONYKMM.

U¥CASRHOCTD 3BEPA HA NBARX 50 OTAENBHHM NEDUOAIM M
palioHaM WEHSJACH N0 PAa3soNy. B KaparuHCKOM 3aluBe OH4 ocTa-
BANACH TOYTH CTEOUIBHOU, B TO BPEM HAK B ARSINPCKOM 3RMUES
HPOCTeFUBANACE YOTKAY TEHLOHUWA CHUNCHVA [LIOTHOCTY CKOIIGHUH
v o0leH YNCHSHAOCTH 8BepA (Talx.7). Ha foHe yBeIMYGHHA YUGISH-
H0CTY IDYIHA BHAOB, 0T anpesia K MW, CHAREHN® EORAYECTES Nap-
T4 KGROTCA CTDAHHMM @ TPYLHO 7aTH &DUYMEHTHMPOBEHHOE 00BRCHS~
VO BTOMY BANAHMK. MOZED NDEAUOIORUTH, UTO IAHEHS 28I6RKE
néprn CTaJY pAcHaAarThHCR DPadbme, 48M Yy ZPYIux TuaeHell v wacT:
MWBOTHHX 3TOI'0 BAJA MUI'DEpOB&Za B pailoHH JeTHEI0 OCMTAHMA.

TaG6auupa 7

Marepuasn aspoyuera NaprE B BOPUHIOBOM MODE
BecHoit 1979 T'. Ho OTRelBHEM palioHaM ¥ ZaTau

Ipora~ Lnomazr Komive~ COpezusan (OOmwas  OOmasn

Jara  BEHHOCTS yueTHO# ¢TBO HRCTHOCTS NADHAZD UYHCIEH—
nongrop 8BEA= NOAOCH, YUTEHHHEX IOJOB H8& OOMPa~ HOCTSH,
‘ MEPNDY~ KM KB. XMBOT- KM KB. HUA, I'oN0B

TOB HuX, @OT. KM KB
Kaparmncksft, Ozepssil ¥ KoMuaTcKMil 3aiuBH
i9-20/1¥ I077 2i5 1001 - 4,65 II870 55195
147y 134 13,4 21T 15,7 3430 55022
ARagupcKni 3aaMB
23-26 /1Y 262 48,5 93 2,12 23290 SIe75
6-10/Y 325 32,5 46 I,42 23800 3379%
I2-13/¥ 14 L5 59 0,83 33380 27705

OCmas IUCHSHHGCTH KAPAIKHCEON MONYNAUYE JAPrE N0 PE3FIE~
TATAM a3poyueTa BacHOR I97S r. ouesuBaeTCA OKDYINSHHED B 5S5THC,
ronos, a Axagupcroff = B 52 THC.IOJNOB.

TV JIARHNE XODONO COTNACYOTCR C ONSHKO! UMCIOHHOCTY, AOH-
poft B 197 w I976 r., KOTZa 00MQA UMCHGHHOCTS NAprd B 00CHS-~

IR 7
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AOBAHHHX paloEaX CoCTammia Co00tBeTCTREHHEO I07 ® IIC THe.To-
a0B, [o-PUAMMOMY, B HOGNGZHEE TOAN YMCAGHHOCTE napr# B bepen-~
TFOBOM MODE [OXNEDPEMBAETCH HA OJZHOM YpOBHE, T.6. DCTAeTCA CTa-
CunsHOH.

daxrax. B oramume or gpyrux ToreHefl Jaxrar PABHOMEDHO
BCTPEHABTCA 0O BCEMY JIeZI0BOMY MACCHMBY, KM30el'af paloRmH NBZOE,
KOTOpHEe BHHOCATCH ﬁé,menLQoBoﬁ 30HH Ba OonbUMe I'AYyOWHH. Ta-
KO& pacupsfcieHue naxTaxs OCYCAOBACHO TEK, YTO O NUTAGTCH
GeHTOCON ¥ NDWASPEVBASTCH DAOHOE ¢ HECOLBEUMY TIyOuHamy .

XepaxTep pacnpeleneH4H HAXTaKe BecHoB 1979 1, {puc.15~183
MANO YeM OTAMYASTCA OT NPeAMAYUMX ner. CTaOMIbHol GOTEBARACDH
60 YRCASEHOCTE 44 X%AaX, KK B QUDONE, TAK ¥ B Mas X J0OTH-
T'ana N0 ZaHEHM asPoyveTa Ha BCO 0OCReZOBRHEOR arKsaTopan
64 THC.TonoB (TaCn.8). 3Ta mudpa, HO-FHAMMOMY, He 0Tpaxzase
YUCUSHHOCTH BCel NONYAAIMM JRHHOIO BEAZ, XOTH ¥ He JaeT pas—-
KEX PacXOEZGEAK ¢ ZanHNMY IIDeIMIYIMX a3DPOYyYETOB. BONES BuCO-
Kad CyTounaf aXTHBHOCTL NAXTAKA B UGHHWH K IWHHHU nepHomM,a
T3K®e YaCTad NEePEMEHa ¥OCT OOWTAHMH B CRASK C NOUTH HE CHH-
®ARWeHCH ARTUBHOCTEY NMTAHMUA BTOI0 THNEHR BECHOMH, B OTIMYUES
OT ZpyrdX ERZOB, HE NOSEOARST AOCTSGTOYRED NONHO OXBATHTH aspo~
YueroM BCH HONYAALUD.

Tataena 8
HaTepEany aapoyyera Aaxraxa 3 BepHETOBOM Mops
recpoft 1972 r. mo oTZenbHHM paftoma¥ M zZavam

lpora~  laowazr Honuwe- Cpezmss  Odmasn Q0masn

oo BB TRIOANT SWRumec Facaosa” MAMERF mmgton-
HOBOTOB yapmpy- im KB, XWBOT~ KM KB.  REA,  Ponos’
0B HHX, If. KM KB.
Kaparunckell, Oaepsrit ¥ KawuaToRER saimBu
19-20/1¥ 130 38 I6 .42 3850 1617
I4 /¥ 158 15,8 13 0,823 4160 424
AHaNpCKUE 2ayBE
25-26/I¥ 1696 325,4 I94 0,6 98I40 58884
6~I10/¥ €56 78,5 88 I,12 43730 48978
I2-13/Y - 1232 i29,3 120 0,9 67960 ollés
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SJIEHNE NGXTIK8 HA JALKSX bepunross

MopA B nepmog I2-I3 man I97yr,

Puc. I8 Pacupez
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Mopx. PacnpenenenHde Mopxelf B BMMEUE H BECEHHNil NEDEOA

A0 HEZABHETD BPEMGHHM B NpeZAs’saX BCEr0 DOPHHI0OBA MOPA Heé MO-
CHIELOBSAOCH. HanGomee NMONHHE AAHHHE OHIM NMONYUSEH B 197 r.,
ROTZa ozHoBpeMenHo CCCP u CIIA npoBeny WMPOKWe Aa3POBN3YyalbHkHS
Haoupzenua (BpsM, Bépuc, Penocees, Kpormas, 1978). Ha ocmoze
ATHX JAHHHX OHJI0O JCTAHOBAGHO, UTO B aNpEJie U B MaE MOPEN
BCTPEYSVTCH NOYTH NOBCOMECTHO, XOTA OCHDBRAA YacTh MOINyIALUA
NoKanusyeTcs B paltoHe BpucTonp — O.HYHABAK ¥ OKOXO 0.Cp.JaB-
peutTus, HauGonpuuil MHTEPEC MPERCTABAAN patioR oOKTaHMA MOpXei
B paliome XaTHpK4, 8 Takxe B CeBePEOH yacTH ABAZHPCKOIO 3aiMBA.

Becuott 1979 r. palioH oCwmraius MOpEeHd y ABMaTCKOI'0 MaTe-
PMKS 3HAUKTENBHO DACHWPUJICH ¥ MODEAW OTMEYaNMCk Ha BCEM MPOCT-
paHCTBe OF (MOTOPCKOTO 3ajmBa A0 M.HaBapHH, & TaKEe MOYTH
noPceMecTHO B AHaznpckou sammse (prmc.19). Marepecer ToT Qaxe,
yTo B ABYX rpynnax mopxeff y KopAKCKOro noGepexsi OHIV. OTMeue-
HH HOBODOXZCHHHE JSTEHHMM, & B OJHOM CJyyae — POAOBOE NATHO
(XpoBs) H& ABAMHE, Ha KOTOPOH Xemazno 5 mopzeli.

YpcmeEHOCTH MoOpxelt y Kopsxckoro moOEpexss ¥ B AHagHp-
CKOM 3SanvBe B 1979 r'. OHIIa 3HBUMUTEABHO OOJbLE, Y6M B I876 r.
Bo3MOXHO 3T0 O06YCHOBIEHO OCOCEHHNCTAMA OTMEUOHHOI'C BHDE J&-—
ZICBOI'0 PeXKMMA. '

K

lipeiCTaBAGHENS JIaHHWE 00 OCMTEHHM MOPEA B AMNpEJe I976 w. -
1979 rr. B 3anaZHO{ uacTu BepyHTOBa MODA NMO3BOIAXT NOCTABUTD
BONpoc © Gojice AETANBHOM M3YUIEHMU DENPOAYKTHUEBHOTO apeana .
MODEa. ECTH OCHOBaHAS CYMTATH, YTO KPOMO OCHOBHHX paioHOB
pasMHOXEHAR MOpPEa (BpUCTONBCKMA 3AIMB - o.Hysusak, 0.Cs.Jla-
BpeHTHS) HeGoXbmAX YacTh TMONYAAKNKA NOCTOSHHO PASMHORASTCH
B sanagHoft yacTn BeprHIoBa MOPHA.

Copue KHTH. Cormacko nuTepaTypHsM ZSHHHM ( Rice,violman
1971 ; BepsuH,POBHNH,1966) cepue KUTH B ceBepHOH! uvacTw bepmu-
roBa MODH ¥ B DBepMHIOBOM NpOAKEBE OTMEYANNCDH C MKHA 110 OKTAODE.
JaRHHe HamnX HAGANZEeHMf CBUACTENASCTBYWT O HaNnuMy STUX KNTOB

'B yHABAHHWX pafioHax B Gonee paHnHe Ccporu. Tax 6 mas 1879 r.

B paifone p.XaTHpka - D.ANyKa BCTPEUBHO 6 CODHX KUTOB ( BHaYa-
fe 4 0COOE, 3aT6M UYepes UETHpE MUHYTH NOIETa EUS 2).
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Bonsume CHRONIGHMA CEPHX KWIGE OTMEUaNnch B LEDPHATOBOM
nponmee B KOHUe Mafg I978 r. mo BpeMaA MCCIeZoSaH#] Ea amepu-—
KaHCKOM cyzHe "Cypmettop C-I32". Qfpadorra Hasamuexmii moxasa-
8, YTO0 NEOTHOCTH CKONJISRRI HATOB HA MAPEPYTAX H0AETA BaPHU-
poBama o® 0,03 aoc 0,77 ocofeil H& I KB.KM. STH I0KA3aTEIM
NJIOTHOCTH CEOIJEBENS KUTOB CKABAINMCE BHUE IO spaBHenmm C JaH-
AeMy BB, 3muymeo (I971), at&azmag PRCLDSAEAGHNE ITHX ZMBOT-
HHX B MECTAX JIOTHEIs Karyasa {nnciucets cocraniana O,00-0,24
0co8w Ea I Ku°).

B nonoAHeEHe K HTHM XAPAKTEPHCTAKAM CKONNGHME COpHX KH-
TCB B BECCHHOE BPEMA OTMETHMM, YTO0 B Mae 1978 r. B OTHAGABEHX
MOCT&X TIpH HAGIDAGHMYM ¢ BHCOTH 100 ¥ BO BDEMA NONETOB B No-
76 BpeHUA (He TOABKO B HONOCE YyUcTa, HO M 33 €6 NpeAeTaMu)
YZAaBAIOCH HACYUTHBATE A0 30 KWTOB OJHOBPEMEHHO.

JKXCTpanoOnANMA- JAHHKX, HONYYSHHHX Ha MapHpyTax Ha BECE
pafiorn mecneroBanEf, Nokasana, UTO YXCISHHOCTDH HUTOB MOTIS
OHTE He ueree 1200 ronos. Eciy yuecth, YTCo B NpUOpexHOH
30HE YYKCTCKOIO NOAYOCTPOFA KUTOB OHBRST COHIHO GONBEE,YcM
B o0cnexoraHaoM pajtoEe (pHc.I9), 0 OUEBMARO MOXHO CUATATE,
9T0 B KOHUS Maf XAo0pas TpeThs nonyisum B 1978 r. Oxia yme B
paiicie BspEHroBa Npoansa.

Be3ycnoBHO, HZ CPOKH NOZXOZA CEDEY KMTOE B PalioHH ne¥-
HSTO HAIYAZ OKOSHB2LT BIMAHWE ISHOEHE YCIOBAA.

B uenoM NPEACYABIERHNS MATODHAINH NO3BOAANT 3AKTOUKTE,
970 G8Die KWTH B BICEHHEE BDPEMA OZHOBDPEMSHEO MUIDUDYDT B
ABa paitoma: K Kopauckody nofepexbi (NO-BELMMOMY, BAOAL KDOK-—
KK ZE5R05} ¥ B pafior DepuHroBa NpoNMBa OO MED® BIJOMA K pas-
POEEHVF ABA0B. Bo BpeMA POCSHHOI0 NOXXO0AA KHTOB ¥X KOHIEHT-
pan¥a B LeHTDPanbHOM ® 3amafisofl wacTu EOPYHIOB2 OpPOJAYBA MOZET
OHTH 0%6ED BHCOKOH, UPO CO2T88T CLATCNDHATHHS YCACBYE XNA
CLEEEM KX YHCISHHOCTE C CAMDJISTa.

TpensaHcKne KWTH. [IOMCK 9THX EUBOTHHX OCYNECTBIANACH
OLHOBDEMEHHO C 8BMAYYETOM JIaCTOHOTMX. Kpowme ncnsTa Hajo IbZa-
MM B 3Npede ¥ N8® OCCAON0BAAMCEH TAKES PAIBABANLKECH TOINHBY
BIONb DXHOTG DeCepexbA YYKOTCKOI0 HOMYOCTpo®a ¥ B pailone Be-
PHERT0BA NpoNMEA. HEXHOCTETOK ASTHEI'0 BPEMEH¥ HE [O3BOJRN ‘THa-
‘TEXBHO OGCACAOBATDH BCE IOAHHBM R DPa3BOARA. [I03TOMYy ZaHHNS
HAGINAGEMR He NO3BOIANT CAONATEP yROPSCHHHX BSaKICYCHUH.
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TPeHNSEACKNAE KWTH B KOAKYECTBe 3 mT. CHIR OTMEYEHH NHNE
6 Masi B paitone Xarwpky (puc.20). IpunyuMas BO BHUMAKME NEZO-

_ByY CHTyaIMb, KOTOpAas CAOEUAACH B anpele-uae 1979 I'., MORHO

NpeATONOXUTE, YTO- I'DEHIUAHACKME KUTH MOTHM WMUIPWPOBaTDH BAOIEL
KPOMKYM ZJBZOB NPUMEPHO A0 180" mepuuvana, a aaTeM 10 PA3PAESH-
HHM JBJAM M OCMIBHO PAaSBUBAKMUMCSH NONHHEAM ¥ DAsBOABAM B
paiior 0.Cs.Jlaspestna ~ u.Yanimze, ¥ oTCDAA IO DIPOMHDN, DAEO
chopuuporasueifca, NoNHHBE HA BOCTOK M C8BEPO-BOCTDX K no0e~
pexblo ANSICKK.
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