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1. TERMS OF REFERENCE

At the 72nd Statutory Meeting of ICES in Copenhagen 1984 it was
decided to establish a Working Group on Harp and Hooded Seals in
the Greenland Sea with the following terms of reference
(C.Res. 1984/2:4:18):

The Working Group will meet to:

(1) assess the stock size and pup production of harp and
hooded seals;
(ii) §onsider sustainable yields at present stock sizes and
in the long term under varying options of age
compositions 1in the catch;

(iii) consider effects of recent changes in the food supply
and the possible interaction with other marine living
resources in the area;

(iv) 7zreview the available data to assess the state of the
stocks and give proposals for future research
programmes;

(v) give advice on catch options for the sealing season
1986.

The possibility of coordination with NAFO should be

investigated as appropriate.®

Concerning the 1last item, +the Standing Committe on Fishery
Science of NAFO (STACFIS) at a meeting in January 1985 offered
the following comments (NAFO SCS Doc. 85/I/2, p.16):

"STACFIS noted that a permanent ICES Working Group on
Harp and Hooded Seals in +the Greenland Sea has been
established, and agreed that liaison and cooperation with
this Working Group would be of benefit to seal stock
assessments and the planning of coordinated research within
the NAFO Scientific Council. In order to achieve this,
STACFIS proposes that a procedure should be established to
exchange reports of special NAFO Scientific Council
meetings on seals and reports of ICES Working Group meetings
on a regular basis through the Secretariats of the two
organizations. STACFIS also proposes that Joint meetings
should be considered in order to further improve
coordination of future assessments and research related to
harp and hooded seals in the North Atlantic"

and NAFO's Scientific Council endorsed this recommendation, using
the following wording (NAFO SCS Doc. 85/I/2, p.6):

"gince the terms of reference of this ICES Working Group have
much in common with corresponding work on harp and hooded
seals in +the Northwest Atlantic, the Council considered
it advantageous that both organisations coordinate their
work. In this respect, the Council agreed that the
feasibility of joint meetings of the respective working
groups or the establishment of a joint ICES/NAFO working group
should be considered and a firm proposal developed at the June



1985 Meeting for consideration by ICES at its Statutory
Meeting in October 1985".

Such a firm proposal was, however, not developed at the June
1985 Meeting of NAFO.

2. MEETING ARRANGEMENTS

The Working Group, chaired by F O Rapel, and comprising
scientists from Canada, Denmark, Norway and fhe United
Kingdom, met at ICES headquarters from 9 to 13 September 1985. A
list of participants is given in Appendix I.

The Working Group reviewed the relevant scientific information on
harp and hooded seals in the Greenland Sea contained in
published papers and other available documents, including
those presented at this meeting. The Agenda adopted for the
meeting is given in Appendix II, and the papers referred to are
listed in Appendix III.

3. SEALS STOCKS: STATUS AND MANAGEMENT

3.1 Hooded Sea Cvstophora cristata

3.1.1 History of exploitation and requlatory measures

Sealing for hooded seals in the West Ice, the Jan Mayen area of
the Greenland Sea, gradually developed as a multinational venture
from 18th century whaling at Svalbard (Spitzbergen) and
Greenland. The first sealing expedition on record dates back to
1720 and the first Norwegian vessel joined the hunt in 1847
(Rasmussen, 1957).

The first Norwegian Sealing Act enforcing an internationally
agreed opening date of 1 April was passed in 1876. By the end of
last century, only Norway continued to exploit harp and hooded
seals in the area.

Complete statistics for early catches of hooded seals in the West
Ice were not available to the Working Group, but Norwegian
catches alone averaged 29,960 per year in the period 1891-1899
and 14,613 per year through the years 1905-1910 (Iversen, 1928).

Soviet sealers joined the Norwegian ships in the West Ice in 1958
and continued until 1966. Eight years later, Soviet ships
returned to +the area and with +the exception of 1984 have

continued sealing since then.

Norwegian and Soviet catches of hooded seals in the West Ice
through the years since 1946 are listed in Appendix IV, Table 1.
Catches during the years from +the introduction of quota
regulations in 1971 up to 1982, the last year of permitted pup
catches, average 19,863 hooded seals of all age groups and both

sexes per year.



A summary of the combined Norwegian sealing effort directed at
both hooded and harp seals in the West Ice is given in Table 2 of
Appendix IV. The Working Group noted the increase in size
(tonnage) and engine power of the fleet and the decreasing number
of participating vessels during recent years. Effort data for
Soviet sealing were not available at this meeting.

Since 1959, sealing in the West Ice has been regulated on the
basis of recommendations from annual meetings of the
Norwegian-Soviet Sealing Commission, succeeded in 1984 by
consultations under the Joint Norwegian-Soviet Fisheries
Commission. With few exceptions Norwegian regulatory measures,
therefore, have also been applied to the Soviet operations. A
summary of the most important regulations applied to sealing for
hooded seals through 1946-85 is given in Table 1 of Appendix V.
It was noted that opening dates for the sealing season have been
in force throughout the period, closing dates since 1954,
protection of females since 1969, licensing since 1970 and quotas
since 1971. Norwegian sealers have not been permitted +to catch
hooded seal pups since 1982.

The distributions of seals in relation to ice edges through the
sealing season has been recorded by Norwegian and Soviet
scientific personnel in most seasons since the early 1950s
(Mikhnevich and Potelov, 1967), but for recent years such
information is only available in institute files in Bergen and
Arkhangelsk. This also applies to data from samples collected for
studies of reproduction, morphometrics and general biology. Age
compositions of breeding females in Norwegian samples collected
up to 1982, and Soviet samples up to 1977, have been reported
in Jacobsen (1984; this meeting:SGS5-7). An additional age sample
of 341 males and 119 females collected by Norway from the
breeding area in 1984 is being processed.

3.1.2 Stock identity

The Working Group reviewed updated data on recaptures of marked
seals (Kapel, this meeting: SGS-8; @ien and @ritsland, +this
meeting: SGS-3) and previous information pertaining to stock
identity of hooded seals in the North Atlantic. The Group found
no reason to propose any revision of current management stock
units,

One recapture on the coast of northern Norway from recent
markings in the West Ice, which include 1,195 bluebacks tagged
through 1977-85, «confirms +that young seals may disperse over
large areas shortly after weaning (@ien and @ritsland, this
meeting: SGS-3). )

3.1.3 Biological parameters

samples of the age composition of breeding females from the West
Ice herd between 1961 and 1978 have been collected by scientists
from Norway, the Soviet Union and the Netherlands (Jacobsen,
1984). Samples have also been collected for the period 1979 to
1984. However, as yet only samples from 1979 to 1982 haye been
processed. The age compositions of these samples are on file at




the Institute of Marine Research, Bergen. Information on the sex
ratio of catches is fragmentary until 1970, when a system of
inspection of all Norwegian landings was instituted.

No estimate of total mortality (2) was available to the Working
Group. Jacobsen (1984) estimated natural mortality (M) to be 0.12
based on estimates of pup production for two periods and the
known catch history of the West Ice population. A range of
between 0.07 and 0.13 has been suggested for the Northwest
Atlantic hooded seal population (NAFO, 1983).

New estimates of age at maturity or pPregnancy rate were not
available at the meeting, although material has been collected
since the last published estimate given by @ritsland (1964). The
Working Group reviewed data collected in March 1984 from the
Davis Strait herd, which gave an estimate of 3.8 year for mean
age at maturity and 96% for pregnancy rate. No significant
difference in +the mean age at maturity and pregnancy rate has
been found within or between the West Ice, Davis Strait and
Newfoundland breeding areas:

Davis South West
Newfoundland Strait Grenland Ice
A 1) 2) 3) 4) 5)
1967-72 1979 1984 1970-74 1963-64,1975-76
Mean age at
maturity 3.9 3.6 3.8 4.27) 4.1
P -
(yr) )
Pregnancy
rate (%) 97 97 96 94 95
1) gritsland (1975)
2) Hay, Bowen and Wakeham (1983)
3) Hay and Wakeham, this meeting (SGS-5)
4) Born (1982)
5) Jacobsen, this meeting (SGS-9)
6) using method A of Jacobsen, this meeting (SG5-9)
7) using direct proportion mature at age.

3.1.4 pPopulation assessment

A number of technigues are available to estimate +the pup
production of a hooded seal stock. These include direct surveys
of the whelping patches, mark recapture experiments, the fitting
of age structured population models to catch at-age-data, and the
analysis of series of catch per unit effort (cpue) dapa. In
addition, a minimum estimate of pup production in a particular
year can be obtained from the cumulative catch from that year
class.



Although Soviet scientists have carried out an aerial survey of
the West Ice whelping patches in 1984, the results of this survey
were not available to the Working Group. A cpue series was
available (Appendix IV),but this shows large variations from year
to year (presumably due to changes in 1ice and weather
conditions). In addition, trends in cpue may be obscured by
changes 1in the characteristics of the vessels operating in this
area. The Working Group had no basis for devising suitable
correction factors for these effects and the cpue series was not
used for the assessment.

The only available estimates of pup production came from analyses
by Jacobsen (1984; this meeting:SGS-7), who had fitted a
population model (1) to the age structure of catch in the periods
1973-77 and 1961-65 assuming that selectivity was constant with
age, and (2) +to the catch in the period 1973-83,using a method
where age-specific selectivities were calculated. Pup production
in 1968 was estimated to be 54,000 by method (1) and 58,000 in
1,970 by method (2). Pup production in 1956 was estimated to be
95,000; however, there was a relatively poor fit to the age
structure of the catch relevant to this period. The author noted
that although the estimate using age-specific selectivities had a
wider confidence region than that based on a constant
selectivity, it was much less sensitive to assumption about
age-specific mortality.

The Working Group concurred with Jacobsen (this meeting: SGS-7)
that these estimates were of little use for assessing the current
size of the stock because the projected value for pup production
was very sensitive to the value used for M. Within the feasible
range for this parameter (see Section 3.1.3), the population
could have increased or decreased substantially during the period
1970-85.

3.1.5 Management advice

Because of the uncertainties about present pup production and
stock size of hooded seals in the West Ice, the Working Group was
unable +to calculate sustainable or replacement yield. With the
information available to it, the Working Group was unable to
provide scientific advice on catch options for the 1986 sealing
season.

The Working Group noted +that the Norwegian-Soviet Sealing
Ccommission, in recent years the Joint Soviet-Norwegian Fishery
commission, had recommended quotas for the West Ice population of
hooded seals since 1971 (see Section 3.1.1 and Appendix V).

However, the reports of the scientific meetings of these
Commissions were not available to the Working Group, and

therefore +the scientific basis for the establishment of these
quotas could not be evaluated.
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3.2 Harp Seal (Phoca oenlandica

3.2.1 History of exploitation and requlatory measures

Comments on the history of West Ice sealing, given under item
3.1.1 of this report, apply equally to the hunt for harp seals.
Again, complete statistics were not available to the Working
Group, but total Norwegian catches of harp seals appear to have
been roughly 50,000 per year in the period 1860-1885, with a
maximum catch of about 120,000 in 1873, falling to a level of
about 25,000 through 1886-1900. Annual Norwegian catches average
15,000 during the first 20 years of this century, increasing to
about 35,000 per year in the late 1930s (Rasmussen, 1957).

Norwegian and Soviet catches of harp seals in the West Ice in the
period 1946-1985 are 1listed in Appendix IV, Table 3. Total
catches under guota regulations from 1971 to 1983, the last year
Norwegian sealers were permitted to take harp seal pups, averaged
12,909 harp seals of all age and sex groups per year.

The combined Norwegian West Ice sealing effort for both harp and
hooded seals through 1946-85 is summarized in Table 2 of Appendix
IV. Norwegian sealing regulations for harp seals in the West Ice
through 1946-85 are summarized in Table 2, Appendix V. As for
hooded seals, these measures have also been applied to Soviet
sealing in the area.

The Working Group noted that harp seal females were protected in
1967 and that 1-year-old and older seals protected in 1971.
However, since 1974 the sealers have been permitted to £ill their
allocated pup gqguota with catches of moulting 1-year-old and older
seals after 10 April. A delay in the opening date of the hunt to
10 April has effectively prevented Norwegian sealers from taking
whitecoated pups in the last two years.

Data from Norwegian and Soviet investigations of West Ice harp
seals since the early 19508 have only been partly analysed and
published (e.g. Rasmussen, 1957; Beloborodov and Potelov, 1967).
Iinformation which is only available in reports of the Joint
Norwegian-Soviet Sealing Commission or the Norwegian-Soviet
Fisheries Commission still awaits analysis, includes data on
reproduction, age composition and general biology from samples
collected in the late 1960s and trough 1977-84. The Working Group
was informed +that substantial age composition samples of harp
seals which have been collected in the West Ice in each of the
seasons 1977 and 1979-84 were now being analysed at the Institute
of Marine Research in Bergen.

3.2.2 Stock identity

Updated data on recaptures of marked harp seals (Kapel, this
meeting: SGS-8; @ien and @ritsland, this meeting: SGS-3) were
reviewed. Twenty of 4,312 seals marked in the West Ice through
1970-85 have been recaptured in Greenland, Iceland and Noxrway up
to one year after marking. These recaptures, including two in
West Greenland, confirm that young and subadult seals may
disperse over wide areas.

However, to date there is no evidence of intermixing between
breeding areas and the Working Group did not find reason to
propose changes in current management units.



3.2.3 Biological parameters

No information on the vital rates of harp seals at the West Tce
were available to the Working Group. However, the Working Group
was informed of ongoing research,and historical data which
require analysis.

3.2.4 Population assessment

The techniques available for estimating pup production are
discussed in Section 3.1.4. Results of an aerial survey carried
out by Soviet scientists 1in 1984 were not available to the
Working Group. Processing of data on the age structure of the
catch is not yet complete (see Section 3.2.1).Although
substantial numbers of marks have been applied to harp seals at
the West Ice, particularly in recent years, the recoveries from
these experiments cannot be thoroughly analysed until more
detailed information is available on the age structure of the
catch in each year.

There 1s no published estimate of pup production; however,
Ulltang and @ritsland (referred to in @ritsland, 1976) estimated
pup production in 1971 to be about 25,000. The Working Group
reconstructed their estimation procedure, which was based on the
assumption that pup production in 1950 must have been at least
50,000 (catches of pups were 49,800 in 1949 and 1950, and 47,500
pups in 1951). The cpue series shows a decline of about 50%
between 1950 and 1970.

Cpue data were available from 1946-85, but (as noted in Section
3.1.1) there have been considerable changes in the size and power
of +the vessels undertaking the hunt in recent years, and the
Working Group expressed doubts about +the consistency of this
series. It +therefore had no basis for calculating current pup
production and stock size.

3.2.5 Management advice

There is no estimate of present pup production and stock size of
the harp seals in the West Ice. Therefore, the Working Group was
unable +to calculate sustainable and replacement yield. With the
information available to it, the Working Group was unable to
provide scientific advice on catch options for the 1986 sealing
season.

For the reasons outlined in Section 3.1.5, the Working Group was
unable to evaluate the scientific basis for the level of the
previous catch quotas for this population.




4. INTERACTION BETWEEN SEALS, OTHER MARINE RESOURCES AND COMMERCIAL

FISHING

4.1 Feeding Biology

Limited sampling of both harp and hooded seals at the West Ice
confirms the findings from other areas that these species rarely
feed during the breeding and moulting seasons. Stomach analyses
outside these periods are available from the Northwest Atlantic
populations. Because similar prey species are found in the
eastern and western North Atlantic, this information should
provide some insight into the diets of West Ice seals. This is
supported by the results of limited sampling in the Barents Sea.

These studies indicate that schooling pelagic fish species and
small crustaceans form the principal diet of harp seals. Young
hooded seals appear to have a similar diet to that of young harp
seals, whereas the diet of older hooded seals comprises a wider
variety of both pelagic and benthic fish, squid and crustaceans.
In both species there are geographic, seasonal and vyearly
variations in diet composition.

It is difficult to obtain an entirely representative picture of
the diet and food consumption of harp and hooded seals from the
analysis of stomach contents alone. Both species exhibit long
migrations, are wide ranging and are pelagic for much of the
year. However, for 1logistic reasons, field collections are
usually limited to coastal areas. Also, the rapid digestion of
food, which is characteristic of phocid seals, is apt to bias the
reconstruction of diets. Given these difficulties, the estimation
of energy requirement based on physiological models and
measurements offer a promising technique +to supplement field
sampling programs.

4.2 Energetics

Discussion centered on a physiologically-based computer model of
a White Sea harp seal population of one million animals
increasing at 6% annually (Markussen and ¢ritsland, 1985).

Age- and sex-specific energy requirements were calculated.
Blubber was considered both in terms of insulation and energy
storage. Other physiological factors considered in the model
were: thermal conductivity of blubber, heat transfer coefficients
of the body, ambient temperature, core temgerature, maintenance

requirements, activity levels and Body growt

The ?Bergy requirement of this population was estimated to be 3.4
x 10 “kcal/yr.If the diet were to consist of 50% shrimps,

32% capelin, 4% herring, 6% polar cod, 3% cod and 5% other fish,
the total food requirement would be 2.4 x 10 mt/yr with a
mean caloric density of 1.4 Kcal/g.

The results of +the model indicate that changes in levels of
activity and diet can have a significant impact on food
requirements.



4.3 Interaction with Commercial Fishing

Current information on the diet and feeding behaviour of harp and
hooded seals is insufficient to determine the extent of their
interaction with any commercial fishery. In addition, the Working
Group noted that, even if such information should become
available, it would only be possible to provide scientific advice
on short-term effects of predation by seals. Evaluation of
long-term effects would require a detailed understanding of the
dynamics of the fish stocks and their predators.

Damage to fishing gear by the West Ice stocks of harp and hooded
seals, while occasionally reported, was not considered a
significant problem.

Low levels of infestation by the sealworm (Pseudoterranova
decipiens) have been reported in harp seals from the Northwest
Atlantic. No information on levels of infestation of +this
parasite in seals at the West Ice was available +o the Working
Group.

5. FUTURE RESEARCH
The Working Group recommends that:

1) effort data for Soviet catches of harp and hooded seals at
the West Ice should be made available;

2) the usefulness of further refinements to the cpue data
should be investigated;

3) information on the sex and age compositions of commercial
landings of harp and hooded seals at the West Ice should be
made available to the Working Group; )

4) the considerable backlog of information relevant +to the
estimation of reproductive and mortality rates should be
analysed;

5) +the feasibility of aerial surveys should be investigated
because this is the only method which is 1likely to provide
reliable estimates of current pup production for the harp
and hooded seals;

6) fitting of age-structured population models to catch-at-age
data should be investigated further as a technique of
estimating historic population levels;

7) mark-recapture studies of harp and hooded seals at the West
Ice should continue;

8) data should be collected on feeding throughou# the year,
including the relative importance of prey species, tbelr
energy value and present exploitation by commercial fishing.
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6. FUTURE ACTIVITIES OF THE WORKING GROUP

The Working Group considers that it would not be useful to meet
again until the historical data base of harp and hooded seals at
the West Ice has been processed and analysed. In addition, at its
next meeting, the scientific reports of the Joint
Norwegian-Soviet Sealing Commission and the Norwegian-Soviet
Fisheries Commission should be made available +to the Working
Group.

The Working Group also considers that the establishment of a
Joint ICES/NAFO Working Group on harp and hooded seals in the
northwestern and central North Atlantic could only serve to

enhance scientific discussion and exchange of information.

Extension of the terms of reference of such a Joint Working Group
to include other seals in the North Atlantic should also be
considered.

The Working Group therefore recommends that:

1. ICES, through appropriate channels, obtain copies of the
scientific reports of the Joint Norwegian-Soviet
Sealing Commission and the Norwegian-Soviet Fisheries
Commission;

2. the present Working Group on Harp and Hooded Seals in the
Greenland Sea be replaced by a Joint ICES/NAFO Working
Group, whose terms of reference would include those of the
present Working Group;

3. the repoxrt of this Working Group be published by ICES as a
Cooperative Research Report.
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APPENDIX IV

CATCHES OF HARP AND HOODED SEALS IN THE WEST ICE,

INCLUDING CATCHES TAKEN ACCORDING TO SCIENTIFIC PERMITS

Table 1. Catches of hooded seals in the
West Ice, 1946-85, including catohes
for scientific research.

Norwegian catches Soviet catches Total catches
1 year 1 year 1 year
Year pups and older total pups and older total pups and older total
1946 8482 3083 11565 - - - 8482 3083 11565
1947 26059 12535 38594 - - - 26053 12535 38594
1948 23392 9371 32763 - - - 23392 9371 32763
1943 48698 7728 56426 - - - 48698 7728 56426
1850 49130 18568 67698 - - - 49130 18568 67698
1951 47487 35833 83380 - - - 47487 35893 83380
1952 18098 21864 39962 - - - 18098 21864 39962
1953 21864 4180 26024 - - - 21864 4160 26024
1954 53321 12680 66001 - - - 53321 12680 66001
1955 45266 11511 56777 - - - 45268 11511 56777
1956 31564 9224 40788 - - - 31564 9224 40788
1957 13238 8951 22189 - - - 13238 8951 22189
1958 38636 19906 58542 - - - 38636 19906 58542
1953 22682 45386 27218 523 1246 1869 23305 5782 29087
1960 27572 5389 32961 641 642 1283 28213 6031 - 34244
1961 43681 29601 73282 3569 2168 5738 47250 31770 79020
1962 27183 18498 45681 22338 4900 7139 29422 23398 52820
1963 17958 4483 22421 2333 23993 5326 20291 7456 27747
1964 21387 6972 28959 1943 2435 4378 23930 9407 33337
1965 28154 10838 38992 633 1474 2107 28787 12312 41098
1866 33214 5762 39976 802 310 1112 34016 7072 41080
1867 21330 20351 41741 - - - 21390 20351 41741
1968 11795 2168 13963 - - - 11795 2168 133963
1969 15870 7057 22927 - - - 15870 7057 22927
1970 25208 12507 37715 - - - 25208 12507 37715
1971 19572 10678 30250 - - - 19572 10678 30250
1972 16052 4164 20216 - - - 16052 4164 202186
1973 22455 3894 26449 - - - 22455 3994 26449
1974 18535 3800 26335 - - - 16535 9800 26395
1975 18273 7683 25956 632 607 1239 183905 8290 27185
1976 4632 227 6303 1938 194 393 4831 2485 7296
1977 11626 3744 15370 2572 891 3463 14198 4635 18833
1978 13833 2144 16043 2457 538 2993 16356 2680 19038
1979 16147 4115 20262 2064 1219 3283 18211 5334 23545
1980 8375 1393 9768 1066 398 1465 9441 1792 11233
1981 10569 1169 11738 167 169 336 10736 1338 12074
1982 11069 2382 13451 1524 862 2386 12583 3244 15837
1983 a 86 86 419 107 526 419 193 612
1984 99 483 582 - - - 99 483 582

1985 254 B4 338 ? ? ? 254 94 338




Table 2, Norwegian sealing effort in +he
West Ice, 1946-85,
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Average tonnage

Number of Average duration ~---mmemme___ Average Average craw
Year trips of trips (days) Gross Net horsepower number
1946 16 47 116 4b 151 15
1947 33 33 122 43 206 17
1948 51 46 118 42 199 16
1949 (33 45 113 41 206 16
1950 41 39 18 41 215 16
1951 56 40 123 49 250 17
1952 48 42 136 48 273 17
1953 38 45 152 52 309 17
1854 40 36 144 49 282 17
1955 45 37 137 47 27 17
1956 43 49 140 48 287 13
1957 40 48 142 48 301 17
1958 42 47 137 46 295 16
1959 45 S5 134 46 264 6
1960 bt 51 132 46 263 6
1361 40 37 137 47 302 18
1962 42 45 135 48 302 18
1363 43 53 139 49 320 17
1964 36 52 144 48 356 16
1965 38 49 144 50 407 16
1966 31 b 140 48 417 16
1967 25 38 148 49 484 16
1968 23 42 162 55 553 15
1969 20 49 157 52 513 16
1970 19 38 156 S8 528 15
1971 18 23 154 51 548 13
1972 20 42 165 56 551 13
1973 i6 37 164 55 526 13
18974 16 42 163 S5 S81 13
1975 is 33 163 S¢ 573 2
1976 15 3 174 61 650 i3
1977 13 43 174 61 642 12
1978 " 42 198 73 773 12
1978 10 113 224 84 810 i3
1980 3 52 266 107 1034 13
1981 7 52 281 119 1070 13
1982 6 36 334 134 1348 14
1983 2 33 352 144 1325 1o
1984 2 41 237 ) 370 10
1985 1 37 178 72 940 3
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Table 3. Catches of harp seals in the
West Ice, 1946-85, including catches
for sclentific research.

Norwegian catches Soviet catches Total catches
1 year 1 year 1 year
Year pups and older total pups and older total pups and older total
1946 14795 1411 16206 - - - 14735 1411 16206
1947 28909 7534 36443 - - - 28909 7534 36443
1948 36076 23725 59801 - - - 36076 23725 59801
1948 29361 5168 34529 - - - 29361 5168 34529
1950 23887 9484 33371 - - - 23887 9484 33371
1951 39922 12851 52773 - - - 39922 12851 52773
1952 37348 7388 44738 B - - 37348 7388 44736
1953 27346 6550 33836 - - - 27346 6550 33886
1954 23845 5271 29116 - - - 23845 5271 23116
1955 23862 13564 37426 - - - 23862 13564 37426
1956 8983 6894 15877 - - - 8383 6894 15877
1957 4847 11801 16648 - - - 4847 11801 16648
1958 24372 7713 32085 1384 445 1829 25756 8158 33914
1959 27812 2901 30713 3527 3264 6791 31339 6165 37504
1960 28421 1544 29965 831 2377 3208 29252 3921 33173
1961 16487 2755 19242 3532 4563 8095 20019 7318 27337
1962 25738 3126 28864 1836 788 2424 27374 3314 31288
1963 11808 3045 14853 1137 840 1977 12945 3885 16830
1964 2908 3060 5968 2763 1720 4483 5671 4780 10451
1965 20445 3727 24172 4693 1580 6273 25138 5307 30445
1966 23814 2210 26024 [ 236 242 23820 2446 26266
1967 19708 1450 21158 - - ~ 19708 1450 21158
1968 20227 1103 21330 - - - 20227 1103 21330
1969 33892 1694 5686 - - - 3992 1694 5686
1970 16346 1750 18096 - - - 16346 1750 18096
1971 11149 0 11143 - - - 11149 0 11148
1972 15100 82 15182 - - - 15100 a2 15182
1973 11858 0 11858 - - - 11858 1] 11858
1974 14628 4 14702 - - - 14628 74 14702
1975 3742 1080 4822 239 a 238 3981 1080 5061
1976 7019 5243 12268 253 34 287 7272 5283 12555
1977 13305 1541 14846 2000 250 2250 15305 1731 17098
1978 14424 57 14481 2000 0 2000 16424 57 16481
1979 11947 B89 12836 2424 ] 2424 14371 889 15260
1980 2336 7647 9983 3000 539 3539 5336 8186 13522
1981 8932 2850 11782 3693 a 3693 12625 2850 15475
1982 6602 30380 9692 1961 243 2204 8563 3333 11896
1983 742 2576 3318 4263 1] 4283 5005 2576 7581
1984 199 1779 13878 - - - 199 1779 1978

1985 25 5§32 557 ? ? ? 25 532 557




APPENDIX 5 SUMMARIES OF NORWEGIAN SE JG REGULATIONS FOR THE WEST ICE ~ 1946-1985

Table 1. Sealing regulations for honoded seals in the West Ice 1946-85.

Total quata

Allocation

Openxng‘ Closing - ——— e Scientific

Season date date Dverall Pups Females Males Norway USSR permits Olher regulationg

194653 23 March

1954-55 - - 15 May Sailing date’ and only one
trip/season, 195¢

13586 22 - 5 May

1857-67 20 " o

1968 30 " o Killing methods prescribed
and inspection introduced

1869-70 20 " .o Breeding females protected,
15593, Licensing effective,

. 1870

1971 " " o jooc0

1972-74 23 - " " 30000

1375 22 " . " 31800 jgoooe 1800 1800

1976 - N " " 34500 5000 30000+4000 £500+1000

1877 - " - " 33500 2580 10000 27800+2200+8000 5700+300+2000

1978 " " " " 31500 1000 lcoo00 26000+880+0000 5500+120+2000 5009

1978 " - " " 23600 1520 10000 19600+1120+8000 4000+400+2000

1380 " " 12 " 20000 max 27 of free 16700 3300 400 ¥ Subadults protected

pups 200 subad.

1981 " " 5 ¢ 20000 "t " 18700 3300 400 pups

1982 - " " " 20000 “* " 16700 3300 Lﬂn? .

1983 " " " " 20000 157005 3300

1984-85 - " N " (ZOOUO)E GUOUS 3300 500?

Introduced upon interpational agreement in 1876.

First date permitted for departure Norwegian port; 1854-83: 6-8 days
prior to opening date, 1984-85: 15 March.

Killing for compelling safety reasons permitted; one pup deducted from
quota for each female taken.

Two pups deducted from quota for each female taken.

Adult mates onliy. ’

Basis for allucation of USSR quota.
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Table 2. Sealing regulations for harp seals in the West Ice 1946-85.
Openingl) Closing Total Allocation Scientific
Season date date quota permits Other regulations
(pups) Norway USSR
1946~-53 23 March
1954~-55 " " 15 May Sailing dateQ) and only one
trip/season, 1954
13956 22 " 5 "
1957-67 20 " "o Breeding females protected,1967
1968 30 ¢ mon Killing methods prescribed and
inspection introduced
1969-70 20 " "mon Licensing effective, 1970
1971 o "o 15000 1 yr+ protected
1972-73 23 " non 15000
1974 rton "o 15000 Pup quota may be filled by
1 yr+ after 10 April
1975 22 " "o 15900 15000 900 900
1976 " " now 16500 15000 1500
1977 " " von 17000 15000 2000 500 females
1978 " " n"on 17000 15000 2000 800 1 yr+
1979 " " "o 18500 16000 2500 1000 1 yr+
1980 " " 12 " 250003) 21000 4000 500 females
+ 1500 1 yr+
1981 " " 5 v 25000 21000 4000 1000 1 yr+
1982 " " "on 25000 21000 4000 500 females
+ 1000 1 yr+
1983 noon v (25000") 14000 4500 1000 1 yr+
1984-85 10 April "o (25000)“) 7000 4500 500 females

1) Introduced upon international agreement in 1876.
2) First date permitted for departure Nrowegiar-nort;
35 15 March,

1954-83: 6-8 days prior to opening date, 1

3) Included 5000 1 yr+ to be taken after 10 April.
4) Basis for allocation of USSR quota.
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