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Abstract

Bogebjerg,! E., Tougaard,? S., Madsen,' 1. and Nergaard?, N., 1991 Status of
the harbour seal Phoca vituling populations in the Danish waters, 1976-1989, and
short-term effects of the epidemic in 1988. - Dan. Rev. Game Biol. 14(4).

After the full protection of harbour seal in Denmark in 1977 there was an increase
in most local seal populations, and the total number of seals in the Danish waters
increased from 2,400-3,500in 1976 to 6,700-7,500in 1985-87. The highest average
 growth rates were found in the Anholt, Redsand and East Samse populations,
- and the lowest rates in the Laese, Wadden Sea and Hesselo populations. In the sec-
". ond half of the period the growth rate tended to decrease in the populations of
East and West Samse, Anholt, Limfjorden and Hesselo ; however, the only sig-
> nificant decrease was found in the Anholt population. The decrease in growth
' rate might be due to the fact that the populations were reaching carrying capacity.
The only populations with a continuous growth throughout the period were those
.of the Wadden Sea and Redsand. During the epidemicin 1988, at least 3,471 seals
.- :died in the Danish waters. There was a high correlation between population size
" prior to the disease and the number of dead seals found in the areas, whereas no
correlation was found between population size and the proportion of the popula-
tion that died. The disease raged in the Danish waters from early April 1988 until
anuary 1989. Within the different areas the epidemic lasted 7-40 weeks; the
‘shortest time lapse was seen in the Redsand population, where the epidemic star-
ted in late July, which is the time when the peak number of seals haul out to moult
‘and mate. In areas such as Limf jorden and the Wadden Sea, which have more
- than one haul-out site, the disease lasted longer. The seal epidemic was first
- registered in central Kattegat and in the Wadden Sea. From central Kattegat it
- -spread to southern Kattegat, Limfjorden and the Baltic. Compared to the aum-
. bers registered for the local populationsin 1987, 48-110% were counted in August
--1989; in most areas the populations decreased. With an estimated population size
"of 5,000 individuals in the Danish waters in 1989 and a rate of increase (0.13) equal
to pre-disease, it can be foreseen that the 1987 population level will be reached
again in 1992,
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INTRODUCTION

The Danish populations of harbour seal
Phoca vitulina have been monitored on a
regular basis since the late 1960s. How-
ever, uniil 1974 the evaluation of the popu-
lation status was based on information
from highly diverse and heterogeneous
sources which lead to rather arbitrary
population estimates (Sendergard et al.
1976). From 1976 counts were intensified
and Bagebjerg (1986) reported on distribu-
tional and population changes in Danish
harbour seal populations during 1976-
1984, with special reference to effects of
the introduction of full protection from
1976/77 onwards. It was demonstrated
that almost all local populations in the
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caused by a Phocine Distemper Virus (Os-
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MATERIAL AND METHODS
Monitoring

After two years with limitations on seal
hunting a total ban was introduced in 1977,
In the following five years nine seal sanctu-
aries were established to provide distur-
bance-free resting areas (Fig. 1). In 1976 a
monitoring programme was initiated to
follow the development of the populations
(Bogebjerg 1986).

In most areas aerial counts were em-
ployed, supplemented by land or boat
counts in some localities.

Using aerfal counts, population in-
dexes were based on photographs of
hauled-out seals. The plane passed the
hauled-out seals once or twice at a ground
speed of 50-80 knots. The seals were ap-
proached from the deep water side at an al-

titude of 1000 to 300 feet and pho-
tographed with either a Rolleiflex 6006
camera with a Sonnar 250 mm lens or a
Nikon 801 camera with a Nikkor 80-200
mm lens (Kodak Ektachrome 100 or 200
ASA film). Single seals or assemblages of
a few individuals were usually not photo-
graphed. When possible, all observed
seals were visually counted during a sec-
ond passage, and the results were tape-
recorded.

‘When counting at sea a 16-18 feet boat
was positioned within a distance of
200-300 metres from the hauled-out seals
and the number present was assessed by
use of binoculars (10 x).

During ground counts seals were
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Fig. 1. Major haul-out sites for har-
bour seals in the Danish waters. Dots
indicate seal sanctuaries,
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counted by means of a telescope (20-60 x)
from distances of 100-800 metres depend-
ing on local conditions.

As the abundance of seals on haul-out
sites varies in relation to season, time of
day, tidal cycle and weather conditions
{Godsell 1988, Thompson 1989, Thomp-
son and Harwood 1990, Begebjerg 1986),
population indexes were based on counts
made at peak haul-out times, i.e., during
the moulting period in August/September
and, preferably, in sunny, calm weather
and at low tide.

Each year most areas were counted 2-5
times on different days during late summer
(some areas much more frequently), and
the day with peak numbers recorded in a
site was taken to represent the annual
population index {minimum stock).

Seal counts on Hessels, Anholt and in
some years Lzse were performed by the
National Forest and Nature Agency.
Counts on Saltholm were made on an ir-
regular basis by local observers (A. Jensen
and E. Meyer Petersen pers. comm.).

Rate of population change has been
expressed by growth rates (r) calculated on
the basis of time-series of abundances
(N): 1 (at year t) = In{N(t + 1}/N(1)).

Growth rate over the period was sx-
pressed by the exponential growth rate,
measured as the slope of the linear re-
gression between loge of population size on
time (Caughley and Birch 1971). To illus-
trate changes in patterns of growth popula-
tion curves have been plotted on logaritmic
scales.

To test whether growth rates changed
during the period an optimal splitting rou-
tine was run (L. Witting unpubl.): If means

of the growth rates before and after a par-
ticular year differed, a Student-t test splits
the growth rate time-series accordingly.
This was accomplished for all years and the
year representing the lowest probability
was chosen as the splitting year. All poss-
ible splitting combinations were tested (the
smallest number of growth rates in a time-
series group was three, which was com-
pared to all possible combinations of time-
series groups before and/or after).

Seal death

At the start of the seal epidemic in April
1988 the Ministry of Environment and the
Ministry of Agricuiture decided that seal
carcasses from the central Kattegat, Lim-
fjorden and the Wadden Sea should be sys-
tematically collected for examination.
This material has made up the basis for a
series of studies (Dietz et al. 1989, Tou-
gaard 1989, Hirkdnen et al. 1990, Heide-
Jorgensen et al. 1991, Nergaard and Lar-
sen 1991),

In the remaining part of the Danish
waters collection was more extensive.
Dead seals were registered by local con-
tacts, and in most cases information about
body length and sex was given.

To express the timing and duration of
the epidemic in the different populations,
the peried in which dead seals were found
has been divided into sub-periods when
fractiles (0-5%, 5-25%, 25-75%, 75-95%
and 95-100%, respectively) of the seals
were found. By this procedure time effects
of winds and currents causing mass strand-
ing of carcasses of seals which might have
died over a longer period is reduced.
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RESULTS

Population development
1976-1987

In most local populations as well as in the
total population an increasing trend was
observed throughout the period albeit a
large year-to-year variation in population
indexes is observed (Table 1 and 2, Fig. 2).
For the total population the average
growth rate over the period was 0.13; for
the period as a whole the highest average
growth rates were found in the Anholt,
Redsand and East Samse populations, and
the lowest rates in the Leese, Wadden Sea
and Hessels populations. The small and
isolated Avng Fjord and Begestrominen
populations were not counted regularly
until 1985, but seemingly they increased
only slightly {Table 1).

In some of the local populations (East
and West Samse, Anholt, Limfjorden,
Hesselg) the growth rate tended fto
decrease during the second half of the per-
iod (Fig. 2); however, the only significant

decrease in growth rate was found in the
Anholt population (Table 1). In the Wad-
den Sea and Redsand populations a con-
tinuous growth was observed throughout
the period.

Seal death in 1988

In 1988 a total of 3,471 dead harbour seals
were registered in Denmark (Table 2),
which is a minimum estimate of the deaths
caused by the epidemic.

There was a high correlation between
population size prior to the disease and the
number of dead seals found in the areas
(data from Table 2 and 3; r=0.937, n= 10,
P<0.001), but no correlation between
population size and the proportion of the
population that died (r=0.151, n=10,
P>0.05). The estimated population size
was used for this comparison (lower esti-

Tuble 1. Results of censuses of harbour seals in Denmark 1977-1989, excluding 1988 (no total count possible die
fo the epidemic). Exponential growth rates and analysis of splits in growth rates are given, NS: no significant

split in growth rate; *: split significant at 5% level.

7% 77 78 79 80 81

83 84 85 86 87 89 Growth Change
rate  in mean

7687 rate
Wadden Sea 389 410 332 421 671 656 789 924 853 958 1261 1477 868 0.13 NS
Limfjorden 90 200 330 326 300 440 420 588 639 657 710 682 652 Q.15 NS
Laso 202 271 415 200 474 365 282 388 257 379 656 690 642 0.06 NS
Anholt! 88 29 64 176 341 320 417 525 450 477 530 525 393 0.23 *
Hessela 380 205 130 443 602 591 649 777 679 950 1000 531 582 Q.12 NS
Sjllands Rev 7 25 4 70 104 45 0 v} 1 2 o 109 3 - -
West Samsg - 150 200 250 245 330 410 370 490 663 587 549 264 0.14 NS
East Samse - 8§ 18 3 36 24 79 25 111 180 197 192 96 Q.18 NS
Avng Fjord? 20 20 20 20 20 220 20 20 20 30 22 32 32 - -
Redsand 20 5 28 9 40 1 50 55 60 81 80 94 50 0.22 NS
Bagestrgmmenz 20 20 20 20 20 20 20 20 28 3 3 24 31 - -
Total 1306 1343 1561 1938 2853 2822 3136 3692 3588 4390 5046 4905 3639 0.13 NS

Note [: mean growth rate before split {1976-1981): 0.43; after split (1982-1987): 0.04,
Note 2: annual indexes for 1976-1983 only based on estimates.
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mate in Table 3), as it provides a more
realistic figure than does the 1987 popula-
tion index. The highest number of dead
seals was found in the Wadden Sea, fol-
lowed by the area west of Samse, Hessels,
Limfjorden, and Anholt. In the small
populations of Avne Fjord and Bege-
stremmen no population decline was ob-
served throughout the summer and only a
few dead seals were found. In the Redsand
area 68 seals were found dead within the
seal sanctuary, whereas no dead seals were
found in a haul-out site 12 kilometres to
the west of the sanctuary.

In the Wadden Sea pups were observed
throughout the summer of 1988 (e.g., 155

populallon size

Fig. 2. Development of local populationsand the
total population of harbour seals in the Danish
waters, 1976-1987, plotted on a logaritmic scale.

on 5 July). In contrast, in the inner Danish
waters virtually no pups were observed in
late summer, indicating that most of the
1988 cohort there died as a consequence of
the disease.

Duration and dispersal of the
disease in the Danish waters

The disease raged in Danish waters from
earty April till the end of the year (in the
Wadden Sea until mid January 1989).
Within the different populations the time
lapse between the data of the first and last
finding of dead seals varied between seven
and 40 weeks (Table 2 and Fig. 3). The
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shortest time lapse of seven weeks was seen
at Redsand, where the epidemic started in
fate July, coinciding with the time when the
peak number of seals haul out to moult and
mate. In other populations, where the dis-
ease started earlier and at a time when
generally fewer seals haul out, the time
lapse was 11-12 weeks and the peak in
severity (25-75% of the carcasses found)
was also longer.

In areas with more than one haul-out,
e.g., Limfjorden and the Wadden Sea, the

disease lasted longer (Table 2, Fig. 3). Thus,
for the Wadden Sea as a whole the disease
lasted 37-40 weeks, but within single haul-
outs the period was shorter. Within the
Wadden Sea area the disease tended to start
in the west, dispersing towards east (Figs 3
and 4).

The dead seals found along the coasts
of Skagerrak and northern Kattegat prob-
ably drifted from populations outside the
area.

) o-5% ) s—25% | 25-75% 75-95% [} 95-100%

KORESAND Y - %
WEST COAST| 77777077 T %
3 ROMO. Y N
g FANG | Y |7
2 GRA v R @ @
LISTER| %4 Y
JUVRE/KNUD -7
ANHOLT
HESSELD |
£ JYLLAND Nw|
% SAMS@—E | 7
Z  SAMSO-W 277
LIMFJORDEN %, |
REDSAND %
Apr | May | Jun | Jul | Augi Sep | Oct | Nov | Dec | \Jcm1

Fig. 3. Duration of the epidemic in haul-out sites in the Wadden Sea and the inner Danish waters from April
1988 to January 1989, expressed by fractiles of the number of seals found dead. Site names for the inner waters
are given in Fig. 1 and for the Wadden Sea in Fi ig. 4. Data from Anholt and Hesselg are modified from Dietz

et al. (1989).
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Table 2. Duration of the seal epidemic in 1938 and the number of dead seals found in the Danish waters {areas
shown in Fig. 1). Information from Anholt and Hessela from Dieiz et al. (1989;.

|
%
% Area Date of first Estimated No of dead
: and last findings disease weeks seales
| Wadden Sea 17.04.-13.01.-89. 15 - 02, 89. 1238
| Limfjorden 27.06.-07.10. 2640 391
l NW Kattegat 09.05.-26.08. 19 - 34 1722
| Laeso 09.05.-29.07. 19-30 85
; Anholt 11.04.-24.06. 15 -(25) 277
Hessela 11.04.-24.06. 15 -(25) 460
West Samse 13.06.-26.08. 24 - 34 635
East Sams@ 23.05.-05.08. 20-131 L4 {
Lillebzlt a - 4 {
Storebzlt a - 15
Avng Fjord c - 2
Saltholm b - 6
Redsand 31.07.-01.11. 30-36 68
Bogestrammen [ - 4
Total 11.04.-13.01.-89. 15 - 02, 89. 3471

Note a: seals probably drifted to the area from adjacent sites with haul-outs.
Note b: little information available.
Note c: area apparently not affected by the disease.

Population status in 1989

L 1 In August 1989, one year after the epi-
WEST N - | demic, a grand total of 3,639 harbour seals
coAsT S “| were counted in the Danish waters, repre-
senting 74% of the 1987 population (Table
1). Compared to the 1987 population in-
dexes, 48-110% were counted in the differ-
ent areas (Table 1). In most areas the popu-
lation declined. In one area, Hesselw, where
an increase was recorded, the 1987 popula-
tion index was low and probably underesti-
mated (see Table 1).

Pups were not counted systematically
in all areas, but in the Kattegat and Lim-
fjorden populations the proportion of
pups varied between 6 and 16% in the first
haif of August (average 10.0% for 10 haul-
outs), and in the Wadden Sea as a whole the
proportion of pups was 20%.

FANG

WADDEN
SEA

Fig. 4. Sites in the Wadden Sea from where dead seals
were collected during the epidemic in 1988/89.
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DISCUSSION
Population development 1976-1987

Despite large year-to-year variations in the
local population indexes, which may result
from either methodological shortcomings
or exchange between adjacent populations,
the trend was generally increasing for all
populations. The fact that the increase was
general excludes the possibility that ex-
change of individuals between the Danish
populations explains the increase in the lo-
cal populations,

In some populations a decreasing
growth rate was observed. This might indi-
cate that after an initial period of rapid
growth following the full protection in
1976, some Danish seal populations were
approaching carrying capacity in 1987, Ex-
ceptions to the general pattern were the
Wadden Sea and Radsand, where no
decline in the growth rate was observed.

However, the processes that may limit
the size of populations are not clear.

On Hessele, holding one of the densest
populations with a relatively low growth
rate, a hitherto not recorded high pup mor-
tality was noted in the 1980s, probably
caused by an infectious disease (an uniden-
tified Strepfococcus infection, B. Clausen
pers. comm.). This may suggest that den-
sity dependent processes, viz. increased
pup mortality induced by high density of
seals, had come into play. On the other
hand, from the ringed seal Phoca hispida
populations in the Bothnian Bay, northern
Baltic, it has been reported that PCB has
reached critical levels, affecting the fertility
of female seals and thereby possibly the
growth of populations (Helle et al. 1976,
Olsson et al. 1975, Helle 1980). Similarly, in
the Wadden Sea high PCB levels are sus-
pected to affect pup production in harbour
seals (Reijnders 1980, 1986). No informa-
tion is available about heavy metal intoxi-

cation in Danish seals; however, no signs of
reduced fertility were recorded in female
Danish harbour seals examined during the
disease in 1988 (B. Heje Larsen pers.
comm.).

During the seal epidemic in 1988 it be-
came clear that not all seals were covered by
the annual counts. Individual identifica-
tion of seals making use of a haul-out site
in the Wadden Sea recently demonstrated
that, on average, seals within this area are
hauled out approximately 30% of the day
and night during the pupping period (Ng1-
gaard and Tougaard in prep). On this basis,
combined with the evidental discrepancy
between the expected and observed impact
of the seal death on the subsequent popula-
tion size, it has been concluded that the
countings from the Wadden Sea may be
multiplied with a correction factor of 1.8 to
obtain a realistic population estimate (Tou-
gaard 1989).

For the remaining Danish populations
no evaluation of the ratio between the real
and the counted population exists. Due to
less tidal influence it is suggested generally
to be lower than for the Wadden Sea, and a
conservative (arbitrary) correction factor
of 1.2 has been applied to derive popula-
tion estimates. Owing to the large year-
to-year variation in annual indexes, only
one population estimate has been com-
puted for the three-year period 1985-87, us-
ing the peak index reached in the period, As
the magnitude of the correction factor is
not known precisely, the population esti-
mates are presented by a range between the
peak index and the peak index multiplied
by 1.2 (Table 3). However, comparing the
pre- and postdisease populations’ size with
the number of seals that died in Limfjor-
den, itis clear that the population estimates

11
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Table 3. Estimated size of harbour seal popu!&tions in the Danish waters 1976-1987. For 1985-1989 the estimate
[forthe Wadden Sea is the population index multiplied by 1.8, -for the remaining areas the range between the peak
index and the peak index multiplied by 1.2 is shown (see Discussion).

1976 1984 1085-87 1989
Wadden Sea 900 - £080 1620 - 1800 2650 1890
Limfjorden 200 650 - 700 710- 850 660 - 780
Laese 400 - 500 400 690 - 830 650 - 780
Anholt 150 500 - 600 530~ 640 400 - 480
Hesselo 500 - 600 800 - 900 1000 - £200 590- 700
Sjeellands Rev 45 106 - 150 110- 130 30- 40
West Samse 150 - 200 500 - 550 670 - 800 270- 320
East Samse 20 120- 150 200- 240 100- 120
Avng Fjord 20 20- 30 30- 40 30- 40
Saltholm i5 B5- 20 20- 30 2¢- 30
Redsand 20 a0- 70 100- 120 50- &0
Bagesirammen 20 50 30- 40 30- 40
Total 2440 - 3570 4835 - 55158 6140 - 7570 4720 - 5280

prior to the disease are far too low and that
the correction factor of 1.2 is probably too
low for this area. Evidently, further studies
are needed to evaluate the relationship be-
tween the counted and real population
sizes.

With the recent knowledge about the
seal presence at haul-outs in the Wadden
Sea, the previously published estimates
from 1976 and 1984 (Begebjerg 1986) have
been revised accordingly. Hence, from 1976
to 1984 the total estimated population of
harbour seals in the Danish waters in-
creased from 2,440-3,570 to 4,835-5,515
and from 1984 to 1985-87 to 6,740-7,570
(Table 3).

Dispersal pattern of the epidemic

The first international recordings of the
1988 epidemic were made in harbour seal
populations in northern Kattegat and the
international Wadden Sea, from where it
dispersed northwards to the Norwegian
west coast populations and westwards to
the English populations (Dietz et al. 1989).
Accordingly, within the Danish waters the
epidemic was first noted in central Kattegat
and the Wadden Sea (April-May [988).
Later, it propagated into southern Kattegat

12

{June-July), Limfjorden (July-August) and
the Baltic (August-September).

Very littleis known about the exchange
of individual seals between haul-out sites in
the Danish waters but the dispersal pattern
of the epidemic indicates that disease
carrying seals were the main agents.

The question is whether the high
population levels affected the extent of the
disease and the speed of dispersal. The
correlation between population size and
number of dead seals, and the lack of
correlation between population size and
proportion of dead seals, indicate that the
disease made a comparable inroad on most
populations (on average 45% of the esti-
mated pre-disease population sizes in 10
areas). In Limfjorden a very high propor-
tion of the pre-disease population appar-
ently died (95%); this is probably an ar-
tefact explained by too low population esti-
mates (see above). The lowest proportions
of dead seals were found in Avne Fjord,
Begestrommen and Leess (7, 13 and 12%,
respectively). For Lase, however, the num-
ber of dead seals was probably underesti-
mated, as dead seals probably drifted away
from the island, e.g., to the mainland coast
where many carcasses were found. For
Bogestrwmmen and Avne the proportion
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of dead seals is probably correct and close
to the natural annual mortality rate (cp
Reijnders 1978); thus, most likely these
areas were not affected by the disease at all,

It is characteristic that the affected
populations all haul out on sand banks or
reefs with dense rocks, where the seals haul
out closely together. This is in contrast to
the populations in Begestrammen and
Avnge Fjord where the seals haul out on
solitary rocks. This difference suggests that
the infection was mainly transferred on
land. Furthermore, on sand banks the seals
will apparently crowd irrespective of num-
bers (Bogebjerg unpubl.); therefore, the ex-
tent and dispersal of the disease was prob-
ably not directly related to population size.

Short-term population effects of
the epidemic

With an estimated grand Danish popula-
tion of 6.740-7,570 individuals in 1985-87
and approximately 3,500 dead seals in
1988, the post-epidemic population was ex-
pected to be approximately 3,240-4.070 in-
dividuals. Assuming low mortality in the
winter of 1988/89 and a production of
10-20% pups in spring 1989 the estimate
for August 1989 was expected to be
3,570-4,880. The actual population, as esti-
mated on the basis of population indexes
and multiplication by correction factors,
was 4,720-5,280 (Table 3).

The discrepancy may partly be ex-
plained by the employed method of popu-

lation counts, which may be subject to
some uncertainty, and by the application of
correction factors which are undocumen-
ted for all areas but the Wadden Sea. For
Some areas, in particular Limfjorden, the
estimates for the populations before 1988
seem to have been too low. Alternatively,
the number of seals which died from the
disease may have been overestimated, e.g.,
due to drifting dead seals originating from
foreign populations. This factor is, how-
ever, regarded as negligible, especially for
Limfjorden, as the majority of dead seals
were found close to known haul-out sites.

After the epidemic disease in north-
west Europe there was a general concern
about the long-term effects on the popula-
tions (e.g., Dietz et al. 1989, Harwood et al.
1989, Simmonds 1991). There is still a risk
of areturn of the disease, which may affect
individuals which have not developed anti-
body response against the PDV virus, or
seals born after 1988. In the autumn of
1989 sick and dead seals infected with the
PDV-virus were reported from the northern
coast of Norway (Krogsrud et al. 1990),
and, in 1990, from the German Wadden Sea
(Heidemann pers. comm.), indicating that
the virus may still be active in the marine
environment.

With an estimated population size of
5,000 individuals in the Danish waters in
1989 and a rate of increase (0.13) equal to
pre-disease, it can be foreseen that the 1987
population level will be reached again in
1992,
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DANSK RESUME

Udviklingen i de danske bestande af speettet seel Phoca vitulina i
1976-1989 og korttidseffekten af epidemien i 1988.

Efter totalfredningen af speettet sl i Danmark
i 1977 steg de fleste lokale bestande af szzler, og
det totale antal szler i de danske farvande steg
fra 2.400-3.5001 1976 til 6.700-7.5001 1985-1987.
Den sterste gennemsnitlige veekst blev fundet i
delbestandene ved Anholt, Redsand og @Dst-
sams@, og den laveste registreredes i Leese-,
Vadehavs- og Hesselgbestandene. De sma, isole-
rede bestande i Avne fjord og Bogestrammen
steg ajensynligt kun ganske lidt (Tab.I).

Der var en tendens til aftagende vaskst i an-
tallene for de lokale delbestande ved @st- og
Vestsamsa, Anholt, Limfjorden og Hesselg
igennem den sidste halvdel af perioden, mens
bestanden ved Anholt udviste en signifikant af-
tagende veekst i det samme tidsrum. Denne af-
tagende vaekst kan muligvis have vaeret foran-
lediget af, at szlbestandene var ved at nd om-
radernes beereevne. Kun i Vadehavs- og Red-
sandbestandene var der en vedvarende vaekst
igennem hele perioden.

I forbindelse med seeldaden i 1988 omkom
mindst 3.471 seeler i de danske farvande. Der var
en kiar sammenhzng mellem bestandssterrelse
forud for syedommen og det antal dede szeler,
der fandtes i omraderne, men der var ingen sam-
menhang mellem bestandssterrelse og den an-
del af bestanden, som dade. Det storste antal
dede szeler fandtes i Vadehavet, vest for Samse
og ved Hessele, Limfjorden og Anholt.

I de indre danske farvande syntes de fleste
unger, der var fodt i 1988, at vaere gaet til som
folge af sygdommen, der rasede fra tidligt i april

og frem til januar 1989. 1 de enkelte omrader va-
rede sygdommen 7-40 uger; kortest i Redsand-
bestanden, hvor epidemien startede sidst i juli,
mens sterstedelen af szelerne var »pé land« for
at parre sig og skifte pels. I omrader som Lim-
fjorden og Vadehavet, der har mere end én hvile-
plads varede sygdommen lzngere tid (Tabel 2,
Fig. 3).

Selepidemien blev forst registreret i den
centrale del af Kattegat og i Vadehavet. Fra den
centrale del af Kattegat spredte den sig til det
sydlige Kattegat, Limfjorden og sterseen
(fig.3). Sygdomsramte saler synes at have vaeret
hovedsmittespreder, men mager kan ogsi have
bidraget til spredningen af sysdommen.

1 1989 taltes 48-110% af det antal, der var
registreret for delbestandene 1 1987; i de fleste
omréder faldt bestanden, men pi Hessela, hvor
et foreget antal registreredes, kan det have
skyldtes, at 1987-antallet har vaeret vurderet for
lavt. Feks. antyder en nyere dansk undersegelse
for Vadehavsomradet, at optallingsresultater
skal ganges med 1,8 for at realistiske tal opnas.
For de gvrige danske omrader er denne omreg-
ningsfaktor imidlertid ukendt, men generelt
tyder det pd, at de antal der nas ved den an-
vendte opteellingsmetode er for lave (Tab. 3).

Set i Iyset af bestandsudviklingen i perio-
den 1976-1987 vil bestandsniveauet fra for
seelepidemiens udbrud i 1988 veere genoprettet i
1992, forudsat at vaekstraten pa 0,13 ikke falder
og at det virus, der fordrsagede epidemien, ikke
blusser op igen.




Status of the harbour seal in the Danish waters, 1976-1989

Pesltme Ha DPYCCKOM A3HKE!

PagBuTHe HATCKAX NONYRAUMI NATHHCTOTO THJIEHH (Phoca vitulina) = I1996-1989 1. 1

KpaTrocpouduit apdext snuneuun 1988 rona.

[focne BBeNEHUA NONHONH OXDaHH NATHUCTOTO
THNEHA B llaHuu B -9P7 r. GOABMMHGCTBO
MECTHHX nonynAauui TineHel yBenuuuaAnch, H
ofllee u#CnC ThAeHeld Ha AATCKUX BOIAX BOI-
pocno ¢ 2400 - 3500 & I9Y6 r. no 6700 -
7500 8 I985 - 1987 r. HauGonbiiee cpenHee
TMOBHUWEHWE HAORKNANOCE § OTHESIBHHX MECT—
HUX nonynsauui y ocrpora Anxonsr, Péncaun
W Ha BOCTOKE oCTpoBa CaMcd, & HanMeHblee
pPETUCTPHPOBAA0CE ¥ nonynsunid lecd, Ha
3ananHo-KTIadncKNX MOPCKMX OTMENAX ¥ ¥
ocTposa Xeccene. Helonbuve M30NMpOB&EH-
HHe NOoNyNAuy B ABHE~BMODHE U HAPOAMBE
BErecTpéMMeH OUBBKHIHO YFBENUUYMAMCE TONBKO
readauynrensio (TaGn. I}.

Buna TeHneHUMA K IOHWXEHWK TeMNa pocTa
OTHERBHHX MeCTHHX nonyrsumni Ha BocTOke M
sanape ocrpora Cawc#, y AAxonera, B Jlum-
fuopne W y Xeccend B TeyeHue mocnendHei
MONOBHHE TMEDUOKE ,
uMf ¥y oCTpoBa AHXONBT BHKA3AaNA 3HAUKTEIbw-

HEeXNY TeMd K& OonynA-

HO moHuxawuuiicsd TedMn pocTa. BosMoXHO,
470 ITO NOHWKEHHE BH3BAHO TEM, YTO TKC—
AEHHOCTh NonynAuxd TroneHell npudnuxaetcs

K copepwaunell crncCcoGHOCTHE MaHHWX pakoHOS.
Henpepupusifi pocT B TeueHUE BCETO NEPHO~-
nz HalnwpancA TOARKO ¥. monynAauuidl 3anapso-
Hrnannckux ormenell u Péncanma.

B cpA3w ¢ uaccoBoidf rubensw TeneHel B
IS88 r. morusny no MeHsomed Mmepe 3.47I To-
neHb Ha EATCKUX BOA2X. BHE2 ABHEE CBHAL
MeXOYy 4UCHEHHOCTHY NONyARUn¥ N0 2NMEEMHH
% YuCHOM HalleHHMX B LaeHMX palioxax
MEeDTBHX TwNeHeld, HO He GHNO CBASU MEXAY
MHCIeHHOCTEN MONFNAUMU ¥ norysuweit nopel
nansolf nonynsuux. HauGonswee YHUCNO MepT-—
BuX THanexell Ouno Hafpedo ®a 3anagHo-HT-
NaHOCKHX MODCHMX OTMeNfX, K Sanany oT
Camcé u y Xeccené, B Numduopne ¥ 3 ocT-—
POBA AHXONBT.

KaxeTca, 4TO Ha BHYTDEHHHX IATCKHX
BORaxX CONBEMHCTBO DOXHEHHNX B 1988 1,

nerenMmed morutnm oT GONesHM, CBUpENCT-

BoBaRmel ¢ Hayana anpens 00 CaMorc AHBa-~

pa IS8O r. B orTaenwpuux paiioRax 6onedis
anunack oT 7 o 40 Hepeanr, HauGonee
Kparko ¥y nonynfuvu PEmcanpa, rie anupe-
MUA HOYANACHh B KCHIUE HKJIA, Korna Gonk-
WMHCTBC TRneHel Guay Ha cymwe LAR CAYYKH
U cMeHu uexa. B rawkux pafionax kak Jlum-—
Puopn u 3ananHo~WUTAZHANCKME OTMENH, e
umeerTcs CONBME ORHOTO MECTa OTAHXa, I0NH—
LeMMA anunacs monswe (Tadn. 2, dur. 3).
SnuMneMna TineHel BHeDEMe perucTpUpO-

Banace B HeHTpanbHol uyacTu Karrterara u
ha Janapzo-liTnaHpekux ormennx., M8 uexHT-—
pansHoll wacTH KaTrerara oHa pacmpocTpa-—
HUNACE B €TO KXHYW vYacTh, B BanTuiickoe
Mope u Jlumpuopn ($ur. 3). Hamercs, uro
TAQBHHMKM DEIHOCYMKAMM 3apass GHAX GONb=
HHE TRAEHY, HO BOBMOXHO, YTO PACHPOCTDE-
HEeHUKW CCnesEM Takxe compeficTBOBANY 4daiKu.
B I98% r., Guno noxcumrado 48~ IT0%
yuesa ocobeit, PerucTpUPOBAHHOTC MO OT-—
nenpduy nonynauuad IG87 romay B Sonp=
WUHCTBE DAHOHOB YUCREHHOCTEL NOHM3WIACE,
Ho Ha Xecceng, rne OHHO JaPETHCTDRDPO-—
BaHO OGonpmg TineHell, npuuuxoidl sTOorO MO-
ria OMTH CAMEKOM HMIKAR OUSHKA YHCNEH-
HocTh B 1987 ropy. Hanpumep, HoBefinee
NaTCROe nccnenoBasue palicna 3anapgHo—
Wrnanncknx orueneld maeT Hamek O 0SOM,
HTC PEBFALTATH HOACUETOB ANA TNOAY4YeHud

PEINUCTUUHNY dYMCcen CRneRyeT HOMHOXUTE Ha

I,8. ldna ocTanmHEX KAaTcKMX palionon Takoit
nonpaBounui xosBfULKMEHT eme HeH3BECTEH,
HO B ofNeM HaxeTcH, UTO YMCISHHOCTM, HO-
AyyseuHe OPUHATHW crnccodou moacuera,
CAMHMKGM HM3kH (Tadn. 3).

Ha ccHozanuy pas3BuTHRE monynsuuil c
I19Y6 no I987 r. MOXHO NMPeANnOAOXHTE, YTO
YHCJIEHHOCTH, COCTORBMKE MO HEUANA JOULEe—
uuu Thnexed ® IS88 rony, Gyayr moccra-
HoBnerw B 1992 romy, mpu ycaomuu, ure
Temn pocra {0,I3) He noumauTcH, W uTO
BHIBABWKA SNKIEMuN BUDYC He BGOHXHeT
cHOBA

15
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