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INTRODUCTION

The Study Group on Seals and Small Cetaceans in
European Seas (SGSEAL) met at the British Antarctic
Survey headquarters in Cambridge, England from 4-6
December 1995 under the chairmanship of Dr J.
Harwood. The agreed agenda for the meeting is attached
as· Annex I. Annex 2 contains a list of meeting
participants. Working Papers (WPs) for the meeting are
listed in Annex 3.

2 TERMS OF REFERENCE

The terms of reference (C.Res. 199412:57) for the 1995
meeting of SGSEAL were to:

a) assess the status of small cetacean populations in
the North Sea in the light of the recent Small
Cetacean Abundance Survey in the North Sea and
the available information on by-catches;

b) assess the status of the three seal populations in the'
Baltic Sea in the light of modelling studies of
population dynamics conducted by the Study
Group, and available information on by-catches;

Advisory Committee of the Agreement on the
Conservation of Small Cetaceans of the Baltic and North
Seas (ASCOBANS). The paper reviews different
methods that are used to determine by-catch, including:
opportunistic and systematic port interviews and surveys;
market monitoring; recovering by-catches from fisher­
men; logbook schemes; and independent observer
schemes. The author concludes that, although port
surveys can help to identify fisherieswhere significant
by-catches might occur,only data collected by trained
observers can provide reliable estimates of the size of
by-catches. SGSEAL agreed with this conclusion. The
paper notes that an estimate of.cetacean population size
is required if the effects of by-catches are to be assessed.

Observer schemes designed to record marine mammal
by-catches have problems similar to schemes intended to
document levels ofdiscarding. These inch.ide:

i) the need to obtain full cooperation from the fishing
industry (this may be a greater problem for schemes
aimed at marine mammal by-catch due to public
emotion associated with these animals);

ii) sampling difficulties in widely dispersed and
heterogeneous fishei-ies;

SGSEAL considered a draft review of marine mammal
by-catch observer schemes with recommendations for
best practice (WP2), which had been prepared for the

c)

d)

e)

f)

g)

3

3.1

review available information and planned research
on the potential effects of acoustic disturbance on
marine marnrnal populations;

advise (with the Working Group on the Biological
Effects of Contaminariis) on the use of biological
effects techniques for identifying. thc extent to
which PCBs in marine mammals ge~erate effects at
the species and/or population level;

develop plans for a review of contaminant levels in
marine mammal populations. and the possible
effects of these compounds, and identify data sets
on contaminants in marine mammals that are
suitable for inclusion iIi the Environmental Data
Bai1k;

identify and review the data that will be, requir~d to
evaluate the impact of different fisheries in the
Baltic Sea on marine mammal populations;

report the findmgs to the Marine Mammals
Committee, ACFM, and ACME.

ASSESSMENT OF THE IMPACT OF
FISHERIES ON MARINE I\tAMI\tALS

General Approach

iii) safety and insurance for observers;

iv) the need to make an agreement with skippers on the
expenses involved in carrying observers;

v) the need to ensure confidentiality of data.

The number of trips which can be monitored in any
scheme will be determined bythe expenses agreed with
skippers, the sallrries of qualified observers, travel and
insurance costs, and the costs of data entry, data handling
and analysis. WP2 notes that better quality dJ.ta are more
likely to be obtained from schemes employing paid
observers than those relying on volunteers. Once the cost
of each trip has been determined, coverage of the fishery
should be designed to obtain. as accurate and precise an
estimate of total by-catch as possible. An optimal design
requires prior knowledge about variability in, by-catch
rates which will probably not be available. In most cases
the proportion of the marine mammal population
removed by fisheries within the area covered by
SGSEAL is Iikely to be small and the variance of the
estimated population size is Iikely to be large (see
Section 4, below). As a result, the variance of the ratio
will be insensitive to the variance in the estimate of total
by-caich. WP2 suggests that it may be appropriate to
concentrate on obtaining an unbiased estimate of by­
catch rather than a very precise one. This will necessitate
representative sampling of all components of the target
fisheries. The paper recommends that, at least initially,
sampling should be widespread throughout the seasonal
and geographical distribution ofthe relevant fisheries.
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Some fisheries are carried out from vessels which cannot
accommodate observers. In these cases observers may be
able to operate from a specially-chartered accompanying
vessel or from avantage point on shore.

Although WP2 is an initial draft, SGSEAL feit that it
provides good advice for the development of new
observer schemes.

3.2 Data Requirements

SGSEAL agreed on a standard set of information for all
independent observer schemes, and specific information
which is required for particular fisheries. This basic
information is:

Date and port of departure

Date and port oflanding

• Gear type(s)

Declared catch, by species and weight

Declared effort

• Value of catch (based on official port prices)

• Number and species ofmarine mamm~1 caught

If a socioeconomic analysis is to be carried out, the
following infonnation is desirable:

• Vessel size

• Vessel age

Fuel consumption (if available)

• Number and age of crew

• Amount ofgear lost

For gillnet fisheries SGSEAL recommends that the
following infonnation be collected for each string ofnets
set:

Location (preferably latitude and longitude)

Waterdepth

• Net material (filament type, diameter, colour)

• Mesh size(s)

Flotation devices

• Headline length

• Net height (in meshes)

Hanging ratio

Length of individual nets (in metres and knots)

• Number ofnets in string

• Footrope type

Depth at which net fished

• Time and date at which setting started

• Time and date at which setting ended

Time and date at which hauling started

• Time and date at which hauling ended

Location of observer relative to net at hauling·

2

• Number and species of marine mammals brought on
board

• Number and species of marine mammals seen to drop
out of string

• Number and species of marine mammals seen to be
shaken out of string

• Number and species of marine mammals seen
floating in the vicinity of string

• Number and species of fish caught

• Number and species of other by-catches (seabirds,
turtles)

• this may affect the ability of the observer to detect drop-outs.

For each marine mammal brought on board, the
following should be recorded:

Species

Photograph

Live or dead (live animals should be released
immediately after a photograph has been taken)

• Length

• Sex

Skin sampie (for DNA analysis)

• Tooth (for age detennination)

If possible, information on reproductive condition,
nutritional condition, and stomach contents should be·
collected. These recommendations are largely based on
data requirements identified by the Small Cetacean Sub­
committee of the International Whaling Commission
(IWC) and cited in WPl.

For towed net fisheries the following information should
be collected for each tow:

• Gear type (this should include as much of the
following as possible: gape, circumference, length,
wingspread, head line height, mesh s.ize)

Location, time, and date ofstart oftow

LocatiOIl, time, and date of end of tow

• Water depth

Towing speed

• Depth at which net was fished (for pelagic trawls)

• Number and species of marine mammals brought on
board

SGSEAL was less certain about additional data needed
for trap net fisheries. However, it was feit that the
following should be included:

Location, time, and date when trap was set

• Time and date when trap was raised or inspected

Depth ofwater

Size of opening
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Length of leader

Presence/abserice ofmarine mammal excluder ' .

Presence/absence of marine mammal escapeibreath­
ing mecha}lism

Number, and species of fish in net (including
damaged fish)

• Number and species of marine mammals caught

• Number and species of other by-catches

In general, it will not be possible to place observers on
every trip undertaken by a fishery; therefore, some kind
of sampling scheme must be devised. Results can then be
extrapolated to cover the entire fishery and, indeed, to
cover the entire range of the cetacean populations which
are affected. Thus, it is essential that some of the
measures of fishing effort recorded by obserVers are
identical to those which are included in the official
fisheries statistics for the national fleet.

SGSEAL noted that the stati~tics on marine mammal by­
catch (species, number, area, type of fishing gear, raw
data or extrapolated) which ICES urges its Member
Countries to report (C.Res. 1994/4:8) are not sufficient
to allow total by-catch to be estimated and are
subsequently, of limited value for ecological assessment:
In contras!, the requested resolution for data on the
location of by-catches is overly precise. SGSEAL
recommends that, in future, Member Countries be
requested to provide estimates of by-catch per unit of
effort in individual fisheries for each ICES Area with
a complete description of how the estimate was
arrived at. In general, this will restrict the requirement
to data from independent observer schemes. Effort data
feir each fishery by ICES Area should also be provided,
if couriiries do not already repoit this information.

Certairi cetaceari populations are frequently subjected to
by-catch by fleets from different nations. Agreed
international standards to describe effort in gillnet and
trawl fisheries could be iIicluded in the forthcoming
revision of the Eureipean Commission's logbook
recording scheme. In the absence of staridardiiation,
national fisheries will have to be examined on an
individual basis.

3.3 Estimating the Impact of Fisheries and
Incorporating the Effeets of Population
Structure

There has been considerable debate in the scientiric
community about how to assess the impact ofby-catches
on marine mammal populations. At its 1995 meeting: the
Scientific Committee of the IWC had considered what
levels of by-catch can be sustained feir particular
cetacean populations (WPI). It concluded that by­
catches exceeding half of the estimated' maximum
growth rate for the population might riot be sustainable.
This approach waS applied to harbour porpoise
populations in the North Atlaritic, where the Committee
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concluded that if recorded by-catch exceeded 1% (1/4 of
the estimated maximum rate of increase), then this
should trigger urgent research. Such research would
involve an attempt to determine the actual impact of by­
catches on the population (and the overall status of the
population-including the effects of factors such as
pollution-see Section 7) and assess what management
actions could be taken to reduce by-catch. SGSEAL
noted that the estimate of. maximum rate of increase for
harbour porpoises was based on very little data, and that
the "half of maximum growth rate" rule was only
appropriate for populations believed to be stable or
increasing. If a population .is decreasing (not necessarily
because of the effects of by-catch) but by-catch remains
constant, then by-catch mortality will increase with time.
However, this might not be recognized untii after the
next population survey. which could be a decade after
the initial survey. By this time the population could have
declined substantially. This concern emphasises the need
for cost-effective methods for the monitoring of marine
mammal populations which SGSEAL recommended at
its last meeting ("The Study Group recommended more
research on low cost methods for monitoring the
abundance and population characteristics of marine
mammals".) SGSEAL also noted that the Small Cetacean
Sub-committee of the IWC would be considering
"criteria for assessing the status of harbour porpoise
populations" as a priority item at its 1996 meeting.

The most recerit meeting of the Advisory Committee of
ASCOBANS (WPI0) had requested the opinion of
SGSEAL on~n appropriate definition ofwhat constitutes
an "unacceptable take" of small cetaceans. The
discussion plarined for the IWC Scientific Committee
meetiIig in 1996 will address this question. The meeting
will be attended by members of SGSEAL as weil as
manyother international experts. SGSEAL will await the
outcome of that meeting before draftirig a statement of
its own.

Defining the. biological population affected by by­
catches is a fundamental problem. For small cetaceans,
which are highly mobile and which do not breed in
co10nies, there may be no c1ear geographical boundaries
for the distribution of a population. At certain times of
the year, different biological populations may mix on the
same fishing grounds. This is an issue which the IWC's'
Scientific Comlllittee addressed during the development
of its Revised Management Procedure. The Committee's
basic approach has been to test the robusmess of
management practices to violations of the underlying
assumptions about population structure. SGSEAL
recommends that this approach also be adopted for
evaluating the impact ofby-catches on marine mammals.
A preliminary analysis using this approach on the
harbour ,porpoise population in the North Sea is
descdbed in Sectiori 4.3.
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3.4 Evaluating the Effects of Management
Actions

SGSEAL recommends that any evaluation of the
impact of by-catches on marine mammal populations
and of the effects of management action aimed 3t
reducing such catches should also take into account
the effect of such actions on the fishery. The most
appropriate way to do this is to develop a framework
which allows a risk analysis ofthe trade-offs between the
effect of management (including no action) on the future
size of the marine mammal population and on the
economics of the fishery. Such a framework should also
take into account the uncertainties involved at each stage
ofthe analysis.

Estimates of by-catch in the English and lrish gillnet
fisheries operating on the Celtic Shelf have also been
published (Berrow et a/., 1994). Again, the harbour
porpoise was the most frequently caught species. The by­
catch in 1993 was estimated to be 1,937 animals.

was also available from a Danish study of by-catches in
the bottom set gillnet fisheries for cod and turbot
(Vinther, 1995) which operates in ICES Areas IVb and c.
The harbour porpoise was the most frequently caught
species and it was estimated that 4,449 animals were
caught each year in these fisheries. However, it is likely
that harbour porpoises were also caught in Danish gillnet
fisheries for plaice and hake, and in equivalent English
fisheries. SGSEAL noted that independent observer
schemes to determine by-catch in these fisheries are now
being carried out.

•Preliminary Evaluation of the Effects of
By-catches

4.3

Results from SCANS

IMPACT OF FISHERIES ON
CETACEANS IN THE NORTH SEA

4.1

4.2 Available Information on By-catches

SCANS provided data for the following estimates of
abundance, with their coefficients of variation (CVs) for
small cetaceans in the North Sea (as defined by the 1995
North Sea Conference):

The only new information on by-catches in the North
Sea presented at the meeting is found in WP4, which
estimates that 20-30 harbour porpoises are caught each
year in the German set net fishery. Published information

These estimates, and those derived by SCANS for other
areas within the region covered by SGSEAL, are shown
in Appendix Tables 4 and 5. The estimate of harbour
porpoise numbers on the Celtic Shelf (approximately
equivalent to ICES Areas VlIg, j, and h) is 36,280
(0.57).

•

The recorded by-catch in the Eriglish and Irish gillnet
fisheries in ICES Areas VlIg and j is 5.3% (95%
confidence limits 1.5-9.1% ) of the estimated abundance
of harbour porpoises in these Areas. SGSEAL
recommends that the impact of by-catches of.
porpoises in the English and Irish gillnet fisheries in
ICES Areas Vll g and j be investigated as a matter of
urgency. SGSEAL also notes, however, that there is

The recorded by-catch of harbour porpoises in the
Danish cod and turbot gillnet fishery in the central North
Sea is 2.6% (95% confidence limits 1.2-4.0%) of the
estimated population size in ICES Areas IVb and c, and
1.7% (95% confidence limits 0.9-2.5%) of the
population size in theentire North Sea. These values are
substantially higher than the 1% limit adopted by the
IWC Scientific Committee as a level which requires
urgent investigation, especially since the recorded by­
catch is almost certainly an underestirriate of the total
because it represents catches made by only part of the
fishery. SGSEAL therefore recommends that the
impact of the by-catch in these, and related, fisheries
on harbour porpoises in the North Sea and the effect
of management action aimed at reducing by-catch
should be investigated as a matter of urgency.
SGSEAL was pleased to be informed that the European
Commission had agreed to co-fund a major international
project (BY-CARE) to carry out these investigations and
to study the impact of by-catches in the English and Irish
driftnet fishery for. albacore tuna.. This project is
described in WP5..The same study will also investigate
by-catches in the Swedish and Danish gillnet fisheries
operating in the Kattegat/Skagerrak and Baltic Proper,
thus addressing a recommendation made by SGSEAL at
its 1994 meeting. Finally, the project will attempt to
establish an integrated decision-making framework for
assessing the implications of changes in management
practice which takes account of the different values of
the resources involved.

268,452 (0.13)
7,201 (0.21)

10,927 (0.27)

Harbour porpoise
Minke whale
Whitebeaked and whitesided dolphin

WP3 is arevision of a paper that was presented at the
1995 Annual Science Conference on the results of a
major survey of cetacean abundance in the North Sea
and adjacent areas in the summer of 1994. The Small
Cetacean Abundance in the North Sea survey (SCANS)
was co-funded by the European Commission and a
number of national governments. Ships and aircraft were
used to survey the area synoptically. Weather conditions
were generally good but SGSEAL noted that coverage in
the southern and northern parts of block J (the coastal
areas of Shetland and northeast Scotland) was poor due
to limited visibility. Aerial surveys of the Baltic Sea
were not possible in 1994 because of bad weather;
however, they were conducted in 1995 (see Section
5.1.1).

4 1995 SGSEAL Report



. ',,-
~' : { ~

.IIt. ,~ •

•

likely to be a substantial reduction in effort in these
fisheries from 1995 onwards due to decommissioning in
the English fishery and changes in fishing practices' in
Ireland. In addition, the harbour porpoise population
affected by these catches is likely to extend beyond
Areas VIIg and j into the Irish Sea and the west coast of
Ireland. Thus, the estimated by-catch ofthese fisheries as
a percentage of population size is probably an
overestimate.

5 IMPACT OF FISHERIES ON MARINE
MAMMALS IN THE ßALTIC SEA

Locations mentioned in Section 5 are shown in Figure 1.

5.1 Status of Marine Mammal Populations in
the ßaltic

5.1.1 ,Harbour porpoise Phocoenaphocoena

. ,

As noted above, the SCANS survey of small cetaceans in
the Baltic was carried out in 1995. Information on the
results of this sUrVey was riot submitted to SGSEAL, but
a preliminary estimate of 1,200 animals in ICES Area
IIId was provided to the ASCOBANS Advisory
Comrriittee. Pemiission. to survey Polish and Russian
territorial waters in the southem Baltic Sea was not
obtained, therefore figures for these areas are not
available. The harbour porpoise is apparently much less
abundant in the Saltic Sea than it was earlier this
century, but it is impossible to estimate the extent of
depletiori.

5.1.2 Grey seal Halichoerus grypus

WP6 is a review of recent estimates of grey seal'
numbers. Grey seals in the Saltie normally breed on ice
and the location.of breeding varies unpredictably from
year to year. It has therefore not been possible to use
conventional survey techniques to monitor the number of
pups born each year. However, as a result of aseries of
mild winters, a large proportion of the grey seal pups
born along the Estonian coast over, the last five years
have been produced on land. In 1992, 876 pups were
counted in Estonia arid total pup production was
estimated to be 1,000.

Annual counts of grey seals hauled out during the moult
have been made in Sweden and Finland for more than a
decade. Counts at Swedish site's north o[ 590N have
increased by 12% annually since 1982. Sirnilar counts in
Finland have increased by 14% per annum since 1985.
However, counts ofthe approximately 200 individuals at
Swedish sites south of 580N have only increased by
about 3% during this period. The species is still absent
from most of its former range in the southern Saltie
(along the Geman, Polish, and Russian coasts). Sased
on counts made dufing the moult at approximately the
same time throughout the Saltic, the minimum size of
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the grey seal population in the Saltic is estimated to be
5,300 individuals. This figure is not inconsistent with the
estimated pup production from Estonian counts.

In the past, the grey seal population has been affected' by
a high frequency of uterine occlusions "hich rendered
adult females sterile. Data from animals found dead or
caught in fishirig gear suggests that these occIusions are
now mostly confined to animals older than 30 years.

5.1.3 Ringed seal Phoca hispida

Aerial surveys of ringed seals hauled out on ice in the
Sothnian Say were carried out in 1988, 1989, 1990,
1991, 1993, and 1995. They show an increase of around
5% per year with a. current count of around 3,000
animals (Härkönen and Lunneryd, 1992; WP6). Surveys
in the Gulf of Finland in 1995 revealed only 162
animals, much less than the number previously reported
for this area. These numbers give cause for concern
because 100-150 ringed seals were found dead in the
winter of 1991/1992. The mean estimate of abundance
from three surveys made in the Gulf of Riga in 1994 ,was
780. Taken together these figures suggest that there are
at least 4,000 ringed seals in the Saltic Sea. Range
studies of five animals fitted with satellite transmitters
suggest that they do not move far and the tagged
individuals spent about 70% of their time 'on the ice
during the aerial surveys. If these results are
representative of the entire population, the total size of
the Saltie population is 5,600 (4,000/0.7).

Like the grey seal, ringed seals in the Baltie have
suffered from heavy exploitation in the past and from a
high frequency of uterine occlusions in recent years. The
prevalence of these occlusions has decliried from higher
levels recorded in the 1970s. However, unlike the grey
seal, occlusions coritinue to be detected even in the
youngest age classes. Data from the Finnish seal hunt
and recent scientific sampling indicate that
approximately 30% of the matUre fe male population is
affected by uterine occlusions.

5.1.4 Harbour (common) seal Phoca vitulil1a

At its last meeting SGSEAL expressed concern about the
status of both the populations of harhour seals in the
Saltic, in one case because of the effects of the 1988
phocine distemper epidemie arid in the other because it is
a small population which appears to be genetically
distinct. However, data presented in WP6 indicates that
both populations are iricreasing. In the case of the "east
Saltic" population in Kalmar Sound, the annual rate of
increase has been 11% since 1989, although the
maximum. count is still only 209 animals. The rate of
increase of the "west Saltie" population centred around
Mokläppen has been slower, probably due to high :ind
variable pup mortality caused by foxes and grey seals.
The maximum count in Swedish and Danish waters has

5
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Figure l. Location of areas in the Baltic Sea mentioned in the text.
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been 170 animals, glVlng a minimum population
estimate for the whole Baltic in 1994 of 379.

5.2 Available Information on ßy-catches

SGSEAL noted that althotigh the guidelines for
estimating by-catches of marine maminals contained in
Section 3 were primarily designed for the by-catch of
cetaceans, 'they are also appropriate for determining by­
catch of seals. The important features of such schemes
are the use of independent observers, the recording of an
appropriate measure of fishing effort, representative
sampling ofthe fishery, and the recording ofinfonnation
on the species, age, and sex ofby-caught animals.

There are few published data of any kind on by-catches
of marine mammals in the Baltic. However, studies of
harbour porpoise by-catches in the Swedish gillnet
fishery using independent observers began in 1994.
These will continue as part ofthe BY-CARE project and
will be extended to Danish vessels operating in the same
area. A review of reports of seal by-catches in 1989,
1990, and 1991 provided to HELCOM had been
prepared by E. Helle for the 1994 SGSEAL meeting.
This review is reproduced in Annex 4. In addition, a
study of the by-catch of seals in the Estoniari trap net
fishery (largely for pike-perch in summer and for herring
and whitefish in autumn) had estimated that at least 280
seals were drowned in this fishery in 1994 (WP6). No
information on the species of seal which were by-caught
has been published, but it is believed that more than 80%
were grey seals and that the rest were ringed seals (M.
Jilssi, pers. comm. to Härkönen). Using these figures and
the average by-catches reported in Annex 4, SGSEAL
calculated that aminimum of 300 grey seals, 80 ringed
seals, arid 7-8 harbour seals are by-caught in the Baltic
each year.

5.3 Preliminary Evaluation of EITeet of By­
catches

The estimated by-catch of grey seals is 5.7% of the
minimum population size for the entire Baltic. Given the
fact that the population appearS to be increasing, this by­
catch may be sustainable. However, its impacts will
depend on the ages and sex of animals by-caught in the
Estonian trap net fishery, since a seal population can
sustain a much higher catch of juvenile animals than of
adults. SGSEAL therefore recommends further
studies of the by-catch in this fishery to determine the
age arid species of the seals which are caught. Gear
modifications to reduce the by-catch should also be
investigated.

The by-catch of ringed seals is 2% of the estimated
number of seals hauled out on the ice lind 1.4% of the
estimated total population. Most of this by-catch is
probably taken in Estonia, where the local ringed seal
population is relatively small (around ,1,000 animals).
These local catches may not be sustainable if ringed
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seals are as sedentary as the satellite transmitter data
indicates and if the relatively high frequency of uterine
occlusions ""'hieh are still observed in ringed seals from
the BOlhnian Bay also occurs in the Gulfs of Riga and
Finland.

By-catches of harbour seals are 2.5-3% of the minimum
size of the population. Whether or not this by-catch is
sustainable will depend on the ages of animals which are
caught. However, the regular monitoring of these
populations which is currently underway should allow
the negative effects of by-catch and other factors to be
detected. SGSEAL recommends an analysis of the
statistical power. of the time series of harbour seal
counts in the Baltic to detect change (see Taylor and
Gerodelte, 1994).

SGSEAL reiterates its 1994 recommendation for
further modelling studies of the population dynamics
of all three seal species in the ßaltic Sea. This should
include . an investigation of the effect of current
reported by-catches on the recovery of the ringed and
grey seal populations, and back calculations of
population s~ze to the beginning of the century.

SGSEAL is concemed by the recommendation in WP7
that "as one of several steps to reduce the damage caused
to the fishing industy grey seals should be culled with a
view to studying the effect of limited culls in areas where
extensive damage is caused by seals". SGSEAL notes
that the Scientific Advisory Committee of the UNEP
Marine Mammal Action Plan ha.d drawn up detailed
guidelines for the evaluation of proposals to cull marine
mammals to benefit fisheries. This will soon be
published by UNEP. SGSEAL recommends that tilis
document be considered by the international
management group which is planning the Iimited culls
of seals in the Baltic Sea. .

6 EFFECTS OF ACOUSTIC
DlSTURBANCE ON MARINE
MAMMALS

A riumber of studies have. indicated that marine
marnmals respond to acoustic disturbances by changing
their surfacing behaviour, vocalizing less frequently or
moving out of the area where distUrbances occur.
Usually' these responses are temporary. A number of
more detailed studies are now underway in EU waters,
and additional studies are beirig conducted in the USA as
part ofthe Environmental Impact Assessment carried out
in conjunction with the Acoustic Theimometry of Ocean
Climate experiment. Preliminary results of a number of
these studies will be presented at the Biennial
Confen::nce of the Society of Marine Mammalogists in
Orlando, Florida, in December 1995. .

SGSEAL is not aware of any study addressing the
population implications of the changes in the behaviour
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of marine mammals or of their prey species whieh have
been observed in response to aeoustic disturbanees. This
is a substantial analytieal problem whieh also besets the
analysis of data on the effeets of pollution. It ean
probably be addressed through the use of individual­
based models of population dynamics (see DeAngelis
and Gross, 1992). This approach is discussed in more
detail in Section 7.

7 EFFECTS OF CONTAl\lINANTS ON
MARINE MAMMALS

7.1 Review of Contaminant Levels and Effeets

SGSEAL noted the report of the 1995 1WC Workshop
on Chemical Pollution and Cetaceans (WP8). The
Workshop reviewed information on the effects of
chemieal pollution on cetaceans and considered
information from studies of pinnipeds. where this was
relevant. A Special Issue of the Reports of the
International Whaling Commission will include the
report of the Workshop and a number of other relevant
papers. The Workshop had purposefully not considered
the effects of marine debris, sewage, and other non­
ehemical forms of pollution. Nor did it have the
expertise to consider the effects of oil pollution.
SGSEAL noted thatthere is a need for a Workshop to
address the oil pollution issue.

Other reeently published symposium volumes (e.g.,
Seienee of the Total Environment vol. 154 combined
issues 2 and 3, Blix et al., 1995) have also included
reviews of eontaminant levels and their potential effects
on marine mammals. In addition, the forthcoming
Speciallssue ofthe Reports ofthe International Whaling·
Commission on harbour pOrPoises wi11 include .a
thorough review of contaminant levels in this species by
a member ofSGSEAL (A. Aguilar).

The general conclusion of these reviews was that
epidemiological studies have shown a link between high
levels of heavy metals, organochlorines, and polycyclic
aromatic hydrocarbons (PAHs) and reproductive and
immune system disfunction as weil as pathologica1
abnormalities in marine mammals. However, no direct
cause and effect relationship has been demonstrated.
Laboratory studies of harbour seals have shown that a
diet whieh is high in organochlorines results in
reproductive failure and immunosuppression. Possible
population consequences of these observed relationships
are discussed below.

Reijnders offered to prepare a review extending the work
of the IWC Workshop to cover pinnipeds for the 1996
lCES Annual Scienee Conference. This review will
focus on species in thc North Atlantic, although it wi11
take account of data from other areas to place the results
from the North Atlantic in aglobai context. It wi11 also
identify potential sources of data for the lCES
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Environmental Data Bank, and will take account of the
reeent lCES/lOC/OSPARCOM Intercomparison
Exercises on the Analysis of Chlorobiphenyl Congeners
in Marine Media (leES Cooperative Research Report .
Nos. 183 and 204).

SGSEAL discussed the suitability and availability of data
on contaminant levels for indusion in the ICES
Environmenta1 Data Bank. Most members feit that their
laboratories would only be willing to provide data whieh
had already been published. WP8 stresses the importance
of biologieal data on animals which have been sampled
for interpreting contaminant levels. It suggests that
information on age, sex, reproductive state, and
nutritional condition should be provided for each animal
sampled. The Environmental Data Bank has fields for all
these variables, but this information is often not available
for older sampies. It is also important to ensure that data
from different laboratories are compatible, especially if
they are to be used to provide summary statisties. The
Data Bank also has fields which al10w laboratories to
indieate their Quality Assurance/Quality Control
procedures and which ICES intercallibration exercises
they have participated in. SGSEAL recommends that
only data which include quality assuranee
information should be aeeepted for the Data Bank.

7.2 Applicability of Biological Effeets
Teehniques

Although the terms of reference for SGSEAL relate only
to PCBs, it is usually impossible to distinguish the
effects of these compounds from other halogenated
organic compounds. SGSEAL therefore considered the
applicability of biological effects techniques for
assessing the effects of a wide range of organic
compounds ofanthropogenic origin.

The Chairman of SGSEAL had discussed how to
coordinate common activities with Dr R Stagg,.
Chairman ofthe Working Group on Biologieal Effects of
Contaminants (WGBEC). The next meeting of WGBEC
is scheduled for March 1996. Dr Stagg suggested that
SGSEAL should consider the biologieal effects
techniques whichwere reviewed by WGBEC at its 1995
meeting (CM 1995IENV:3) and identify the techniques
that might be appropriate for use on marine mammals.
WGBEC would then consider how these techniques
might be implemented in a monitoring programme at its
March 1996 meeting.

The IWC Workshop (WP8) also reviewed a wide range
of biological effects techniques whieh had either been
used on marine mammals or whieh were being
considered for that purpose. Many of these techniques
are still at an experimental stage and. therefore, they
were not considered by WGBEC. Two main problems in
the use of such techniques on marine mammals are that
suitable sampies are difficult to collect for ethical and
practical reasons and there is a lack of experimental and
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baseline data (especially from cetaceans) to establish a
dose-related response.

.. ' ~ , :'.',

The Workshop identified four areas of research which
were particularly relevant for the development of
biological techniques to be applied to marine mammals:

i) Toxieokinetie markers. In particular, the use of
enzyme induction (MFO) such as EROO and 4·
OHAA for the methylcholantrene type of PCB, and
PROO for the phenobarbital type of PCB; the use
of an eriiyme-based ONA adduct method such as
the luciferase. assay for the AH-receptor type of
PCS; and cheinical specific anitibodies as direct
measures of contaminant exposure.

ii) Reproduction and early development. Here there
is a need for sampies from foetal, neonatal and
juvenile animals ofthe same species which suffered
different levels of exposure. Protocols for tissue
collection and analysis are described in WP8.

iii) Immunosuppression. A number of techniques
have been developed and used with harbour seals
and bottlenose dolphins (see WP8 for references),
but there is a particular need for baseline
measurements of immune system performance in
animals from uncontaminated environments.

iv) Cancer induciion and mutagenic erfects. Cancer
is seldom documimted in marine mammals (except
in the case of beluga whales from the St Lawrence
estuary, Canada) and is rarely a cause of death.
However, carcinogenic and mutagenic effects in
beluga whales are usually associated with exposure
to PAHs, although their effects can be reinforced by
coplanar PCBs. '

The rriajority of the biological effects techniques
considered by WGBEC are directed at monitoring in
lower trophic levels or early stages of development, and
tend not to be contaminant specific. Of the approaches
reviewed at the IWC Workshop, only the use of bulk
DNA adductS (to measure genotoxic effects), EROO
induction, arid general measures of immunocompetence
were considered by WGBEC.

The IWC Workshop ldenHfied a c1ear need for more
fundamental research on the biological response of
marine mammals to conianiinantS, in order to provide
techniques which could be used to measure exposure and
adverse effects on a large scale. Until such techniques
are available arid tested it will be difficult to carry work
on the impact of pollution on marine mammal
populations much further.

However, even when such techniques do become
available, they can only be used to deie~~e the

. response of individual marine mammals. At pr~sent no
techniques are available .whieh cao beused to

. estimate the effects of PCH exposure on populations
or species. Even the experimental iminunotoxicological
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studies of harbour seals, which had been reasonably
successful in demonstrating differences bet\veen
differentially exposed groups, have not provided data
which can be used to estimate population implications of
particular contaminant levels either in the environment
or in the tissue ofmarine mammals.

The IWC Workshop recommended that the best
approach to the population problem is to carry out
intensive studies of a number of populations of three
relatively well-studied species (beluga whales, harbour
porpoises, and bottlenose dolphins) whose ranges expose
them todifferent environmental levels of contaminants.
SGSEAL supports this approach but notes that there are
a number of confouriding factors which could seriously
limit the statistical power of any analysis.

SGSEAL proposes that an alternative approach
borrowed from human epidemiology be developed. The
aim would be to target groups of individuals within each
study population which have a number of characteristics
in common and to study their survival and reproduction
in relation to contaminant exposure and its related
adverse effects. Results from such an epidemiological
study could then be incorporated into individual-based
population models to investigaie the population
consequences of different levels of exposure. However,
the basic techniques necessary to carry out such studies
are still under development.

SGSEAL recommends that the leES General
Secretary approach the IWC regarding a eo­
sponsored workShop early in 1997 to evaluate and
refine the experimental approach outlined above, and
to develop protocols appropriate for fjeld studies of
marine 'mammals. The report of this workshop eould
then be used as a basis for a theme session on the
same subject 3t the 1997 Annual Scienee Conferenee.

8 FUTURE ACTIVITIES

SGSEAL haS been in existence for much longer than
most ICES Study Groups. During this time the group has
addressed varied terms of reference. Members of the
group see a continuing need for the function provided by
SGSEAL. In particular, SGSEAL serves as a mechanism
for responding reIatively rapidly to requests for advice
on marule mammal issues other than those directly
related to the management of pilot whales, har{> seals,
and hooded seals (which are covered by other Working
Groups). It was proposed that J. Harwood should remain
as the elected chairman of. SGSEAL, but that future
membership should be determined by the Oelegates in
consultation with the chairman in response to specific
terms of reference.

9



SGSEAL updated the Appendix Tables summanzmg
marine mammal abundance and by-catch published in its
1994 report.

At previous meetings SGSEAL took note of the
importance of protected areas for encouraging the
recovery of harbour seal populations in Denmark and
Sweden and fully supports proposals to HELCOM for
the establishment of more protected areas in the Baltic
Sea, particularly those which will allow grey and harbour
seals to recolonize their former range in Germany,
Poland, and Russia.

9 ANY OTHER BUSINESS Blix, A.S., Wall0e, L, and Ulltang, 0. Eds. 1995.
Whales, seals, fish and man. Elsevier, Amsterdam.

DeAngelis, D.L., and Gross, LJ. Eds. Individual-based
models and approaches in ecology. Chapman and
Hall, New York.

Härkönen, T., and Lunneryd, S.G. 1992. Estimating
abundance of ringed seals in the Bothnian Bay.
Ambio, 21: 497-503.

Taylor, B., and Gerodette, T. 1993. The use of statistical
power in conservation biology: the vaquita and the
northem spotted owl. Conservation Biology, 7:
489-500.
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ANNEX 1

ICES STUDY GROUP ON SEALS AND SMALL CETACEANS IN EUROPEAN SEAS

Cambridge, England
4-6 December 1995

AGENDA

1. Opening of meeting

2. Assessment of impact of fisheries on marine mammals
2.1 General approach
2.2 Data requirements
2.3 Estimating the impact of fisheries and incorporating the effects of population structure
2.4 Evaluating the effects ofmanagement actions

3. The impact of fisheries on cetaceans in the North Sea
3.1 Results from SCANS
3.2 Available information on by-catches
3.3 Preliminary evaluation of effect ofby-catches

4. The impact of fisheries on marine mammals in the Baltic Sea
4.1 Status of marine mammal populations in the Baltic
4.2 Available information on by-catches
4.3 Preliminary evaluation of effect ofby-catches

5. Effects of acoustic disturbance on marine mammals
5.1 Review ofavailable information
5.2 Review ofplanned research

6. Effects of contaminants on marine mammals
6. I Review of contaminant levels and effects
6.2 Applicability ofbiological effects techniques

7. Future activities

8. Any other business• 9. Agreement of fmal report

1995 SGSEAL Report 11



ANNEX 2

ICES STUDY GROUP ON SEALS AND SMALL CETACEANS IN EUROPEAN SEAS

Cambridge, England
4-6 Oecember 1995

STUDY GROUP MEMBERSHIP AND LIST OF PARTICIPANTS

* present for entire meeting, ** present 4-5 December, ***present 5-6 Oecember

Prof Alex Aguilar
Oepartamento de Zoologa
Universidad de Barcelona
Diagonal 645
08034 Barcelona
SPAIN
+343402 1453
+3434110887
alexa@porthos.bio.ub.es

Dr Harald Benke
Deutsches Museum fur Meeresksunde und Fischerei
Katharinenberg 14/20
18439 Stralsund
GERMANY
+493831295135
+493831292217

Or Per Berggren
Department of Zoology
University ofStockholm
106 91 Stockholm
SWEOEN
+468164029
+468167715
Per.Berggren@tele.su.se

Dr Don. Bowen
Oepartment of Fisheries & Oceans
Bedford Institute ofOceanography
P.O. Box 1006,
Dartmouth, NS
B2Y 4A2,
CANADA
+1 9024269347
+1 902 426 4890
d_bowen@bionet.bio.dfo.ca
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Mr Olaf Christiani
Skov- 0g Naturstyrelsen
Miljministeriet
Haraldsgade 53
2100 Copenhagen 0
DENMARK
+45 39 272000
+45 39279899
ogc@sns.dk

Mr Bjarne Clausen
National Environmental Research Institute
P.O. Box 358
4000 Roskilde
DENMARK
+4546301200
+4546301114

Dr Peter Evans
Dept. of Zoology
South Parks Road
Oxford OCl 3PS
UNITED KINGDOM
+44 1865 727984
+44 1865 727984

Dr Simon Greenstreet*
Marine Laboratory
P.O. Box 101
Victoria Road
Aberdeen AB9 80B
UNITED KINGDOM
+44 1224876544
+441224295511
31 H::greenstreet@marlab.ac.uk

Or Tero Härkönen*"
Hga 5305
44033 Harestad
SWEOEN
+46 303 226927
+46 303 221723
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Dr Rory Harrington
National Parks and Wildlife Service
108 The Quay
Waterford,
IRELAND
+3535154329
+353 51 54329

Dr lohn Harwood·
Sea Mammal Research Unit
High Cross
Madingley Road
Cambridge CB3 OET
UNITED KINGDOM
+44 1223311354
+44 1223 328927
j.harwood@smru.ac.uk

Dr Eero Helle···
Finnish Game and Fisheries Research Institute
Game Division
P.O. Box 202
00151 Helsinki
FINLAND
+358022881 I
+3580628396
eero.helle@rktl.fi

Dr lohn Hislop·
Marine Laboratory
P.O. Box 101
Victoria Road
Aberdeen AB9 8DB
UNITED KINGDOM
+44 1224876544
+44 1224295511
3 IH::hislopjrg@marlab.ac.uk

Mr Eric Hoffmann
Danish Institute for Fishery Research
Charlottenlund Slot
2920 Charlottenlund
DENMARK
+4533963353
+45 3396 3333

Prof. Claude loiris·
Vrije Universiteit Brussels
Pleinlaan 2, .
1050 Brussels
BELGIUM
+3226293414
+3226293438
cjoiris@vnet3.vub.ac.be
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C.P. 1000
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CANADA
+14187750542

Dr Karl-Hennan Kock
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22767 Hamburg
GERMANY
+494038905 104
+ 49 40 38905 263
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Ms Iwona Kuklik···
University ofGdansk
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P.O. Box 37
84 150 HEL
POLAND
+4858750 836
+4858750420
sekhel@univ.gda.pl

Mr Santiago Lens
Institut Espanol de Oceanografa
Centro Oceanografico de Vigo
Apdo 1552,
36280 Vigo
SPAIN
+3886492351
insovigo@ds.cesga.es
(attencion S Lens)

Mr Nils 0ien·
Institute of Marine Research
P.O. Box 1870 Nordnes
5024 Bergen
NORWAY
+4755238611
+4755238617
nils@imr.no

Mr Per 0strin
Havunders"gelsesskibet DANA
Postboks 121
9850 Hirtshals
DENMARK
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Dr Debra Palka
Northeast Fisheries Science Center
NMFSfNOAA
Woods Hole,
MA 02543
USA
+15085485123
+15085485124
palka@hapo.wh.whoi.edu

Dr Peter Reijnders'"
DLO Institute for Forestry and Nature Research
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THE NETHERLANDS
+3 I 2223 69700
+312223 19235
p.j .h.reijnders@ibn.dlo.nl

Mr Johann Sigurjonsson
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ANNEX 3

ICES STUDY GROUP ON SEALS AND SMALL CETACEANS IN EUROPEAN SEAS

Cambridge, England
4-6 December 1995

WORKING PAPERS

Report ofthe Scientific Committee ofthe International Whaling Commission, Dublin. 1995. Section I:
small cetaceans.

Northridge, S. A review ofmarine mammalobserver schemes with recommendations for best practice.

Hammond, P.S., er a/. The distribution and abundance ofharbour porpoises and other small cetaceans in
the North Sea and adjacent waters.ICES CM I9951N: 10 revised.

Kock, K.-H. Preliminary investigations on the German set net fishery in the North Sea in 1995.

Assessment and reduction of the by-catch of small cetaceans (BY-CARE).

Olsson, M. 1995. Baltic seals, a status report.

Report from the informal meeting on conflicts between seals and fishirig industry in the Baltic Sea.

Report ofthe Workshop on Chemical Pollution and Cetaceans. International Whaling Commission
document SC/47/Rep 2.

Draft Executive Summary ofthe Second Meeting ofthe Advisory Committee on the Agreement for the
Conservation ofSmall Cetaceans ofthe Baltic and North Seas.

Skora, K. Marine mammals in Polish waters.
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ANNEX 4

ICES STUDY GROUP ON SEALS AND SMALL CETACEANS IN EUROPEAN SEAS

Cambridge, England
4-6 December 1995

DATA ON NUMBERS OF SEALS REPORTED TO BE DROWNED IN FISHING GEAR
IN THE BALTIC SEA AS REPORTED TO HELCOM

Summarized by Dr E. Helle
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GREYSEAL

Baltic Proper Bothnian Bay Gulf Of Finland GulfOfRiga Total

Year 1989 1990 1991 1989 1990 1991 1989 1990 1991 1989 1990 1991 1989 1990 1991
,

Estonia 12 27 15 0 0 0 - 3 2 - 5 17 12 34 34

Finland 0 0 0 11 17 23 20 5 13 0 0 0 31 32 36

Germany 1 · · 0 . - 0 . - 0 - · I . -
Latvia · - I 0 0 0 0 0 0 3 1 35 3 I 36

Lithuania · · - - . - · . . - . · . - .
Poland · 1 · . - - · - - - - · - I -
Russia - · · . - - · - . - - - - - .
Sweden 8 6 10 18 6 7 0 0 0 0 0 0 26 12 17

Total 21 34 26 29 23 30 20 8 15 3 6 52 73 70 123
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HARBOURSEAL

Baltic Proper Bothnian Bay Gulf Of Finland GulrOrRiga Total

Year 1989 1990 1991 1989 1990 1991 1989 1990 1991 1989 1990 1991 1989 1990 1991

Estonia 0 0 0 0 0 0 - 0 0 - 0 0 0 0 0

Finland 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Germany I · · 0 - · 0 . - 0 . - I . -
Latvia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lithuania . · · - . · - . . - - - . . -
Poland - 0 - . 0 - . 0 - - 0 - - 0 .
Russia . · · - - · - - - - . - - - .

Sweden 7 5 10 0 0 0 0 0 0 0 0 0 7 5 10

-
Total 8 5 10 0 0 0 0 0 0 0 0 0 8 5 10



RINGEDSEAL

Baltic Proper Bothnian Bay Culf Of Finland CulfOfRiga Total

Year 1989 1990 1991 1989 1990 1991 1989 1990 1991 1989 1990 1991 1989 1990 1991

Estonia 0 0 0 0 0 0 - 3 2 . 0 0 0 3 2

Finland 0 0 0 1 3 9 25 4 9 0 0 0 26 7 18

Cermany 2 - - - - . - - · - . - 2 - .
Latvia · - 0 0 0 0 0 0 0 2 1 0 2 1 0

Lithuania · - - - . - - - · - - - - - -
Poland - 0 - . - - . - · . - - . 0 -
Russia · - - - . . - - - - - - - - -
Sweden 0 0 2 2 4 3 0 0 0 0 0 0 2 4 5

Total 2 3 7 12 25 7 11 2 1 32 15 25



ANNEX 5

ICES STUDY GROUP ON SEALS AND SMALL CETACEANS IN EUROPEAN SEAS

Cambridge, England
4-0 December 1995

ACTION LIST AND RECOMMENDATIONS

The response of the Study Group on Seals and Small Cetaceans in European Seas to its tenns of reference is
summarized below:

a) assess the status of smal/ cetacean populations in the l\'orth Sea in the light of the recent Smal/ Cetacean
Abundance Sun'ey in the North Sea and the available information on by-catches;

The results from SCANS provided the following estimates of abundance, with their coefficients of variation (CVs) for
small cetaceans in the North Sea (as defined by the last North Sea Conference):

Harbour porpoise
Minke whale
Whitebeaked and whitesided dolphins

268,452 (0.13)
7,201 (0.21)

10,927 (0.27)

The recorded by-catch ofharbour porpoises in the Danish cod and turbot gilinet fishery in the central North Sea is 2.6%
(95% confidence limits 1.2-4.0%) of the estimated population size in ICES Areas IVb and IVc, and 1.7% (95%
confidence limits 0.9-2.5%) ofthe population size in the entire North Sea. These values are substantially higher than
the I% limit adopted by the IWC Scientific Committee as a level which requires urgent investigation, especially since
the recorded by-catch is almost certainly an underestimate ofthe total because it represents catches made by only part
ofthe fishery. The Study Group on Seals änd Small Cetaceans in European Seas therefore recommends that the
impact of the by-catch in these, and related, fisheries on harbour porpoises in the North Sea, and the effect of
management action aimed at reducing by-catch should be investigated as a matter of urgencY. The Study Group
also recommends that any evaluation of the impact of by-catches on marine mammal populations and of the
effects of management action aimed at reducing such catches should take account of the effect of such action on
the fishery. The Study Group also recommends that there is an urgent need to investigate the impact of by­
catches of porpoises outside the North Sea, in the English arid Irish gillnet fisherIes in ICES Areas VlIg and VlIj.

b) assess the status ofthe three seal populations in the Baltie Sea in the light ofmodelling studies ofpopulation
dynamics conducted by the Study Group, and available information on by-catches;

Annual counts of grey seals hauled out during the moult have been made in Sweden and Finland for more than a
decade. Counts at Swedish sites north of 59W have increased by 12% annually since 1982. Similar counts in Finland
have increased by'14% per annum since 1985. The species is still absent from most of its fonner range in the southem
ßaltic (the Gennan, Polish, and Russian coasts). Based on counts made during the moult at approximatelY the same
time throughout the Baltic, the minimum size of the grey seal population in the Baltic is estimated to be 5,300
individuals. The estimated by-catch of grey seals is 5.7% of this minimum population size. Given the fact that the
population appears to be increasing, this by-catch may be sustainable. However, its impacts will depend on the ages and
sex of animals by-caught in the Estonian trap net fishery, since a seal population can sustain a much higher catch of
juvenile animals than of adults. The Study Group on Seals and Small Cetaceans in European Seas therefore
recommends further studies of the by-catch in the Estonian trap-net fishery to determine more precisely the age
and species of seals caught and the potentia.1 for gear modification to reduce the by-catch.

Aerial surveys of ringed seals hauled out on ice in the Dothnian Day were carried out in 1988, 1989, 1990, 1991, 1993,
and 1995. They show an increase of around 5% per year with a current count of around 3,000 animals. Taken together
with the results of surveys in the Gulf of Finland and Gulf of Riga. these figures suggest that there are at least 4,000
ringed seals in the Daltic. The total size of the Daltic population may be around 5,600 animals, based on the results of
satellite-tagging studies. The by-catch of ringed seals is 2% of the estimated number of seals hauled out on the ice and
1.4% of the estimated total population. Most of this by-catch is probably taken in Estonia, where the local ringed seal
population is relatively small (around 1,000 animals).
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e)

The ",east Baltic" population of harbour seals in Kalmar Sound has increased by 11% annually since 1989. The rate of
increase ofthe "west Baltic" population centred around Mokläppen has been stower. The minimum size ofthe harbour
seal population in the Baltic in 1994 is estimated to be 379. Recorded by-catches are 2.5-3% of this estimate. The
regular monitoring of these populations which is currently underway should allow the negative effects of by-catch and
other factors to be detected. However, the Study Group on Seals and Sma11 Cetaceans in European Seas
recommends an analysis of the statistical power of the time series of harbour seal counts in the ßaltic to detect
chiuige.

The Study Group on Seals and Smal Cetaceans in European Seas reiterates the recommendation it made at its'
1994 meeting that there should be further modelling studies of the population dynamics of a11 three seal species
in the ßaltic., This should include an innstigation of the effect of current reported by-catches on the recovery or
the ringed and grey seal populations, and back ~alculationsof population size at the beginning of the century.

e) review a~'ailable information andpl~nnedresearch on i/,e potential effeets ofaeoustie disturbimee on marine
mammalpopulations,'

A number of stUdies have indicated that marine mammals respond to acoustic disturbance by changing their surfacing
behaviour, vocalizing less frequently, or moving out of the area where disturbance occurs. A number of more detailed
studies are now underway in EU waters, and additional studies are being conducted in the USA. No study known to the
Study Group has addressed the population implications of the changes in the behaviour of marine mammals or of their
prey species which have been observed in response to acoustic disturbance.

d) ad~'ise {with the Working Group on the Biological Effeets of Contaminants)on the use of biological effeets
teehniquesfor identifying the extent to whieh PCBs in marine mammals generate effeets at the species andlor
population le~'el;

A Workshop on Chemical Pollution and Cetaeeans eonvened by the International Whaling Commission (IWC) in 1995
had reviewed a wide range of biological effects techniques which had either been used with marine mammals or which
were being considered for this purpose. Many of the techniques were at an experimental stage and had not been
considered by the Working Group on the Biological Effects ofContaminants (WGBEC). There are two main problems
with using such techniques on marine mammals: suitable sampies are difficult to eollect for ethical and practical
reasons; and there is a lack of experimental and baseline data (especially from cetaceans) to establish a dose-related
response. The majority ofthe biological effects techniques considered oy WGBEC are directed at monitoring in lower
trophic levels or at early stages of development, and tend not to be contaminant specific. Gfthe approaches reviewed at
the IWC Workshop, only the use of bulk ONA adduets (to measure genotoxic effects), ERGO induction, and general
measure ofimmunocompetence were considered by WGBEC.

There is a clear need for more fundamental research on the biological response of marine marnmals to contaminants in
order to provide techniques which could be used to measure exposure and adverse effects on a large scale. At present
there is no technique which can be used to estimate the erfects of PCB exposure on populations or species. The
Study Group suggested that this problem could be addressed by investigating survival and reproduction rates in relation
to contaminant exposure and its related adverse effectS in targetted groups of individuals. Results from such a study
could then be incorporated into individual-based population models to investigate the population consequences of
different levels of exposure. However, the basic techniques necessary to carry out such ~ork are still being developed.
The Study Group on Seals and Sma11 Cetaceans in European Seas recommends that the ICES Gerieral Secretary
approach the IWC about a co-sponsored workshop early in 1997 to evaluate and refine the an experimental
approach to. the problem of the population consequences of contaminant exposure arid to dev~lop protocols
appropriate for field studies of marine mammals. The report of this workshop could then be used as a basis for a
theme session on the same subject at the 1997 Arimial Science Conference.

deveiop plans for a r~'iew of eontam{nant lel'els in marine mammal populations an(J ihe possible effeets of
these compounds, and identify data sets on contaminants in marine mammals that are suitable fOT inclusion
in the Environmental Data Bank;

The IWC Workshop had reviewed information on the effects of chemical pollution on cetacearis arid had considered
information from studies ofpinnipeds where this waS relevant. Reijnders wil\ prepare areview which exterids the work
of the lWC Workshop to eover pinnipeds for the 1996 lCES Annual Science Conference. This review will focus on
species i'n the North Atlantic, although it will take account of data from other areas to place the results from the North
Atlantic in aglobai context. It will also identify potential sources of data for the lCES Environmental Data Bank, and
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wiIl take account of the recent ICES/IOC/OSPARCOM Intercomparison Exercise on the Analysis of Chlorbiphenyl
Congeners in Marine Media (ICES Cooperative Research Report No. 183 and No. 204).

The Study Group on Seals and Small Cetaceans in European Seas recommends that only results from marine
mammals for which there is associated information on analytic procedures, Quality Assurance/Quality Control
procedures, and participation in intercallibration exercises should be included in the ICES Environmental Oata
Bank. In addition, at aminimum, infonnation on age, sex, reproductive state and nutritional condition should be
provided for each animal sampled.

j) identify and review the data that will be required to evaluate the impact 0/ dif/erentftsheries in the Baltic Sea
on marine mammalpopulations,'

Guidelines for estimating by-catches of marine mammals can be found in Section 3 of this report. Although these are
primarily designed for detennining by-catch of cetaceans, they are also appropriate for detennining by-catch of seals.
The important features of such schemes are the use of independent observers, the recording of an appropriate measure
of fishing effort, representative sampling of the fishery, and the recording of infonnation on the species, age and sex of
by-caught animals.

The Study Group on Seals and Small Cetaceans in European Seas recommends that, in future, Member
Countries are requested to provide estimates of by-catch per unit of effort in individual fisheries for each ICES e
Area with an indication of how that estimate was arrived at. Effort data for each fishery by ICES Area should also
be provided.
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APPENDIX TABUS

THESE APPENDIX TABLES SUMl\tARIZE ALL DATA ON THE CURRENT A.l'\ID HlSTORICAL SIZE OF SEAL tu'lD
S~lALL CETACEAN POPULATIONS IN EUROPEAN SEAS WI-llCH WERE AVAlLABLE TO lHE STUDY GROUP

TIffi SOURCE OF DATA IS INDICATED BY A SUPERSCRIPT, IF THERE IS NO SUPERSCRIPT DATA \VERE
PROVIDED BY MEMBERS OF THE STUDY GROUP

THE FOLLOWING LEITERS IN TIffi COLUMNS LABELLED "l\1ETHODS" INDICATE WI-llCH TECHNIQUE WAS
USED TO ESTIMATE NUMBERS:

A

B.e
c.

D.

E.

F.

Single count of grey seal pups. These figures are usually multiplied by a correction faetor to obtain an estimate of
the total number of pups bom during the season. The way in whieh this faetor has been obtained is not ahvays
elearly specified in published reports, so the figures sho\'>TI are the aetual number of pups counted. Confidence limits
for these numbers cannot be calculated. .

Estimate of grey seal pup production obtained from aseries of counts made during the breeding season. These
estimates are inherently more accurate than those obtained using method A. Confidence limits can be ealculated.

Counts made from aerial survey of seals hauled out in a particular area during the moult. Harbour seals spend much
of their time out of the water during the moult, thus a large proportion (probably around 60% ) of the population can
be counted in surveys conducted at this time. Confidence limits are available for locations ~here more than one
survey has been made in a year.

Estimates of abundance based on aerial survey of ringed seals hauled out on ice during themoult. Confidence limits
can be calculated for these estimates. .

Counts of seals hauled out made from boat, land 01' air at times other than the moult. The total count for a region is
often made over a number of years, thus there may have been movement of animals between areas. No confidence

. limits are available.

Une transect survey of cetacean abundance. Such surveys provide estimates of the density of cetaceans in the area of
the survey. These can be adjusted to take account of animals missed on the track line, and are scaled up to provide
an estimate of total population size in the area surveyed. Confidence limits can be calculated.

I.

H.

G.e
Estimation based on photo-identification.
GINumber of individuals in the photo-identification catalogue.
G2 Capture-recapture estimate

Back-calculation of population size from catc~ records. -

"Instantaneous" count of all cetaceans visible in a particular area over a short period; for large areas counts are made
simulataneously by a number of observers.

Numbers in the colurnn labeiled REPORTED CATCH come from officiai statistics of the number of animals killed each year
for commercial purposes 01' fisheries protection. For seals, the numbers refer to pups only, unless othernise indicated. The
absence of figuresfrom this colurnn 01' the one labelIed BY-CATCH does not mean that there ....as no eatch, only that no
figures are available. .
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APPENDIX TABLE 1: HARBOUR SEAL

~ORWAY - BARENTS SEA COAST

1

YEAR

I
F.STIMAlE I~D:I1IOO I Cü'1l\1ENTS I~ IBY·CAlUI I

--
1964-66 180· E Does not include

Russia

1977-89 1951 E Does not include
Russia

NORWAY - WEST AND NORIlI SEA COASIS

I
YEAR

I
FSI1l\fAlE .. I~D;IHD I Cü'1l\1ENTS I~ IBY-CAlUI!

1964-66 3670· E -
1977-89 3341 1 E -

NORWAY - ~LOFJ)RI)

I
YEAR

I
F.STIl\fAlE IMffiKD I Cü'1l\1ENTS I~.I BY·CAlOl :

1964-66 1901 E

1977-89 93 1 E

_.

e

BALTIC

YEAR

1989

1990

1991

1992

1993

1994

FSI1l\fAlE

367

269

379

IMEIHOOI

E+C

E+C

E+C

120 in Denmark

Does not include
Denmark

209 in Denrnark

8

5

10

7-8
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APPENDIX TABLE 1: HARBOUR SEAL

KA1TEGAT / SKAGERRAK

I YFAR I ESTIMAlE I~I 95% COOFIDENCE I~ IBY-CAlUI II.lMITS

1979 2350Z C

1980 28252 C

1981 31OQ2 C

1983 380Q2 C

1984 39752 C

1985 52752 C

1986 5700Z C

1988 290P C 2497-3305

1989 31463 C 2823-3469

1990 282Q3 C 2247-3393

1991 38973 C 3157-4636

1994 5184 C 4145-6223
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APPENDIX TABI.E 1: HARBOUR SEAL

DENMARK- LIMFJORDEN

I
YEAR I F51ThlAlE I~~I 95% Cü'U'lDENCE I~ IBY-CAlUi IlThUTS

1976 9(f C

1977 20(f C

1978 3304 C

1979 3264 C

1980 3004 C

1981 4404 C

1982 4204 C

1983 .58B4 C

1984 63~ C

1985 6574 C

1986 7104 C

1987 6824 C

1989 490 C 229-752

1990 498 C 426-570

1991 628 C 345-910

1994 510 C 199-821
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APPENDIXTABLE 1: HARBOURSEAL

IWAnDEN SEA - DENr\.tARK I

I
YEAR

I
F.SllMAlE ImlKDI CQ)Jl\IENTS I~ IBV.CAlUIl

1976 38~ C

1977 4104 C

1978 . 3324 C

1979 4214 C

1980 6714 C

1981 6564 C

1982 78~ C

1983 9244 e

1984 8534 e
1985 9584 C

1986 12614 C

1987 14774 C

1988 - C

1989 8684 ·e
1990 1048 C

1991 1097 C

1992 1168 C

1993 1433 C

1994 1507 C
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APPENDIX TABLE 1: HARBOUR SEAL

IWADDEN SFA - SCHLESWIG-HOLSTEIN I

I
YEAR

I
FSTIMAlE IMEIlIOO I CO\1MENfS I~ IBY-CAlUll

1951 1200 C 88

1952 1200 C

1953 1275 C 94

1954 1350 C 109

1955 1700 C 172

1956 1200 C 166

1957 1650 C 194 -
1958 1700 C 254

1959 1420 C 270

1960 1410 C 261

1961 1720 C 272

1962 1400 C 256

1963 1210 C - 206

1964 1420 C 276

1965 1620 C 273

1966 1660 C 277

1967 1605 C 226

1968 1560 C 265

1969 1710 C 261

1970 1647 C 230

1971 1490 C 178

1972 1500 C 195

1973 1600 C 93

1974 1544 C 31

1975 1749 C 39

1976 1653 C 36
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APPENDIXTABLE 1: HARBOURSEAL
;

IWADDEN SEA - SCHLESWIG-HOLSTEIN I

I
YEAR

I FS11l\fAlE I~~I COMMEN1S I~ IBY-CAlUIl
1977 1806 C 25

1978 1795 C 10

1979 1919 C 12

1980 2202 C 15

1981 2200 C 20

1982 2350 C 35

1983 2500 C 25

1984 2700 C 24

1985 3300 C 11

1986 3195 C 15

1987 3793 C 17

1988 4209 C

1989 1741 C

1990 1974 C

1991 2313 C

1992 2861 C

1993 3285 C

1994 3085 C
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APPENDIX TABLE 1: HARBOUR SFAL

IWADDEN' SFA - NIEDERSACHSEN I
I

. YEAR I FSlThlAlE I~~I CQ'\Il\IENTS
I~I BV-CAlUIl

1958/59 1827 ? 365

1959/60 1936 ? 368

1960/61 2250 ? 482

1961/62 2165 ? 377

1962/63 2238 ? 286

1963/64 1899 ? 282

1964/65 1695 ? 318

1965/66 1670 ? 268

1966/67 1744 ? 245

1967/68 1665 ? 180

1968/69 1541 ? 185

1969/70 1347 ? 142

1970171 1299 ? 97

1971/72· 1282 ? 72

1972/73 1441 ? 47

1973/74 1276 ? 7

1974/75 1240 ? 10

1975/76 1121 ? 7

1976/77 1163 ? 4

1977/78 1140 ? 5

1978/79 1228 ? 11

1984 1870 C

1985 1929 C

•
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APPENDIX TAßLE 1: HARBOUR SEAL

IWADDEl'l' SEA - NIEDERSACHSEN I

I
YEAR I FSTlMAlE I~I C<:»1MENTS

I~I BY-CAlUI I
1986 2032 C

1987 2245 C

1988 - C

1989 1400 C

1990 1620 C

1991 1924 C

1992 2255 C

1993 2482 C

1994 3078 C
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APPENDIXTABLE 1: HARBOURSFAL

IWAnDEN SEA - NElHERLANDS I

I YEAR

I
FSTIl\lAlE I~mnDll COMMFNIS I.~ I BV-

a1Ul
1

1900 16000 H

1960 1250 E

1961 1250 E

1962 1375 E

1963 1500 E

1964 1515 E

1965 1450 E

1966 1245 E

1967 890 E

1968 920 E

1969 975 E

1970 965 E

1971 665 E

1972 650 C

1973 540 C

1974 530 C

1975 520 C

1976 480 C

1977 485 C

1978 SOS C

1979 545 C

1980 515 C

1981 585 C
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APPENDIX TABLE 1: HARBOUR SEAL

---------------------

IWADDEN SEA - NETHERLANDS I

I
YEAR

I
ESTIMAlE I~00lKD I COl'lMENTS I~ IBV-CAlUll

1982 654 C

1983 710 C

1984 740 C

1985 775 C

1986 800 C

1987 1055 C

1988 975 C

1989 535 C

1990 560 C

1991 750 C

1992 960 C

1993 1075 C

1994 1230 C

•
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APPENDIXTABLE 1: HARBOURSEAL

1HE NEIHERlANDS - DELTA

I YEAR I f5TIMAlE I MEIROD

I CO'1i\'IENTS I~ IBV-
CAlUl l

1900 11500 H

1953 1000 E

1954 900 E

1955 800 E

1956 590 E

1957 560 E

1958 515 E

1959 435 E

1960 350 E

1961 330 E

1962 310 E

1963 325 E

1964 290 E

1965 250 E

1966 180 E

1967 135 E

1968 30 E

1969 10 E

1970 15 E

1992 18 E

•
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APPENDIX TABLE 1: HARBOURSEAL

FRANCE

YEAR ESTIl\fAlE

30 I E I
.1 a:IUy-cm:1I1
11

e·

ENGIAND - FAST COAST

I YF.AR

1

ES1ll\fAlE
I ~1EIl1OO 1

crn1l\1EN1S
1~ 1 BY-CAlUI I

1968 1468 C

1969 1722 C

1970 1662 C

1971 315·

1972 1632 C 385

1973 395

1974- 1

1975 . 1

1976 .

1977

1978 2176 C·

1980 2191 C

1988 3026 C

1989 1576 C

1990 1531 C

1991 1551 C

1992 1645 C

1993 1721 --- C

1994- 2309 C -

1995 2575
-

C
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APPENDIX TABLE I: HARBOURSEAL

SCOI1AND - NORIHEAST COASf

I
YEAR

I
ESTlMAlE IMrnKDI COMMENTS I~ IBY-CAlUIl

1971 66

1972 70

1973 59

1974 105

1975 50

1976 121

1977 40

1978

1979

1980 5

1981 3

1988 1249 C Moray Firth only 30

1989 1118 C Moray Firth only

1990 1570 C Moray Firth 1103

1991 1836 C Moray Firth 1166 5 #

1992 2081 C Moray Firth 1308 1

•

•
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APPENDIXTABLE 1: HARBOURSEAL

SOOILAND - ORKNEY ·C. , ., ,,'

I
YEAR

.1
ESTIl\lAlE I~~I C<A'11\tENTS

1~ I ~V-CAlUIl' .,,.;,'.,.~ ~ ..... , .. ,... ' ._.~

1971 12

1972 116

1973 198

1974 198

1975 86

1976 96

1977 17

1978 ..

1979

1980 28

1982 2

1985 6600 C·

1989 7100 C

. 1993 7873 C

•

•
SOOlLAND - SHEl1AND

I YEAR

I
ESTIl\lAlE I.~\EIlKX).1 C<A'1l\tmrS

. 1
~ IBV-cilUll

,", -.

1971 .. 2500 E

1978 4000 E .

1984 4800 E 4

1985 3

1986 10

1987 .. .... 12

1988 23

1991 4797
."

C

.. 1993 6227. .. C., . ., " .
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APPENDIX TABLE 1: HARBOURSEAL

SCOIl.AND - WEST COAST

I WAR

I
FSTlMAlE I~n:rnoo I COMMENTS I~ IBY-CAlaI I

1971 267

1972 230

1973 250

1974 235

1975 190

1976 208

1977 211

1978 340

1979 350

1980 5900 E 350

1981 350

1982 3

1983

1984

1985 1

1986 22

1987

1988 44

1989 8044 C

•

•
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APPENDIXTABLE 1: HARBOURSEAL
!

----- -- -- ----

SCUIl.AND - 0UfER HEBRIDFS

I
YEAR FSllMATE I~~I I~ IBV-CUOII
1974 1300 E 15

1975 50

1976 42

1977 39

1992 2278 C•
NORIHERN IREIAND

•

I YEAR I FSlThlATE I~~I CXll'1l\ffi'\ITS 1~IBV~lUIl
1977 348 E Stangford Lough only

1978 585 E Strangford Lough 332

1988 1112 E Strangford Lough only

1989 784 E Strangford Lough only

1990 898 E Strangford Lough only

1991 718 E Strangford Lough only

1992 603 E Strangford Lough only
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APPENDIX TABLE 1: HARBOUR SEAL

REPUBUC OF IRElAND

I
YEAR

I
ESIlMAlE I~OOHOO I COMMENIS I~ I BY-CAmI I

1972 176

1973 68

1974 52

1975 117

1976 38

1978 12485 E

APPENDIX FIGURE 1.1

KEY

1. Norway - Barents Sea coast
2. Norway - West and North Sea coasts
3. Norway - Oslofjord
4. Kattegat/Skagerrak
5. Baltic
6. Denrnark - Limfjorden
7. Wadden Sea - Denrnark
8. Wadden Sea - Schleswig-Holstein
9. Wadden Sea - Niedersachsen
10. Wadden Sea - Netherlands
11. Netherlands - Delta
12. France
13. England - East coast
14. Scotland - East coast
15. Scotland - Orkney
16. Scotland - Shetland
17. Scotland - West coast
18. Scotland - Guter Hebrides
19. Northem Ireland
20. Republic of Ireland

•

•
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APPENDIX FlGU
Location of Are RE 1.1 .
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APPENDIX FlGURE 1.2 .
Trenm in the abundance of the major haIbour seal
populatiom in Eumpe over the period 1975-95.
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APPENDIX TABLE 2 RINGED SEALS

,

I, ßALllC :", BOTIINIAN BAY ,

I
,.

I I~moolYEAR ESTh'lAlE

1900 3000006 H

1975 3000 D

1984 2000 D

e 1989 25007 D

1991 2970 D

1993 3140 D

1995 2800 . D
,~

,

,

2075-2925

24

24

,
"

IßALllC- GULF,OF FINLAND

IMEllKD I
1994 170-200 o

11" 1994, I 780

I, ßALllC - GULF OF RIGA

I YFAR I lSIlMA11l

,

, ,

" ,0

I 0 I "I ' I 56

, "
162,", 1995

•
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APPENDIX FIGURE 2
Location of Areas referred to in APPENDIX TABLE 2.

KEY

•

l. Bothnian Bay 2. Gutf of Finland 3. Gutf of Riga

•
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APPENDIX TABLE 3 GREY SEAlS
Note: These are counts or estil1wtes 0/pup munbers, not totalllionhers

, , »,
RUSSIA - KOlA PENINSUlA

I I
' '

YEAR fSlThIAlE

1960s 200

1986 2338

1987 2308

1990 2038

,

1991 3288e

,

A

A

A

A

", A» , ",",

.''-'-

I.~ InY-~1Q11

'," . ,. '.
NORWAY - flNmIARK

I: I
fSlThIAlE

",

COi'1l\1ENTS

.·.I.~··lnY~~~I·1
NORWAY -lRQ)~O

I.~.I ESlThlAlE

, "", , , , ,

.,;.. '.>

NORWAY - NORDlAND ,•
.,1986

1,1991, ",

I. YFAR I
",1976

1977

1987

_ 1989

2~

ESTI1\lAlE

A

A

, .

A

A

'.' .

70

324

32 "

,-. ,1991 I," 1718
", '" , A '" » ,," » " • '" .»
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APPENDIX TABLE 3 GREY SEALS
Note: These are counts or estimates 0/pup munbers, lWt totallu811hers

NORWAY - NORD-lRO."IDELAG

I: F.SIThfAlE

•
"'" ..

I YEAR

I
ES1l1\lAlE I~n;rnoo I C'O'1MENIS I~ IBY-CAnE I

1974 911 A Froon only 27

1978 1189 A Froan only

1979 2289 A ,

1982 1149 A Froon only

1983 1729 A Froan only

1739
310

1985 A Froan only

1986 16r A Froan only

1987 1419 A, '" Froari only

NORWAY - SOR-lRa"WElAG

BALTIC ",,-,.

I YEAR

I
ES1l1\IAlE I~n;rnoo I C'mn\UNIS

I=IBY-CAlUII
1989 73

1990 70

1991 .' 123

1992 876 A

1994
'~',' , " .,. 300

•
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APPENDIX TABLE 3 GREY SEALS
Note: These are counts or estinwies 0/pup nzunbers, Iwt total nzinlhers

WADDEN SFA - TIffi NETIffiRLANDS

I YEAR I FSIThlAlE IMl:llYJjl C'Q)Il\IENTS

..

1985 2 A

1986 2 A

1987 5 A

1988 6 A

1989 6 A

e 1990 6 A

1991 9 A

1992 21 A

1993 25 A

..

"'. ..

WADDEN SFA - SCHLESWIG-HOLSTEIN

FS11l\fAlE IMI:I1IOO I
, ..".

1993 7 A .....

1991 6 A

• 1990 7 . .. A

1989 3 A

<'
1988 9 ,A , .., .. ... "

..
FRANCE ..
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APPENDIX TABI.E 3 GREY SEALS
Note: These are counts or estimates 01pup nwnbers, not totd numbers

ImGIAND AND SCOI1AND - NORIllEASI' COASf I
I

YEAR

I
ES11MAlE

1MmD>1
COMMENIS .. I~ IBY-CAlOIl

-',-

1956 751 B complete Counts

1957 854 B

1958 869 B

1959 898 B

1960 1020 B

1961 1141 B

1962 1118 B .-".

1963 1259 B

1964 1439
.'

B

1965 1404 , B
--'=-

1966 1728 B

1967 1779 B
"

1968 1800 B

1969 1919 B

1970 1987 B 6

1971 2041 B 17

1972 1617 B 1329

1973 1678 B 20

1974 1668 B 9

1975 1617 B 1467

1976 1426 B 8

1977 1243 B 343..

1978 1162 B 175

1979 1620 B 217

1980 1617 B 93

1981 1531 B 226

•
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APPENDIX TAßLE 3 GREY SEALS
Note: These are counts or esiimates 01pup numbe~, IWt total munbers

---------------

IENGIAND AND SCOI1AND - NORIlIFAST COAST I

I YEAR

I
ESTlMAlE I~~I COMl\1EN1S I~ IBY.CAlUIl

1982 1637 B 190

1983 1238 B 28

1984 1325 B 37

1985 1711 B 37

1986 1834 B 31

1987 1867 B 13

1988 1556 B

1989 1921 B

1990 2341 B 18

1991 2368 B 13

1992 2354 B 13

1993 2724 B

1994 2735 B
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APPENDIX TABLE 3 GREY SEAlS
Note: These are COlO1tS or estimates 01pup nzunbers, l10t total IUlmhers

ISCOIlAND - ORKNEY

FSlThIATE. 95%~ENCE

mrrIS I~I BY.G\1UI I
1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

2163

2266

2394

2522

2722

2443

2638

2914

2704

2836

2876

3407

3520

3947

4135

4616

5146

5344

4741

5199

5796

6340

B

B

B

B

B

B

B

B

B

B

B

B

B

'B

B

B

B

B

B

B

B

B

B

± 10%

± 10%

± 10%

± 10%

731

975

699

341

975

1050

1020

841

1067

1015

1195

1219

1184

8

2

2

21

•
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APPENDIX TABLE 3 GREY SEALS
Note: These are counts or estirnaies 0/pup 11lo11öers, ,lot total 1ll01,bers

1988 5983 B

., ··1

± 10%

1989

1990

1991

1992

1993

,1994

6911 B ± 10%

7037 B ± 10%

8964 B ± 10%

10408 B ± 10% 1adult

11108 B ± 10%

11864 , B ± 10%

, ..
" '''', , .

1970

I~1EI1IOD I
. ~ I

I~IBY·C:1OI1
60

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980
....

1981

1982

1983

1984

578

700

A

A

, ....

39 '

30

49

73

68

72

10

59

37

, 40

40

, '. 49 ,.

1

.', -'- 1
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APPENDIX TABLE 3 GREY SEAlS
Note: These are counts or estimates 0/pup munbers, Iwt totallllDlIhers

ISCOI1AND - OUTER HEßRIDES I
I

YEAR I FSI1MAlE IMEIlm I 95%~ENCE I~I BV-CAlUIlLmUTS

1961 3142 B

1966 3311 B

1967 3265 B

1968 3421 B

1970 5070 B

1971 B 11

1972 4933 B 7

1973 B 386

1974 6173 B 868

1975 6946 B 754

1976 7147 B 600

1977 - B 718

1978 6243 B 85

1979 6670 B 200

1980 8026 B 7

1981 8086 B 2

1982 7763 B

1983 B

1984 8000 B ±10%

1985 8571 B ±1001o S

1986 8861 B ±10%

1987 9235 B ±1001o IS

1988 9259 B ±10%

1989 9901 B ±10%

1990 10642 B ±10%

1991 11300 B ±1O%

1992 12496 B ±10%

•
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APPENDIXTABLE3 GREY SEALS .
Note: These are counts or estlmates 0/pup munberi, Iwt total Illonhers

,

ISOOITAND - ourm HEBRIDFS I

I YEAR

I FSTIMAlE IMEIlIOO I 95% C'O."mDENCE I~ IBY-eA~m ILIl\llTS

1993 12715 B ±10%

1994 12926
"'" "

B
"

±10% .

"

Iscori:ANn - INNER HEBRIDFS I

I
YEAR

I
FSIll\lAlE IMEIlIOO I 95%~ENCE I~I BY- .

IillllTS CATOl

1984 1332 B ±10%

1985 1190 B ±10%

1986 1711 B ±10%

1987 1969 B ±10%

1988 1950 B ±10%

1989 1945 B ±10%

1990 2092 B ±10%

1991 2498 B ±10%

1992 2851 B ±10%

1993 2938 B ±10%

1994 2788 B ±1001o
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APPENDIX TABLE 3 GREY SEAlS
Note: These are counts or estimates 0/pup munbers, Iwt totallllollhers

WALES

I
YEAR

I
ESTIMATE I~1EIlKD I 95% CONFIDENCE I~ IBY-eAlOIlLIMITS

1977 645 A

1992 1321 B

1993 1377 B

1994 1343 B

ENGlAND - SOU1HWEST

I:
APPENDIX FIGURE 3.1

KEY

1. Russia - Kola peninsula
2. NOl"\vay - Finnmark .
3. NOl"\vay - Tromso
4. NOl"\vay - Nordland
5. Non.vay - Nord-Troodlag
6. Norway - Sm-Troodlag
7. Baltic
8. Wadden Sea - Schleswig-Holstein
9. Wadden Sea - Netherlands
10. France
11. England & Scotland - northeast coast
12. Scotland - Orkney
13. Scotland - Shetland
14. Scotland - Guter Hebrides
15. Scotland - Inner Hebrides
16. Wales
17. England - southwest
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APPENDIX FlGURE 3.1
l.Dcation of Are~ referred. to in APPENDIX TABLE 3
(see p A32 for a key to the are~)

4
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APPENDIX FlGURE 3.2
Trends in the number of grey seal pupi bom at the major colonies
in Fngland and Scodand over the period 1955-95

15000

Outer Hebrides
Orkney

-- Inner Hebrides
Northeast coast

10000

Cf)
a:
w
CD
::2
:::>z

5000

o
1955 1965 1975

YEAR

1985 1995
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APPENDIX TABLE 4 HARBOUR PORPOISES

. BALllC

I
YFAR

I
ESTIl\lAlE

I~IrnRD I 95% COOFIDENCE 1"= IBY-CA~II
',' .~..~'".YE . LL\1fIS

1819-1892 50000 H ~1035 per
year

1916-1919 :::: 500 per
year

1941-1944 :::: 320 per
".". - ,....... . .' ...., .. " .."....'. '--" "..~.

year ,""

".' ... .....,... ,-

BY- I
CAlOI .

20276 - 64083 /.. I

,," -..... " '.' . .

/.. FI
'1 ~rmD>1

.

F.SIThlAlE

1994 _I

ICES AREA IIJa + b

...- . . .. ,',
" "

I
YEAR J FSIlMAlE IMEIHOO I 95%~ENCE Ia:! BY-

I" "' '.' ~. "_ ..li , ..,.-..",.
.. LIl\IfIS CATOI

1992 1 19611 F

1994 585010 ... F ' ........ 3}49- 9129,
""""~" ' " , '. ,.. '.., .,..... ,." .'.

ICESAREAillc

. . . ~ ,

KATIEGAT/SKAGERRAK+ DANISH NORIH SEA COAST

I-~-I
. " '" . . ' .. ". .... ,"

1987 7000 F 2800 - 11200

1988
(Januaryl
Febnimy)

1988
. (ApriVMay) .," '..

7600

12800
. . " ,

F

F

3500 - 11700

,

6300 - 25900
.. ' ", " . ,." ...

J
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APPENDIX TAßLE 4 HARBOUR PORPOISFS

GERl\1AN BIGHf

I

YEAR

I
E'SIThfAlE I~~KD I 95%

I~I
BY-

I
e<:MIDENCE CATOI

lL'1lTS ..

JanuarylFebruary
. .

1992 8800 F 5200 - 15000

April/May 17000 F 8400 - 34 600

. .'

I YEAR I L'ilThfAlE I~n:rnoo I 95% COOFIDENCE

I~I BY-

IlL'1lTS CATOI

11 1989 I 8260012 I F. I 42740 - 121 460 I I

ICES AREAS IIa+ IVa

lCES ARFA IVa

11

YEAR

1994 I

L'ilThfAlE

I F I 66679 - 145697 .1 I

BY-.
CATOI

.. . ...

I
YEAR I L'iTIMAlE IMEI1lOO I 95% e<:MIDENCE I~I BY-

ILIl\1lTS CATOI

1980-81 1000-3000"

1990 75(J>

1993 . 7000:

1994 169888\0 F . 124 121 - 232 530

ICES ARFA IV b + c

a based on interviews \\ith Danish fishennen
b based on interviews \\ith Danish fishennen in one harbour
c estimated by-eatch in Danish gill net fishery
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APPENDIX TABLE 4 HARBOUR PORPOISFS

ICES AREA Vllj

I
WAR

I
FSTIMAlE I~I 95%=~CE I~I BY-

CAlCH

1989 I 1921013 I F I 6408 - 32 012 I I
ICES AREA Vllf+ g + h + j

I
WAR

I
FSTIMAlE I~I 95%=~CE I~I BY-

CAlCH

11
1994 I 3628010 I F I ,12 828 - 102 604 I I 1 937d

d estimated by-catch in Irish and English gillnet fishery .
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APPENDIX TABLE 5 - <JIHER SMAIL CETACEANS

,',

I
ARFA I YEAR

I
~fA1E

I
l\IEIHOD

I
REPORfED I BY-

ICATOI CATOI

NORTHEAST SCOTLAND 1991 78·95 E-+Gl

BRITANY 1993 30 E-+Gl

MONT ST MICHEL 1993 60 E

ARCACHON 1993 6 GI

SADO ESlUARY ?

CORNWALL 1991/93 15 E

OORSET 1994-95 514 GI

CARDIGAN BAY 1991 14-106 GI

SHANNON ESTIJARY 1995 50-60 I

GALWAYBAY ?

CLEWBAY ?

DINGLE BAY 1995 12 I

•
"

I
AREA

I YEARI tSlThlAlEJ~1E1lKJI) I 95% CONFIDENCE IREPORfED

I
BY-

ImUTS CATOI CATOI

NORTHERN 1989 7029 F 3400 - 14400
NORTIISEA

NORTII 1991/ 475 G2
NORWAY 92 ,

KIU.m "HAIE

L\GENORHYNOIUS spp (\\lJIIE.BEAKID AND "lJIIE.SIDED DOU'HINS)

Ii~ARFA I YEAR I tSlThlAlE I~lE1lKJI) I 95% CONFIDENCE L~ I
BY-

IlJMIS CATOI

Ha + IVa 1989 266651$ F 7623 - 93 279

Ha & IVa 1990 16 781 u F 3955 - 71206

[Va 1994 1 685 10 F 690 - 4 113

IVb 1994 924210 F 5344 - 15981

VHf+g+h+j 1994 83310
,

F 159 - 4 360
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APPENDIX TABLE 5 - 011IER SMAIL CEfACEANS

COMMO~ DOl.PHIN

I
ARFA IWAR I~1E I~1EIlKD I 95%COOFIDENCE I~I BY-

IUMITS CATOI

NORlHEAST 1992 410"
ATLANTIC

61 888161993 F 419"

ICES 1994 7544910 F 22 900 - 284 900
VIIf+g+h+j

*data from French albacore fishery only

S1RIPED DOl.PHIN

I ARFA I WAR I~1E I MEIlD> I 95% COOFIDENCE I~I BY-

ILIMITS CATOI

NORlHEAST 1992 1193'
ATLANTIC

1993 73 843 16 F 1152"

* data from French a1bacore fishery only
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Clew Bay

Mont St :Michel
Dorset
Galway Bay 11.

3.
7.
10.

Brittany
Cornwall
Shannon

northeast Scotland. 2.
Arcachon 6.
Cardigan Bay 9.

APPENDIX FIGURE 5
I..ocation of~ referred. to in APPENDIX TABlE 5
KEY
1.
4.
8.

.'
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