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EXECUTIVE SUMMARY

The ICES Advisory Committee on Ecosystems (ACE) met from 19 to 23 May 2003. During this meeting, ACE
prepared an initial response to the request from the European Commission Directorate General for Fisheries concerning
the ecosystem impacts of industrial fishing. ACE also prepared advice, in addition to that in the 2002 ACE report, in
response to EC requests on the by-catch of small cetaceans in fisheries and on the occurrence of cold-water corals that
may be impacted by fisheries, as well as providing some further advice on other issues of concern to the EC in relation
to the impacts of fishing on the ecosystem. Furthermore, ACE provided responses to requests from the Helsinki
Commission on the status of populations of marine mammals in the Baltic marine arca and advice on monitoring
programmes to estimate the abundance of seals and other marine mammals in the Baltic Sea; ACE also provided brief
additional material in relation to a request on marine habitat classification. In response to requests from the OSPAR
Commission, ACE has prepared an extensive review, and advice for further development, of four of the Ecological
Quality Objectives in the Pilot Project for the North Sea, as well as initial consideration of nine other Ecological Quality
Elements that are not part of this Pilot Project. ACE also completed its review, begun in 2002, of the evidence for the
justification for the proposed OSPAR Priority List of Threatened and Declining Species and Habitats.

ADVICE IN RELATION TO MARINE MAMMALS
Status of populations of marine mammals in the Baltic marine area

ACE has prepared a triennial review of the status of marine mammal populations in the Baltic marine area including,
where possible, an evaluation of the impact of human activitics on these populations (Section 2 of this report). The
populations and area of distribution of all species of marine mammals in the Baltic Sea are considerably smaller than
they were a century ago, with harbour porpoise and grey and ringed seal populations a fraction of their pristine levels.
Human activities, including fishing, hunting of seals, and the discharge of contaminants, have all impacted these
populations. Currently, there is inadequate data on the by-catch of all three species of seals in the Baltic Sea, but by-
catch is the most important cause of death of grey seals. The health status of grey seals is not normal, with colonic
ulcers an important cause of mortality. ICES advises that the present population of grey seals is not in a favourable
conservation status and the extra mortality caused by humans should be reduced. For harbour porpoises, ICES supports
the recommendations of the ASCOBANS recovery plan for the Baltic Sea.

ACE has also provided advice on survey methods to estimate populations of harbour porpoises and the three species of
seals in the Baltic Sea (Section 3 of this report). Given the very low abundance of harbour porpoises in this area, a step-
wise approach is recommended to obtain information on their abundance.

By-catch of small cetaceans in fisheries

As a supplement to information and advice prepared in 2002, ACE has provided new information on the by-catch of
small cetaceans in fishing gear in fisheries in the Northeast Atlantic (Section 4 of this report). Due to the limited amount
of new information, ICES does not provide new advice but reiterates its 2002 recommendations concerning the by-catch
of cetaceans in fisheries. ICES also endorses the ASCOBANS “Jastarnia Plan” for the recovery of the harbour porpoise
in the Baltic Sea.

THREATENED AND DECLINING SPECIES AND HABITATS

ACE completed a review, begun in 2002, of the evidence to support the nominations of species and habitats to the
OSPAR Priority List of Threatened and Declining Species and Habitats, supplementing the advice provided in 2002.
The review in 2003 covers several non-commercial species of fish, seahorses, turtles, and marine mammals (Section 5
and Annex 1 of this report).

ECOLOGICAL QUALITY OBJECTIVES

ACE reviewed general aspects of the Ecological Quality—Ecological Quality Objective (EcoQ-EcoQO) framework and
prepared a template for the review of the Pilot Project on EcoQOs in the North Sea by ICES Working Groups in 2004
(Section 6 of this report). ACE then considered the individual EcoQ elements in the OSPAR request, and prepared a
detailed review of and advice on the four EcoQ clements, out of the ten selected for the North Sea Pilot Project, for
which ICES has been requested to provide further development and advice in 2003. Initial consideration and advice
have been provided for nine of the EcoQ elements that are not part of the Pilot Project, but for which OSPAR has
requested advice on their further development.
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EcoQOs for the four EcoQ clements on the North Sea Pilot Project, i.e, EcoQ element (a) Spawning stock biomass of
commercial fish species, EcoQ element (¢) Seal population trends in the North Sea, EcoQ element (¢) By-catch of
harbour porpoises, and EcoQ element (f) Proportion of oiled common guillemots among those found dead or dying on
beaches, were subjected, to the extent possible, to a performance analysis using the approach of signal-detection and
decision theory, as a means of determining their value in a management context. Based on these analyses, advice is
provided on the further development of these EcoQOs.

A review of the other EcoQ elements and EcoQOs shows that some are in an advanced stage of development, while
others may prove difficult to implement in a useful way. Advice is given regarding further development of these EcoQs.

HABITAT ISSUES
Marine habitat classification and mapping

Progress in the development of marine habitat classification systems, notably the EUNIS classification, and in marine
habitat mapping was reviewed (Section 7 of this report). ICES recommends the continued development of classification
systems, including continued development of the EUNIS system. ICES endorsed the OSPAR mapping initiative as well
as data management initiatives to archive metadata held by relevant agencies, as they are critical to the development of
habitat maps and associated information. With respect to the Baltic Sea, this is a dynamic environment and the
development of a classification scheme for this area will be best achieved through a dedicated project.

Cold-water corals in the North Atlantic and their relation to fisheries in the Northeast Atlantic

As a follow-up to information on the distribution of cold-water corals, mainly Lophelia pertusa, in the Northeast
Atlantic presented in the 2002 ACE report, new information is provided in Section 8, now also covering certain areas in
the Northwest Atlantic. Further information on the precise location of cold-water corals, as well as on the fishing
pressure in these areas, is needed to best tailor advice on the protection of these corals from fishing activities.

Sensitive habitats in relation to fishing activities

In Section 9 of this report, further consideration is given to the issue of sensitive habitats in relation to the impact of
current fishing practices, following on from the material in last year’s report. After a brief review of sensitive habitats
and their general distribution in the ICES arca, ACE provides two case studies on approaches to the application of
mitigation in contrasting sensitive habitats: 1) on Lophelia pertusa reefs, and 2) in seapen and burrowing megafauna
biotopes.

RELATIVE IMPORTANCE OF EXTRINSIC FACTORS ON FISH POPULATION DYNAMICS COMPARED
TO FISHING

ACE evaluated the relative impact of four factors (fishing, predation, oceanographic conditions/climate variation, and
pollution) on three main processes in fish population dynamics: mortality, recruitment, and growth (Section 10 of this
report). In general, for mortality of “adult” fish of commercially exploited species, the effect of fishing usually
dominates all others. For recruitment, predation and oceanographic conditions are the dominant factors. The effects of
oceanographic conditions are usually the dominant factor in recruitment and appear to be a more dominant factor for
pelagic species than for demersal species. The relative contribution of the four factors to growth was less clear.

POTENTIAL IMPACTS OF CURRENT FISHING PRACTICES
Ecosystem impacts of industrial fishing

ACE reviewed the scope of industrial fisheries in the Northeast Atlantic and their impacts (Section 11 of this report).
This review included both direct effects on the industrial fish species themselves and on fish species for human
consumption taken as by-catch, as well as indirect effects on both the prey and the predators (fish, seabirds, and marine
mammals) of industrial fish species. Based on these analyses, the impacts of industrial fishing that have been identified
are relatively small in comparison with the effects of directed fisheries for human consumption species. However,
information is lacking in a number of areas, particularly for the large blue whiting fishery in the Atlantic, for which
there is no information on the catch rates of other species or on the food-web effects of fishing for blue whiting. Also,
studies of the local interactions between industrial fisheries and foraging seabirds or predatory fish are still required in
areas where industrial fisheries occur and such relationships have not already been considered.
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Preservation of genetic diversity of exploited stocks

Additional information to that provided in 2002 on factors relevant to the preservation of the genetic diversity of
exploited fish stocks is presented in Section 13. This section considers management objectives for maintaining genetic
diversity within a species and provides further advice to meet these objectives, including a proposed prioritization
scheme to assist with the decision on which populations to protect.

Ecological dependence in fisheries management advice

A further response, in addition to that provided in 2002, is given to a request concerning consideration of ecological
dependence in management advice (Section 14). This includes a brief description of approaches for assessing potential
ecological dependence and the strength of such dependence.

FRAMEWORK FOR THE PROVISION OF INTEGRATED ADVICE

In Section 15, ACE presents a discussion document with ideas that ICES needs to consider internally and discuss with
partners, and then take actions to more forward in relation to the provision of integrated advice. This document follows
on from a review in 2002 of initiatives to provide integrated management advice at the national, regional, and
international level. In 2003, further relevant activities were reviewed and discussed, including the EC Stakeholders
Conference “Towards a Strategy to Protect the Marine Environment” held in Koge, Denmark, and meetings of ICES
regional ecosystem study groups for the North Sea and the Baltic Sea. A number of features of an integrated ecosystem
approach that are common across these initiatives are described and discussed.
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1 INTRODUCTION

The Advisory Committee on Ecosystems (ACE) was
created in 2000 as the Council’s official body for the
provision of scientific information and advice on the
status and outlook for marine ecosystems, and on
exploitation of living marine resources in an ecosystem
context. ACE provides a focus for advice that integrates
consideration of the marine environment and fisheries in
an ccosystem context, such as ecosystem effects of
fishing. ACE will be at the forefront of the development
of advice on ecosystem management.

2003 ACE Report

ACE provides advice as may be requested by ICES
Member Countrics, other bodics within ICES, relevant
regulatory Commissions, and other organizations.

In handling the requests, ACE draws on the expertise of
its own members and on the work of various expert ICES
Working Groups and Study Groups. ACE considers the
reports of these groups and may request them to carry
out specific activities or to provide information on
specific topics.



2 THE STATUS OF POPULATIONS OF MARINE MAMMALS IN THE BALTIC MARINE AREA

Request

Item 2 of the 2003 requests from the Helsinki
Commission, which states as follows:

To evaluate every third year the populations of seals and

The evaluation is based on annual submission of data to
ICES from ICES member states.

Source of information

The 2003 Report of the Working Group on Marine

harbour porpoise in the Baltic marine area, including Mammal Ecology (WGMME) (ICES CM 2003/
the size of the populations, distribution, migration, ACE:03).
reproductive capacity, effects of contaminants and health
stqtus, and ac?ditional .mortalily owiﬁg tq intera.ct.ions Summary
with commercial fisheries (by-catch, intentional killing).
Table 2.1. Summary of the status of seals and harbour porpoise in the Baltic Sea.
Baltic ringed | Saimaa seal Ladoga Grey seal Kalmarsund | SW Baltic Harbour
seal seal harbour seal harbour porpoise
seal
Distribution Resident in Fragmented, | 90% of Northern Kalmarsund, To west of Southem
three separate | 60% of lake | lake area and central resident 13 °E Baltic Proper,
regions area Baltic Belt Seas,
Proper Kattegat
Population 200,000 <1,300 10,000 100,000 5,000 10,000 Unknown but
size in year larger than at
1900 present
Current 9,000" 240-250 5,000 13,000 580° 4,500 36,046
population 588*
estimate 599°
817°
Population +5% GoB; +3-4% Unknown +7.8% SE, +9% -53% Unknown
trend unknown in other areas (epizootic
GoR, GoF unknown loss)
Current 0.65 0.80 Unknown >0.60 >(0.85 Unknown Unknown
reproductive
rate’
Health status Sterility, renal | Normal Skin Colonic Unknown Bone Many lesions
lesions lesions ulcers; renal, lesions, skin | and parasites
bone lesions lesions
By-catch 120 FIN, SE 10 Several 430 SE, 150 | Unknown 300 SE, 10s Baltic
(per year) tens EST, c10 other Proper, 100s
POL, other countries in Belt Sea/
countries unknown Kattegat
unknown
Intentional 0 0 Tens Quota 586, 0 30 DK, 0
killing poached less than 6 SE
50% taken.
35 pups
poached in
EST (2002)

Key: GoB = Gulf of Bothnia; GoF = Gulf of Finland; GoR = Gulf of Riga; DK = Denmark; EST = Estonia; FIN = Finland; POL =
Poland; SE = Sweden.
"Estimated from basking population of 5,400 individuals in 1996; *Estimated from basking population of 2,000 in 1994;

3[CES Divisions I1la,b; “ICES Division IIlc; *Baltic Sea Sub-divisions 24 and 25; °Kiel and Mecklenburg Bight; "Numbers of pups
produced per breeding female per year.
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Baltic ringed seal (Phoca hispida)

Baltic ringed seals are found in three main areas: the
Bothnian Bay, Gulf of Finland, and Gulf of Riga. The
population has undergone a dramatic decline in
population size since the beginning of the 20th century.
In the first decade of the 20th century, about 190,000 to
220,000 ringed seals were present in the Baltic. By 1939
their number had declined to 23,000 to 27,000 seals. In
the mid-1970s, population size was considerably below
5,000 animals. Organochlorines have affected
reproductive success in ringed seals. Quantitative data on
pesticide loads were lacking. Neurotoxins may have been
involved in a high mortality event of seals in the Gulf of
Finland in 1991.

Saimaa ringed seal (Phoca hispida saimensis)

Ringed seals in Lake Saimaa took up 90-95% of the area
of the lake at the beginning of the 20th century. The
range was only 30—40% at the beginning of the 1990s.
Population size was estimated at 2,000-2,500 seals in
Lake Saimaa and 3,800-4,900 including Lake Kolovesi
at the beginning of the 20th century. Population size had
decreased to about 100 scals at the beginning of the
1980s due to habitat degradation, introduction of more
harmful fishing methods, and environmental toxins
swept into the lake. Since then, the population has been
slowly increasing. It is currently estimated at about 240—
250 seals. The burden with organochlorines is low and
did not seem to have affected reproductive performance.
Drowning in fishing nets and lair mortality were the
major causes of incidental killing.

Ladoga ringed seal (Phoca hispida ladogensis)

The population declined by 50-75% in the late 19th
century due to hunting, to about 10,000 individuals, and
was estimated at about 5,000 individuals in the mid-
1990s. Skin lesions were observed in August 2001 and
the season thereafter in part of the lake. There is no
evidence for increased mortality due to the lesions.

Harbour seal (Phoca vitulina)

Two populations have been described as living in the
Baltic: the Kalmarsund population (or castern Baltic
population) and the southwestern Baltic population,
extending from the Kattegat into the western Baltic Sea.
The Kalmarsund population, which is substantially
smaller than the southwestern population, has not been
affected by the 2002 Phocine Distemper Virus (PDV)
epizootic, while the Kattegat population has been.

Kalmarsund population

Seals numbered up to 5,000 animals historically and until
about 1905, when numbers started to decline
substantially. The population was at its lowest level
between 1960 and 1985, when hardly more than 100-200

2003 ACE Report

seals were present. Population size has increased again,
to 580 seals in 2002. The population was not affected by
the PDV epizootic in 1988 nor by the epizootic in 2002.
Organochlorines have probably affected the reproductive
capacity of the population between 1977 and 1989. By-
catch in eel pound nets was high in the past, but has been
reduced to low levels in recent years.

Southwestern population

50% of the seals of the western population died in the
course of the 1988 PDV epizootic. Population size had
increased to 10,000 seals again when a second PDV
epizootic hit the population in 2002 and reduced the
population size again by approximately 50%. The part of
the population in the southwestern Baltic had increased
from 224 in 1990 to 315 in 1998. The PDV epizootic in
2002 reduced this part of the population by 50%. The
high prevalence of alveolar exostosis (not found in
reference material from 1850-1930) was thought to be
indicative of organochlorine pollution. By-catches
amounted to 300 seals in the Swedish fishery along the
west coast in 2001. No information was available from
the Danish or German gillnet fisheries in the area.

Grey seal (Halichoerus grypus)

Grey seals are mostly found in the central Baltic between
57° N and the ice edge. They do not breed in the
southern part of the central Baltic or in the westemn
Baltic. At the beginning of the 20th century, the
minimum population size was estimated to be 100,000
individuals. Population size for the year 2000 has been
estimated as just over 12,000 seals using a capture-
recapture method based on photographic identification
studies. The mean annual population increase along the
Swedish coast was 7.8% from 1990 to 2002. Incidental
catch and hunting were the main causes of death. 150
seals were reported to have been taken in commercial
fisheries in Estonia in 2001. 430 grey seals were taken in
Swedish fisheries, with half of this occurring in the
gillnet fisheries for turbot and cod. The relative
proportion of by-caught animals, however, has declined
from 14% to less than 10%. To mitigate the fisheries
impact on seals, Finland has established seven nature
arcas mainly for grey seals, and to some extent, also for
ringed seals. In addition to incidental takes, licenses to
kill 586 secals were issued, but only about half of these
were taken in the seal hunt. Colonic ulcers were found to
be the second most important cause of death after
incidental catches and hunting.

Harbour porpoise (Phocoena phocoena)

Current knowledge indicates that two populations of
harbour porpoise live in the Baltic: one in the Baltic
Proper east of the Darss sill and one in the western Baltic
Sea, Mecklenburg Bight, which is part of a larger
Kattegat/Belt Sea population.



Baltic Proper

The population size historically is not precisely known,
but was much larger at the beginning of the 20th century.
The population size decreased dramatically thereafter
due to four main reasons:

e Ongoing hunt in the first decades of the 20th
century;

e At least two severe ice winters in the 1920s and
1930s, which caused substantial losses;

o Habitat degradation due to organochlorine pollution
from the late 1950s onwards; and

e By-catch in fisheries.

The initial range of the harbour porpoise included most
of the Baltic Sea and has now decreased to
southwestwards of a line from Gotland to the Lithuanian
border, where the current population size was most
recently estimated to be 599 (C.1. 200-3300). East of this
line, harbour porpoises were found only irregularly. A
seriecs of systematic aecrial surveys was undertaken on
German and some Danish waters in the Baltic from May
2002 to March 2003. An unusually large concentration of
porpoises was found on the eastern part of Oderbank
close to the Polish border in the mating season May-June
2002 but not during any other flight.

Organochlorine levels in harbour porpoises from the
Baltic Proper have been found to be high. A large
number of lesions and pathological changes including
heavy parasite loads have been reported. By-catches are
known to occur in most arcas where porpoises are found.
Forty-five porpoises were reported as being incidentally
taken in Polish fisheries within a ten-year period since
the late 1980s, with half taken in Puck Bay. Three to five
porpoises were estimated as being taken in German
fisheries annually including the western Baltic. Limited
data were available from the Danish gillnet fisheries.

Given the poor state of the harbour porpoise in the Baltic
Proper, ASCOBANS (Agreement on Small Cetaceans in
the Baltic and the North Seas) developed a recovery plan
in January 2002 (“Jastarnia Plan™) in order to support the
recovery of the harbour porpoise. Main aspects of the
plan are the replacement of salmon driftnets by longlines
and gillnets by large traps and similar gear less harmful
to porpoises. Pingers should be introduced into Baltic
fisheries as soon as possible. This plan, which was
scheduled for discussion and agreement at the Fourth
Meeting of the Parties of ASCOBANS in August 2003,
is secking the support of other agreements working on
conservation and rational use of the Baltic, such as
IBSFC (International Baltic Sea Fisheries Commission),
HELCOM (Helsinki Commission), and the European
Commission.

Kiel and Mecklenburg Bight

Harbour porpoises in the Mecklenburg/Kiel Bight area
arc part of the larger Skagerrak/Kattegat/Belt Sea
population, which was estimated at about 36,000
porpoises in 1994 (SCANS 1I). The size of the
Mecklenburg/Kiel Bight part of the population was
estimated to be 817 porpoises (C.I. 300-2,400) in 1995.
These figures are likely to be revised in the near future
when results from aerial surveys in German waters of the
Baltic in 2002 and 2003 will be analysed for porpoise
distribution and abundance. A second international
survey on harbour porpoises as part of an overall survey
of small cetaceans (SCANS II) is planned in the
southwestern Baltic in 2005.

Organochlorine and parasite loads and discases of
porpoises are similar to those in the Baltic Proper.

Recommendations and advice

1) The by-catch of ringed seals has been recorded in
some fisheries. In order to extrapolate these records
to be able to estimate the total by-catch in the Baltic,
ICES recommends that a study be initiated to compile
the number of fishing vessels and to estimate fishing
effort in the salmon and whitefish trap fisheries in the
Baltic.

2) The by-catch of Lagoda ringed seals has not been
studied. ICES recommends that such a study be
undertaken, using an independent observer scheme.
This will also require a compilation of the number of
fishing vessels and an estimate of fishing effort in
Lake Ladoga.

3) The by-catch of harbour seals in Danish and German
fisheries in the Baltic has not been studied. ICES
recommends that such a study be undertaken, using
an independent observer scheme. This will require a
greater knowledge of the effort in relevant fisheries,
particularly those for lumpsucker and flatfish in
bottom-set gillnets.

4) The population of grey seals in the Baltic is about
15% of pristine levels. The prevalence of colonic
ulcers has increased and is the second most important
cause of death, after by-catch. ICES notes that renal
lesions and bone lesions persist in the population,
such that the Baltic grey seal population cannot be
regarded as having a normal health status. The
estimated mortality that arises from the by-catch and
the quotas given for intentional killing approaches
10% of the population size (and no upper limit has
been set for the hunting quota in Aland). ICES
therefore notes that the present population of grey
seals in the Baltic is not in a favourable conservation
status and advises that the extra mortality caused by
humans should be reduced.
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To this end, ICES advises:

+ that the by-catch of grey seals be investigated and
where possible reduced;

+ that upper limits should be set for the intentional
killing of grey seals in the Baltic; these upper
limits should be set such that the overall
population will not be further depleted and should
allow the population to be able to increase.

ICES is not advising at present on population limits
for the Baltic grey seal, but these should be consistent
with international standards (e.g., favourable
conservation status). Some information exists that
could serve as a basis to estimate such limits. ICES is
able to evaluate this information and, if the
information permits, to advise on potential
management strategies and possible values for the
limits.

5) The number of harbour porpoises in the Baltic Proper
is a small fraction of their fonner abundance. Their
status has been reviewed extensively, and although
the causes of their decline are unclear, by-catch in
fisheries will be inhibiting any possible recovery.
Ways of reducing this by-catch have been reviewed,
and working with stakeholders (including fishermen),
a recovery plan (ASCOBANS, 2002) has been drawn
up. Key recoimnendations of this plan include:

+ Fishermen and their representatives need to be
closely involved in any implementation process
for by-catch reduction.

* Measures should be taken by the Baltic Range
States to reduce the fishing effort of driftnet and
bottom-set gillnet fisheries in the Baltic.

* Fishing methods should be changed away from
gear known to be associated with high porpoise
by-catch (i.e., driftnets and bottom-set gillnets)
and towards alternative gear that is considered
less harmful.

» Trials of fish traps, fish pots, and longlines should
be initiated immediately, with the long-tenn goal
of replacing gillnets in the cod fishery,
particularly in areas where porpoises are known
or expected to occur frequently.

» Serious consideration should be given to
replacing driftnets in areas where porpoise by-
catch is known or likely to occur.

* A study is needed to compile data on the spatial
and temporal distribution of fishing effort in the
Baltic.

* Pinger use should be made mandatory in specific
high-risk areas and fisheries, on a short-term basis
(2-3 years).

ICES supports all of these recommendations, and
other parts of'the recovery plan.
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Scientific background
2.1 Baltic ringed seal (Phoca hispida botnica)

2.1.1 Distribution and migration

Baltic ringed seals are found in three main areas in
modem times (Reeves, 1998): the Bothnian Bay (Figure
2.1.1), the GulfofFinland (Figure 2.1.2), and the Gulfof
Riga (Figure 2.1.3). About 70% of'the total population is
found in the north, 25% in the Gulf of Riga, and 5 % in
the Gulf of Finland. The winter distribution of the
species is largely detennined by the occurrence of dense
pack ice and fast ice. The main breeding areas are found
in the central northern part of the Bothnian Bay
(Harkonen and Lunneryd, 1992), the eastern part of the
Gulf ofFinland, and in the Gulf ofRiga (Harkonen et al.,
1998). Outside these areas, small numbers ofringed seals
are found in the Bothnian Sea (Hérkonen and Heide-
Jorgensen, 1990; Héarkonen et al, 2003) and in the
southwestern archipelago of Finland (Helle and Stemnan,
1990).
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Figure 2.1.1. Late winter distribution of ringed seals in the
Bothnian Bay (no. of seals knf2) (Harkonen et al., 1998).
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Figure 2.1.2. Distribution of ringed seals breeding in the Gulf
ofFinland (no. of seals knT2) (Héarkonen et al., 1998).
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Figure 2.1.3. Distribution of ringed seals breeding in the Gulf
ofRiga (no. of seals kn f2) (Harkonen et al., 1998).

2.1.1.1 Distribution during the ice-free period

Limited information is available on distribution during
the period spring to autumn, since ringed seals in the
Bothnian Bay do not haul out in large numbers during
the ice-free period and there have been no at-sea surveys.
In contrast, the species does haul out in the Russian part
of the Gulf of Finland. Several haul-out sites were found
on islands, islets, and rocks during boat surveys in spring
and summer 1993-1996. The largest numbers of ringed
seals, in groups ofup to 80 individuals, were observed at
the Kurgalskij Reef and Vigrund Island along the
southeastern coast of the Gulf during late May, early
June, and in August.

Several groups, comprising up to a few tens of animals,
haul out on rocks around the islands Hiiumaa and
Saaremaa on the Estonian west coast. There is evidence
of seasonal changes in the haul-out pattem of these seals,
as the highest numbers are observed in early spring and
late autumn (Hérkonen et al., 1998).

2.1.1.2 Late winter distribution

In the Bothnian Bay and in the Gulf of Finland, the
largest numbers of ringed seals are hauled out on ice
during the moulting period in April to May (e.g.. Helle,
1980a). The largest numbers on ice in the Gulf of Riga
occur by mid-April, as ice conditions there deteriorate
two weeks earlier than in the Gulf of Finland.

Information on the late winter distribution of Baltic
ringed seals is based on results from the 1996 survey,
when all three areas were surveyed using the same
method (Harkonen et al,, 1998). The distribution in the
Bothnian Bay was similar in all years from 1988-1996,

with the largest concentrations of seals found in the
central northern drift ice. This pattem was similar when
ice fields extended south of the Quark archipelago in
1988, indicating that seal distribution in this area is not
directly correlated to the size ofthe ice fields.

In the Gulf of Finland, the highest densities were found
in the east. This pattern of distribution was also found in
1993-1995, most probably a consequence of the
distribution of suitable seal ice. A survey in Estonian
parts of the Gulfon 18 April 1996 found low numbers of
ringed seals in the area.

The whole of the Gulf of Riga was covered by ice in
1996, but ringed seal distribution was strongly
concentrated in the northeastern section. The highest
concentrations were found around Kilmu Island (a
traditional seal hunting area) close to Parnu Bay and
along cracks at the fast ice edge in the northeast.

2.1.1.3 Movements

Ringed seals in the Baltic are relatively sedentary.

In late May, seals in Estonian coastal waters equipped
with satellite transmitters left the shallow areas in the
Moonsund Archipelago, and most of their “at-sea
locations” during June and July were over deeper waters
in the Gulf of Riga, but also at the mouth of the Gulf of
Finland. In September and October, all seals moved
towards the main coastline. In December and January, all
seals moved to the northern parts of the Gulf of Riga, a
behaviour correlated to ice formation. In February, the
Moonsund is covered by fast ice and none of the seals
remained in the area. The transmitter-tagged seals in the
Gulf ofFinland showed similar patterns.

Estonian seals spend the winter in the northern parts of
the Gulf of Riga and move northwards to the Moonsund
Archipelago at the break-up of the fast ice in April
(Hérkonen et al, 1998). At the same time, catches of
herring in the Moonsund increase and peak in early May.
In June and July, herring abandon the shallow areas and
move to the deeper waters of the Gulf of Riga and off the
Estonian west coast, a pattem also followed by the seals.

2.1.2 Population size

2.1.2.1 Historical population size

Modelling based on numbers of killed ringed seals shows
that 190,000 to 220,000 ringed seals occurred in the
Baltic up to the first decade of the 20th century (Harding
and Harkonen, 1999).

The traditional methods used for hunting seals before the
20th century (stalking, clubbing, netting, and harpoon
(Bergman, 1956)) were less efficient for catching solitary
ringed seals compared with group-forming grey seals.
With the introduction of bounties in 1903 (Sweden) and
1909 (Finland) and the use of modem rifles, the situation
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pressure on seals increased considerably. The intensive
hunting during the 1910s reduced the population to about
half of the original size. The decline in the population
continued in the 1920s, but at a considerably lower rate.
As a consequence of favourable weather conditions, but
also for economic reasons, hunting pressure increased
again in the 1930s, which resulted in a new dramatic
drop in ringed seal numbers up to 1939, when about
23,000 to 27,000 seals remained (Figure 2.1.2.1.1).

During the next 25 years (1940-1965), the population
appears to have been stable, but a new decline occurred
in the mid-1960s as a result of increased hunting pressure
in Finland and Estonia (Figure 2.1.2.1.1). Although
catches decreased after 1969, the population continued to

decline until 1975 as a consequence of lowered net
reproductive rates after 1965. In the mid-1970s, the
population was considerably below 5,000 animals.

2.1.2.2 Current population in the Bothnian Bay

The first surveys, conducted in 1975 and 1978, provided

estimates of about 3,000 ringed seals in the area for both

years (Helle, 1980a). Surveys in 1984 and 1987 indicated

a decreasing trend in the local population up to the mid-

1980s (Helle, 1990). From 1988 to 2002, the population

increased at about 5% per year over this period (Figure

2.1.2.2.1) to an estimated hauled-out population in 2002
0f4,498.
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Figure 2.1.2.1.1. Projection of past population sizes ofringed seals in the Baltic (Harding and Hérkonen, 1999). Ranges given for 0
to 30° o hunting losses.
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Figure 2.1.2.2.1. Counts of hauled-out ringed seals in the Bothnian Bay, 1988-2002 (Harkonen e/u/., 1998, 2003).
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2.1.2.3 Current population in the Gulf of Finland

The first estimate of ringed seal population size for the
Soviet area of the Gulf of Finland was of 5,000
individuals in 1970 (Rezvov, 1975). A second estimate
of 8,200 ringed seals in Soviet waters in the Gulf of
Finland was made in 1973 (Tormosov and Rezvov,
1978). Both estimates are difficult to evaluate as no
information is available on survey methods. A further
estimate was made of 2,100 ringed seals for the Gulf of
Finland based on surveys in 1979 (Tormosov et al.,
unpublished). However, a revision of this estimate
indicated that it should have been 793 hauled-out ringed
seals for the Gulf of Finland (Harkonen ef al., 1998).

With the exception of the Hérkénen er a/. (1998, 2003)
review of the study of Tormosov et al. (unpublished),
there is no useful information on earlier population size
in the Gulf of Finland, and the published assessments are
probably gross overestimates. Early estimates cannot
therefore be used for evaluations of past trends.

Acrial surveys using strip transect methods undertaken
from 1992 to 1996 gave estimates of between 92 and 169
seals (Table 2.1.2.3.1). Sampling fractions for the
surveys of 1992 and 1993 are not available, and thus the
estimates are unreliable. A variant of the strip census
method was used in 1994 and 1995 (Harkonen et al.,
1998, 2003), and the population assessments can be used
only as indications of population size. In 1996 the total
ice-covered area was 2,688 km® but only 60% (1,613

km?) could be covered by the range of strips due to
military regulations. Thus, if the mean seal density in
strips west of 28°20°E at 0.053 seals km  is applied to
the remaining ice-covered area (1,075 km?), a calculated
number of 57 seals results for that area. Therefore, the
estimate for the whole ice-covered arca would be 149
ringed seals.

2.1.24 Current population in the Gulf of Riga

and the Estonian west coast

Notes in the literature (Greve, 1909) and statistics of seal
hunting (Anon., 1939) indicate that in earlier times
ringed seals were numerous in the area. However, earlier
data cannot be relied upon as a basis for estimates of
abundance or distribution. Surveys were made also in
April 1994 and 1996 (Table 2.1.2.4.1).

2.1.3 Reproductive capacity

Population surveys in the Gulf of Bothnia show a 5%
annual increase in population, which is roughly 50% of
the intrinsic rate of increase of ringed seals breeding in
the Arctic. Population models suggest that pregnancy
rates should be about 0.65 to yield the measured rate of
population increase. The pregnancy rate of Arctic ringed
seals is 0.90 (e.g., Smith, 1987). Although limited
information is available from the Gulf of Finland, it is
suggested that impaired reproduction also occurs in that
arca (Westerling and Stenman, 1992).

Table 2.1.2.3.1. Survey results of hauled-out ringed seals in the Gulf of Finland in 1992-1996 (Harkénen ef al., 1998, 2003).

Year | Date Ice area Seal density SD Count Sampling Population +CI195%
(km?) (seals km™) Fraction estimate,
(%) Russia

1992 - 89

1993 - 40 <30 150

1994 | 30/4 - 61 36 169

1995 15/4 - 54 32 169

1996 | 5/5 1,613 0.057 0.135 22 24 92 41

Table 2.1.2.4.1. Survey results of hauled-out ringed seals in the Gulf of Riga on

14-21 April 1994 and on 15-17 April 1996

(Harkonen et al., 1998). The estimate for 1994 is only approximate.

Year Ice area Seal density SD Count Sampling Population estimate +CI195%
(km?) (seals km ™) fraction (%)
1994 1,000-4,000 - - 450 unknown (680)
1996 9,945 0.142 0.526 228 16.2 1,407 590
8 2003 ACE Report



2.14 Effect of contaminants and health status

In the autumn of 1991, a high mortality was observed
among ringed seals in the Russian part of the Gulf of
Finland. About 150 dead secals drifted ashore both in
Russia and in Finland, and there was speculation that
natural or man-made neurotoxins were involved
(Westerling and Stenman, 1992). Between two and seven
corpses of adult ringed secals were found annually
between 1992 and 1996 (Westerling and Stenman, 1992).

Pathological changes in reproductive tracts observed in
the 1980s (Helle, 1980b) still persist in the ringed seal
population but at lower frequencies (Mattson and Helle,
1995; E. Helle, pers. comm.). Physiological studies show
that Baltic ringed seals are affected by persistent organic
pollutants (Nyman et al., 2001).

2.1.5 Interactions with commercial fisheries
and intentional killing

By-catches of ringed seals in the Swedish and Finnish
fishery were estimated to amount to about 50 and 70
individuals, respectively, in 2001 (Lunneryd ef al., 2003;
E. Helle, pers. comm.). The majority of these are
drowned in salmon and whitefish traps. By-catch
information is not available from other arcas, but is
likely to occur. There is no intentional killing apart from
the scientific sampling in some recent years (up to ten
mature females per year to study reproductive state) in
the Gulf of Bothnia. A small number of ringed seals are
shot by mistake under licences issued for the grey scal
hunt in Finland and Sweden.

2.2 Saimaa ringed seal (Phoca hispida
saimensis)
2.2.1 Distribution, population size and trends

Historical estimates showed that the range of the Saimaa
ringed seal covered about 90-95% of the surface area of
Lake Saimaa at the start of the 20th century. Towards the
end of the 20th century, the range was about 30—40%
(Sipild, 1994). There was no notable reduction in the area
of distribution during the 1980s and 1990s.

Modelling suggests that the number of Saimaa ringed
seals was between 100 and 1,300 seals in the 1890s
(Kokko ef al., 1999). The highest density of 0.88—1.12
km ? is at present in Lake Kolovesi. The population size
of Lake Saimaa in pristine state was assumed to be at
least 2,000-2,500 seals (Hyvéirinen and Sipild, 1992).
Extrapolating, based on Lake Kolovesi, gives a potential
total population size to Lake Saimaa of about 3,800-
4,900 seals. The size of the Lake Saimaa scal stock
decreased substantially in the mid-1950s (Kokko ef al.,
1999). In the late 1960s, the population decreased
further, probably as a result of changes in the habitat,
new fishing methods, and environmental toxins such as
mercury (Marttinen, 1946; Sipild, 1981, 1990; Becker,
1984; Sipili ef al., 1990). Counts in the 1980s were most
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likely underestimates, due to insufficient coverage (Helle
et al., 1981; Sipila, 1983; Sipild et al., 1990). The first
estimate based on systematically collected data was
made in 1990 (Table 2.2.1.1, Figure 2.2.1.1). The highest
density of seals, and about 50% of the population, is now
found in the central parts of Lake Saimaa (Lake
Haukivesi and Lake Pihlajavesi).

In the late 1990s, the seal stock increased by about 50
animals (Table 2.2.1.1, Figure 2.2.1.1), corresponding to
an anmual growth rate of about 4%. The improved
accuracy in the late 1990s in the lair counting method
can explain 25% of the observed rate of increase in the
late 1990s. The present annual growth rate is
substantially lower than the possible maximum rate of
increase for ringed seal populations at 10% (Reeves,
1998), but substantially higher than the 1% estimated for
the period 1977-1995.

2.2.2 Reproductive capacity

The pregnancy rate in the Saimaa ringed seal population
was about 70% from the carly 1980s to 1991. For later
periods, it varied between 75% and 83%. The mean
pregnancy rate also varied in different arcas of Lake
Saimaa during the study period. Numbers of pups in
relation to total numbers of seals were about 15% in the
early 1980s, 17% in 1990, 21% in 1995, and 24% in
2000 (Figure 2.2.2.1).

2.2.3 Effect of contaminants (mercury and
organochlorines) and health status

Mercury loads in the environment severely influence
many life history features. Very high concentrations of
mercury in Saimaa ringed seal tissues were found in the
1960s (Helminen et al., 1968; Henriksson et al., 1969).
A substantial reduction has been found in mercury levels
in adult seal tissue from the early 1980s to the first half
of the 1990s (Hyvirinen et al., 1998). By contrast,
mercury concentrations in liver and muscle tissues of
seals less than one month of age, as well as in lanugo
hair of pups, did not show notable changes over the
period 1981-1995 (Hyvérinen ef al., 1998).

There is a clear positive correlation between seal age and
mercury concentration, and the mean accumulation rate
of mercury in liver was 11 mg yr'. About 80% of the
total mercury burden is found in the liver in adult seals,
whereas the rest is found in muscle tissue.

In the Bothnian Bay, high concentrations of
organochlorines are correlated with the observed
decrease in birth rate of ringed seals (Helle, 1980b, 1985;
Helle ef al., 1976). Concentrations of PCBs and DDT are
relatively low in Lake Saimaa and the burdens of
organochlorines have not been shown to affect the
reproduction of Saimaa ringed seals (Helle, 1985; Helle
etal., 1983, 1985; Kostamo ef al., 2000).
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Figure 2.2.1.1. Maximum and minimum estimates for the Saimaa ringed seal population size from 1982-2000 (Sipild, 1992, updated

information).

Table 2.2.1.1. Estimated numbers of Saimaa ringed seals in the early winters 1984, 1990, 1995, and 2000 in different parts of the
lake. These figures do not include pups bom in the year of count (Sipild, 1992, updated information).

Area

Pyhaselkd

Orivesi

Pyy- and Enonvesi
.Toutenvesi
Kolovesi
Haukivesi
Pihlajavesi
Tolvanselké- Katosselké
Lietvesi

Luonteri
Petranselké

Ilkonselka

Lake Saimaa

A 701
60

L

40
30
20
10
04

1984 1990 1995 2000
13 13 8-10 3-5
9-10 13-15 11-15 10-14
6-7 5-8 6-8 15-18
8-10 13-18 13-18 20-30
5-6 13-16 13-16 22-28
32-37 41-55 44-54 48-58
14-19 3540 4046 55-65
4-5 13-19 15-25 16-24
8-9 13-16 8-12 7-10
1-2 2 2 2
9-12 371 4-7 11-15
4 4 37 2-3
113-134 164-210 167-217 211-272

-Pups observed

Pups estimated

Estimated adult females

Year

Figure 2.2.2.1. Numbers of Saimaa ringed seal pups observed and estimated, and mature females, 1980-2000 (Sipilé, 2003a).
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Figure 2.2.4.1. Main causes of death of the Saimaa ringed seal, 1977-2000. “Lair-death” includes premature birth, still-birth, and
accidental death in the lair; “fishing gear” includes also deaths from suffocation without direct evidence of contact with fishing gear.
“Natural causes” do not include lanugo-coated pups found dead (Sipild ef al., 1999,2002a; Sipild andKoskela, 2003).

224 Interactions with commercial fisheries

and intentional killing

A total of 182 carcasses were collected between 1977
and 2000. The most common causes of death of ringed
seals in Lake Saimaa were drowning (or suffocation) in
fishing gear (53.3%) and lair mortality (39.0%) (Figure
2.2.4.1).

The survival rate of weaned pups up to the age of two
years is about 10% higher in the fishing restriction areas
than in areas without restrictions. There is no record of
intentional killing since the mid-1980s.

2.3 Ladoga ringed seal (Phoca hispida
ladogensis)
2.3.1 Distribution and historical and current

population size

The species is distributed throughout Lake Ladoga with
the exception of the southernmost part. The northern part
of the lake does not freeze during mild winters, and
approximately 80% of the population can be found in the
southern parts of the Ladoga under such conditions
(Antoniuk, 1975; Filatov, 1990). Aerial surveys in 1994
revealed that the seals prefer closed and compact ice to
open ice.

Numbers of Ladoga ringed seals decreased by about 50-
75% during the 19th century as a consequence of hunting
(Chapskii, 1932; Jadskeldinen, 1942; Sipild et al., 1996,
2002b; Sipild and Hyvérinen, 1998). The current seal

2003 ACE Report

population in Lake Ladoga is estimated at about 5,000
individuals (Medvedev et al, 1996); the population is
thought to have remained stable over the past 30 years.

2.3.2 Reproductive capacity, effect of
contaminants and health status, and
interactions with commercial fisheries

and intentional Kkill

The reproductive capacity of the species is not known,
nor is there information on contaminants in these seals.
In August 2001, skin lesions resembling seal pox were
observed in about 40% of the seals in the Valaam
Archipelago. There is no evidence of increased mortality
or changes in behaviour of'the affected seals. Current by-
catches are unknown, but it is known that some seals are
killed illegally.

2.4 Harbour seal (Phoca vitulina)
(Kalmarsund stock)

There are two genetically separate harbour seal stocks in
the Baltic Sea area (Figure 2.4.1). One is now confined
to the Kalmarsund area in Sweden (and was described by
Stanley et al. (1996) as the East Baltic stock), while
another stock extends into the southwestern Baltic from
the Kattegat (known as the West Baltic stock by Stanley
et al, 1996). The Kalmarsund stock numbers
substantially less than the southwestern Baltic and
Kattegat stock. Despite not being affected by the 2002
PDYV epizootic, the Kalmarsund stock remains of greater
management concern than the southwestern Baltic and
Kattegat stock.

11



SWEDEN

OP? DA y

* oBWitkfiiifrri

LITHUAN

Figure 2.4.1. Breeding sites in the Baltic and Kattegat. Grey seals: filled circles (asterisks indicate breeding on ice). Harbour seals
(Kalmarsund population): open triangles. Harbour seals (Southwest Baltic and Kattegat): filled triangles.

2.4.1 Distribution

During the Stone Age, harbour seals were distributed in
the southern Baltic, south of a line north of Gotland
(Sweden) to north of Saaremaa (Estonia). The present
distribution is more restricted as compared with both
archaeological data and hunting statistics. Harbour seals
have disappeared from the southern part of Gotland,
where reproducing animals were observed in the 1980s,
and also from the east coast of Oland and the northern

12

part of the Kalmarsund. The present distribution is
limited to three localities in the Kalmarsund region in
Sweden.

24.2 Historical and current population size

Model results show that the maximum abundance over
the past 8,000 years occurredjust prior to 1905, followed
by a decline up to 1960 (Figure 2.4.2.1). Harbour seal
numbers reached a minimum from 1960 to 1985, after
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Figure 2.4.2.1. Model of population trends of harbour seals in the Baltic from 8,000 years ago, when it was formed, and up to the
present. The maximum abundance is indicated to have occurred just prior to 1905, followed by a decline up to 1960. A severe
bottleneck occurred during the period 1960 to 1985, after which seal numbers increased. Although numbers of seals are indicated to
have been lower in earlier history compared with the latter half of the 19th century, an additional maximum abundance occurred
4,000 to 1,800 years ago (Héarkonen and Harding, 2003).
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Figure 2.4.2.2. Counts of harbour seals in the Kalmarsund stock. The mean annual rate of increase was 9% in the period 1977-2002
(Hérkonen and Harding, 2003).
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Figure 2.4.3.1. Proportion of pups in the harbour seal population in Kalmarsund. Pups were counted in June, while total population

sizes were counted during the moult in August (Harkénen and Harding, 2003).

which seal numbers increased. Although numbers of
seals are indicated to have been lower in earlier history
compared with the latter half ofthe 19th century, another
peak in abundance occurred 4,000 to 1,800 years ago
(Hérkonen and Harding, 2003).

The results of surveys along the Swedish coast in the
mid-1970s showed 50 seals (Figure 2.4.2.2). An increase
to 377 harbour seals had occurred by 2002, which
corresponds to an annual rate of increase of 9%. There is
a suggestion that the rate of increase may have slowed
during the 1990s. This population was not affected by
the PDV epizootics in 1988 or 2002 (T. Hérkonen, pers.
comm.).

243 Reproductive capacity

For the period 1990 to 2002, the number of pups as a
percentage of the total counted population size showed a
decreasing trend (P0.003) (Figure 2.4.3.1).

244 Effect of contaminants and health status,
and interactions with commercial
fisheries and intentional killing

Organochlorines had negative effects on the reproductive
capacity of both ringed seals and grey seals from the
1960s to the 1980s (Helle, 1986; Bergman and Olsson,
1986; Bergman, 1999). Such effects are also suggested
for harbour seals in the period 1977-1989 (Héarkonen et
al., 2002). There is no current information on health
status or contaminants in this population.

14

Eel pound nets close to the major haul-out site caused
high by-catches in the past, but they are now closed
down. This has reduced the fishery mortality. Two
individuals are known to have drowned in eel tyke nets
in 2001, but there is no recent estimate of total by-catch.
There is no intentional killing of'these seals.

2.5 Harbour seal (Phoca vitulina) (southwest
Baltic and Kattegat stock)

2.5.1 Distribution and historical and current
population size

The species is distributed on all suitable sandbanks and
islands of the southwestern Baltic and Kattegat. There
are no seasonal changes in distribution.

Population dynamics prior to the 1988 seal epizootic are
described in Heide-Jorgensen and Hérkonen (1988).
About 56% of harbour seals in the area died in the 1988
seal epizootic. After the 1988 epizootic, the population
grew from approximately 5,000 to more than 10,000
seals just prior to the 2002 epizootic, when again more
than half of the population died.

In the southwestern Baltic itself, the first surveys started
in 1990, when 224 seals were counted. In 1998, numbers
had increased to 315, which corresponds to a 4.8%
annual rate of increase. In 2002 this population was hit
by the PDV epizootic and reduced by 50%.

Current population estimates and trends cannot be
detennined before additional censuses that are scheduled
for August 2003.
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2.5.2 Reproductive capacity, effect of
contaminants and health status, and
interactions with commercial fisheries
and intentional killing

The low rate of population increase in the area,
compared to the Skagerrak, prior to the last epizootic is
an indication of reduced reproductive capacity
(Harkonen et al., 2002).

During the seal epizootic in 1988 more than 1,000 lower
jaws were collected in the Kattegat, Skagerrak, and the
Baltic. Subsequent analyses revealed a high prevalence
of alveolar exostosis, not found at all in reference
material collected from 1850-1930. Similar changes in
Baltic grey seals were thought to be indicative of
organochlorine pollution (Mortensen ef al., 1992,
Hérkonen er al., 2002).

By-catches of harbour seals amounted to about 300
individuals in the Swedish fishery on the west coast in
2001 (Lunneryd et al., 2003). A high proportion of the
by-catch is in lumpsucker and flatfish bottom-set
gillnets. No information on by-catch is available from
Denmark. In 2002, licences for a total of six animals
were issued in Sweden to kill harbour seals, three were
shot, and three licences were issued for fourteen animals
(but only five were shot) in Denmark in the same period.

2.6 Grey seal (Halichoerus grypus)

2.6.1 Distribution and historical and current
population size

In the Baltic, the grey seal is migratory and distribution
varies between seasons. During the breeding season, the
distribution of the species is dependent on ice conditions
in the central Baltic and the main breeding areas can be
found from 57°N up to the ice edge. The largest
concentrations of grey seals outside the breeding season
are found in the northern Baltic. Studies of long-distance
movements show that some individuals move throughout
the Baltic during the ice-free period. Grey seals do not
breed at present on the southern coast of the Baltic.

At the beginning of the 20th century, the minimum
population size was about 100,000 individuals (Harding
and Harkénen, 1999). Total population size estimated
using a capture-recapture method based on photo-ID
(Hiby et al., 2001, 2003) for the year 2000 was 12,053
(95% CI 8,073-14,051). Counts on the Swedish coast
provide a sufficiently long time series for trend analysis.
Here, the mean annual population increase was 7.8% for
the period 1990 to 2002. The intrinsic rate of increase for
cast Atlantic grey seals was found to be about 10%
(Harding et al., 2003).
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2.6.2 Reproductive capacity and effect of
contaminants and health status

Pathological studies (Bergman, 1999) and population
trends suggest that the reproductive capacity of the
species has improved since the 1970s. Pregnancy rates in
the material collected over the period 1985-1996 were
60% (Bergman, 1999).

The general health status of grey seals in the Baltic has
improved, but colonic ulcers caused by hookworms have
increased in frequency and renal lesions persist. Colonic
ulcers are the second most important cause of death after
incidental catching and hunting (Bergman, 1999).

2.6.3 Interactions with commercial fisheries
and intentional killing

In Estonia, 150 seals were estimated to have been by-
caught in commercial fisheries in 2001, based on
interviews with fishermen (I. Jussi, pers. comm.). In
Poland, seven seal corpses were delivered to the Hel
marine station in 2001 (K. Skéra and I. Kuklik, pers.
comm.). An interview survey of the Swedish fishery
gave an estimated total by-catch of 430 grey seals in
2001 (Lunneryd et al., 2003). Approximately 2/3 of this
was in the Baltic Proper, where most of the fishing
activity is located. About half of the by-catches occur in
bottom-set gillnets for turbot and cod. In the Gulf of
Bothnia, the majority of incidental catches are in salmon
traps. A similar estimate of grey seal by-catches was
made in 1996 (Lunneryd and Westerberg, 1997). The
number of by-catches has increased slightly, but the
relative proportion of by-caught animals has decreased
from approximately 14% of the counted population in
Swedish waters to less than 10%. The reason for this is
probably a change in fishing practice as an adaptation to
increasing seal interaction. There are no recent data on
by-caught grey seals from other Baltic countries.

The yearly hunting quota in 2002-2003 totals 430 grey
seals for the Baltic Sea area (Sweden 200, Finland 230).
In addition, permits to hunt grey seals are issued in
Aland as mitigation to the seal-fisheries conflicts. No
upper limit is set for those permits and 156 permits were
granted in 2002-2003. Thus, the total allowable take by
legal hunting adds up to 586 grey seals. The actual
number of seals that were reported killed has been much
less than half of the allowable catch, but hunting losses
are unknown.

To decrease fishery interactions, Finland has established
seven nature reserves, mainly for grey seals, but some for
ringed seals also, in the Baltic Sea where fishing is
banned (Sipild, 2003b).

At least 35 grey seal pups were killed illegally in one
grey seal breeding colony at the Estonian coast in the
spring of 2002.
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Figure 2.6.4.1. Modelled population growth of grey seals under the scenario where the initial population size is 10,000, the
maximum rate of increase is 1.10, and the annual by-catch is 800 individuals where pups of the year comprise 2/3 or more of the by-

catch.
2.6.4 Conclusions

A simple model was constructed to study whether
combinations of observed data on population size, rate of
increase, and size of by-catches are realistic for the Baltic
grey seal population. Assuming a theoretical size of the
initial population at 10,000 and an annual rate of 800 by-
caught individuals, rates of population increase were
modelled under conditions where the catch was
according to the stable age distribution, where 33% were
pups, and finally where 66% were pups. It was found
that the data are realistic if 66% or more of the by-catch
is of pups of'the year (Figure 2.6.4.1).

2.7 Harbour porpoise (Phocoenaphocoena)
2.71 Distribution, migration, and stock identity

The relative abundance of harbour porpoises in the Baltic
decreases from west to east from the Belt Seas towards
the Baltic Proper (Hammond et al.. 2002; Berggren et
al.. 2002; Gillespie et al. 2003). Occurrence in the
eastern Baltic is occasionally reported (Karalius, pers.
comm.; ASCOBANS, 2000).’

Several studies of morphology, genetics, and
contaminant loads indicate that harbour porpoises in the
Baltic Sea are distinct from animals in the
Skagerrak/Kattegat areas (Boijesson and Berggren,
1997; Wang and Berggren, 1997; Berggren et al.. 1999).
Population-level differences have been found between
porpoises from the Belt Seas and the North Sea (Kinze,
1985; Andersen, 1993), between the Kiel/Mecklenburg
Bights and the North Sea (Tiedeman et al. 1996;
Huggenberger, 1997), and between the Skagerrak/
Kattegat areas and the west coast of Norway (Wang and
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Berggren, 1997). Further, porpoises in the Kiel/
Mecklenburg Bights and the Baltic Sea are distinct on
genetic and morphological grounds (Tiedeman et al.,
1996; Huggenberger, 1997; Huggenberger et al.. 2002).
There are indications of seasonal migrations of porpoises
between Danish inner waters and the North Sea
(Tcilmann e/ al.. 2003).

In summary, two populations of harbour porpoise are
considered to live in the area: one in the Baltic Proper
and one in the eastern part of the Skagerrak, Kattegat,
Belt Sea, Kiel Bight and Mecklenburg Bight to the Darss
sill in the east.

2.7.2 Historical and current population size

Available information indicates declining abundances,
but fonner population levels are not known.

The abundance of harbour porpoises in the Baltic Sea
was estimated during a line-transect aerial survey in July
1995 (Hiby and Lovell, 1996). The survey covered a
43,000 km?2 area (corresponding to ICES Sub-divisions
24 and 25, but excluding a 22 km wide corridor along the
Polish coast) and yielded an estimate of 599 animals
(Table 2.7.2.1). The abundance estimate for the Baltic
Sea was based on sightings of only three groups, each
containing a single animal. The abundance estimate was
inevitably accompanied by a large confidence interval.
The same crew also covered the Kiel and Mecklenburg
Bight area in July 1995 and the resultant estimate was
817 animals (Hiby and Lovell, 1996). A ship-based line-
transect survey of Polish coastal waters in 2001 saw only
one harbour porpoise, thus rejecting the idea that these
waters hold a large population of harbour porpoises
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(Berggren et al., 2002.). Abundance estimates for other
species are not available for this region.

An aerial survey of Gennan and some southern Danish
waters was undertaken from May to August 2002 (Figure
2.7.2.1). This survey found the highest relative
abundance of porpoises in the Pomeranian Bight between
the island of Riigen and the Polish border (Scheidat et
al., 2003). The maximum group sizes in this area were
ten animals. Repeated flights in August, September,
December, February, and March in the same area did not
find a single porpoise (M. Scheidat, pers. comm.). This
demonstrated that the overall density of porpoises was
lower between the island of Riigen and the Polish border
than indicated through the surveys in May and July.

No infonnation is available for assessing any trend in
abundance. Two aerial surveys were conducted in the
Baltic Sea in 2002 by Gennany and Sweden, but

the data have not yet been published. Another large-scale
abundance survey is planned for 2005.

2.7.3 Reproductive capacity, and effect of

contaminants and health status

There is no new infonnation available on reproductive
capacity.

A large number of different lesions and pathological
changes are reported from the Baltic Sea. Typical
autopsy findings include heavy attack from parasites in
the lung, liver, stomach, intestines and middle ear
cavities, skin lesions, and pneumonia. Other findings are
liver fibrosis, arthrosis, and abscesses in muscles, lungs,
and other organs (Siebert et al, 1999; Clausen and
Andersen, 1988). Animals from the Baltic also had 41%
to 254% higher mean levels of PCDD/Fs and PCBs than
corresponding samples from the Kattegat and Skagerrak
(Berggren et ai. 1999; Bruhn, et al.. 1999).

Table 2.7.2.1. Abundance estimates for harbour porpoises in tile Baltic Sea, Belt Seas, Kiel and Mecklenburg Bights, Kattegat, and

Skagerrak.
Year of ICES Area Abundance 95%
estimate estimate Confidence
limits

1994 Illa +b 36,046 20,276-64,083
lile 588 (CV 0.48)

1995 24+25 599 200-3,300
K&M Bights 817 300-2,400

55°30"

55°00"

54°30"

54°00"

Number of Porpoises

53°30"
on effort tracks

10°00' 10°30 11°00" 11°30 m

Ship-based

Aerial survey, line transect

Method Reference

Hammond et al., 2002

Hiby and Lovell, 1996

12°30' Bﬂ) 13°30" 14°00' 14°30"

Figure 2.7.2.1. German aerial surveys in the Baltic (May to August 2002) (Scheidat et al., 2003).
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2.7.4 Interaction with commercial fisheries

Incidental mortality in fishing gear represents the most
significant threat to porpoise populations (Teilmann and
Lowry, 1996; ASCOBANS, 2002). By-catch is known to
occur in different types of fisheries, but no reliable
estimates are available for any large part of the Baltic,
including the Kattegat (Koschinski, 2002).

As in other areas, harbour porpoises are believed to be
subject to incidental takes in gillnet fisheries. Atlantic
salmon driftnet fisheries were suggested to have taken
substantial numbers of harbour porpoises in the past
(Ropelewski, 1957; Lindroth, 1962). There have been
very few studies in the Baltic to the east of the island of
Riigen. No by-catches were reported by a Danish
observer programme (350 km.days of net observed (less
than 0.5% of total net days in this fishery)) between 1992
and 1998 (Vinther, 1999) or in more recent years (F.
Larsen, pers. comm.). Berggren (1994) used reports from
Swedish fishermen to estimate a minimum catch of about
five harbour porpoises per year in the early 1990s. Most
of these were taken in salmonid driftnets or cod gillnets.
The scale of the fishery has declined over the past twenty
years, so it is likely that the harbour porpoise by-catch
has also declined. The Swedish turbot fishery has not
reported a substantial by-catch (Berggren, 1994). A total
of six nights were spent at sea by an observer on salmon
driftnet vessels; no by-catch was recorded by this
observer, but one was reported from a non-observed
vessel (Harwood et al., 1999).

In a study of the distribution of by-catch in Polish waters,
Kuklik and Skéra (2003) reported that 45 dead harbour
porpoises from by-catch were notified to Hel Marine
Station over ten years, with nearly half of these from
Puck Bay (Figure 2.7.4.1) and 40% in semi-driftnet
fisheries for salmonids. A further third of the by-catch

was in set-nets for cod (Table 2.7.4.1). Two by-catches
were reported from Finland between 1986 and 1999
(ASCOBANS, 2000). In other countries’ fisheries in the
Baltic Proper, there is either no information (Lithuania)
or no by-catch reported or believed to occur (Germany,
Russia, Latvia, Estonia).

No by-catch was reported by the Danish fishery observer
programme (193 km.days observed (less than 0.5% of
total net days in this fishery)) in the Belt Seas between
1992 and 1998 (Vinther, 1999). Based on interviews
with fishermen, K.-H. Kock (pers. comm.) estimated a
catch of about 3-5 harbour porpoises per year in German
fisheries in this area.

Studies on by-catches of harbour porpoises in set-net
fisheries were conducted on the Swedish cod and pollack
fisheries in the Kattegat in 1996-1997 (Harwood ef al.,
1999). A total of 7,441 net km.hrs was observed over
three seasons of the year in two ICES rectangles on the
Skagerrak/Kattegat boundary. A total of twelve
porpoises were seen as by-catch, while a further thirteen
animals were reported as by-catch on unobserved vessels
fishing in the same rectangles. Based on these figures,
these authors extrapolated a catch of 105 animals per
10,000 net km.hrs in the Skagerrak/Kattegat combined.
The Swedish fisheries targeting cod and pollack
decreased by 59% between 1997 and 2000 due to the
reduction in the stock size of cod. The overall effort in
Swedish set-net fisheries decreased by 45% during this
period (data from the Swedish National Board of
Fisheries). Vinther (1999) reported observations of 329
net km.days between 1995 and 1998 on Danish set-net
fisheries in the Kattegat and Skagerrak. A total of five
porpoises were observed as by-catch in one ICES
rectangle; four of these were caught in the lumpfish
fishery. This equates to fifteen animals by-caught per
1,000 net km.days.

Table 2.7.4.1. By-catch of harbour porpoises in different types of fishing nets in 1990-1999 in Poland (Kuklik and Skoéra, 2003).

Type of nets
(salmon) gillnets nets set nets
1990 1 1
1991 7 3 1 2 1
1992 5 1 2 2
1993 7 4 1 2
1994 3 1 1 1
1995 5 4 1
1996 10 4 5 1
1997 2 1 1
1998 3 3
1999 2 2
Total 45 18 15 7 1 1 3
% 100 40.0 333 15.5 2.2 22 6.8
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Figure 2.7.4.1. Places where harbour porpoises were sighted, by-caught, or washed ashore on the Polish coast between 1990 and

1999 (Kuklik and Skoéra, 2003 ).
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3 MONITORING PROGRAMME FOR ESTIMATING THE ABUNDANCE OF SEALS AND
OTHER MARINE MAMMAL POPULATIONS IN THE BALTIC SEA

Request

Item 6 of the 2003 requests from the Helsinki
Commission, which states as follows:

In connection with the standing request, HELCOM
HABITAT additionally requests a monitoring programme
for estimation of the abundance of seal and other
mammal populations.

There is a need to develop a monitoring programme for
improved estimation of marine mammal species
abundance. Countries use different methods for
estimation of the number of individual mammals.
Therefore surveys of different species should be
standardized and synchronized in all commonly accepted
methods for monitoring of species abundance.

Source of information

The 2003 Report of the Working Group on Marine
Mammal Ecology (ICES CM 2003/ACE:03).

Summary

Risk analysis for grey seals and power analysis for
harbour seals have proved to be powerful tools to clarify
the power of monitoring programmes to detect changes.
With the current survey methodology for grey seals, it
would take more than nine years to detect a 5% change
in annual rate of increase. The standard aerial survey
methodology used for grey seal surveys during the
pupping scason is less suitable in the Baltic since
pupping occurs on both land and ice. Three methods are
proposed for monitoring grey seals in the Baltic: 1)
photo-identification to derive population estimates; 2)
counts during the peak moulting season to study
population trends; and 3) pup counts under conditions
when a majority of pups are born on land. To be useful,
it is important that the project is coordinated and
implemented on a permanent basis for the whole Baltic
region.

For harbour seals, power analysis has shown that it will
take seven years to detect a 5% change in annual rate of
increase, when using the current approach of three
replicate flights annually. Thus, annual replicate surveys
of seals in the entire area are more effective to detect
changes in trends within a reasonable time. Given a
choice between replicated flights at longer intervals and
single annual flights, ICES recommends the former.

For ringed seals, the strip survey technique used since
the mid-1990s is recommended for continuation, since
the results are less affected by subjective factors. The
method is also suitable for preparing detailed ringed seal
distribution maps. The continuation of lair counts is also
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recommended for Lake Saimaa. For Lake Lagoda, both
types of surveys should be implemented.

For harbour porpoise, the standard method for estimating
the abundance of cetaceans is the line-transect distance
sampling methodology. This is recommended for
continuation, supported by the development of new
methods of analysing line-transect data to estimate
population sizes. For the Baltic Proper, the very low
density of harbour porpoises makes it difficult for line-
transect methods to obtain a sufficient number of
sightings to obtain a reliable abundance estimate with an
acceptable confidence interval. The development of
additional methods for areas of low density is urgently
needed. One approach is to use acoustic methods to
detect porpoises. A scven-step procedure to move
forward in developing possible methods is proposed
here.

Recommendations and advice

For monitoring grey seals in the Baltic, ICES
recommends three methods: 1) photo-identification to
derive population estimates; 2) counts during the peak
moulting season to study population trends; and 3) pup
counts under conditions when a majority of pups are
born on land.

For harbour seals, ICES recommends annual replicate
surveys in the entire area as the most effective method to
detect changes in trends within a reasonable time. If
annual surveys are not possible, ICES recommends
replicate surveys at longer intervals rather than a single
annual survey.

For ringed seals, ICES recommends continuation of the
strip survey technique used since the mid-1990s. The
continuation of lair counts is also recommended for Lake
Saimaa. For Lake Lagoda, both types of surveys should
be implemented.

For harbour porpoises in the Skagerrak and Kattegat,
ICES recommends continuation of the standard line-
transect distance sampling methodology, with the
development of new methods of analysing line-transect
data to estimate population sizes. To obtain information
on the abundance of harbour porpoises in the Baltic
Proper, the following step-wise process is proposed.:

1) Review information on the historical and current
distribution of harbour porpoises in the Baltic
Proper, including strandings, by-catches, and
sightings.

2) Develop an automated harbour porpoise click
detector that can be deployed from various
platforms of opportunity.
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3) Find appropriate platforms of opportunity from
which the acoustic detectors will be deployed. This
could, for example, include ferries or research
vessels.

4) Use stationary click detectors (POD—porpoise
detectors) on sites chosen based on information
provided by step 1 in order to confirm the presence
or absence of porpoises in particular areas.

5) Deploy satellite tags on harbour porpoises of the
Baltic Proper to obtain information on the
movement of these animals in the Baltic Sea. A
suitable arca for this project could be the arca
around Hel, Poland, where it is possible to deploy
pound nets to catch animals.

6) Analyse the data collected from step 1 to step 5 in
terms of occurrence and distribution of harbour
porpoises, including seasonal changes.

7) Use the available data to determine the best
temporal and spatial scale for conducting a
dedicated line-transect survey to determine
abundance in a substratum of the Baltic Proper,
using combined visual and acoustic ship-board
methodology.

Scientific background
3.1 Introduction

The growing population of grey seals has led to
increased fishery interactions and subsequent demands
for the re-introduction of hunting. Although hunting
increases the risk of quasi-extinction, the risk can be
significantly reduced by the choice of a cautious hunting
regime. A demographic analysis and a risk assessment of
the population have shown how the risk of quasi-
extinction by over-exploitation can be reduced. The best
hunting regimes allow no hunting below a “security
level” in population size. Obviously, to implement such a
hunting regime, knowledge of the population size and
growth rate is required. Risk analysis for grey seals and
power analysis for harbour seals have proved to be
powerful tools to clarify the power of monitoring
programmes to detect changes. Risk analysis has been
conducted for grey secals. With the current survey
methodology, it would take more than nine years to
detect a 5% change in the annual rate of increase. A hunt
exceeding 300 females increases the risk for quasi-
extinction substantially, but also the age and sex
composition of the animals killed influences the “cost of
the hunt”, and thereby the risk for quasi-extinction
(Harding et al., 2003).

3.2 Grey seals
3.2.1 Currently used methodology

Grey seal abundance has been estimated in the Baltic Sea
using photo-identification mark-recapture methodology
(Hiby et al., 2001, 2003). Trends in relative abundance
have been monitored using direct counts of moulting
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animals (Jiissi and Jiissi, 2001; Helander and Karlsson,
2002).

3.2.2 Proposed monitoring programme

The standard aerial survey methodology used for grey
seal surveys during the pupping season (Duck, 2002) is
less suitable in the Baltic since pupping occurs on both
land and ice. The proportion of seals pupping on land
and on ice varies depending on ice conditions. Ice
breeders are distributed over vast unstable areas which
are difficult to survey. However, the standard method of
monitoring numbers of pups born would be feasible in
years when the ice coverage is limited and a majority of
pups are born on land. In contrast to Atlantic
populations, Baltic grey seals change land-breeding sites
frequently. For estimates of pup production and mortality
rates, ground counts involving assessment of moulting
stages arc necessary. Therefore, three methods are
proposed for monitoring grey seals in the Baltic: 1)
photo-identification to derive population estimates; 2)
counts during the peak moulting scason to study
population trends; and 3) pup counts under conditions
when a majority of pups are born on land.

Photo-identification should be carried out at least once
every second year. To be useful, it is important that the
project is coordinated and implemented on a permanent
basis for the whole Baltic region. The ideal situation is
that the work is performed by a small number of teams to
ensure consistency in data collection. However, photo-
identification is less suitable to detect changes in
abundance quickly, since the process to derive the
estimates is slow. Therefore, internationally coordinated
counts during the peak moulting season are proposed to
derive trends in abundance and to be able to detect
changes in trends. It is also important that the survey
design is coordinated internationally to ensure
consistency in data collection, including environmental
covariates that may affect the number of seals hauled
out. A periodic international workshop is needed to
ensure that the photo-identification methodology will be
standardized and subsequently deployed in all countries
involved.

3.3 Harbour seals
3.3.1 Currently used methodology

A minimum of three aerial surveys during the peak
moulting season in the end of August are used for
estimates of trends in harbour seals in the entire area of
distribution (Héirkénen er al., 2002). At specific
monitoring sites, ground counts of pups are conducted

for estimating changes in reproductive capacity
(Harkonen et al., 2002).
3.3.2 Proposed monitoring programme

Power analysis has shown that it will take seven years to
detect a 5% change in the annual rate of increase, when
using three replicate flights. Thus, annual replicate
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surveys of seals in the entire area are more effective to
detect changes in trends within a reasonable time.
Monitoring carried out at long time intervals reduces the
possibilities to evaluate the effects of catastrophic events.
Furthermore, more frequent surveys increase the
likelihood to detect annual variations in rates of increase.
However, given a choice between replicated flights at
longer intervals and single annual flights, ACE
recommends the former.

3.4 Ringed seals
3.4.1 Currently used methodology

For estimates of the distribution and abundance of ringed
seals on ice, a strip survey technique has been used as
described by Harkonen and Heide-Jorgensen (1990) and
Hiarkoénen and Lunneryd (1992). In this method, strips
are placed in a systematic manner to evenly cover the
study arca. The surveyed strips extended to 400 m to
either side of the aircraft, flying at an altitude of 90 m.
Observations of seals were noted at two-minute intervals,
which permits the positioning of observations within
segments (Harkonen and Lunneryd, 1992). When scal
density is calculated for each segment, detailed mapping
of ringed seal distribution is possible. The method has
been implemented in all surveys in the Bothnian Bay
from 1988-2002, and in 1996 also in surveys in the Gulf
of Riga and the Gulf of Finland. In surveys before 1996,
different or modified methods were used in the latter two
arcas duc to logistic problems and changing ice
conditions.

In carlier surveys, a low-winged single-engine aircraft
was flown at an altitude of about 30 m over the ice where
conditions were judged to be most suitable for seals. The
distance and angle to cach sighted seal were measured
and recorded, and the strip width was calculated
retrospectively based on these measurements (Helle,
1980). The length of the strip was calculated from the air
speed of the aircraft.

Lair counts and monitoring of mortality are used to
assess population size in Lake Saimaa. In Lake Ladoga
there is no regular monitoring, but considering the
biology of the species, both lair counts and acrial surveys
have been developed for the region.

3.4.2 Proposed monitoring programme

It is proposed to use the strip survey technique according
to Harkénen and Heide-Jorgensen (1990) and Harkonen
and Lunneryd (1992) described above, since the results
are less affected by subjective factors. The method is
also suitable for preparing detailed ringed seal
distribution maps.

For Lake Saimaa, continuation of annual lair counts and
mortality monitoring is recommended, while in Lake
Ladoga both ringed seal survey methods should be
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employed according to the alternative breeding
behaviour of the seals.

3.5 Harbour porpoises

3.5.1 Currently used methodology

The standard method for estimating the abundance of
cetaceans is the line-transect distance sampling
methodology described in detail in Buckland er al.
(1993). These surveys can be conducted using either
aircraft or ships and need to include some calculation of
correction factors (g(0)). A minimum number of
sightings is needed to estimate the effective strip width.
Therefore, a problem in using line-transect methodology
in areas of very low density such as the Baltic Proper is
the difficulty of having a sufficient number of sightings
to obtain a reliable abundance estimate with an
acceptable confidence interval.

3.5.2 New methodology

The development of new methods of analysing line-
transect data, such as modelling used by Hedley et al.
(1999), can be used to estimate population sizes. This
can also be applied to old data which could be re-
analysed.

Also, the development of additional methods for areas of
low density is urgently needed. One approach is to use
acoustic methods to detect porpoises. Towed hydrophone
click detectors have been used in surveys in the Baltic
Sea (Gillespie et al., 2002), but no abundance estimates
have been derived from these methods. Acoustics have
been used together with visual surveys for sperm whales
to estimate abundance (Barlow, 1999). The planned
SCANS II survey for 2005 should incorporate the
development and use of click detectors and provide data
to calibrate this methodology with the line-transect
distance sampling results.

The use of stationary hydrophones such as PODs
(porpoise detectors) can be employed to monitor small
arcas. They are especially useful in areas with a low
density of porpoises.

3.5.3 Proposed monitoring programme

Because of the different populations and their very
different status within the larger Baltic Sea area, the two
harbour porpoise populations are treated separately.

3.5.3.1 Harbour porpoises in the

Kattegat/Skagerrak/Belt Sea area

To estimate the abundance of harbour porpoises in the
Kattegat/Skagerrak/Belt Sea area, standard line-transect
distance sampling, cither by plane or by boat, should be
used. A large-scale aerial and/or ship-based line-transect
distance sampling survey should be conducted annually
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(ideally), or at least every three years. Detailed surveys
will probably provide smaller confidence intervals for
the population sizes. The more frequently a survey is
conducted, the higher the probability of detecting
changes in trends in population size.

3.5.3.2 Harbour porpoises in the Baltic Proper

Due to the low density of porpoises in the Baltic Proper,
standard line-transect methodology is not applicable.
Furthermore, very little information on the current
distribution of porpoises in the Baltic Proper is available.
Accordingly, ICES proposes that the step-wise process to
obtain information on the abundance of harbour
porpoises in the Baltic Proper, as described in
“Recommendations and advice”, above, be carried out.

3.6 Advice on harmonization and
synchronization of methods

3.6.1 Seals

Workshops should be held annually to ensure the
compatibility of methods and analyses of grey seal
abundance. Training of field personnel should include
evaluations of observer variability.

3.6.2 Harbour porpoises

Acrial and shipboard surveys using line-transect distance
sampling methodology should be standardized to ensure
comparable results.

To make the data collection and analyses from stationary
click detectors comparable between countries, an
international workshop should be conducted.
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4 SMALL CETACEAN BY-CATCH IN FISHERIES

Request

The request from the European Commission, Directorate
General for Fisheries, in February 2002 concerning by-
catch of cetaceans states:

Develop further the basis for advice to the Furopean
Commission on cetacean by-catch and mitigation
measures in EU Fisheries [EC DG FISH]

i) Update information on by-catches of cetaceans by
species, gear, and area.

i)  Update information on sizes and distribution of
cetacean populations against which by-catches can
be counted.

iii) Details of gears, areas, and times associated with
effective  closures. Potential advantages and
disadvantages of a generalized use of pingers in
fixed gear, technical specifications affecting the
effectiveness of pingers.

iv) Potential advantages and disadvantages of a
generalized use of pingers or other deterrents in
pelagic trawls; updated information and technical
specifications.

v) Technical details of any other possible mitigation
measure.

This request was previously considered by the 2002 ACE
meeting, which prepared an extensive response and
advice (ICES, 2002). Subsequently, information on
cetacean by-catches in European waters was reviewed in
2003 by the Working Group on Marine Mammal
Ecology (WGMME) and also by two earlier meetings of
the Subgroup on Fisheries and Environment (SGFEN) of
the Scientific, Technical and Economic Committee for
Fisheries (STECF) (CEC, 2002a, 2002b). There has been
rather limited new information available since the 2002
ACE meeting.

Source of information

The 2003 Report of the Working Group on Marine
Mammal Ecology (WGMME) (ICES CM 2003/
ACE:03).

Summary

New information on small cetacean by-catches includes
figures on: the by-catch of common dolphins in UK
pelagic trawls for sea bass in the English Channel in
2002; harbour porpoises from by-catch in Polish waters
reported over ten years; by-catch of dolphins in Spanish
trawl fisheries in the Bay of Biscay in 1996-2001; by-
catch of minke whales in trap lines in lobster/crab
fisheries including three records in 2000 and one in 2001
for the UK and one for Spain in 2000. No by-catch was
reported in 45 days of longline fishing in Sub-area VIII
during 1998-2001; in a limited observation scheme for
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the Spanish Basque Country shelf set-net fisheries for
1998-2001; nor in an observer scheme for the Spanish
tuna purse seine fisheries in the Central-Eastern Atlantic
covering 3,113 days at sea.

Acrial surveys in May to August 2002 gave new
information on the distribution of harbour porpoises in
German North Sea and Baltic waters. In the North Sea,
densities were highest in the northeastern part of the
survey area, closest to the Danish border. In the Baltic
Sea, the highest relative abundance of porpoises was
found in the Pomeranian Bight between the island of
Riigen and the Polish border.

The UK has recently launched a consultation document
with a proposed national by-catch reduction strategy that
will entail using pingers. In Sweden, pingers have been
deployed in the salmon driftnet fishery in a feasibility
study to examine their handling characteristics and any
potential disruption of fishing activity.

Trials were conducted during the summer of 2002 in the
Irish pelagic pair trawl fishery for albacore using
acoustic deterrent devices. A paired trial using standard
pingers in one net and a control net without pingers was
inconclusive. A paired trial using a remotely triggered
louder acoustic deterrent seemed promising, but further
work is needed. Work on the development of a dolphin
exclusion grid for use in the bass pelagic pair trawl
fishery continues in the UK. Two trials have been
conducted, in 2002 and 2003, largely aimed at
addressing fish loss.

Recommendations and advice

Due to the limited amount of new information at this
ACE meeting, there is no new advice given this year;
however, ICES reiterates its 2002 recommendations
(ICES, 2002) concerning cetacean by-catch.

In the 2002 ACE report, ACE referred to
recommendations from the draft ASCOBANS recovery
plan for harbour porpoise in the Baltic. No specific
recommendation concerning the Baltic was, however,
given by ACE. For clarification, ICES endorses the (now
completed) ASCOBANS “Jastarnia Plan” for recovery of
the harbour porpoise in the Baltic Sea.

Scientific background
4.1 Information on by-catch of cetaceans
4.1.1 Gillnets

Estimates for the by-catch of harbour porpoises
(Phocoena phocoena) in Danish and UK North Sea
gillnet fisheries are summarized in the 2002 ACE report
(ICES, 2002). There are still no estimates of by-catch for
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any existing Norwegian gillnet fisheries, though there is
now a limited marine mammal by-catch observer scheme
onvessels larger than 2 1 m working north of 62 °N.

A one-year prograimne is under way in Gennany to
estimate by-catch in gillnet fisheries in the North Sea.
Three vessels are currently taking part in this fishery.
Only one vessel fished with gillnets during winter-early
spring 2002-2003, primarily in the southern North Sea
off the Dutch coast. No by-catch was observed. Since the
sole season started in April, all three vessels have been
engaged in sole fishing. Previous investigations in this

o O*,

BALTIC SEA

fishery in 1996 have shown that no by-catch occurs in
this fishery, probably due to the low net height.

In a study of'the distribution ofby-catch in Polish waters,
Kuklik and Skoéra (2003) reported that 45 dead harbour
porpoises from by-catch were notified to Hel Marine
Station over ten years, with nearly half of these from
Puck Bay (Figure 4.1.1.1) and 40% in semi-driftnet
fisheries for salmonids. A further third of the by-catch
was in set-nets for cod (Table 4.1.1.1).

GULF or «OAN&K

CENTRAL COAST

EASTERN COAST

POLAND

LECEHD
O BI-CATCH
4 SIGHTINGS

0 STRAhDINCS BOHUIHi OF SUiniGIONj

1ZE 8/\0 o'
S PUCK BAY

Gdynia |. ft

Figure 4.1.1.1. Places where harbour porpoises were sighted, by-caught, or washed ashore on the Polish coast between 1990 and

1999 (Kuklik and Skoéra, 2003 ).

Table 4.1.1.1. By-catch of harbour porpoises in different types of fishing nets in 1990-1999 in Poland (Kuklik and Skora, 2003).

Type of nets
Year Tozzlulgl::in:)nei:n(:lisby- drsiefggl:ts Bottom-set gillnets Herring Hg.:;,ivl;g Other
(salmon) Cod Others gillnets nets set nets
1990 1 1
1991 7 3 1 ) |
1992 5 1 2 5
1993 7 4 | 5
1994 3 | ! |
1995 5 4 |
1996 10 4 5 |
1997 1 1
1998 3 3
1999 2 )
Total 45 18 15 7 | ! 3
% 100 40.0 333 15.5 22 22 6.8
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Estimates of by-catch for Irish gillnet fisheries are
limited to those for the now-terminated albacore driftnet
fishery and those for the Irish hake gillnet fishery in the
Celtic Sea. Tregenza and Collet (1998) provided an
estimate of around 200 common dolphins (Delphinus
delphis) taken annually in the Celtic Sea hake gillnet
fishery (UK and Ireland). Current levels of this
interaction are unknown. There are as yet no estimates of
by-catch for UK and Irish gillnet and tangle net fisheries
in the Celtic Sea other than for the hake fishery.

Information on Dutch by-catches is limited to inferences
from strandings and was summarized by ACE in 2002.
Only very few by-catches, especially from recreational
beach set-net gillnet fisheries, are reported from Belgium
each year (national reports to ASCOBANS). There are
three Belgian gillnet vessels operating on a regular basis.

There are no estimates of total by-catch in gillnet
fisheries for France, Spain or Portugal, though some
observations have been made in all three countries. A
rather limited set-net effort has been observed with no or
very few by-caught cetaceans. Further observations have
been made by AZTI (Fisheries and Food Technological
Institute) in gillnet fisheries in the Spanish Basque
Country. Observers on board commercial fishing vessels
collected data in the period 1998-2001 in several
surveys. These included discard and other survey types,
during which marine mammal by-catch data were also
collected. So far, only the number of dolphins has been
recorded, and there has been no species identification.
Observations have been carried out on board the artisanal
gillnet Basque fleet (with tangle and trammel nets)
working on depths less than 150 m, in the Basque
Country shelf. Despite scattered sightings of dolphins
made during some of the trips, no cetacean by-catches
have been recorded in fourteen tangle net hauls between
1998 and 2001 and 34 trammel net hauls between 1999
and 2000.

4.1.2 Pelagic trawls

There are no reliable estimates of total by-catch for
pelagic trawl fisheries, though observations have been
made and by-catch rates have been established for
several fisheries.

Kuklik and Skéra (2003) refer to a single record of a
harbour porpoise by-caught in a herring trawl in Polish
Baltic waters in 1995. There have been some limited
discard observations in other pelagic trawl fisheries in
the Baltic, but no records of porpoise by-catch are
known.

Information on the by-catch of common dolphins, striped
dolphins (Stenella coeruleoalba), white-sided dolphins
(Lagenorhynchus acutus), and long-finned pilot whales
(Globicephala macrorhynchus) in the Irish pelagic trawl
fishery for albacore was summarized in the 2002 ACE
report. A summary of other reported cetacean by-catches
in pelagic trawls is given in the 2001 ACE report (ICES,
2001).
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There is an ongoing observer programme in the UK to
monitor cetacean by-catch rates in pelagic trawl fisheries.
In 2001, 53 common dolphins were recorded from
twelve of 116 observed tows in the pelagic pair trawl
fishery for bass in the English Channel, while in 2002
there were eight common dolphins recorded in two hauls
among 66 observed tows. There have been no observed
cetacean by-catches in other UK pelagic trawl fisheries.

Spanish trawl fisheries in the Bay of Biscay (Divisions
VllIa,b,c.d) have been monitored by observers in several
fishery-related surveys over the period 1997 to 2001.
Observations have mostly been made in just three
fisheries: the “Baka” bottom trawl, targeting mixed
species (in Divisions VIIab,d); the bottom pair trawl
working with VHVO (very high vertical opening) nets,
targeting hake in Divisions VIIIa,b,d; and the bottom
pair trawl working with VHVO nets, targeting mainly
blue whiting and other pelagic species in Division VIIIc
along the edge of the shelf of the Spanish Basque
Country. The number of hauls observed and numbers of
dolphins recorded are summarized in Table 4.1.2.1.

No species identifications are available, but this
information will be collected in future. The by-catches
observed in these trawl fisheries show considerable
variability between years and months. No clear patterns
of by-catch have been identified, and thus these data
have not been used to extrapolate to the total by-catch for
the whole fleet. The species composition is also
unknown, and as in many other places, there is a lack of
information on the population size of any of the
candidate species in the Bay of Biscay, making it
difficult to assess whether or not the observed levels of
by-catch are likely to represent a risk to any populations
there.

It is worth recalling here the fact that hundreds of dead
common and striped dolphins have been washed ashore
in the early part of every year in southern England and
the Biscay coast of France for more than fifteen years. In
January of 2003, a total of 116 dead cetaceans (58% of
them common dolphins) were recorded stranded in the
southwest of England (Cornwall, Devon, and Dorset)
(Ross, 2003). A further 36 cetaceans stranded in
December 2002. In the first four months of 2002, 195
stranded cetaceans were recorded for that area. In the
same period of 2001, 107 cetaceans were recorded (61%
common dolphins). More than 300 cetaceans stranded
along the Atlantic coast of France, south of Brittany, in a
period of ten days (from about 20-30 January). By far
the dominant species was common dolphin, with a few
striped dolphins and very few harbour porpoises (Ross,
2003). Many of the stranded animals showed clear
evidence of having died in fishing operations. Pelagic
trawl fisheries have been blamed for these deaths, but the
limited extent of observer coverage in the many fisheries
operating in this region makes it difficult to attribute

29



Table 4.1.2.1. Observations of marine mammals by-caught in different bottom trawl metiers in the Spanish Basque Country trawl

fleet in the period 1996-2001.

Year Fishing gear | ICES Division | Days fishing Olﬂ 2:‘172 d l]))y (ich;ltlgll
1996 |[VHVOBT* VIIIa,b,d 69 207 3
VHVO BT Ve 55 187 0
Baka VIIIa,b,d 8 48 0
1997 |[VHVO BT VIIIa,b,d 28 43 5
VHVO BT Ve 4 5 0
Baka VIIIa,b,d 7 29 0
1998 |[VHVO BT VIIIa,b,d 34 39 4
Baka VIIIa,b,d 106 488 0
VHVO BT Ve 17 52 0
1999 |[VHVO BT VIIIa,b,d 61 128 12
Baka VIIIa,b,d 110 282 0
VHVO BT Ve 2 7 0
2000 |[VHVOBT VIIIa,b,d 101 167 0
2001 |[VHVOBT VII** 38 76 0
* Very High Vertical Opening Bottom Trawl.
** This ICES Sub-area is out of the Bay of Biscay.
these mortalities to specific fisheries with any degree of 4.2 Information on sizes and distribution of

certainty. Clearly, if these mortalities are to be reduced,
independent observations will first need to be made
among all the fisheries operating in this area at this time
of year to identify the source of these by-catch
mortalities.

4.1.3 Other fisheries

AZTI has sampled longline and purse seine effort.
Longlining was widely used in the past, but its use is
now in decline in Spain. Observations were made in
Divisions VIIla,b,c.d on vessels targeting mainly hake
between 1998 and 2001. A total of 45 days and 45 hauls
were observed with no marine mammal by-catch
recorded.

Spanish purse seine vessels targeting tuna in the Indian
and Central-Eastern Atlantic Oceans have also been
observed. In a programme funded by the ship owners, 63
observers were placed on board 63 purse seiners, 23 in
the Central-Eastern Atlantic and 40 in the Indian Ocean
in 1998 and 1999. There were 2,459 days at sea observed
in the Indian Ocean and 3,113 days at sea observed in the
Atlantic without any marine mammal by-catch.

There have been a few recorded incidents of minke
whales being drowned in trap lines in lobster/crab
fisheries. These were summarized by the IWC in 2001
(IWC, 2002) and include three records in 2000 and one
in 2001 for the UK, and one for Spain in 2000.
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cetacean populations

Small cetacean abundance estimates have been
summarized by ACE (ICES, 2002). Although abundance
estimates have been made for the North Sea and part of
the Baltic Sea and Celtic Sea, and for a few other small
areas, it is clear that for most other parts of the ICES
region and for most species, there are as yet no
satisfactory abundance estimates.

Clearly, it is not possible to assess the impact of any by-
catch without knowing anything about the abundance of
the animals concerned. A planning committee is
currently drawing up a proposal to repeat the SCANS
survey over a wider area.

4.2.1 Harbour porpoise in the North Sea

Scheidat et al. (2003) conducted aerial surveys in May to
August 2002 to examine the distribution of harbour
porpoises in the German part of the North Sea. The
highest densities were found in the northeastern part of
the survey area, closest to the Danish border.

4.2.2 Harbour porpoise in the Baltic Sea

A ship-based line-transect survey of Polish coastal
waters in 2001 saw only one harbour porpoise. An aerial
survey of German and some southern Danish waters was
undertaken from May to August 2002 (Figure 4.2.2.1).
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This survey found the highest relative abundance of
porpoises in the Pomeranian Bight between the island of
Riigen and the Polish border (Scheidat et ai. 2003). The
maximum group sizes in this area were ten animals.
Repeated flights in August, September, December,
February, and March in the same area did not find a
single porpoise (M. Scheidat, pers. comm.). This
demonstrated that the overall density of porpoises was
lower between the island of Riigen and the Polish border
than indicated through the surveys in May and July.

No information is available for assessing any trend in
abundance. Two aerial surveys have been conducted in
the Baltic Sea in 2002 from Germany and Sweden, but
the data have not yet been published. Another large-scale
abundance survey is planned for 2005.

4.3 Mitigation measures

4.3.1 Possible limitations on use of gear:

time/area closures

There has been no new work on time/area closures with
respect to limiting cetacean by-catch.

10°00" 10°30' 11°00" 11°30" 12°00"
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4.3.2 Use of pingers in gillnets

The use of pingers has been mandated by domestic
Danish regulations since 2001 in North Sea cod wreck
net fisheries between August and October. The UK has
recently launched a consultation document with a
proposed national by-catch reduction strategy that will
entail using pingers on all nets of more than 220 imn
(stretched mesh) in ICES Divisions IVb and IVc, as well
as on offshore cod wreck nets, and on all gillnets and
tangle nets fished outside of 6 mn in ICES Divisions
Vlle,f,g,h, andj (DEFRA, 2003).

In Sweden, pingers have been deployed in the salmon
driftnet fishery in a feasibility study to examine their
handling characteristics and any potential disruption of
fishing activity.

4.3.3 Acoustic deterrents in pelagic trawl

fisheries

BIM (2003) conducted trials during the summer of 2002
in the Irish pelagic pair trawl fishery for albacore using
acoustic deterrent devices. A paired trial using
“Aquamark 2000” pingers in one trawl and a control
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Figure 4.2.2.1. Gemian aerial surveys in tile Baltic (May to August 2002) (Scheidat etal., 2003).
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trawl without pingers was inconclusive. Another paired
trial using a remotely triggered louder acoustic deterrent
(prototype) seemed promising, but further work is
needed.

4.3.4 Exclusion devices

Work on the development of a dolphin exclusion grid for
use in the bass pelagic pair trawl fishery continues in the
UK. Two trials have been conducted, in 2002 and 2003,
largely aimed at addressing fish loss; the report of the
most recent trial has not yet been completed.
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5 DRAFT OSPAR LIST OF THREATENED AND DECLINING SPECIES AND HABITATS

Request

In November 2001, the OSPAR Biodiversity Committee
reviewed a draft list of threatened and declining species
and habitats and agreed that this list should be further
developed for approval by the Coimnittee at its meeting
in early 2003. This list must be supported by a
justification of how and why the species and habitats
were selected, and the Biodiversity Coimnittee noted that
Quality Assurance of the data used in identifying
threatened species or habitats is very important. Hence,
the OSPAR Coimnission requested ICES to contribute to
the peer-review process.

The OSPAR request, transmitted in January 2002, was
‘for the assessment by ICES by the early autumn 2002 of
the data on which thejustification ofthe OSPAR Priority
List of Threatened and Declining Species will be based.
The purpose of the assessment would be to ensure that
the data wused for producing the justification are

Figure 5.1. Map showing the OSPAR regions.

Region Lead country / countries Older participating countries

|- Arctic Waters Nonivay
Il - Greater North Sea Netherlands
Il - Celtic Seas Ireland and UK

IV - Bay ot Biscay and Iberian Coast France and Spain Portugal

V - Wider Atlantic Iceland and Portugal

sufficiently reliable and adequate to ser\>e as a basis for
conclusions that the species and habitats concerned can
be identified, consistently with the Texel-Faial criteria,
as requiring action in accordance with the OSPAR
Strategy on the Protection and Consenation of the
Ecosystems and Biological Diversity of the Maritime
Area."

ICES provided advice (ICES, 2002) on most of the
species and habitats on the draft list, but did not have
sufficient time to coimnent on fourteen species on the
draft list. This advice was reviewed by the OSPAR
Biodiversity Committee in January 2003 alongside a set
of papers providing considerable further evidence to
support the list. This further evidence was, in many
cases, based on the ICES advicee. The OSPAR
Biodiversity Coimnittee asked that ICES should advise
on the evidence concerning those species that had not
previously been reviewed. This section provides this
infonnation and also updates advice from 2002 in the
light of new evidence and to ensure consistency.

Denmark (including Faroe Islands) and Iceland

Belgium. Denmark. France. Germany. Norway. Sweden and UK

Belgium, Denmark. France,Germany. Ireland. Netherlands. Norway, Spain. Sweden and UK

The work ot the Regional Task learns was coordinated by the Assessment Coordination Group under tie Environmental Assessment and Monitoring Committee.
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Source of information

The 2002 Report of the Study Group on Elasmobranch
Fishes (SGEF) (ICES CM 2002/G:08).

The 2002 Report of the Benthos Ecology Working
Group (BEWG) (ICES CM 2002/E:07).

The 2001 Report of the Working Group on the Biology
and Assessment of Deep-Sea Fisheries Resources
(WGDEEP) (ICES CM 2001/ACFM:23).

The 2002 Report of the Working Group on Seabird
Ecology (WGSE) (ICES CM 2002/C:04).

The 2002 Report of the Working Group on Marine
Habitat Mapping (WGMHM) (ICES CM 2002/E:05).

The 2002 Report of the Working Group on Ecosystem
Effects of Fishing Activities (WGECO) (ICES CM
2002/ACE:03).

The 2003 Report of the Working Group on Fish Ecology
(WGFE) (ICES CM 2003/G:04).

Documents BDC 03/3/2a-h from the OSPAR
Biodiversity Committee meeting of January 2003, and
some of the references therein.

Summary

This section completes ICES advice on the evidence
used to support the draft OSPAR Priority List of
Threatened and Declining Species and Habitats. Partial
advice on this topic was provided in 2002. The 2003
advice is summarized in Table 5.1, which also includes
updated advice concerning the species and habitats
considered in 2002. Certain habitats that were included
in the 2002 advice had not been on the draft OSPAR list,
and advice relating to them has now been removed from
this table. Updates relate mostly to consistency of the
advice, but in some cases new information has become
available since 2002. Detailed information on the species
included for the first time in this ICES advice is available
at Annex 1.

Recommendations and advice

Table 5.1 summarizes the ICES advice as to the
adequacy of the evidence on the existence of actual
declines and threats to the species and habitats on the
OSPAR list. It also comments on the spatial extent of the
evidence. The scientific details of the evaluation in 2003
are contained in Annex 1. Details for species and habitats
assessed in 2002 are reported in Annex 1 of the 2002
report of the ICES Advisory Committee on Ecosystems
(ICES, 2002).
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Scientific background

OSPAR is in the process of preparing a list of threatened
and declining species and habitats, to contribute to the
requirements of Annex V (on the protection and
conservation of the ecosystems and biological diversity
of the maritime areca) of the OSPAR Convention. In
parallel with the process of preparing and refining a set
of robust selection criteria (the Texel-Faial criteria), the
Contracting Partics to OSPAR were asked to submit
proposals for species and habitats which they felt were
already under threat or in decline, and which therefore
needed immediate management action. The evaluation of
these submissions and the preparation of this list were
ultimately considered by a workshop in Leiden in
September 2001.

The draft OSPAR Priority List of Threatened and
Declining Species and Habitats currently contains 29
species and habitats identified as of concern across the
whole of the OSPAR maritime area, and ten identified as
of concern in one or more of the five OSPAR Regions.
These regions are as follows: Region I—Arctic Waters;
Region II—Greater North Sea; Region III—Celtic Seas;
Region IV—Bay of Biscay and Iberian Waters; and
Region V—Wider Atlantic (Figure 5.1).

In January 2002, OSPAR requested ICES to evaluate the
data that were used to justify the inclusion of each
species and habitat on the list. Due to the timing of the
request and the lack of working group meetings relevant
to several types of species, the evaluation of the
information on status and threat for several species was
not completed in 2002. In early 2003, ICES Working
Groups examined the data that were used to justify the
inclusion of the remaining fish, reptile, and marine
mammal species on the list. These assessments have
been reviewed and are included as Annex 1 to this report.

It must be emphasized that these Working Groups were
only asked to assess the data used to produce the list of
species and habitats submitted to OSPAR. ICES was not
asked to provide comment on the suitability, or
otherwise, of the criteria used to generate that list, nor of
the list of species that are under consideration. However,
ICES noted that the species-based listings adopted by
OSPAR were not consistent with the stock-based units
that ICES uses for i) the assessment of commercial fish
stocks, and ii) the implementation of fish stock recovery
plans when the abundance has declined below specified
reference points. ICES was also not asked to provide
comments or suggestions for mitigation measures which
may be necessary if these species and habitats are finally
selected for management action.

Wherever possible, the preparation of a list of species,
such as now under consideration, should be based on
extensive biogeographical information on the respective
species. Good knowledge of the geographical
distribution of the species, and of the arcas where it is
threatened or declining, and where it is not, is
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fundamental to sound decisions about the risk to various
species. Also needed is a good long-term documentation
of any decline; a conclusion on decline should not be
based on limited information regarding spatial and
temporal dynamics of the populations involved. Special
care is required when drawing conclusions regarding a
decline of a species in arcas at the border of its
geographical distribution range.

ICES notes that complete information may be lacking on
some species that are nonetheless potential candidates for
designation. This may be because they are rare and,
therefore, both potentially vulnerable to threats and
difficult to study. It may be appropriate to evaluate such
species for potential designation despite the imperfect
information base. However, in those cases it is even

more important to ensure that the best scientific advice
possible is used in the designation. All potential
information sources must be examined thoroughly and
objective standards of interpretation applied during the
designation. It is also important that the weaknesses in
the information used in coming to the decision regarding
risk are communicated clearly along with the final
designation.

Reference

ICES. 2002. Report of the ICES Advisory Committee on
Ecosystems, 2002. ICES Cooperative Research
Report, 254: 42-46, 89-126.

Table 5.1. Summary of the adequacy of the evidence for declines in the OSPAR area and threats to the species and habitats listed in
the draft OSPAR Priority List of Threatened and Declining Species and Habitats. Species shown in bold type concern wholly new
advice in 2003. Small changes to the 2002 ICES advice have been undertaken to take account of new information and to achieve
greater consistency. Some habitats that had been included in the 2002 ICES advice, but were not present on the draft OSPAR list,

have been removed.

Threatened and/or | Adequacy of evidence of [ Adequacy of evidence of | OSPAR regions | OSPAR regions where the
declining species and decline threat where the species species is under threat
habitats occurs and/or in decline
INVERTEBRATES
Ocean quahog Sound evidence of decline |Sound evidence for impact (I, IT, 11T, IV I
(Aretica islandica) in (southern) Region II.  |by trawling.
Barnacle Limited evidence of Limited evidence of v v
(Megabalanus decline. unregulated harvesting.
azoricus)
Dogwhelk (Nucella  |Sound evidence of decline [Sound evidence for TBT All LILILIV
lapillus) in several OSPAR leading to imposex.
regions, and limited
evidence of recent
recovery.
Flat oyster (Ostrea Sound evidence of Sound evidence for IL IIL IV IL 111, IV
edulis) widespread decline. overexploitation and also
for introduction of other
(warm-water) races and
other oyster species. Sound
evidence that disease and
severe winters caused at
least part of decline.
Limpet (Patella Sound evidence of Sound evidence of v v
ulyssiponensis decline, probably mostly |continuing threats.
aspera) due to overexploitation.
BIRDS
Lesser black-backed [Sound evidence of decline, |Limited evidence of I I
gull, fuscus for largely unknown continuing threats.
subspecies (Larus reasons.
\fuscus fuscus)
Steller’s eider No evidence of decline in |Oil pollution has killed 1
(Polystica stelleri) OSPAR area, but sound  |birds in recent past, but no
evidence outside OSPAR  |evidence of population-
area. level threat.
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Table 5.1. Continued.

Threatened and/or | Adequacy of evidence of | Adequacy of evidence of | OSPAR regions | OSPAR regions where the
declining species and decline threat where the species species is under threat
habitats occurs and/or in decline
BIRDS (continued)
Little shearwater Sound evidence of Sound evidence of v
(Puffinus assimilis probable decline in past in |continuing threats, mostly
baroli) OSPAR area, but from further introductions
presently stable. Declines |of mammals.
continue immediately
outside OSPAR area.
Roseate tern (Sterna  |Sound evidence of Sound evidence of ILIOLIV,V ILIOLIV,V
dougallii) decline. persistent threats, some
outside OSPAR area.
Guillemot, Iberian Iberian subspecies may  [Sound evidence that threats [V v
population (Uria aalge |not be a valid taxon, but  |(oil pollution, by-catch in
ibericus) the population on Iberia is |nets), that probably caused
either extinct or near decline, persist.
extinction.
FISH
Sturgeon (Acipenser |Sound evidence of decline [Sound evidence of LILIO IV LILIO IV
stirio) and local extirpation. persistent threats.
Only one remaining
spawning population
(Region IV).
Allis shad (4losa Sound evidence of Sound evidence of IL IIL IV IL 1L TV
alosa) decline. No remaining persistent threats.
self-sustaining
populations outside
OSPAR Regions II, 111,
and IV.
Basking shark Sound evidence suggests [Past declines caused by All All
(Cetorhinus maximus) |widespread declines in the |directed fishing. Limited
past. evidence for current threats,
but by-catch in fisheries is
documented. Vulnerability
is well documented.
Houting (Coregonus |Sound evidence of Sound evidence of I I
lavaretus decline. persistent threats from
oxyrhinchus) changes in river habitats.
Common skate Sound evidence of Sound evidence of All All
(Dipturus (Raja) batis)|widespread decline. continuing threats from
directed fisheries and by-
catches.
Spotted ray (Dipturus [Sound evidence of Sound evidence of threat  [I[, IIT, IV, V I
(Raja) montagui) declines in southern and  |from by-catch.
eastern North Sea, but
poor evidence of decline
in the western North Sea.
Cod (Gadus morhua) |Sound evidence of Management plans in place |All All
declines in all ICES areas. |or being developed for all
stocks, and recovery plans
in place or being developed
for stocks showing greatest
decline.
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Table 5.1. Continued.

collisions, and marine
debris.

Threatened and/or | Adequacy of evidence of [ Adequacy of evidence of | OSPAR regions OSPAR regions where the
declining species and decline threat where the species |species is under threat and/or
habitats occurs in decline
FISH (continued)
Couch’s goby No evidence for decline; [No evidence of significant |II, II[, IV
(Gobius couchi) species either little known |threats.
or naturally rare.
Short-snouted No evidence for decline, |Sound evidence of threat to (I, III, IV
seahorse though extent of seagrass |[seagrass habitats, otherwise
(Hippocampus habitat has decreased. no evidence of threats to
hippocampus) this species of seahorse.
Vulnerability is well-
documented for the genus.
Long-snouted No evidence for decline, |Sound evidence of threat to (I, III, IV
seahorse though extent of seagrass |[seagrass habitats, otherwise
(Hippocampus habitat has decreased. no evidence of threats to
guttulatus formerly this species of seahorse.
H. ramulosus) Vulnerability is well-
documented for the genus.
Orange roughy Sound evidence of severe [Sound evidence of Lv LV
(Hoplostethus decline in Region V, continuing threat from
atlanticus) limited evidence of fisheries.
decline elsewhere.
Sea lamprey Sound evidence of decline |Sound evidence of LILIO IV LILIIL IV
(Petromyzon in Regions II and III, continuing threat (from
marinus) limited in other parts of  [changes in river habitats and
range. water quality).
Salmon (Salmo salar) |Sound evidence of decline [Sound evidence of LILIO IV LILIIL IV
in all regions. Much more |continuing low survival in
serious declines in marine phase.
southern regions (France,
Ireland, UK) than in
northerly regions, where
recent trends are upward.
Bluefin tuna (Thunnus [CCAT should be used as the primary source of advice on the status and trends of bluefin tuna, and of threats.
thynnus) ICES could review ICCAT information and advise in the context of consistent application of the Texel-Faial
criteria.
REPTILES
Loggerhead turtle  |Sound evidence of large, |Sound evidence of v, v v, v
(Caretta caretta) widespread declines. continuing threats from by-
catches in fishing gear, ship
collisions, and marine
debris.
Leatherback turtle |Sound evidence of large, |Sound evidence of All All
(Dermochelys widespread declines. continuing threats from by-
coriacea) catches in fishing gear, ship
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Table 5.1. Continued.

Threatened and/or | Adequacy of evidence of| Adequacy of evidence of | OSPAR regions | OSPAR regions where the
declining species and decline threat where the species| species is under threat
habitats occurs and/or in decline
MAMMALS
Bowhead whale Sound evidence of large  [No evidence of current direct |I 1
(Balaena mysticetus)  |declines in past whaling  [threat, but indirect threats
era. Less than 100 such as pollutant effects may
individuals left in be present.
Spitzbergen stock.
Blue whale Sound evidence of large |Limited evidence of AlL but Region IT [All
(Balaenoptera declines in past whaling  |insignificant direct threat in  |peripheral to
nuisculus) era; thought now to be OSPAR area. natural range.
recovering in North
Atlantic, but remains
depleted.
Northern right whale |Sound evidence of near |Threats impossible to evaluate |All, but Region IT [All
(Eubalaena glacialis) |extinction following in OSPAR area, but in peripheral to
hunting in whaling era;  |western Atlantic ship strikes |natural range.
only 2-3 individuals and entanglement in fishing
sighted in OSPAR area in |gear continue to threaten
the past 20 years. possibly the same stock.
Harbour porpoise Sound evidence of Sound evidence that main Occurs in all 1L, 11T
(Phocoena phocoena) |declines in past in threat is by-catch, particularly |regions, but the
Channel/southern North  |in bottom-set gillnets. By- core of the range
Sea (and more recently in |catch likely to be unsustain-  |is Regions II and
Baltic). Trends in other  |able on Celtic shelf, (Baltic), |III. Population
areas unknown. and probably parts of the structure in
North Sea. OSPAR area is
complex.
HABITATS
Carbonate mounds No clear evidence of Sound evidence of threatto I, V LV
declines of the mounds  [mound biota from orange
themselves. roughy fishery; no clear
evidence of threats to the
mounds themselves.
Deep-sea sponge Sound evidence of decline |Limited evidence of continued|I, III, IV, V LILIV,V
aggregations in Region I, limited threat from towed bottom
evidence elsewhere. gears and other physical
disturbances to the sea floor.
Estuarine intertidal Sound evidence of Sound evidence of continuing |1, IT, IIT, IV LIL IO, IV
mudflats declines. threats, e.g., land claim and
coastal defenses.
Littoral chalk Sound evidence of Sound evidence of threats 1I 1I
communities declines. from, e.g., coastal defenses.
Lophelia pertusa reefs  [Sound evidence of Sound evidence of continuing |All All
declines. threats from towed bottom
gear.
Oceanic ridges with No evidence of decline.  |No evidence of current LV
hydrothermal effects threats.
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Table 5.1. Continued.

decline in Regions II and
1L

e.g., nutrient inputs and
turbidity in Regions II and I1I.

Threatened and/or Adequacy of evidence | Adequacy of evidence of | OSPAR regions | OSPAR regions where the
declining species and of decline threat where the species| species is under threat
habitats occurs and/or in decline
HABITATS (continued)
Ostrea edulis beds Sound evidence of Sound evidence of continuing |IL, ITI, IV IL IIL, IV
decline. threats from overexploitation,
introduction of other (warm-
water) races and other oyster
species.
Seamounts No evidence of declines |Likely threats exist from LIV,V
in habitat, but limited  [towed bottom fishing gear,
evidence of declines in  |but no evidence of actual
associated biota. impact on habitat features.
Sublittoral mud with Poor evidence of Sound evidence of threat by |1, IT, III, IV 1L, III
seapens and burrowing  |decline. towed bottom gears causing
megafauna physical disturbances to the
sea floor across whole region.
Zostera beds Sound evidence of Sound evidence of threats, LILIIL IV 11, TII
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6 ECOLOGICAL QUALITY OBJECTIVES

6.1 Overall consideration of the approach to
and framework for the response to the
OSPAR requests on ecological quality
objectives

Request

Item 3 of the 2003 Work Programme from the OSPAR
Commission is quoted below. The Work Programme
refers to the EcoQs or EcoQOs using Roman numerals,
while the text of the advice employs the letter
designations for the EcoQ elements given in the Bergen
Declaration. For clarity, these letters have been inserted
in square brackets after the numerals in the request.

3. Further work to develop Fcological Quality
Objectives

This activity relates to the issues, FEcological
Quality  Elements and Ecological  Quality
Objectives agreed in the Ministerial Declaration of
the Fifth International Conference on the
Protection of the North Sea (the Bergen
Declaration).

3.1 For the EcoQOs relating to (i) [(a)] spawning
stock biomass of North Sea commercial fish
species, (ii) [(C)] seal population trends in the
North Sea, (iii) [(€)] by-catch in the North Sea
of harbour porpoises, and (iv) [(f)] proportion
of oiled common guillemots among those
found dead or dying on beaches:

a. develop draft guidelines (taking into
account MON 01/9/1, Annex 6),
including monitoring protocols and
assessment methods, for evaluating the
status of, and compliance with, those
EcoQOs;

b.  for EcoQOs (i) and (iii), propose a list of
species to be covered by these FcoQOs;
and

c.  jor all four EcoQOs, provide reference
points (for commercial fish stocks) or
current levels (for other species or
populations), on an  appropriate
geographical basis, to be used as
baselines against which progress can be
measured;

d. reconstruct the historic trajectory of
these metrics and determine their
historic performance (hit, miss or false
alarm) relative to the objective being
measured, as a basis for deciding their
relationship to management; and

e. provide advice on what management
measures could be taken to help meet the
EcoQO0:s.
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3.2

Commence development, on the basis of the
criteria for sound FEcoQOs established by
ICES in 2001, of related metrics, objectives,
and reference levels for the EcoQOs relating
to ) [(d)] utilisation of North Sea breeding
sites  of seals, (vi) [(g)] mercury
concentrations in eggs and feathers of North
Sea seabirds, (vii) [(h)] organochlorine
concentrations in seabird eggs, (viii) [(1)]
plastic particles in the stomachs of North Sea
seabirds, (ix) [()] local availability in the
North Sea of sandeels for black-legged
kittiwakes, (X) [(K)] seabird population trends
in the North Sea as an index of seabird
community health, (xi) [()] changes in the
proportion of large fish and hence the average
weight and average maximum length of the
fish community, (xii) [(0)] density of sensitive
(e.g., fragile) species, (xiii) [(p)] density of
opportunistic species, and (xiv) [(b)] presence
and extent of threatened and declining species
in the North Sea.

a. for FEcoQ element (xi), develop draft
guidelines (taking into account MON
01/9/1, Annex 6), including monitoring
protocols and assessment methods, for
evaluating the status of, and compliance
with, those EcoQOs;

b.  for FEcoQ elements (xii) and (xiii),
identify possible species in the respective
categories, consider firther the spatial
scale requirements of sampling and the
adequacy  of  existing  monitoring
activities to determine their status and
trends, and provide further advice based
on scenario considerations on the
applications of possible EcoQOs;

¢. for FcoQ element (xiv), consider the
invertebrate and fish species and the
habitats on the draft OSPAR list of
threatened and declining species for
their relevance and usefitlness as a basis
Jor EcoQO:s for the North Sea; and

d. where possible and appropriate for
EcoQ elements (xi), (xii), (xiii) and (xiV),
reconstruct the historic trajectory of the
metrics and determine their historic
performance (hit, miss or false alarmi)
relative to the objective being measured,
as a basis for deciding their relationship
to management.
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Source of information

The 2003 Report of the Working Group on Ecosystem
Effects of Fishing Activitiecs (WGECO) (ICES CM 2003/
ACE.05).

The 2003 Report of the Working Group on Marine
Mammal Ecology (WGMME) (ICES CM 2003/
ACE:03).

The 2003 Report of the Working Group on Seabird
Ecology (WGSE) (ICES CM 2003/C:03).

The 2003 Report of the Working Group on Fish Ecology
(WGFE) (ICES CM 2003/G:04).

2003-2005 Work Programme for the North Sea Pilot
Project on Ecological Quality Objectives: General
Framework. Summary Record of the OSPAR
Biodiversity Committee Meeting, Dublin, 20-24 January
2003, Annex 4.

Summary

This section considers some general aspects of the
Ecological Quality—Ecological Quality Objective
(EcoQ-EcoQO) framework and then provides the
information needed to address the request for advice on
specific EcoQ elements from OSPAR.

In preparation for the review of the pilot project on
EcoQOs in the North Sea, a framework for reporting on
the consideration of the proposed EcoQOs has been
produced. This framework is codified in a template that
will be employed in 2004 by ICES Working Groups
tasked with this work. This will include consideration of
the reference level and historic trajectory, the robustness
and ecological basis of the metric,c monitoring
programmes and their power and cost, and the
geographical bounds over which the EcoQO is relevant.

The consideration of the individual EcoQ eclements,
summarized below, highlights the diversity in the degree
of scientific support available for them. In response to
the continuing request for advice from OSPAR, ICES
will, using the standardized format provided by the
template, consolidate the scientific background for each
of the EcoQ clements in 2004. This will highlight the
arcas of scientific uncertainty and the data gaps. The
EcoQ-EcoQO framework is explicitly an objective-
based management system based on science. For many
sectors of environmental management, this is a major
cultural shift. Quantitative targets now supplement vague
aspirations, such as “a healthy ecosystem”, as
management goals. There is a major science requirement
here and the information below shows the heterogeneity
in our current ability to deliver this. There is also a need
for the review of the EcoQ-EcoQO framework to
address the management implications of attempting to
simultancously meet all these targets.
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A brief summary of the consideration of each EcoQ
clement is contained below, beginning with the four
EcoQ clements, out of the ten sclected for the North Sea
Pilot Project, for which ICES has been requested to
provide further development and advice in 2003. This is
followed by summaries of the consideration of the other
EcoQs, not part of the Pilot Project, for which ICES has
been requested to commence development. The detailed
work on each of these EcoQs/EcoQOs is contained in the
sub-sections thereafter.

EcoO element (a) Spawning stock biomass of
commercial fish species

For EcoQ clement (a) the spawning stock biomass of
commercial fish species, the EcoQO is to be “above
precautionary reference points for commercial fish
species where these have been agreed to by the
competent authority for fisheries management”. This
EcoQO was evaluated formally using the approach of
signal-detection and decision theory. The context for the
evaluation was focused very narrowly on the use made of
B.. (the biomass (B) below which the stock would be
regarded as potentially depleted or overfished) and F,
(the fishing mortality (F) designed to ensure with high
probability that recruitment overfishing does not take
place) in single years. In that narrow context, a perfect
EcoQO will function as a reliable signal in the context of
signal detection and decision theory. It is stressed that
this context is not the same as a conventional fisheries
management context. To analyse the performance of B,
and F,, as signals in a fisheries management context
would have to take account of the fact that assessments
arc conducted and advice is provided annually.
Performance of a signal in each year is affected by the
performance of the same signal in the preceding year(s).
It is stressed as well that an evaluation of the
performance of Spawning Stock Biomass (SSB) and F as
signals in a fisheries management context is only one
part of analysing the performance of the scientific
advisory and management system as a whole. Analysing
the performance of the overall management system is the
real test of how well conservation and sustainable use are
being achieved. Such a performance analysis should be
based on an analysis of management as a control system
working over time with feedback mechanisms. The
analyses here were conducted using all stocks in the
OSPAR arca for which ICES conducts analytical
assessments. Three criteria can be used to determine
whether a stock is within these limits and, hence, the
EcoQO was met:

o« Estimate of SSB was above the Precautionary
Reference Point (SSB>B,,.);

o Estimate of F was below the Precautionary
Reference Point (F<F,);

»  Both of the above (SSB>B,, and F<F,,).

The standard for determining the rates of hits (true
positives and true negatives), misses (not advising a
reduction in F when it was necessary), and false alarms
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(advising an unnecessary reduction in fishing) was to
compare the conclusion about stock status in the
assessment year with the conclusion that should have
been made that year, given the current estimate of stock
status in that year, from a converged Virtual Population
Analysis (VPA). The analyses demonstrated that using F
alone will result in relatively low False Alarm rates but
high Miss rates. Using SSB alone results in a strong
decrease of Miss rates together with a markedly higher
proportion of False Alarm rates. The best results were
achieved using both criteria, with a 53% Hit rate, 23%
Miss rate, and 24% False Alarm rate. This suggests that
the current framework is sound, and implies that
management is keeping stocks very near the boundary
condition for safe biological limits. Analysis of the
quantitative response in changes in Total Allowable
Catch (TAC) to the advice also showed in general that
the advice was appropriate. Historic trajectories of the
performance of management advice showed no clear
trends over time in Hits when based on SSB only, F only,
or SSB and F together. However, Misses were
particularly common in the mid-1990s when based on
SSB alone or SSB and F together. When based on F
alone, Misses appeared to decrease from the mid-1990s
onward. These analyses indicate that the EcoQO should
be based on the proportion of stocks where SSB>B,,,
and where F < F,,, considered together. The evaluation
of By, and F,, as EcoQOs indicates that Misses and False
Alarms are about equally frequent. This suggests that
advice based on SSB and F will not recommend catch
reductions when in fact they are needed for about one
stock in five, although the Miss rate seems to be going
down in recent years. However, advice based on SSB
and F relative to their reference points recommends
unnecessary catch reductions about equally often. This
symmetry in error rate de facto treats both types of errors
(Misses and False Alarms) as equally undesirable. An
effective way to reduce the error rate would be for
management to try to maintain stocks at biomasses
somewhat above B, and fishing mortality somewhat
below F,.. This was always the intent of ICES, as it
repeatedly stresses in its advice that the precautionary
reference points should be treated as boundaries on SSB
and F, rather than as targets.

EcoO element (c) Seal population trends in the North
Sea

With respect to EcoQ element (c) seal population trends
in the North Sea, ICES notes that the initial estimates are
that approximately 30-50% of the populations of harbour
seals in European waters perished during the 2002
Phocine Distemper Virus epizootic. As not all surveys
after the 2002 epizootic have been completed, population
estimates for harbour seals in 2002 are not available.
Time series of abundances from which historic trends
can be derived are only available for grey seals and
harbour seals for parts of their North Sea distribution.
This is a weakness of the EcoQO. For the populations
investigated, in most cases the changes in population
estimates of more than 10% between years were only
detected one year at a time and are therefore considered
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to be false alarms. An exception is the decline caused by
the Phocine Distemper Virus epizootic of 1988. This was
detected in populations and generated appropriate
management responses (€.g., research into the causes of
the epizootic was conducted). The availability of data for
assessment on whether the EcoQO is being met is
acceptable. The number of births is a sensitive parameter
responding more rapidly than total population size to
changes in habitat conditions such as food availability.
Pup/adult ratio is probably an indicator that will rapidly
identify impaired reproduction in harbour seal
populations where populations are surveyed during
breeding and moulting seasons. ICES does not
recommend a specific protocol for the monitoring of seal
populations. Phocid seal survey methods, data collection,
and analytical techniques vary between regions. It is
recognized that compilation of these procedures into a
single document will provide a valuable reference on
seal census techniques. The management strategics for
marine mammals applied by most countrics in the
OSPAR area are oriented towards maintaining or
increasing marine mammal populations, so current
management strategies are generally appropriate. A “hit”
for this EcoQO triggers further research. The history of
the effect of phocine distemper virus on harbour seal
populations in European waters suggests that substantial
reductions in seal numbers within the space of several
months will trigger research in most countries. However,
the comprehensiveness of these research programmes
varies substantially between countries, from no research
at all to detailed studies. It is certain that, despite signing
the Bergen Declaration prior to the seal epizootic of
2002, no country initiated research on the basis that the
EcoQO was triggered.

EcoO element (e) By-catch of harbour porpoises

With respect to EcoQ element (¢) the by-catch of harbour
porpoises, in the Danish North Sea fisheries alone, the
extrapolated annual by-catch was about 4,000 individuals
in 1999-2001. In the recent past, this figure has been
more than 7,000 per year. In addition to this, UK
fisheries took in the order of 800 individuals in 1995 and
440 individuals in 1999. Total fishery by-catch cannot be
evaluated because other fisheries (in particular
Norwegian fisheries) are not yet monitored for by-catch.
The above decline since 1994 in by-catch levels of
Danish and UK fisheries was as a result of reduced
fishing efforts. It is likely that this trend will continue
with the major quota and effort reductions for the cod
fisheries. There is only one estimate of harbour porpoise
abundance in the North Sea. This was made in 1994
under the SCANS project. The SCANS survey covered
most of OSPAR Region II and estimated a harbour
porpoise population of 300,000 (CV~ 0.14) for this area.
The abundance estimate during SCANS only gave an
idea of the summer distribution. There are clearly
migrations and it is dangerous to base possible
management measures to reduce by-catch on the harbour
porpoise distribution observed during the SCANS I (and
the future SCANS II) survey. Therefore, data on seasonal
distribution-abundance also need to be taken into
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account, together with the data on abundance from the
SCANS surveys. The population structure of the harbour
porpoise in the North Sea is not well known, however,
there is likely to be some structuring. Studies are at
present inconclusive and it is likely that any “population
boundaries™ that exist will not be fixed in space or time.
In the absence of clear population boundaries, a practical
approach has to be taken with respect to the geographical
basis for evaluating progress. Such areas could be
aggregated SCANS sampling sub-arcas. The number of
sub-areas should, however, be kept at a low number, ¢.g.,
three or four, to minimize sampling variance of fisheries
effort, by-catch, and population estimates. The only
method to acquire reliable data for the majority of the
fishing fleets is through the use of independent on-board
observers. A major issue is that of scaling from on-board
observations to fleet scale. In the North Sea, reasonable
estimates exist for most fisheries relevant to harbour
porpoise by-catch, with the notable exception of any way
of estimating by-catch within the Norwegian small-boat
fisheries. The historic trends in by-catch are unknown,
and cannot be reconstructed. In theory, estimates might
be made on the basis of fishing effort, but such
information is also not available except in years from
1990 onwards. It would not be possible to assess by-
catch rates as there is no information at present on trends
in the abundance of harbour porpoises. An evaluation of
the historic performance of this EcoQO therefore does
not seem possible.

EcoQ element (f) Proportion of oiled common
guillemots among those found dead or dying on
beaches

For EcoQ clement (f), there are considerable quantities
of existing data on the proportion of oiled seabirds
beached around the North Sea. In those areas where
these data have been analysed, there is evidence of a
decline in the proportion oiled. An analysis of this
evidence indicates that it would not be possible to ensure
that a target (the EcoQO is that the proportion of such
birds should be 10% or less of the total found dead or
dying, in all areas of the North Sea) has been met
without several years of data. As a consequence, ICES
recommends that a period of at least five years over
which an average of 10% oiled common guillemots has
been recorded should occur before the conclusion that
the objective has been reached could be justified
statistically. Guidelines for monitoring oiled birds have
been developed both within OSPAR and in the Trilateral
Monitoring Programme for the Wadden Sea. These
guidelines are suitable for use in the whole North Sea.
Resources (personnel, funds) will be required to ensure
that sufficient sampling and coordination occurs at both
the national and the international level. Possible
management measures to reduce levels of at-sea oiling
and a case study of one instance of successful
management are described.
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EcoO element (d) Utilization of seal breeding sites in
the North Sea

In relation to EcoQ clement (d) utilization of seal
breeding sites, fidelity for natal sites has been
documented in harbour and grey seals. Abandoning of a
breeding site could be considered as an indicator of
habitat degradation and/or the start of a depletion in
population. Utilization of a breeding site can therefore be
considered as an indicator for ecological quality. Long-
term data on the utilization of breeding sites around the
North Sea are available. These data should be analysed
in order to further assess the usefulness of this EcoQO,
and to further develop it. The analysis, which should
include a definition of appropriate spatial and temporal
scales for this EcoQO, should be undertaken on the
initiative of the lead country on this subject within
OSPAR (the UK). The results of this analysis should be
evaluated by ICES and, if appropriate, action plans for
implementation after the triggering of the EcoQO should
be developed.

EcoQ element (g) Mercury concentrations in seabird

eggs and feathers

With respect to EcoQ e¢lement (g) mercury
concentrations in eggs and feathers of North Sea
seabirds, mercury contamination in the environment
tends to be predominantly anthropogenic. Feathers from
seabirds show different levels of mercury concentration,
depending on the level of mercury in their prey items.
Current levels of mercury in the feathers of certain
seabird species are well known and they can be easily
monitored. Feathers from birds collected today have
been shown to contain up to four times more mercury
than those from birds collected over 100 years ago. The
level of mercury in birds’ feathers thus provides a useful
tool for measuring trends of mercury in the environment.
Measuring the level of mercury in seabird feathers can be
useful as an assessment of the results of management
activities aimed at reducing mercury contamination. The
proposed reference level for this EcoQO is the level
measured in feathers from birds of selected species
collected over 100 years ago, from places with a
suspected low mercury contamination. For eggs, such a
reference level is not possible to establish, given the
different level of mercury in eggs from that in feathers
and the lack of reference material. Mercury levels in eggs
can, however, also provide useful information on the
trends of mercury in the environment. The species for
which the mercury concentrations in feathers should be
measured are common tern, black-legged kittiwake,
common guillemot, and northern gannet, from colonies
in the southern and in the northern North Sea. The
performance of the metric should aim at a downward
direction. Setting the reference level as an objective is
not realistic, given the past and present inputs of mercury
into the environment. A more realistic objective for
evaluating the consequences of effective management of
mercury, which would be consistent with current
scientific information on levels and trends of mercury in
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the environment, would be 1.5 times the measured
reference level.

EcoO element (h) Organochlorine concentrations in
seabird eggs

In relation to EcoQ clement (h) organochlorine
concentrations in the eggs of North Sea seabirds, levels
of organochlorines in seabird eggs show an immediate
response to changes in the level of pollution of the
marine environment, and can therefore be used as an
EcoQ metric. Current programmes clearly indicate
spatial and temporal trends in the level of
organochlorines in the eggs of different species of
seabirds. Given the fact that organochlorines are man-
made substances, the performance of the metric should
be a downward trend. However, due to the fact that these
substances have long half-lives, it is not realistic to set
the objective at zero. More realistic objectives for
evaluating the consequences of effective management of
these organochlorines, which would be consistent with
current scientific information on the levels and trends in
these substances for the oystercatcher and the common
tern, would be <20 ng total PCBs g ' egg fresh mass, <10
ng DDT and metabolites g ' egg fresh mass, <2 ng HCB
g ' egg fresh mass, and <2 ng HCH g ' egg fresh mass.
Other species, which are proposed as useful species to
monitor the organochlorine content of their eggs, are the
common eider, northern gannet, and common guillemot.

EcoQ element (i) Plastic particles in stomachs of
seabirds

With respect to EcoQ element (i) plastic particles in the
stomachs of North Sea seabirds, plastic particles in the
stomachs of beach-washed northern fulmars offer a
reliable monitoring tool for changes in the level of plastic
particle pollution at sea, and the number of these
particles has been suggested as an EcoQ metric. Current
studies in the Netherlands give a value of around 60% of
fulmars having ten or more plastic particles in the
stomach. The performance of this metric should be a
downward trend. ICES can support the proposed
objective of less than 2% of fulmars, out of a sample of
fifty or more, having ten or more particles in the
stomach. ICES advises also to gather data on the nature
of the particles in the stomach, given indications that
different types of litter (industrial plastic particles, user
plastic particles) show different trends. The “chemical
material” found in many fulmar stomachs should receive
further analysis to determine its nature, likely origins,
and toxic hazard.

EcoO element (j) Local sandeel availability to black-
legged kittiwakes

For EcoQ eclement (j) local availability in the North Sea
of sandeels for black-legged kittiwakes, ICES has shown
that the response of black-legged kittiwake breeding
success to local sandeel availability is complex and non-
linear. When sandeels are relatively abundant, changes in
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local sandeel availability are primarily driven by the
environment. When sandeels are scarce, changes in
availability may also be driven by fishing impacts on the
sandeel stock. New research on the links between
sandeel availability and black-legged kittiwake breeding
success was presented at the 2003 meeting of WGECO.
Scientists in WGECO and WGSE have not yet
assimilated the new research findings with those on
which past advice has been based. Before new advice on
this EcoQO is formulated, ICES will continue to
examine the relationship between black-legged kittiwake
breeding success, sandeel availability, and sandeel
fishing. The outcome will be included in the 2004 advice
on this topic.

EcoO element (k) Seabird population trends as an
index of seabird community health

With respect to EcoQ element (k) seabird population
trends in the North Sea as an index of seabird community
health, healthy seabird communities in the North Sea are
characterized by significant population changes within
limits set by natural factors. Important changes could be
indicating changes in the environment, possibly induced
by human activities. A metric for ecological quality is
change in breeding numbers of seabirds of selected
species at selected key colonies. An objective that has
been proposed for this metric is < 20% decline over > 20
years. ICES could agree, for the time being, to use such
an objective, but it is clear that the EcoQO is to be
further developed for individual species in order to
indicate declines to a population level of a particular
species, or even at colony levels. The objective should
not be considered as a target to strive towards, but as a
level where possibly impacts of human activities become
apparent, and therefore there is a need for further
research. It is expected that abundant and relatively
widespread species such as the black-legged kittiwake
and gannet (pelagic surface-feeding), common guillemot
(pelagic pursuit-diving), common tern (coastal surface-
feeding), and common cider (nearshore benthos-feeding)
might be particularly useful as primary targets for
assessing this EcoQO. The reference levels are variable,
and largely of unknown magnitude. The expectation is
that the population trends would not continue for many
decades.

EcoO element (1) Changes in the proportion of large
fish and hence the average weight and average

maximum length of the fish community

With respect to EcoQ element (1) changes in the
proportion of large fish, a relation between the proposed
metrics and fishing activity has been established.
However, the probability of detecting short-term changes
in the metrics is low, which makes it difficult to establish
EcoQOs on which managers can act. More importantly,
the available evidence suggests that the response time of
the metrics to changes in fishing effort is considerable,
particularly during the process of recovery. Also, the
existing time series are generally too short to establish
meaningful reference levels. Only one survey (the
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Scottish August Demersal Survey) goes back to the early
years of the 20th century, but this survey has been
terminated recently and comparable information will not
be available in the future. A more fundamental problem
is that the values of the metric are highly dependent on
the gear used, on the arca where the gear is applied, and
on the selection of species that is used in the analysis.
Thus, if an EcoQO is set for this metric of ecological
quality, it will apply to very specific conditions, and no
EcoQO could therefore be expected to represent the total
community under pressure. Finally, the proposed metrics
have unwanted properties, because the community might
be manipulated in such a way that the metric might show
an apparent improvement, whereas in fact ecological
quality might have declined. The following argument
underlines this. While the abundance of large fish has
declined because of fishing, the abundance of small fish
has increased, probably as a result of lesser predation.
Thus, the size composition of the community might be
“restored” by more extensive fishing on small fish,
which would be opposite to the conservation goals.
While these problems make this element less suitable as
an EcoQO, the metric has some advantage as a
qualitative measure of ecological quality and as such
might be used in a management context, but without the
specific connotations linked to the concept of EcoQOs.

EcoO element (0) Density of sensitive (e.g., fragile)
species and EcoQ element (p) Density of opportunistic
species

With respect to EcoQ element (o) density of sensitive
(c.g., fragile) species and (p) density of opportunistic
species, ICES has commenced the development of EcoQ
metrics for the density of sensitive (e.g., fragile) species
and the density of opportunistic species by classifying
benthic invertebrate species recorded in recent North Sea
surveys as sensitive (fragile) and opportunistic. Based on
our stated definitions of sensitive (fragile) and
opportunistic, a total of 180 taxa were identified as
meeting the criteria for sensitive species (including
biogenic structure-forming species as well as those with
fragile morphological features) and 69 taxa as meeting
the criteria for opportunists (including opportunistic
scavengers). These lists are inevitably incomplete, since
the biology and life history of all species were not
known. The identification and assignation of species
could be progressed with the assistance of specialists at a
focused workshop. Monitoring changes in the abundance
of sensitive (fragile) and opportunistic species presents
many practical constraints, and the present sampling
schemes in the North Sea are largely inadequate to detect
species-specific trends in abundance on the spatial scales
required. ICES considered five alternate approaches for
developing the EcoQ clements for sensitive (fragile) and
opportunistic species, from direct measurement of the
absolute abundance of each sensitive or opportunistic
species to an assessment of the density of a selection of
indicator (sentinel) species. Direct measurements of the
abundance of many species will be impractical and the
power of affordable surveys to detect trends will be very
poor. The most promising option may be to effectively
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monitor the abundance of a few indicator (sentinel)
species, and this might provide a warning system to
trigger further action. However, the monitoring and cost
implications of this approach still need to be considered
in detail. There is also a need to develop robust and
objective criteria for the selection of the sentinel species.
ICES remains convinced of the importance of healthy
benthic communities as part of a well-managed North
Sea ecosystem. ICES is keen to further develop
appropriate EcoQOs for benthic systems but believes that
this should be done in two ways, firstly through a focus
on habitat quality and, secondly, through the
development of EcoQOs targeted at specific issues, such
as those already adopted as part of the pilot scheme.

Recommendations and advice
ICES advises that:

1.  Inrelation to the development of EcoQ clement (a)
Spawning stock biomass of commercial fish
species:

a) The wording of the EcoQO should be modified
slightly. Rather than “spawning stock biomass
also taking into account fishing mortality, ..”
[italics ours], the EcoQO should explicitly
include both properties. The EcoQO should be
based on the proportion of stocks where
SSB > B, and where F <F,, considered
together.

b) The wording should also make clear that it is the
annual estimates of SSB and F that should
comply with their respective reference points,
and not the true SSB and F, which cannot be
known in the year when the management
decisions must be made.

2. With respect to EcoQ element (¢) Seal population
trends in the North Sea:

a) Current levels. There is a lack of information on
the present population levels of the seal stocks
in the North Sea, especially for the harbour seal.
It is hoped that these will be available for the
largest part of the North Sea for consideration in
2004.

b) Data for assessment on whether the FcoQO is
being met. ICES recommends the use of the
number of seal births as a sensitive parameter
responding more rapidly than total population
size to changes in habitat conditions such as
food availability.

c) Draft guidelines. ICES does not recommend a
specific protocol for the monitoring of seal
populations.

d) Management measures. The management
strategies for marine mammals applied by most
countries in the OSPAR arca are oriented
towards maintaining or increasing marine
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mammal populations, so current management
strategics are generally appropriate.

For EcoQ clement (d) Utilization of scal breeding
sites in the North Sea:

a) To assess the usefulness of this EcoQ, and its
further development, existing data on scal
breeding sites should be analysed. This analysis,
to be undertaken on the initiative of the lead
country for this subject under OSPAR (the UK),
should include a definition of appropriate
temporal and spatial scales for this EcoQO. This
analysis should then be reviewed by the
appropriate working groups under ICES.

With respect to EcoQ element (f) Proportion of
oiled common guillemots among those found dead
or dying on beaches:

a) ICES advises that OSPAR should request the
lead country for this EcoQ (The Netherlands) to
reanalyse the oiled seabird data on the basis of
the geographical boundaries suggested in
Section 6.5.4.1, below, and to examine trends in
oiling and consistency in patterns between
adjacent regions. This will also allow baselines
to be set for the suggested regions.

b) ICES advises that a national coordinator for
beached bird counts is required in each country
around the North Sea, and that one international
coordinator should be appointed.

¢) ICES advises that a period of at least five years
in which an average of 10% oiled common
guillemots has been recorded should occur
before the conclusion that the objective has been
reached could be justified statistically. OSPAR
might wish to modify the description of the
EcoQO to take account of this.

d) ICES advises that the information provided by
this EcoQO would be enhanced by analysing
samples of relevant pollutants taken from the
plumage of seabird corpses. These samples can
help indicate generic (and sometimes specific)
sources of pollutants, thus enabling management
actions to be appropriately targeted.

¢) ICES advises that the provision of port waste
reception facilities, improved detection of illegal
behaviour, and prosecution (and punishment) of
offenders have been shown to be suitable
management measures to reduce amounts of oil
discharged to the sea.

With respect to EcoQ clement (g) Mercury
concentrations in seabird eggs and feathers:

a) The mercury level in seabird feathers should be
used as a metric for mercury levels in the
marine environment. As a reference level for
this EcoQO, the mercury level in the feathers of

seabirds collected over 100 years ago should be
used. A realistic objective, consistent with
current scientific information, would be a level
of 1.5 times the reference level. The species to
be monitored are common tern, black-legged
kittiwake, common guillemot, and northermn
gannet, from colonies in the southern and
northern North Sea.

With respect to EcoQ element (h) Organochlorine
concentrations in seabird eggs:

a) The level of organochlorines in seabirds’ eggs
should be used as a measure for organochlorine
levels in the marine environment. Objectives for
the levels in oystercatcher and common tern of:
<20 ng total PCBs g ' egg fresh mass, <10 ng
DDT and metabolites g ' egg fresh mass, <2 ng
HCB g ! egg fresh mass, and <2 ng HCH g
egg fresh mass, would all be consistent with
current scientific information on levels and
trends of these substances, and effective
management of their introduction into the
environment. Other species which should be
monitored are common cider, northern gannet,
and common guillemot.

With respect to EcoQ element (i) Plastic particles in
stomachs of seabirds:

a) ICES can support the proposed reference level
of less than 2% of beach-washed fulmars having
ten or more particles in the stomach out of a
sample of fifty fulmars or more. ICES
recommends further that more information be
gathered on the nature of the particles in the
stomach.

For EcoQ element (j) Local sandeel availability to
black-legged kittiwakes:

a) ICES will continue to examine the relationship
between black-legged kittiwake breeding
success, sandeel availability, and sandeel fishing
in 2004 and aim to assimilate new research
findings reported in 2003 with those on which
previous advice has been based. The outcome
will be included in the 2004 advice on this
EcoQ clement.

With respect to EcoQ eclement (k) Seabird
population trends as an index of seabird community
health:

a) There is a need to assess in more detail to what
extent the present level of monitoring in the
North Sea countries is adequate to fulfil the
proposed EcoQO. This assessment should take
into account the representativeness of the
sample of populations in relation to the overall
seabird community. In particular, it should be
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investigated whether the selection of species
reflects the main ecological groups of scabirds
in terms of their range of diets, habitat use, and
life-history strategies, and whether the national
programmes need to be adjusted in order to
ensure that a sufficient part of the North Sea
population of the selected target species is being
monitored. However, as total bird counts are
only made on a very irregular basis, a regular
assessment of this EcoQO is forced to be limited
to a selection of reference areas/colonies (“key
sites”). The identification of the most suitable
arcas/colonies in this context will be a time-
consuming issuc that needs to be addressed
carcfully in the assessments suggested above.
As a first step, ICES recommends that a detailed
analysis of trends in individual colonies of
kittiwakes should be carried out on the existing
data (predominantly from UK seabird surveys
and monitoring). This could provide for a better
understanding of how colony selection may be
made to render an EcoQ metric that is
representative of the North Sea as a whole.

10. With respect to EcoQ clement (1) Changes in the
proportion of large fish:

a) At this stage, the proposed metrics provide no
clear basis for establishing an EcoQO for use in
short-term fisheries management. However,
they might be used more qualitatively as
indicating deterioration or recovery of the
ecological quality of fish communities over
longer time spans.

b) To facilitate future interpretation of spatial-
temporal trends in these metrics, it is of utmost
importance that satellite-based information on
fishing activity as presently collated by national
inspectorates is made available for scientific
purposes.

11. Inrelation to the development of EcoQ elements (0)
Density of sensitive (e.g., fragile) species and (p)
Density of opportunistic species:

a) ICES should organize a workshop to develop
criteria for, and then identify, the species that
should be considered under elements (o) and
(p). This workshop should draw upon as wide a
community of expertise as possible.

b) The terms of reference for the workshop should
include identification of the species and sources
of quantitative information on their historic and
current abundance (spatially resolved).

¢) In 2004, ICES should continue to develop
metrics, reference points, and sampling
protocols for EcoQ elements (0) and (p), with an
emphasis on identifying and developing: (i) an
index of opportunists or sensitivity, (ii) a metric
based on the proportion of species that are
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opportunistic or sensitive, and (iii) the density of
selected indicator (sentinel) species.

Scientific background
6.1.1 Over-arching considerations
6.1.1.1 The OSPAR Ecological Quality

Objectives Framework

At its meeting in January 2003, the OSPAR Biodiversity
Committee (BDC) adopted a general framework for the
development of a set of Ecological Quality Objectives
(EcoQOs) for the North Sea and the general activities
that need to be undertaken to implement them, including
ensuring that these developments are properly
coordinated and communicated with other stakeholders.

The framework recognizes that there is a difference in
the extent to which work on each of the issues,
ecological quality eclements, and ecological quality
objectives has progressed, and thercfore the extent to
which the elements in the work programme have already
been achieved. This general framework is therefore
followed by descriptions of the work to be undertaken on
each individual Ecological Quality Element for which
OSPAR has agreed that an EcoQO for the North Sea
should be developed, and in some cases applied in a pilot
project for the North Sea. ICES has used this framework
to develop a template for the review of the EcoQOs by
ICES Working Groups in 2004; this template is
described in Section 6.1.2, below.

6.1.1.2 Reference levels

There continues to be some confusion about the
“reference level” as used in the EcoQ - EcoQO
framework. OSPAR defines a reference level as “the
level of the EcoQ where the anthropogenic influence on
the ecological system is minimal” (Anon., 1999). Given
the practical difficulties in establishing this level, the
EcoQ — EcoQO framework recognizes baselines as being
either the reference level or the earliest measured value
of a parameter where no reference level can be
determined. These then act as proxies for the predicted
levels in the absence of human impacts. It specifically
cautions against the use of temporal trends observed
recently to hindcast to a pristine state.

The framework does NOT require that the management
objective (the EcoQO) is the reference level, as that
would imply no use of the marine environment, i.c., zero
contamination and fish stocks all at virgin levels and
population structures. Determination of the objective is a
societal issue, not a scientific issue. Science needs to
advise on the baseline and can provide commentary on
the consequences of setting the objective at various
levels, BUT it is for society to decide whether it wants a
fish stock to be virginal, at By, or extirpated! Science can
then advise managers on how to achieve this objective.

47



6.1.1.3 The Signal Detection Evaluation

Approach

ICES has evaluated the EcoQOs within the general
framework of signal detection and decision theory.
Within this framework, the performance of an EcoQ
element and EcoQO are judged relative to the reliability
of the information that they convey for management
actions. A good EcoQO is one where, if society’s
objectives are being met, the annual estimate of the
EcoQ clement meets the EcoQO, and if society’s
objectives are not being met, the annual estimate of the
EcoQ element does not meet the EcoQO. In signal
detection theory, these are known as “hits” (true
positives and true negatives). A poor EcoQO would often
give erroncous information; either society’s objective
was being met yet the annual estimate of the EcoQ
clement would not meet the EcoQO, or society’s
objective was not being met yet the annual estimate of
the EcoQ element would meet the EcoQO nonetheless.
Within signal detection theory, these types of errors are
known as “False alarms™ and “Misses”, respectively. The
signal detection theory framework provides a systematic
analysis of the error rate of an EcoQO over a historic
period, which informs managers of the reliability of the
EcoQO as a basis for individual decisions on
management actions.

For this review, the full analytical framework was used
only for the EcoQO on spawning stock biomass of
commercially exploited fish, where the EcoQ Objective
was specified and a historic time series exists. As
progress is made on identifying EcoQOs for other
EcoQs, and consolidating the historic data for their
evaluation, the full framework will be applied to the
other EcoQs as well.

6.1.2 The ICES EcoQ — EcoQO process

Recent years have seen many ICES Study and Working
Groups receive terms of reference that have involved
consideration of various aspects of the proposed or
adopted EcoQs. ACE has reviewed and commented on
this work and used it as the basis for advice to OSPAR
and other interested parties. In order to maximize the
effectiveness of the ICES input to the review of EcoQs
and EcoQOs in 2005, ACE provides here a standard
template for specialist groups to consolidate their
reviews of the EcoQ — EcoQO scheme. This template is
shown in Table 6.12.1, and is accompanied by
explanatory notes.

6.1.2.1 Notes for the use of the ACE EcoQO

advisory template

The purpose of the template is to provide a standard
format for the production of advice concerning EcoQOs.
It is envisaged that the template will be completed by
specialist Working Groups and reviewed by ACE prior
to communication to the client. In many cases, much of
the work to fill in the template has already been
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completed but has not been presented in this summary
format. It is envisaged that the template will be
accompanied by a substantive piece of text detailing the
scientific basis for the summary presented.

1) Issue

This indicates which of the ten issues identified in the
Bergen Declaration from the Fifth North Sea Conference
this EcoQ refers to.

2) Element

This indicates the element of the issue to which the EcoQ
metric refers.

3) ICES criteria

This provides for an assessment of the performance of
the metric against the ICES criteria for a good EcoQ. In
the advice template, this should be in the form of a
Yes/No against each criterion. The box should then
include some commentary.

Experience to date shows that few, if any, EcoQs will
meet all the criteria. This should not be seen as being a
definitive failure and the commentary should be used to
highlight the strengths and weaknesses of the metric. For
example, if an EcoQ only fails on the “understandable to
non-scientists” criterion, it may still be a good
management tool.

4) Ecological relevance/basis for the metric

What is the ecological importance of the measured
parameter; what is the basis for using it as a measure of
system health?

5) Current and historic levels

Details should be given of current levels of the EcoQ;
these should be broken down at appropriate spatial
scales.

Is it appropriate to set this EcoQO for the whole area;
should it only apply in some arcas; should different
values apply in some arcas?

The accompanying text should give details of all historic
data sources and they should be summarized in the
template. This includes presentation of time series or
discontinuous temporal data sets.

6) Reference level

If information is available for the period prior to
anthropogenic influences, this should be given here. If
this information is not available, then the earlicst
available data should be presented with necessary
supporting text (see item 4), above).
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Table 6.1.2.1. ACE template for the review of EcoQ elements under development. Full details of the science behind the value

presented here are given in the supporting text.

COMMENTS

—

Issue

[ ]

Element

3 ICES criteria

Commentary (i.e., pattern of fails still makes this useful
for communicating to non-specialists on health of
system, or useful monitoring tool to trigger additional
research)

Relatively easy to understand by non- Y/N
scientists and those who will decide on their

use

Sensitive to a manageable human activity Y/N
Relatively tightly linked in time to that Y/N
activity

Easily and accurately measured, with alow | Y/N
€ITor rate

Responsive primarily to a human activity, Y/N
with low responsiveness to other causes of

change

Measurable over a large proportion of the Y/N
area to which the EcoQ metric is to apply

Based on an existing body or time series of | Y/N

data to allow a realistic setting of objectives

EN

Ecological relevance/basis for the metric

5 Current and historic levels (including
geographic areas)

6 Reference level

~

Limit point

8 Time frames
change

Detection of

advice

Management

9 Advice on EcoQO options (scenarios) Scenario 1

Scenario 2

Scenario 3

10 | Monitoring regimes

11 | Management measures to achieve EcoQO

If it is impossible to provide a reliable estimate of the
pre-anthropogenic influences situation, this should be
stated.

Where possible, an indication of the degree of natural
variation in the reference level should be given.

7) Limit point

The level of the EcoQ beyond which severe or
irreversible change will occur should be stated.

8) Time frames

What time scales are required to detect changes of a
particular magnitude or trends of a particular size, taking
into account variance in the data not attributable to
human impacts? This could include a power analysis.

What is the appropriate time frame for the use of this
metric in advice: annual, five yearly, decadal?
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9) Advice on EcoQO options (scenarios)

It is not for science to set the EcoQ Objectives, but
science has a key role in providing society with the
information it needs to make the decision as to what
configuration of ecosystem qualities it wishes to see. It
must be borne in mind that the EcoQ - EcoQO
framework sees these objectives not individually but as a
suite.

A robust way of addressing this need is to provide a
limited number of scenarios, for example, the
consequences of the maximum level of human impact
without exceeding the limit point, a minimum impact
scenario, and one or two at some intermediate levels.

For example (these are simplistic accounts provided for
illustrative purposes, the actual scenarios need to be
developed with full scientific rigour), for commercial
fish species the spawning stock biomass element may
involve three scenarios:
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Scenario 1 — the stock is held just above B, (so it has a
high likelihood of being above By,). Consequences are
irregular catches, uncertainty in market supply,
overcapacity/capitalization of the fleet, high regulatory
enforcement costs, perturbed ecosystem dynamics.

Scenario 2 — the stock is unexploited. Under this
scenario, the stock will rebuild, but given current low
levels the configuration of the rebuilt stock may differ
from the virgin one. There are major economic
consequences, not least the exporting of our
environmental impacts to other nations where we
subsequently source our fish.

Scenario 3 — the stock is exploited such that the
estimated B is managed to vary around a value which is
25% above the B, This would have some ecological
impacts, predictable from Multispecies  Virtual
Population Analysis (MSVPA), and the impacts of that
level of effort on the ecosystem and, probably, limited
negative economic effects.

10) Monitoring regimes

The supporting text needs to critically evaluate the
monitoring requirements needed to assess the status of
the EcoQ. This text may be quite extensive in the
supporting sections and needs to include consideration of
both the temporal and spatial patterns of the sampling.

An indicative cost for the monitoring would be useful,
ie., number of vessel days, scientist days for sample
processing, cost of laboratory analyses, etc.

Details should be given, including sites, levels of
sampling (replication), and data analysis, of current
monitoring programmes.

11) Management measures to achieve EcoQO

With respect to the scenarios developed, the management
options that could be employed to deliver the EcoQO
should be described—in summary in the table, in detail
in the text.

6.1.3 Conclusions

OSPAR has set in place a framework for the
development and application of EcoQOs for the ten
issues identified in the Bergen Declaration. This
programme represents progress, but the timetable is
ambitious. In many cases, the scientific support is only
rudimentarily developed (see Section 15, below).

ICES is well placed to take a lead role in the provision of
scientific advice in many of the critical arcas, but needs
to ensure that it will be able to do so both in the time
frames required and drawing upon a wider base of
expertise than has been traditional. This will also include
social science expertise. In order to advance this process,
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ACE has provided a template for use by expert groups
tasked with advising on EcoQs.

6.1.4 Reference

Anon. 1999. Workshop on Ecological Quality Objectives
(EcoQOs) for the North Sea. Scheveningen, The
Netherlands, 1-3 September 1999. TemaNord
1999:591. 75 pp.

6.2 Development of EcoQ element (a)
Spawning stock biomass of commercial
fish species

Source of information

The 2003 Report of the Working Group on Ecosystem
Effects of Fishing (WGECO) (ICES CM 2003/ACE:05).

Summary

The performance of the Ecological Quality Objective
(EcoQO) that the spawning stock biomass of commercial
fish species should be “above precautionary reference
points for commercial fish species where these have been
agreed to by the competent authority for fisheries
management” was evaluated formally using the approach
of signal detection and decision theory. The context for
the evaluation was focused very narrowly on the use
made of By, and F,, in single years. In that narrow
context, a perfect EcoQO will function as a reliable
signal within the framework of signal detection and
decision theory. That is, contrasting annual estimates of
SSB and F against B, and F,, should produce scientific
advice to reduce fishing mortality always when the frue
SSB was below and/or the #rue F was above their
respective precautionary reference points (B, and Fp,),
but never when the frue SSB was above By, and the frue
F was below F,.. When the true SSB was above and the
true F was below their respective reference points, the
advice should be for status quo (or possibly increased)
fishing. It is stressed that this context is not the same as a
conventional fisherics management context. To analyse
the performance of B, and Fy, as signals in a fisheries
management context would have to take account of the
fact that assessments are conducted, and advice is
provided, annually. The performance of a signal in each
year is affected by the performance of the same signal in
the preceding year(s). It is stressed as well that an
evaluation of the performance of SSB and F as signals in
a fisheries management context is only one part of
analysing the performance of the scientific advisory and
management system as a whole. Analysing the
performance of the overall management system is the
real test of how well conservation and sustainable use are
being achieved. Such a performance analysis should be
based on an analysis of management as a control system
working over time with feedback mechanisms.
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The analyses were conducted using all stocks in the
OSPAR areca for which ICES conducts analytical
assessments. Three criteria can be used to determine
whether a stock is within these limits and, hence, the
EcoQO was met:

. The estimate of SSB was above the Precautionary
Reference Point (SSB>B,);

. The estimate of F was below the Precautionary
Reference Point (F<F,);

+  Both of the above (SSB>B, and F<Fp,).

The standard for determining the rates of Hits (true
positives and true negatives), Misses (not advising a
reduction in F when it was necessary), and False Alarms
(advising an unnecessary reduction in fishing) was to
compare the conclusion about stock status in the
assessment year with the conclusion that should have
been reached that year, given the current estimate of
stock status in that year, from a converged VPA. If the
current test shows a high Hit rate and low rates of Misses
and False Alarms, it is support for the view that
precautionary reference points are an accurate and robust
basis for fisheries management advice, generally
advising managers to take actions that would move the
stock in the proper direction. High Miss rates alone
would suggest that precautionary reference points, as
currently used, do not lead to advice that is sufficiently
restrictive to ensure that stocks remain within safe
biological limits. High False Alarm rates alone would
indicate that precautionary reference points, as currently
used, lead to overly intrusive management advice. Equal
rates of Misses and False Alarms would mean that the
precautionary reference points are a robust basis for
sound management decision-making, although their
overall rates would determine their overall accuracy.

The analyses demonstrated that using F alone will result
in relatively low False Alarm rates but high Miss rates.
Using SSB alone results in a strong decrease of Miss
rates together with a markedly higher proportion of False
Alarm rates. The best results were achieved using both
criteria, with a 53% Hit rate, 23% Miss rate, and 24%
False Alarm rate. This suggests that the current
framework is sound, and implies that management is
keeping stocks very near the boundary condition for safe
biological limits. Analysis of the quantitative response in
changes in TAC to the advice also showed that, in
general, the advice was appropriate. If the EcoQO was
not met, a strong reduction in TAC of about 18% was
suggested in case of a correct advice (Hit), whereas there
was an increase in TAC averaging between 10% (SSB)
and 15% (F) in case of a Miss. If the EcoQO was met, a
correct advice resulted in a suggested increase of the
TAC between 26% (SSB) and 16% (F), whereas in case
of a False Alarm the TAC was suggested to decrease
between 9% and 18%. Historic trajectories of the
performance of management advice showed no clear
trends over time in Hits when based on SSB only, F only,
or SSB and F together. However, Misses were
particularly common in the mid-1990s when based on
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SSB alone or SSB and F together. When based on F
alone, Misses appeared to decrease from the mid-1990s
onward.

These analyses indicate that the EcoQO should be based
on the proportion of stocks where SSB>B,, and where F
< Fpe, considered together. The evaluation of B, and F,
as EcoQOs indicates that Misses and False Alarms are
about equally frequent. This suggests that advice based
on SSB and F will not recommend catch reductions when
in fact they are needed for about one stock in five,
although the Miss rate seems to be going down in recent
years. However, advice based on SSB and F relative to
their reference points recommends unnecessary catch
reductions about equally often. This symmetry in error
rate de facto treats both types of errors (Misses and False
Alarms) as equally undesirable. An effective way to
reduce the error rate would be for management to try to
maintain stocks at biomasses somewhat above B, and
fishing mortality somewhat below F,,. This was always
the intent of ICES, as it repeatedly stresses in its advice
that the precautionary reference points should be treated
as boundaries on SSB and F, rather than as targets.

Recommendations and advice
ICES recommends that:

a) the wording of the EcoQO be modified slightly.
Rather than “spawning stock biomass also taking into
account fishing mortality, ...” [italics ours], the
EcoQO should explicitly include both properties. The
EcoQO should be based on the proportion of stocks
where SSB >B,. and where F <F,, -considered
together.

b) The wording should also make clear that it is the
annual estimates of SSB and F that should comply
with their respective reference points, and not the true
SSB and F, which cannot be known in the year when
the management decisions must be made.

pa»

ICES concludes that:
The evaluation of B, and F,,, as EcoQOs indicates that:

1) Misses and False Alarms are about equally frequent.
Advice based on SSB and F will not recommend
catch reductions when in fact they are needed for
about one stock in five, although the Miss rate seems
to be going down in recent years. However, advice
based on SSB and F relative to their reference points
recommends unnecessary catch reductions about
equally often. This means that the advice is unbiased,
and should be the best available advice on
management.

2) Management is keeping stocks near their
precautionary reference points, such that many
“errors” in advice are the consequence of annual
estimation inaccuracies around these boundary
conditions.
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3) The Miss and False Alarm rates associated with
anmual estimates of F and SSB relative to their
precautionary reference points would be reduced if
management maintained stocks at biomasses
somewhat above B, and fishing mortality somewhat
below Fy,. This was always the intent of ICES, as it
repeatedly stresses in its advice that the precautionary
reference points should be treated as boundaries on
SSB and F, rather than as targets.

4) This evaluation of the performance of B,, and F, as
EcoQOs is valid ONLY in the narrow context of
annual assessments and advice for decisions in a
single year. The performance of B, and Fy, as guides
to management decision-making would have to take
account of the strong negative feedback built into the
year-after-year sequences of assessments and advice.
The performance of the entire fisheries management
system would additionally have to take account of the
feedback control systems in the entire assessment/
advisory/management process.

Scientific background
6.2.1 Background

Table B in the Bergen Declaration defines Ecological
Quality Element (a) as the spawning stock biomass of
commercial fish species. The associated Ecological
Quality Objective (EcoQQO) is that the spawning stock
biomass of commercial fish species should be “above
precautionary reference points for commercial fish
species where these have been agreed to by the
competent authority for fisheries management”. The
relevant precautionary reference points “are those for the
spawning stock biomass, also taking into account fishing
mortality, used in advice given by ICES in relation to
fisheries management”. ICES, through the work of the
Advisory Committee on Fishery Management (ACFM),
has established B, and F, (see box for definitions) as the
respective precautionary reference points of spawning
stock biomass (SSB) and fishing mortality (F) for use in
formulating advice. They are set on a stock-specific
basis, and take account of both stock dynamics and
uncertainties in the assessment. By, is the spawning
biomass at and above which there is a low probability
that the true SSB is so low that productivity is impaired
(i.e., has a low probability of being at Byn). Fp, is the
fishing mortality at and below which the true fishing
mortality has a low probability of leading to stock
collapse (i.c., has a low probability of being at F;,). The
ICES Precautionary Approach (PA) reference points
address the fact that management is based on estimates
of biomass and fishing mortality, and they have
uncertainty relative to the true values for spawning
biomass and fishing mortality. Comparably, the
reference in this EcoQO has to be to the estimate of SSB
that should be above the precautionary reference points,
and not the true value of the SSB (which cannot be
known in the assessment year).
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Definition of terms

Fi;, is the limit fishing mortality which should be
avoided with high probability because it is associated
with unknown population dynamics or stock collapse.
There are very few stocks for which Fy, is accurately
known. Some stocks in the ICES area have collapsed in
the past when fishing mortality exceeded Fy, but
generally speaking, the fishing mortality rate at which
the probability of stock collapse becomes unacceptably
high remains unknown. In order to have a high
probability that fishing mortality will be below Fy,, a
precautionary reference point, F,, lower than Fyy, is
defined. Used as a constraint on fishing, Fy, is designed
to ensure that there is a high probability that Fy;, will be
avoided and that the spawning stock biomass will remain
above the threshold below which the probability of good
to average recruitment is decreased. In other words, Fy,
is a device to ensure that recruitment overfishing does
not take place. It is the upper bound on fishing mortality
rate to be used by ICES in providing advice. Fp,, given
uncertainties, must have a high probability of being
below Fy,, and it must have a high probability of being
sustainable based on the history of the fishery, iec., it
should be set in the range, and imply a biomass, within
those previously perceived to be acceptable. Fishing
mortality rates in excess of F,, will be regarded as
“overfishing”.

By, is the limit spawning stock biomass, below which
recruitment is impaired or the dynamics of the stock are
unknown. Stocks may become depleted due to reduced
recruitment even if fishing mortality is successfully
maintained at or below F,. Furthermore, efforts to
restrain fishing below F,, may not be successful and
biomass may decline as a result. Clearly, therefore, in
addition to a constraint on fishing mortality, it is
desirable to have a biomass-based constraint to prevent
stock decline to values where expected recruitment is
low or unknown.

Whereas F,, defines an “overfishing threshold”, a
definition of when the stock is regarded as being in a
“depleted state” is also necessary. A threshold in this
respect, B, needs to be set to ensure a high probability
of avoiding reducing the stock to a point, By, below
which recruitment is impaired or the dynamics of the
stock are unknown. B, is the biomass below which the
stock would be regarded as potentially depleted or

overfished.

(from ICES, 2001a)

6.2.2 Approach

For EcoQOs relating to spawning stock biomass (SSB)
or fishing mortality (F), the appropriate sources of
information for North Sea stocks are the regular
assessments by the ICES Working Groups reporting to
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ACFM. Monitoring protocols have been developed as
part of the assessment process, for catch reporting, catch
monitoring, and the conduct of research vessel surveys.
Reliable catch reporting is necessary for reliable
assessments, but protocols for catch reporting are driven
more by enforcement capabilities and the requirements
of fishing plans than by the needs of good science.

Assessment methods are standardized as much as is
appropriate by ACFM, the Resource Management
Committee, and their subsidiary groups. The methods are
continually under review, and are improved as better
methods become available. Estimates of SSB and F from
assessments  have  associated  uncertainty, and
implications of the uncertainty for their use as EcoQOs
are discussed in several parts of this section.

Since this advice was requested by OSPAR, the “North
Sea” has been interpreted as the greater North Sea area as
defined by OSPAR Region II (Figure 5.1, Section 5).
This includes all of ICES Sub-arca IV (the geographic
North Sea), Division Illa (the Skagerrak and Kattegat),
Divisions VIId and e (eastern and western Channel), and
part of Division VIa (north and west of Scotland). Figure
6.2.2.1 gives a map of the ICES fishing arcas.

Table 6.2.2.1 lists the stocks used for the analyses
described below, which comprise all stocks that fall

Table 6.2.2.1. List of stocks that were used in the analysis.

within the OSPAR-defined North Sea area and for which
ICES provides quantitative scientific analysis. The
following criteria were used to determine whether stocks
should be included in the analysis:

e  Stocks occurring in the Kattegat were excluded if
they were assessed along with stocks in the Baltic
Sea;

. Stocks from the north of Scotland were excluded if
the assessment unit was Sub-arca VI as a whole;

e  Stocks in the western Channel were excluded if
they were assessed along with fish in the Celtic Sea
or Bay of Biscay;

. Stocks were excluded if there were no
precautionary levels of SSB or F (i.e., herring in
Divisions VIa (South) and VIIb,c);

. Stocks were excluded if the state of the stock was
not assessed in 2002 (i.e., North Sea horse mackerel
(Trachurus trachurus) (Division Illa (eastern part),
Divisions IVb,c, VIId) or cod in Division VIb);

e  Stocks were excluded if no TAC was set (i.e., sprat
in Sub-area I'V).

Fishery Species Area
Division VIId (Eastern Channel)
Plaice Division VIle (Western Channel)
Sub-area IV (North Sea)
Flatfish
Division VIId (Eastern Channel)
Sole Division VIle (Western Channel)
Sub-area IV (North Sea)
Norway pout Sub-area IV (North Sea) and Division IIla (Skagerrak/Kattegat)
Industrial
Sandeel Sub-area IV (North Sea)
] Divisions VIa (South) and VIIb,c
Herring
Pelagic Sub-area [V, Division VIId, and Division [1la (autumn spawners)
Mackerel combined Southern, Western, and North Sea spawning components
Division VIa (West of Scotland)
Cod Sub-area IV (North Sea), Division VIId (Eastern Channel), and Division IIIa
(Skagerrak)
Division Vla (West of Scotland)
Roundfish Haddock Division VIb (Rockall)
Sub-area IV (North Sea) and Division IIla (Skagerrak/Kattegat)
Saithe Sub-area IV (North Sea), Division IIla (Skagerrak), and Sub-area VI (West of
Scotland and Rockall)
Whiting Sub-area IV (North Sea) and Division VIIId (Eastern Channel)
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Figure 6.2.2.1. Map of ICES Fishing Areas.
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Many other fish species exist in the North Sea. A number
of these are fished commercially, but they are not
assessed and estimates of SSB are not available.
Therefore, such stocks cannot be part of the EcoQ
metric, regardless of their status. As information
becomes available to allow additional commercially
exploited species or stocks to become assessed, this will
likely be led by ACFM, with the results being used by
ACE.

6.2.3 Performance of criteria

For each of the stocks considered, the EcoQO is that the
stock is within safe biological limits. Three criteria can
be used to determine whether a stock is within these
limits and hence the EcoQO was met:

1) the estimate of SSB was above the Precautionary
Reference Point (SSB>B,);

2) the estimate of F was below the Precautionary
Reference Point (F<F,,);

3) both of the above (SSB>B,, and F<F,,).

With respect to the Bergen Declaration, however, the
Ecological Quality Objective (EcoQO) is that the stock
biomass of commercial fish species should be “above
precautionary reference points for commercial fish
species where these have been agreed by the competent
authority for fisheries management”, and the relevant
precautionary reference points “are those for the
spawning stock biomass, also taking into account fishing
mortality, used in advice given by ICES in relation to
fisheries management”.

If interpreted as referring to annual estimates, and not the
true values of SSB or F, the EcoQO is consistent with the
basis on which ICES provides advice on fisheries
management. In ICES advice, precautionary reference
points are treated as the bounds on “safe biological
limits”. ICES makes clear that management should keep
stocks consistently above By and below F,, which
would require some degree of risk-averse decision-
making relative to the reference points. ICES is quite
specific that management should not treat them as
targets, around which risk-neutral decision-making
would result in the the stock varying randomly.

Evaluation of the performance of any EcoQO has to be
placed in the context in which the EcoQO will be used in
decision-making. In general, the management contexts
for EcoQOs have not been specified, so an evaluation of
B..and F, as “typical” EcoQOs should be done in a very
general context. Such a general evaluation context will
focus narrowly on the use made of them in single
applications, taken as if a management decision is made
only in one year and not revisited for some time. Many
environmental management issues are dealt with in that
way, so this is not an unrealistic context for general
evaluation of the performance of EcoQOs. In that narrow
context, a perfect EcoQO will function as a reliable
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signal within the framework of signal detection and
decision theory. That is, contrasting annual estimates of
SSB and F against B, and F,, should produce scientific
advice to reduce fishing mortality always when the true
SSB was below and/or the #rue F was above their
respective precautionary reference points (B, and Fp,),
but never when the frue SSB was above By, and the frue
F was below F,,. When the #rue SSB was above and the
true F was below their respective reference points, the
advice should be for status quo (or possibly increased)
fishing.

It is stressed that this context is not the same as a
conventional fisheries management context. To analyse
the performance of B, and F, as signals in a fisheries
management context would have to take account of the
fact that assessments are conducted and advice is
provided annually, and management decisions in each
year are affected by the consequences of the decision
made the year before. As a result of the annual sequence
of management decisions, the performance of a signal in
each year is affected by the performance of the same
signal in the preceding year(s). If the advice were
imperfect in one year for any reason, and management
implemented it, the result would be that in the next year
there would be an even larger discrepancy between the
true population value and the reference value. That is, the
difference between true F and B and their respective
reference points will be even larger. The larger
discrepancies should be easier for the signal (estimates of
F and SSB) to pick up correctly, so there would be an
increased probability of catching the true signal and
providing the correct advice in the next year. Hence,
when the signal is evaluated in a fisheries management
context, the system as a whole means that inaccuracies in
advice in one year are increasingly likely to be corrected
in the subsequent year. Therefore, the occurrence in a
given year of a case of inaccurate advice in a signal
detection theory context does not mean that there is a
conservation failure in the stock as a whole. It simply
means that within the context of estimates of B and F
from annual assessments that are contrasted with fixed
reference points, the estimates are not perfectly reliable
signals. Occasionally they prompt advice that does not
direct managers to reduce fishing when they should, and
at other times may direct managers to reduce fishing
when it was not essential to keep the stock within safe
biological limits. This analysis is intended to quantify
how frequent “occasionally™ is.

It is stressed as well that an evaluation of the
performance of SSB and F as signals in a fisheries
management context is only one part of analysing the
performance of the scientific advisory and management
system as a whole. Analysing the performance of the
overall management system is the real test of how well
conservation and sustainable use are being achieved.
Such a performance analysis should be based on an
analysis of management as a control system working
over time with feedback mechanisms. If there are no
major bias problems in stock assessments so that stock
assessments are only subject to variance uncertainty,

55



there are inherent negative feedback mechanisms in
place. These will rectify the effects of deviations
between point estimates and “true” values over time, as
well as many (but possibly not all) forms of decision and
implementation errors. For an evaluation of the
performance of the fisheries advisory and management
framework as whole, the present analysis based on signal
theory should be supplemented with an analysis of the
performance of the control feedback mechanisms and in
relation to the overall achievement of conservation
targets over time.,

The analyses presented here of B, and F,, in a signal
detection theory context are only possible because stock
assessments converge going back in time. Hence, for
stocks exploited at rates typical of the ICES arca, SSBs
and Fs from the beginning of a time series until a couple
of years before the most current year of an assessment
can be considered to be the “true” values of SSB and F
(at least within the framework in which the values of By,
and F;, were also estimated). If management succeeded
in keeping the stocks above B, and fishing mortality
below Fp, for the full time series, the tests would likely
be trivial. On the other hand, the test would be most
powerful if stock biomass and fishing mortality were
highly variable, with frequent and large excursions above
and below their respective reference points. If managers
are ignoring clear ICES advice, and treating the
precautionary reference points as targets rather than
boundaries, then stock status might vary randomly
around the reference points. In such cases, the signal
detection/decision theory analysis might pick up a
number of true “errors” due to small and random
variations in annual estimation, but the errors would be
individually small. In those cases, it would be
particularly informative to examine the symmetry of the
different types of inaccurate advice. ICES frequently
expresses concern about the possible bias in assessments
(ICES, 2001a, 2002), and if this bias is an important
cause of inaccurate advice, then the majority of
inaccuracies should be of only one or the other of the two
types listed below. If the two types of inaccuracies in
advice are about equally frequent, then the advice is still,
on average, the best guide available to correct
management decisions. Combined with the likely
amplification of the signal in the following year, if it was
inaccurate in a given year, the scientific advice should
not be the cause of conservation failures. This, in turn,
would make it a good EcoQO, even if the signal
detection error rate was non-zero.

For each stock, the evaluation of the actual annual
management advice and actions, as tabulated in the
“Catch Data” and assessment output tables from ICES
(2002), was based on four scenarios:

1) “True” stock does not meet EcoQO, advice is to
reduce fishing (“Hit”, true warning); the
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estimate of SSB and/or F in the assessment year led
to advice to reduce catch when the estimate of SSB
and/or F in the 2002 assessment now indicates that
the Ecological Quality (EcoQ) of the stock did not
meet its objective (EcoQO) (i.e., respectively
SSB < B, F > Fp,, or SSB <B,, and F > F,);

2) “True” stock does not meet EcoQO, advice is
status quo (“Miss”); the estimate of SSB and/or F in
the assessment year led to advice for status quo or
increased TAC when the estimate of SSB and/or F in
the 2002 assessment now indicates that the stock did
not meet its EcoQO;

3) “True” stock meets EcoQO, advice is to reduce
fishing (“False Alarm”); the estimate of SSB and/or
F in the assessment year led to advice to reduce catch
when the estimate of SSB and/or F in the 2002
assessment now indicates that the stock met its
EcoQO;

4) “True” stock meets EcoQO, advice is status quo
(“Hit”, correct); advice for status quo or increased
TAC when the estimate of SSB and/or F in the 2002
assessment now indicates that the stock did meet its
EcoQO.

Signal detection theory was applied to these scenarios
and the proportion of Hits (1 and 4), Misses (2), and
False Alarms (3) were determined per year as the
proportion of the stocks for which the respective
scenarios applied.

If the current test shows a high Hit rate and low rates of
Misses and False Alarms, it is support for the view that
precautionary reference points are an accurate and robust
basis for fisheries management advice, generally
advising managers to take actions that would move the
stock in the proper direction. High Miss rates alone
would suggest that precautionary reference points, as
currently used, do not lead to advice that is sufficiently
restrictive to ensure that stocks remain within safe
biological limits. High False Alarm rates alone would
indicate that precautionary reference points, as currently
used, lead to overly intrusive management advice. Equal
rates of Misses and False Alarms would mean that the
precautionary reference points are a robust basis for
sound management decision-making, although their
overall rates would determine their overall accuracy. As
for their value as EcoQOs, it is unclear what level of
performance would have to be met in order for an
EcoQO to be useful. However, as long as their
performance characteristics are understood, their use can
at least be explained.

The actual performance of B, and F,, as EcoQOs, and as
guides to fisheries management, is presented in Table
623.1.
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Table 6.2.3.1. Proportion (%) of Hits, Misses, or False Alarms
depending on the criteria used (i.e., respectively SSB > Bpa, F <
Fpa, or SSB > Bpa and F < Fpa) and the type of fishery.

Criteria Fishery Hit  Miss AFﬁilrs;
SSB All 51 25 24
SSB Flatfish 52 18 30
SSB Industrial 16 21 63
SSB Pelagic 57 26 17
SSB Roundfish 56 29 15
F All 49 44 7
F Flatfish 52 43 5
F Pelagic 27 63 10
F Roundfish 52 40 8
F and SSB All 53 23 24
F and SSB Flatfish 50 17 33
F and SSB Pelagic 57 26 17
F and SSB Roundfish 55 25 20

Overall, the main difference between the criteria used is
that using only F will result in relatively low False Alann
rates but high Miss rates. Using only SSB results in a

strong decrease of Miss rates together with a markedly
higher proportion of False Alann rates. The best results
were achieved using both criteria, with a 53% Hit rate,
23% Miss rate, and 24% False Alann rate. This suggests
that the current framework is sound, and implies that
management is keeping stocks very near the boundary
condition for safe biological limits.

Tables 6.2.3.2 and 6.2.3.3 give a quantitative indication
of the tme impact of the advice depending on the
scenario: not just that advice was provided, but how
management actually responded to the advice and the
indicator. This also shows that, in general, the advice
was appropriate. If the EcoQO was not met, a strong
reduction in Total Allowable Catch (TAC) of about 18%
was suggested in case of a correct advice (Hit), whereas
there was an increase of TAC averaging between 10%
(SSB) and 15% (F) in case of a Miss. Ifthe EcoQO was
met, a correct advice resulted in a suggested increase of
the TAC between 26% (SSB) and 16% (F), whereas in
case of a False Alann the TAC was suggested to
decrease between 9% and 18%. Overall, the advice using
SSB appears more appropriate, with relatively small
changes in case of a Miss or False Alann but relatively
higher changes of TAC in case of Hits. This again
implies that management is keeping stocks near their
precautionary reference points, such that many “errors”
in advice are the consequence of relatively modest
estimation  inaccuracies around these boundary
conditions.

Table 6.2.3.2. The average change of the TAC (%) that was actually implemented for various scenarios, i.e., EcoQO (SSB> Bpa) is

met (1) or not met (0) and advice is correct (1) or not correct (0).

Scenario EcoQO Advice Flatfish
1 0 1 -11.8
2 0 0 9.6
3 1 0 -6.0
4 1 1 239

Industrial Pelagic Roundfish Total
-37.7 -21.5 -18.8

0.0 8.7 122 10.3
-2.4 -13.1 -17.7 -9.4
11.4 10.8 38.9 26.1

Table 6.2.3.3. The average change ofthe TAC (%) that was implemented for various scenarios, i.e., EcoQO (F<Fpa) is met (1) or not

met (0) and advice is correct (1) or not correct (0).

Scenario EcoQO Advice Flatfish Pelagic Roundfish Total
1 0 1 -11.7 -34.5 -20.9 -18.1
2 0 0 115 10.2 20.8 15.5
3 1 0 -7.3 -4.3 -26.4 -17.5
4 1 1 17.0 5.6 17.4 163
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6.2.4 Historie trajectories

The Ecological Quality Objective proposed by the Fifth
North Sea Conference could be interpreted to mean that
the trends in SSB relative to Bpa and/or F relative to Fpa
should be reported for every stock, as is attempted in
these analyses (Table 6.2.3.1). There is an alternative
interpretation of the EcoQO proposed at the Conference,
i.e., that a composite indicator recording the proportion
of stocks within safe biological limits should be
produced. In such a case, the reference level might be
100% of stocks above their precautionary reference
points (in the pristine state, fishing is always zero and
biomasses are within the range of variation of
unharvested stocks). The target level would allow for
assessment uncertainty, and the desired percentage of
stocks complying with their precautionary reference
points would correspond to the overall risk tolerance
used when setting the precautionary reference points to
begin with.

Both of these interpretations of the EcoQO and their
associated target and reference levels are consistent with
the management goals for the individual stocks as
assessed by ACFM. For each of these stocks, the ACFM
and ICES goal is to keep SSB above Bpaand F below Fpa.
In this context, the adoption of ecosystem-based
management would not result in lower conservation
standards than are already in place and can therefore not
have any adverse impact on the conservation and
management goals for target stocks. However, it would
be necessary for management to be highly risk intolerant
with regard to achieving this target of 100%. Given the
quantified performance of Bpa and Fpa as EcoQOs,
increasing the risk intolerance of managers for Misses, in
particular, (that is, being certain that all true stock sizes
remain within safe biological limits) would necessarily
require decisions that would result in more False Alarms.

The historic trajectories used were the time series of SSB
and F estimates from the 2002 assessments for as far
back as ICES has provided quantitative catch advice.
These figures are all available on the ICES website
(http://www.ices.dk/committe/acfm/comwork/rer)ort) as
the third figure in each assessment.

Historic trajectories of the performance of management
advice showed no clear trends in Hits when based on
SSB only, F only, or SSB and F together (Figures 6.2.4.1
to 6.2.4.3). However, from these figures it appears that
Misses were particularly coimnon in the mid-1990s when
based on SSB alone or SSB and F together. When based
on F alone. Misses appeared to decrease from the mid-
1990s onward. Because the assessments have not
converged enough to be confident of what the “tme” (at
least stable) estimates of F and SSB in 2002 will be, this
year was not included in the analysis.
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The historic trajectories of the suggested EcoQ metrics
for the commercial species are shown in Figure 6.2.4.4.
This figure shows that at present for about 40% of the
stocks SSB is above Bpaand for about 15% of the stocks
F is below Fpa All stocks that meet the criteria based on
F also meet those based on SSB.

6.2.5 Basis for advice on management measures

Management measures to keep SSB and/or F within safe
biological limits are widely referenced in ICES advice on
fisheries management (ICES, 2002). Above all, they
consist of keeping catches (and effort) at sustainable
levels and minimizing wasteful fishing practices. They
may be supported by technical measures, and spatial and
temporal closures.

6.2.6 Reporting of the EcoQO for commercial
fish stocks

Based on these results, ICES recommends that:

* the wording of the EcoQO be modified slightly.
Rather than “spawning stock biomass also taking
into accountfishing mortality, ...” [italics ours], the
EcoQO should explicitly include both properties.
The EcoQO should be based on the proportion of
stocks where SSB>Bpa and where F < Fpa
considered together.

+ the wording should also make clear that it is the
annual estimates of SSB and F that should comply
with their respective reference points, and not the
tme SSB and F, which cannot be known in the year
when the management decisions must be made.

The existing management approaches for individual
stocks are all based on an assumption that the objective
of management is to move SSB above Bpa and to keep
fishing mortality sustainable. The EcoQO would simply
condense this information into a form that gives an
appropriate overview of the overall status of North Sea
fish stocks. Care must be taken in the interpretation of
this paired EcoQO for two reasons. In the past, some
stocks have dropped out of the assessment system when
they fell to a very low biomass (e.g.. North Sea
mackerel). Also, a number of stocks that are fished
commercially have been depleted to a fraction of their
former abundance (e.g., spurdog (Squalus acanthias),
thomback ray (Raja clavata)) but are not assessed by
ICES.

As the value of the metric depends on the stocks
included in estimating the percentages, rigorous criteria
should be used to determine which stocks should be
included and this list should be clearly stated when using
the EcoQ metric.
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Figure 6.2.4.1. Historic trajectory ofthe performance of advice based on SSB.
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Figure 6.2.4.2. Historic trajectory ofthe performance of advice based on F.
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The ACE evaluation of B, and F,,, as EcoQOs indicates
that Misses and False Alarms are about equally frequent.
This suggests that advice based on SSB and F will not
recommend catch reductions when in fact they are
needed for about one stock in five, although the Miss rate
seems to be going down in recent years. However, advice
based on SSB and F relative to their reference points
recommends unnecessary catch reductions about equally
often. This symmetry in error rate de facto treats both
types of errors (Misses and False Alarms) as equally
undesirable. In this particular EcoQO, False Alarms are
more ecologically precautionary than Misses, so from the
perspective of conservation, it would be desirable to
reduce the Miss rate. This could be done by choosing
different positions for the reference points (higher B,
lower F,,), but with present knowledge this is likely to
increase the False Alarm rate, and advise for unnecessary
catch reductions more often. This may not please all
customers of the advice. A more effective way to reduce
the error rate would be for management to try to
maintain stocks at biomasses somewhat above B, and
fishing mortality somewhat below F,,. This was always
the intent of ICES, as it repeatedly stresses in its advice
that the precautionary reference points should be treated
as boundaries on SSB and F, rather than as targets
(ICES, 2002).

When considering how the performance of these
EcoQOs can be improved, we must also consider the
reliability of the assessments themselves. As noted
carlier, assessments are known to be imperfect, as there
is uncertainty in both the analytical formulations of
processes such as natural mortality and age-specific
catchability of fleets, as well as in parameter estimates
due to sampling error in the input data. Hence, the annual
estimates of SSB and F can be expected to have some
error (and assessment outputs always provide estimates
of the magnitude of estimation errors).

As long as the errors are only variance, they might render
estimates of SSB and F less sensitive as indicators for
EcoQOs (the Hit rates are only slightly better than 50%),
but they should not bias performance. However, if the
errors in estimating SSB and F reflect systematic bias,
performance might be impaired. This is a real risk
because some assessments have been known to suffer
from retrospective bias (ICES, 2002), such that
successive assessments recalibrate the absolute estimates
for a number of past years. The more common pattern is
for SSB to be overestimated and fishing mortality to be
underestimated for the current and recent past years,
consistent with (but not proof of) under-reporting of fish
actually killed by the fishery (under-reporting of landings
and/or discarding). This bias means that the By, values
from any single assessment may not be perfectly
biologically calibrated with SSB estimates from
assessments in earlier or later years, i.e., if By, is taken
from an assessment in, say, 1999, it may not reflect
perfectly the boundary of safe biological limits on SSB
from an assessment in 1996 or 2002. If this problem
were common and serious in ICES assessments,
however, it should have led to a preponderance of Misses
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over False Alarms (as is the case for F when used alone
for much of the period).

Expert groups under ACFM and the Resource
Management Committee are working on several aspects
of precautionary reference points, but new estimates of
B.. are not yet available. The relatively high Miss rates
in the mid-1990s are consistent with the retrospective
bias that was found in assessments in the late 1990s,
which were strongly influenced by those catches. The
relatively high Miss rates during a period when many
assessments are now known to have suffered
retrospective bias suggest that, with improved data, it
may be possible to reduce Misses without increasing
False Alarm rates unacceptably.

A Hit rate of only slightly more than 50% might be taken
to suggest that By, and F, are, in fact, poor EcoQOs.
This conclusion would be premature, because they
clearly advised correct management action most of the
time. Also, a Hit rate of around 50% is, due to
uncertainties in point estimates, the expected distribution
of advice based on technically correct assessments in
those cases where the true population value is close to
the reference value to which it is compared. An
interpretation of how the distribution of Hits and Misses
relates to the actual performance of the management
system would require a more detailed understanding of
how the distribution has related to the difference between
“true” value and reference value over time and how the
resulting advice works over time as a control system.
Furthermore, knowledge of the actual performance of
these EcoQOs in practice only exists because of a long
history of use of the indicators. Moreover, this use has
been in contexts where their strengths and weaknesses
are examined critically on essentially an annual basis,
and potential biases, such as the retrospective pattern in
assessments, have been discovered and examined. It may
be naive to assume that indicators associated with other
EcoQOs, with which the scientific community often has
less experience and in far less critical environments, will
necessarily be less vulnerable to bias or high variance.

Given that this is the first evaluation of an EcoQO for
commercial fish species, it is timely to reiterate previous
ICES advice in relation to this EcoQO (ICES, 2001b).
Management of fishing effort at levels which deliver a
high probability that SSB exceeds By, for target species
is likely to ensure the effective conservation of target
species in relation to the objectives of the ecosystem
approach to fishery management. However, management
to By, does not ensure complete ecosystem integrity (e.g.,
it does not address problems of local extirpation of
species such as skates and rays, nor local depletions of
targeted species) and this caveat must be taken into
account when interpreting the EcoQO for commercial
fish species.

ACE also reiterates that additional reference points for
fish populations should be considered as part of the
ecosystem approach to fisheries management (ICES,
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1998, 2001b). Those that have been identified as
necessary are reference points for:

1) Non-target fish species taken as by-catch or killed
by the gear (this includes species that may be
targeted in some fisheries but for which ACFM has
not determined reference points (ICES, 1997));

2) Ecologically dependent fish species (species that
are so tightly linked ecologically to the target
species that changes in the abundance/distribution
of the target, which do not approach B,, may still
compromise the status of the ecologically
dependent species);

3)  Genetic health of fish populations (the Convention
on Biological Diversity explicitly recognizes the
need to conserve genetic diversity).

6.2.7 References

ICES. 1997. Report of the ICES Advisory Committee on
Fishery Management, 1997. ICES Cooperative
Research Report, No. 223.

ICES. 1998. Report of the Working Group on Ecosystem
Effects of Fishing Activities. ICES CM
1998/ ACFM/ACME: 1.

ICES. 2001a. Report of the ICES Advisory Committee
on Fishery Management, 2001. ICES Cooperative
Research Report, No. 246.

ICES. 2001b. Report of the ICES Advisory Committee
on Ecosystems, 2001. ICES Cooperative Research
Report, 249: 56-58.

ICES. 2002. Report of the ICES Advisory Committee on
Fishery Management, 2002. ICES Cooperative
Research Report, No. 255.

6.3 Development of EcoQ element (¢) Seal
population trends in the North Sea

Source of information

The 2003 Report of the Working Group on Marine
Mammal Ecology (WGMME) (ICES CM 2003/
ACE:03).

Summary

For the EcoQ element (¢) Seal population trends in the
North Sea, the EcoQO is that no seal population in the
North Sea should decline by more than 10% over less
than ten years. The species covered by this EcoQO are
grey seals and harbour seals.

1. Current levels of seals. Initial results suggest that
approximately 30-50% of the populations of harbour
seals in European waters perished during the 2002
Phocine Distemper Virus epizootic. As not all surveys
after the 2002 epizootic have been completed, population
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estimates for harbour seals in 2002 are not currently
available.

2. Historic trends. Time series of abundances from
which historic trends can be derived are only available
for grey seals and harbour seals for parts of their North
Sea distribution. This is a weakness of the EcoQO.

For the populations investigated, in most cases the
changes in population estimates of more than 10%
between years were only detected one year at a time and
were considered to be false alarms. An exception is the
decline caused by the phocine distemper virus epizootic
of 1988. This was detected in populations and generated
appropriate responses (i.c., research into the causes of the
epizootic was conducted).

3. Data for assessment on whether the EcoQO is being
met. The number of births is a sensitive parameter
responding more rapidly than total population size to
changes in habitat conditions such as food availability.
Pup/adult ratio is probably an indicator that will rapidly
identify impaired reproduction in harbour seal
populations where populations are surveyed during
breeding and moulting seasons.

4. Draft guidelines. ICES does not recommend a specific
protocol for the monitoring of seal populations. Phocid
seal survey methods, data collection, and analytical
techniques vary between regions. ICES recognizes that
the compilation of these procedures into a single
document will provide a valuable reference on seal
census techniques.

5. Management measures. The management strategics
for marine mammals applied by most countries in the
OSPAR area are oriented towards maintaining or
increasing marine mammal populations, so current
management strategies are gencrally appropriate. A “Hit”
for this EcoQO triggers further research. The history of
the effect of phocine distemper virus on harbour seal
populations in European waters suggests that substantial
reductions in seal numbers within the space of several
months will trigger research in most countries. However,
the comprehensiveness of these resecarch programmes
varies substantially between countries, from no research
at all to detailed studies. It is certain that, despite signing
the Bergen Declaration prior to the seal epizootic of
2002, no country initiated research on the basis that the
EcoQO was triggered.

Recommendations and advice
ICES recommends as follows:

a) Current levels. There is a lack of information on the
present population levels of the seal stocks in the
North Sea, especially for the harbour seal. It is hoped
that this information will be available for the largest
part of the North Sea for consideration in 2004,
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b) Datafor assessment on whether the EcoQO is being
met. ICES recommends the use of the number of seal
births as a sensitive parameter responding more
rapidly than total population size to changes in
habitat conditions such as food availability.

c¢) Draft guidelines. ICES does not recoimnend a
specific protocol for the monitoring of seal
populations.

d) Management measures. The management strategies
for marine mammals applied by most countries in the
OSPAR area are oriented towards maintaining or
increasing marine mammal populations, so current
management strategies are generally appropriate.

Scientific background
6.3.1 Current levels of seals

Initial results suggest that approximately 30-50% of the
populations of harbour seals in European waters perished
during the 2002 Phocine Distemper Vims (PDV)
epizootic (Figure 6.3.1.1). As not all surveys after the
2002 epizootic have been completed, population
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estimates for harbour seals in 2002 are not currently
available. Abundance estimates will be available for the
2004 meeting of WGMME.

The longer-tenn consequences of epizootics in European
harbour seal populations have been explored in a recent
paper (Harding et al. 2002). Immunity played no
substantial role in the dynamics of the 2002 epizootic. A
stochastic model explored the relationship between
mortality, recurrent epizootics, and the long-tenn growth,
fluctuation, and persistence of populations. Given the
period between the first and second epizootics, life
history parameters of harbour seals, and known
anthropogenic mortality, epizootics recurring with the
same frequency are unlikely to drive European harbour
seal populations to extinction. However, recurrent PDV
epizootics of the same observed frequency and severity
as those seen to date will reduce the long-tenn stochastic
growth rate of harbour seal populations by approximately
50%. At the observed epizootic frequency, the risk for
reduction to 10% of initial population size increased
from a negligible 0.001 to a substantial risk of 0.18.
Marine wildlife managers need to ensure that estimates
of acceptable anthropogenic mortality take this into
account.
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Figure 6.3.1.1. Spread ofthe PDV epizootic in harbour seals in European waters in 2002. Red shading indicates areas where infected

seals were observed on the date given. (From Reijnders, 2003).
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The most recent estimates of grey seal abundance in the
North Sea that were available to ACE are presented in
Table 6.3.1.1. These figures have to be revisited at the
2004 meeting of WGMME.

Table 6.3.1.1. Current estimates of the abundance of grey seals
in North Sea waters (from SCOS, 2002).

Region Year Estimate of
abundance
UK 2001 70,000
Gennany 1998 100
The Netherlands 2000 500
Others ?
6.3.2 Historic trends

Data are available on the abundance of harbour seals in
most of the North Sea and for grey seals in UK waters
and in the Schleswig-Holstein Wadden Sea. These data
are discussed below. Time series of abundances are not
available for either species for all parts of the North Sea.
This is a weakness ofthe EcoQO.
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A working definition for a “False Alarm” for use with
this EcoQO is that a False Alann has occurred when the
estimate of seal abundance between two consecutive
years has decreased by at least 10%, but that the time
series for the years immediately following suggested that
the observed “decline” in the year in question was a
sampling artefact.

Figure 6.3.2.1 shows the change in estimates of pup
production between years based on data for grey seals in
UK waters for 1960-2001 (Duck, 2002). The data
indicate that on seven occasions, estimates of pup
production fell by over 10% between consecutive years
during this period (Figure 6.3.2.1). British grey seal
populations generally increased over the period for
which data are available, so a reduction in pup
production between consecutive years of 10% was
considered a False Alann.

ACE did not have access to the confidence intervals
associated with the data points for this time series.
Therefore, ACE was unable to detennine whether these
False Alanns would remain if the uncertainty associated
with each point estimate for each year was included in
the calculation.

985 1990 1995 2005

Year

Figure 6.3.2.1. Time series of annual changes in estimates of grey seal pup production at major UK breeding sites in the North Sea,
except Helmsdale, Orkney, and Shetland (extracted from Duck, 2002)
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Figure 6.3.2.2 shows data for harbour seals in the Danish
Straits and Skagerrak for 1988-1998 (Héarkonen et al.
2002). The figure shows the change in estimates of pup
production between years. If these data can be
considered “historic”, they indicate one occasion when
estimates of abundance fell by over 10% between
consecutive years over this period. These harbour seal
populations generally increased over the period for
which data are available, so this observed reduction
between consecutive years of 10% was considered a
False Alann for which data are available. ACE did not
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have access to the confidence intervals associated with
the data points for this time series. Therefore, ACE was
unable to detennine whether this False Alann would
remain if the uncertainty associated with each point
estimate for each year was included in the calculation.

Table 6.3.2.1 shows data for grey seals in the Schleswig-
Holstein Wadden Sea waters for 1989-2000. If these
data can be considered “historic”, they indicate that there
would be no Hits, Misses, or False Alanns for these
animals.
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Figure 6.3.2.2. Time series of annual changes in harbour seal abundance from the Danish Straits and Skagerrak, 1988-1998.

Extracted from Hérkonen et al. (2002).

Table 6.3.2.1, Time series of the recorded numbers of grey seals in the Schleswig-Holstein Wadden Sea. Extracted from

http://www.waddensea-secretariat.org.

Breeding season Counted live pups; Dead pups Adults counted during Adults counted in
Number of births the breeding season spring
1988/1989 9 0 16 26
1989/1990 3 1 20 51
1990/1991 7 1 10 47
1991/1992 6 1 13 57
1992/1993 10 1 28 54
1993/1994 7 3 12 56
1994/1995 5 2 7 88
1995/1996 11 3 17 53
1996/1997 11 4 14 73
1997/1998 9 0 18 100
1998/1999 11 2 19 -
1999/2000 13 3 ? ?
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Table 6.3.2.2 shows the indices of abundance of harbour
seals at The Wash, UK, for 1988-2001 (Duck and
Thompson, 2002). If these data can be considered
“historic”, they indicate that a Hit would have occurred
correctly in response to the phocine distemper virus
epizootic of 1988. This “Hit” did indeed occur and
generated an appropriate response (i.e., research into the
causes of the epizootic was conducted). Table 6.3.2.3
shows the indices of abundance of harbour seals in the
German Wadden Sea, 1975-2001. If these data can be
considered “historic”, they indicate that a Hit would have
occurred correctly in response to the phocine distemper
virus epizootic of 1988. This “Hit” did indeed occur and
generated an appropriate response (research into the
causes of the epizootic was conducted).

Evaluating the relative importance of Hits, Misses, and
False Alarms requires a trade-off between Type I and
Type II errors. This is an area of interaction between
science and policy. Clearly it is not the responsibility of
ICES to decide policy, so further interaction with policy-
makers is required to develop this arca of EcoQOs. It is
not clear from the request what consideration should be
given to trade-offs between these errors.

Changes in seal numbers in individual colonies can be
caused by migration between colonies or the
establishment of new colonies. It is therefore important
to take this into account when considering rates of
change in the populations.

Table 6.3.2.2. Counts of harbour seals in The Wash, UK. Data
from Duck (pers. comm.) and Annex III of Scientific advice on
matters related to the management of seal populations 2002
(SCOS, 2002).

Year Count
1968 1468
1969 1722
1969 1473
1970 1662
1972 1632
1978 2186
1978 2176
1980 2191
1988 3087
1989 1531
1990 1532
1991 1226
1992 1724
1993 1759
1994 2277
1995 2266
1996 2151
1997 2561
1998 2367
1999 2320
2000 2528
2001 3194

Table 6.3.2.3. Time series of counts of harbour seals from the German Wadden Sea (Abt, pers. comm. to Scheidat).

Year Neider Sachsen Schleswig Holstein Wadden Sea Total
1975 1,049 1,749 3,492
1976 1,163 1,682 3,526
1977 1,140 1,741 3,622
1978 1,228 1,712 3,620
1979 1,109 1,856 3,745
1980 1,298 2,025 4,410
1981 1,441 2,200 4,672
1982 1,543 5,247
1983 1,777 5,851
1984 1,936 3,300 6,249
1985 2,062 6,878
1986 2,272 7,740
1987 2,400 3,986 8,790
1988 2,508 4,124 9,800
1989 1,401 1,685 4,355
1990 1,620 1,930 5,005
1991 1,924 2,304 5,921
1992 2,255 2,792 6,988
1993 2,482 3,269 8,107
1994 3,111 3,266 8,916
1995 3214 3,745 9,761
1996 3,529 4,537 11,013
1997 4,319 5,003 12,927
1998 4,588 5,568 14,446
1999 4,809 6,134 15,244
2000 5233 6,700 17,008
2001 6,223 7,534 19,387
2002 6,481 7,876 20,975
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6.3.3 Data for assessment on whether the
EcoQO is being met

The number of births is a sensitive parameter responding
more rapidly than total population size to changes in
habitat conditions such as food availability. Pup/adult
ratio is probably an indicator that will rapidly identify
impaired reproduction in harbour seal populations where
populations are surveyed during breeding and moulting
seasons.

A strong assumption behind this EcoQO is that, in the
absence of major mortality incidents, real population
declines of greater than 5 % per year would be unusual in
seal populations at or below carrying capacity levels and
these declines would be detected reliably in surveys of
either adults or newborn pups. It also assumes that
observed declines between years are real. On a short-
term scale, seal population size may not be the parameter
most sensitive to environmental change. Due to the
longevity and delayed maturity of seals, several years are
usually needed before changes in their reproduction or
immature survival rates affect their breeding numbers.
Substantial increases in adult mortality would have a
more immediate effect. Nevertheless, rates of change in
population sizes are reasonably good indicators of
important changes in seal populations, where density-
dependent effects may easily reduce the usability of
other population parameters such as absolute size.

6.3.4 Draft guidelines

ACE does not recommend a specific protocol for the
monitoring of seal populations. Phocid seal survey
methods, data collection, and analytical techniques vary
between regions. ACE recognizes that the compilation of
these procedures into a single document will provide a
valuable reference on seal census techniques.

Monitoring protocols for marine mammals involve trade-
offs between cost, resourcing, appropriate spatial-
temporal survey coverage, and the appropriate survey
technique, which is affected by behaviour, and current
population status. Initial discussions on the development
of this EcoQO (ICES, 2001) identified the value of this
EcoQO specifically because most countries in the
OSPAR arca have appropriate monitoring programmes
in place.

WGMME reviewed census techniques for land-breeding
phocid scals, and statistical analyses of resulting data
(including correction factors). The review identified a
general similarity in harbour seal survey techniques. In
contrast, two different types of methods are used for the
grey seal: one method for the Baltic Sea and another type
of method most commonly used elsewhere.

Harbour seals

The standard methodology for estimating harbour seal
population size is by aerial surveys of haul-out sites
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during the pupping or moulting periods when a larger
fraction of seals are hauled out (Gilbert and Wynne,
1988; Heide-Jorgensen and Harkonen, 1988; Thompson
and Harwood, 1990; Stobo and Fowler, 1994; Gilbert
and Guldager, 1998; Reijnders ef al., 1997; Frost et al.,
1999; Huber ef al., 2001; Jeffries et al., 2003). A good
knowledge of the behaviour, pupping and moulting of
the seal, and the effect of environmental factors on them,
is necessary to chose the proper survey time and for
corrections for the fraction of seals not hauled-out during
survey operations.

Grey seals

The most common method for estimating grey seal
populations is to use counts of pups during the breeding
season. This is done by a series of aerial surveys, using
photography, through the course of the breeding season.
Individual breeding colonies are photographed several
times per year. The total number of grey seals is
estimated by applying a scaling factor to the pup counts
(Duck, 2002). In the Baltic region, grey seal surveys are
conducted annually during the moulting period (as the
pups are not easily discernable on the ice where they stay
after pupping) (Jissi and Jissi, 2001; Helander and
Karlsson, 2002).

6.3.5 Management measures

The management strategies for marine mammals applied
by most countries in the OSPAR area are oriented
towards maintaining or increasing marine mammal
populations, so current management strategies are
generally appropriate. A “Hit” for this EcoQO triggers
further research. The history of the effect of phocine
distemper virus on harbour seal populations in European
waters suggests that substantial reductions in seal
numbers within the space of several months will trigger
rescarch in  most countrics. However, the
comprehensiveness of these research programmes varies
substantially between countries, from no research at all
to detailed studies. It is certain that, despite signing the
Bergen Declaration prior to the seal epizootic of 2002,
no country initiated research on the basis that the EcoQO
was triggered.

Recent changes in the Norwegian management of grey
and harbour seals in Norwegian waters appear aimed at
achieving substantial reductions in the populations of
these animals. This includes seals in the Norwegian
sector of the North Sea. If these aims are achieved, i.c.,
hunters fill available seal quotas, this management
strategy will trigger this EcoQO. The management
measure required to reverse this is simply to return to the
protocols used prior to 2003 for setting quotas.

However, the revised quotas established by the
Norwegian government demonstrate a failure in the
process of implementation of accepted pilot EcoQOs.
There are only two EcoQOs adopted in the Bergen
Declaration that deal specifically with marine mammals.
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The Norwegian government, a signatory to the Bergen
Declaration, then instituted a management approach, the
aim of which is clearly not to achieve the objective of the
EcoQO. ACE noted that this development indicates that
the essentials of national responsibility under the Bergen
Declaration do not appear to have been communicated to
relevant line managers, in at least one country. ACE was
left pondering whether countries are taking EcoQOs
seriously.
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6.4 Development of EcoQ element (e) By-
catch of harbour porpoise in the North
Sea

Source o finformation

The 2003 Report of the Working Group on Marine
Mammal Ecology (WGMME) (ICES CM 2003/
ACE:03).

Summary

In the Danish North Sea fisheries alone, the extrapolated
annual by-catch was about 4,000 individuals in 1999-
2001. In the recent past, this figure has been more than
7,000 per year. In addition to this, UK fisheries took in
the order of 800 individuals in 1995, and 440 individuals
in 1999. Total fishery by-catch cannot be evaluated
because other fisheries (in particular, Norwegian
fisheries) are not yet monitored for by-catch. The above
decline since 1994 in the by-catch levels of Danish and
UK fisheries occurred as a result of reduced fishing
efforts. It is likely that this trend will continue with the
major quota and effort reductions for the cod fisheries.

There is only one estimate of harbour porpoise
abundance in the North Sea. This was made in 1994
under the SCANS project. The SCANS survey covered
most of OSPAR Region II and estimated a harbour
porpoise population of 300,000 (CV» 0.14) for this area.
The abundance estimate during SCANS only gave an
idea of the summer distribution. There clearly are
migrations and it is dangerous to base possible
management measures to reduce by-catch on the harbour
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porpoise distribution observed during the SCANS I (and
the future SCANS II) survey. Therefore, data on seasonal
distribution and abundance also need to be taken into
account, in addition to the data on abundance from the
SCANS surveys.

The population structure of the harbour porpoise in the
North Sea is not well known, however, there is likely to
be some structuring. Genetic studies indicate differences
between porpoises in the northwestern North Sea and
those in the southern North Seca, and between them and
those on the Celtic Shelf (western Channel — part of the
North Sea in the current context). There is likely to be
further subdivision of the population in the waters
surrounding Jutland. However, studies are at present
inconclusive and it is likely that any “population
boundaries™ that exist will not be fixed in space or time.

In the absence of clear population boundaries, a practical
approach has to be taken with respect to the geographical
basis for evaluating progress. Such a basis could be
aggregated SCANS sampling sub-arcas. The number of
sub-arcas should, however, be kept small, e.g., three or
four, to minimize sampling variance of fisheries effort,
and by-catch and population estimates.

The only method to acquire reliable data for the majority
of the fishing fleets is through the use of independent on-
board observers. A major issue is that of scaling from on-
board observations to fleet scale. In the North Sea,
reasonable estimates exist for most fisheries relevant to
harbour porpoise by-catch, with the notable exception of
any way of estimating by-catch within the Norwegian
small boat fisheries.

The historic trends in by-catch are unknown, and cannot
be reconstructed. In theory, estimates might be made on
the basis of fishing effort, but such information is also
not available except in the years from 1990 onwards. It
would not be possible to assess by-catch rates as there is
no information at present on trends in the abundance of
harbour porpoise. An evaluation of the historic
performance of this EcoQO therefore does not seem
possible.

Scientific background

6.4.1 Baselines against which progress can be

measured

6.4.1.1 Current levels of by-catch

Drift-net fisheries

The UK has several small drift-net fisheries.
Observations have been made on two of these (with
relatively low proportionate effort) and no by-catch has
been observed. By-catches of harbour porpoises in a
Norwegian drift-net fishery for salmon were examined in
1988. A financial reward was offered to fishermen to
return porpoises to port for post-mortem examinations.
Catch rates were among the highest ever recorded for a
marine mammal in a net fishery, at around 0.65-1.47
porpoises/km.hour of fishing effort (Bjorge and @ien,
1995). This fishery was closed after the 1998 fishing
season, mainly for reasons of salmon conservation.

Table 6.4.1.1.1. Estimates of harbour porpoise by-catch by fishery and season (quarter of year) for Danish bottom-set gillnet fishing

in the North Sea (Vinther and Larsen, 2002).

Fishery Season 1987 1988 1989 1990 1991 1992 1993 1994
Cod, wreck 1,2 and 4 97 99 89 104 102 117 116 123
3 276 405 383 173 291 386 606 555
Cod, other 1 and 3 1,410 1,342 1,217 919 1,076 1,307 1,603 1,578
2 and 4 236 323 294 401 386 443 428 456
Hake All 119 160 212 268 405 541 697 493
Turbot 2and 3 2,719 3,229 2,547 3,067 3,033 2,577 2,245 2,534
Plaice All 465 380 231 260 1,018 1,172 1,014 1,627
Sole All 0 0 0 0 0 0 0 0
All All 5,322 5,938 4,973 5,191 6,312 6,543 6,709 7,366
Fishery Season 1995 1996 1997 1998 1999 2000 2001 Mean
Cod, wreck 1,2 and 4 117 121 130 148 126 106 67 111
3 568 475 587 738 511 570% 405% 462
Cod, other 1 and 3 1,546 1,472 1,514 1,943 1,705 1,420 950 1,400
2 and 4 435 445 538 565 411 413 261 402
Hake All 381 189 119 142 217 181 158 285
Turbot 2 and 3 2,366 1,999 1,402 1,034 737 985 1,144 2,108
Plaice All 1,325 1,292 1,018 636 521 475 903 822
Sole All 0 0 0 0 0 0 0 0
All All 6,737 5,991 5,308 5,206 4,227 4,149 3,887 5,591

* By-catch in this fishery is overestimated, as the effect of the mandatory use of pingers has not been taken into account.
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Set-net fisheries

Extrapolation of observed by-catch rates to fleet level in
the Danish bottom-set fisheries in the North Sea gives an
annual by-catch between 3,900 and 7,400 porpoises in
the period 1987 to 2001 (Table 6.4.1.1.1).

Larsen ef al. (2002) demonstrated a complete elimination
of observed by-catch in the Danish North Sea wreck
gillnet fishery in the third quarter of the year due to the
deployment of pingers. The by-catch estimates in Table
6.4.1.1.1 were made without considering the number of
animals likely to have been saved by the use of pingers.
Assuming 100% effectiveness, these would have
amounted to 570 animals in 2000 and 405 in 2001.

Vinther (1999) reported observations of 329 net km.days
between 1995 and 1998 on Danish set-net fisheries in the
Kattegat and Skagerrak. A total of five porpoises were
observed as by-catch in one ICES rectangle; four of these
were caught in the lumpfish fishery. This equates to
fifteen animals by-caught per 1,000 net km.days.

Harbour porpoise by-catch has been estimated for UK
fisheries for cod, sole, ray, and turbot in the North Sea
(Table 6.4.1.1.2) for the period 1995-1999. The by-catch
halved during this period as fishing effort (measured in
days at sea) declined. By-catch estimates were based on
observed by-catch per day at sea within metier, on the
assumption that mean effort per day at sea among
sampled vessels was an unbiased estimate of mean effort
per day at sea for the entire metier.

Table 6.4.1.1.2. Estimates of harbour porpoise by-catch in the
North Sea (CEC, 2002). These estimates are for cod, sole, ray,
and turbot set-net fisheries and are derived from individual
estimates for each of the fisheries in each area.

Year North Sea 95% confidence
interval
1995 818 674-1,233
1996 624 500-959
1997 627 513-957
1998 490 383-769
1999 436 351-684

Studies on the by-catch of harbour porpoises in set-net
fisheries were conducted for the Swedish cod and
pollack fisheries in the Kattegat in 1996-1997 (Harwood
et al., 1999). A total of 7,441 net km.hrs were observed
over three seasons of the year in two ICES rectangles on
the Skagerrak/Kattegat boundary. A total of twelve
porpoises were observed as by-catch, while a further
thirteen animals were reported as by-catch on
unobserved vessels fishing in the same rectangles. Based
on these figures, these authors extrapolated a by-catch of
105 anmimals per 10,000 net kmhrs in the
Skagerrak/Kattegat combined. The Swedish fisheries
targeting cod and pollack decreased by 59% between
1997 and 2000 due to the reduction in the stock size of
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cod. Swedish gillnet fisheries in the Kattegat and
Skagerrak also target flounder, crabs, dogfish, pollack,
sole, turbot, and herring. Overall, Swedish set-net efforts
have declined greatly in recent years.

There is no programme established to monitor cetacean
by-catch in Norwegian set-net fisheries, nor is there any
information on fishing effort that might be used to
provide an estimate of by-catch. However, there are a
number of harbour porpoises taken per year in coastal
gillnet fisheries (carcasses are periodically collected for
biological studies). This by-catch may be substantial.
The scale of harbour porpoise by-catch in the Norwegian
offshore gillnet fisheries is unknown.

No by-catch of harbour porpoises has been observed in
German set-net fisheries (Kock, 1997), although a
project was started in 2002 to investigate possible by-
catch. On the basis of evidence from stranded corpses,
there were 23 known by-catches from German waters
between 1987 and 1995, mostly from around the Island
of Sylt. For Schleswig-Holstein there was one recorded
by-catch in 2002.

No information is available on harbour porpoise by-catch
in the Dutch or French fisheries. There is a low level of
fishing effort by Dutch gillnetters, with no records of
marine mammal by-catch from these few vessels. About
four Dutch vessels are reported to be working gillnets on
a regular basis, and a few others on an irregular basis.
Effort data are lacking.

6.4.1.2 Current level of population abundance

There is only one estimate of harbour porpoise
abundance in the North Sea. This was made in 1994
under the SCANS project (Hammond et al., 2002). The
SCANS survey estimated a harbour porpoise population
of 300,000 (CV=~0.14) in OSPAR Region II
(approximately the SCANS survey area minus SCANS
sub-area A, I’, X, and K).

The population structure of the harbour porpoise in the
North Sea is not well known, however, there is likely to
be some structuring (Tolley ef al., 1999). Genetic studies
indicate differences between porpoises in  the
northwestern North Sea and those in the southern North
Sea, and between them and those on the Celtic Shelf
(western Channel — part of the North Sea in the current
context). There is likely to be further subdivision of the
population in the waters surrounding Jutland. Studies are
at present inconclusive and it is likely that any
“population boundaries” that exist will not be fixed in
space or time.

6.4.2 Historic performance of the EcoQO

The historic trends in by-catch are unknown, and cannot
be reconstructed. In theory, estimates might be made on
the basis of fishing effort, but such information is also
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not available except in the years from 1990 onwards. It
would not be possible to assess by-catch rates as there is
no information at present on trends in the abundance of
harbour porpoise. An evaluation of the historic
performance of this EcoQO, therefore, does not secem
possible.

6.4.3 Information for future assessment of the
EcoQO and draft guidelines for
monitoring and evaluating the status of,
and compliance with, the EcoQO

The main types of information required to assess by-
catch rates of harbour porpoises in the North Sea are
population abundance estimates and structure, and the
scale and geographical distribution of the by-catch.

The SCANS survey in 1994 has provided the only
estimate of harbour porpoise abundance in the North Sea.
The line-transect methods used in that survey were the
best available at that time. A second abundance survey is
planned for 2004-2005 that will use the same line-
transect techniques as in 1994, Techniques have,
however, advanced in scaling from transect data to
abundance estimate, primarily through the use of GIS
and post-hoc sampling. These techniques are still being
refined. It is likely that the 1994 survey data will be
revisited to compare with the new survey data.

The abundance estimate during SCANS only gave an
idea of the summer distribution. There clearly are
migrations and it is dangerous to base possible
management measures to reduce by-catch on the harbour
porpoise distribution observed during the SCANS I (and
the future SCANS II) survey. Therefore, data on seasonal
distribution and abundance also need to be taken into
account, in addition to the data on abundance from the
SCANS surveys.

In the absence of clear population boundaries, a practical
approach has to be taken with respect to the geographical
basis for evaluating progress. Such a basis could be
aggregated SCANS sampling sub-arcas. The number of
sub-arcas should, however, be kept small, for example,
three or four, to minimize sampling variance on fisheries
effort, and by-catch and population estimates.

Northridge (1996) reviewed methods to assess the by-
catch of cetaceans. The recommendations of this report
have been followed for most by-catch estimations in the
North Sea in recent years, and it is suggested that these
methods continue to be followed. In summary, the only
method to acquire reliable data for the majority of the
fishing fleets is through the use of independent on-board
observers. It is difficult, but not impossible, to estimate
by-catches in fisheries conducted from smaller vessels. A
major issue is that of scaling from on-board observations
to fleet scale. In the North Sea, reasonable estimates exist
for most fisheries relevant to harbour porpoise by-catch,
with the notable exception of any way of estimating by-
catch within the Norwegian small boat fisheries; even the
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scale of these fisheries remains completely unknown.
By-catch will need to be estimated, preferably using
effort information, within each of the major relevant
fisheries of the North Sea and individual methods will
need to be derived from the above guidance for ecach
fishery.

6.4.4 Management measures to help meet the
EcoQO

The 2002 ACE report (ICES, 2002) gives a review of
and advice on management measures to reduce small
cetacean by-catch. This review includes an evaluation of
overall effort reduction, closed areas, use of pingers in
fixed gears, gear modifications of pelagic trawls, and
other mitigation measures. The advice was given as a
response to a request from the European Commission;
however, it is relevant for this OSPAR request as well.
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