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REPORT OF THE TENTH MEETING OF THE TENTH MEETING OF THE NAMMCO
SCIENTIFIC COMMITTEE

EXECUTIVE SUMMARY

The tenth meeting of the NAMMCO Scientific Committee was held 9 Beptember at the whaling station
at Hvalfjordur, Iceland

MODELLING MARINE MAMMAL - FISHERIES INTERACTIONS IN THE NORTH ATLANTIC

At its 8th meeting, the NAMMCO Council tas#t the Scientific Committee with providing advice on the
economic aspects of marine mam#hslheries interactions. A Working Group on the Economic Aspects of
Marine Mammal- Fisheries Interactions met in February 2000 to consider parts of the requesf. iDae
conclusions of the Working Group was that significant uncertainties remain in the calculation of
consumption by marine mammals, and this uncertainty was the most important factor hindering the
development of models linking consumption with fishecpreomics (NAMMCO 2001). Considering this
conclusion, the Scientific Committee decided to convene a workshop to further investigate the
methodological and analytical problems in estimating consumption by marine mammals. This workshop was
held in Tromsg in &tember 2001 and resulted in, among other things, a list of research priorities to refine
existing estimates of consumption by North Atlantic marine mammals (NAMMCO 2002).

The Scientific Committee viewed the next logical step in this process to beeavref/ihow presently
available ecosystem models can be adapted in order to increase our understanding of and quantifying marine
mammal- fisheries interactions. The Workshop was held in Reykjavik in September 2002. It was tasked
with choosing a preferred rdelling approach for analysing the ecological role of minke whales, harp and
hooded seals, and other marine mammal species in the North Atlantic, identifying required input data, and
recommending a process for further development. The Working Group wespasated to review results or

make guantitative predictions at the meeting, but rather to focus on methodological problems.

Available multi-species models

The Working Group considered descriptions of the range of available-spatties modelling toolS his

includes two general classes of models typified by the Minimum Realistic Models (MRM) on the one hand
and the ECOSIM/ECOPATH approach on the other. The MRM class includes MULTISPEC,
BORMICON/GADGET and Scenario Barents Sea. These models share thetehatics of being system
specific, modelling only a small component of the ecosystem for a specific purpose, and treating lower
trophic levels and primary production as constant or varying stochastically. In contrast,
ECOPATH/ECOSIM is an aihclusive approach that incorporates lower trophic levels and primary
production. Mass balance equations are used, essentially relating production by some species to predation
by others under the assumption that the system is in a stestdy ECOSIM builds uponithapproach, but

drops the equilibrium assumption so that the system is modelled by a set of coupled differential equations.
Potentially ECOSIM, like the MRM class of models, could provide a basis to provide advice on marine
mammalfisheries interactions.

Recommended modelling approach for NAMMCO

Considering the data available or likely to become available in the foreseeable future, the Working Group
favoured the approach of using a limited model that encompassed only the major species of interest, as
opposed to an aléncompassing model where all or most species are included, as a basis for potential
management advice in the short to medium term. This approach can be described as a Minimurm Realistic
type model, as exemplified by Scenario Barents Sea, MBPEC and BORMICON. Other components of

the ecosystem that are not explicitly modelled, such as primary production or zooplankton, could be left as
constant, allowed to vary randomly or linked to environmental covariates.
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The Working Group consideredaththe ECOPATH/ECOSIM package, while providing a viable framework

for some types muhspecies modelling, was not entirely suited to the usage envisioned by NAMMCO.
Potential disadvantages discussed included tHeuiibh functional forms for species intetsgons, and
simplified treatment of agstructure, that may not be appropriate for the particular cases to be considered.
Another problem is the large number of parameter values that need to be specified; some of these may have
an appreciable impact on tputs, and the default suggestions provided by the package may not be the most
appropriate in all circumstances.

Some members voiced the concern that the development of ecosystem models without sufficient data in
some components would produce resultg theght be used inappropriately by managers, who might not
understand the level of uncertainty in the results even if it is specified. However it was agreed that the two
activities should proceed simultaneously: that is, the data gaps identified shofillécody dedicated

studies, while modelling can proceed in candidate areas, even with partial data, as long as the uncertainty of
the results is emphasised and integrated in the results. In this way, modelling approaches can be refined and
the reliability of the results will improve as more data is gathered.

There was agreement that the continued development of the Scenario Barents Sea model should be a
priority, with emphasis on incorporating the predation of harp seals in the model. In addition #iegWor

Group recommended the development of a second, more general North Atlantic "template” model based on
the GADGET platform. This spatially homogeneous model would include species important in candidate
applications to West and East Greenland, Icelanttiae Barents and North Seas. However the abundance

of these species would be varied between the areas according to available information. In areas where data
is lacking, such as West Greenland, the main use of such a model will be to identify theitsesnddiv
variation in input parameters, and thus to assist in the setting of priorities for research. In Icelandic waters,
where better data is available for fish but data on marine mammal diets and prey selection are scarce, such a
model will serve the sae purpose but also generate preliminary scenario results for management. For the
relatively datarich Barents Sea area, the model will augment the main Scenario Barents Sea modelling
effort.

In reviewing the amount of mulsipecies modelling work and saxiated applications to management
decisions that had been conducted wavide over the past several years, the Working Group noted a much
lower than expected activity in this area. This was considered surprising given the emphasis politicians and
managenent authorities have placed on musltiecies (ecosystem) approaches to the management of marine
resources. While the principle of mufipecies management seems to be widely accepted, the practical
aspects of putting it into practice lag far behind thetatic. The Working Group emphasised that progress

in this area will not be made unless significant additional resources are dedicated to it.

Research needs

The Working Group reiterated the research priorities identified by the NAMMCO Scientific Committee
2001 (NAMMCO 2002). In particular the Working Group emphasised that additional information on harp
seal diet and consumption in the Barents Sea is a priority to further the modelling work. The functional
nature of prey selection by marine mammals unaeying levels of prey abundance and from mixtures of
available prey was also considered a priority for further research. To derive these functions diet data must be
collected in conjunction with resource surveys at appropriate temporal and spatial Iscalidition the
Working Group identified the following priorities:

Prey selection:

- theoretical and practical work on prey selection models
- development aggregated consumption functions

- migratory and spatial aspects of consumption models
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Multi-species radelling:
- Further work on the Scenario Barents Sea model
- Use GADGET as a framework to generate template models for candidate areas in the North Atlantic

It was considered that discussion of the economic aspects of marine misheras interactions wad be

premature until at least one of the two models above has been developed. Once models are available that can
predict the variation in target species in response to management measures, linkages to simple economic
models that assess the economic comseces of the responses can be made.

Discussion by Scientific Committee

The Scientific Committee supported the conclusion of the Working Group that progress in the development
and application of mukspecies approaches to the management of marine cesownas lagging far behind

the stated need of management agencies for such approaches, and again emphasised that progress in thi
area will not be made unless significant additional resources are dedicated to it.

The Scientific Committee considered thiamay have identified a way forward in addressing the requests

from the Council, but stressed the importance of completing the necessary modelling work and collection of
required input data before further progress on this matter can be made. For tiéngedbrk, further

progress cannot be made outside of the Barents Sea candidate area without additional resources, and the
modelling effort for the Barents Sea could be enhanced with additional funding and manpower. Priorities for
the collection of inputdata have been identified previously (NAMMCO 2000, 2001) but it cannot be
expected that these data gaps can be filled within a short time frame, even if new resources are dedicated to
the activity. If new resources are not available, the required inpaitcdanot be collected and it will not be
possible to provide the advice to the Council.

Witting, however, pointed out that even if required data should be collected, Minimum Realistic Models
might not be able to realistically project the effects of mordased or decreased harvest of marine
mammals. He argued that to firmly analyse the ecological effects of changes in the harvest of marine
mammals a detailed understanding of the predator prey and competitive interactions of all relevant species is
needé including a description of the density and prey dependent changes in the consumption functions of
all species. While models that include all these interactions may, in principle, be able to predict the
ecological impact of changed harvest levels, theyasent unrealistic modelling approaches because it will

be essentially impossible to estimate all the parameters. For most cases, he therefore found that it is unwise
to base management on the predictions of multi species models, although he agréeddhabtels are

needed for a more basic scientific level in order to obtain a better understanding of various ecosystems.

While there was some disagreement as to the suitability of minimum realistic models in general for
providing management advice, ita agreed that this type of model was superior to the available
alternatives. The Scientific Committee will assess any future modelling efforts critically with regard to the
quality of input data, modelling assumptions and realism before deciding if gicg @dn be given.

The Scientific Committee agreed that the next meeting of the Working Group should focus on assessing
modelling results from the Scenario Barents Sea model and possibly the GAASET template models

for other areas, if they are devetml. The Working Group should also consider the feasibility of connecting

the multispecies models with simple economic models at that time. Wallge agreed to provide the Scientific
Committee with a report on progress in the modelling efforts identifigtidoyWorking Group at next year's
meeting. The Scientific Committee will assess progress made in modelling and in the collection of input
data and decide at that time whether enough progress has been made to warrant another meeting of the
Working Group.
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HARP AND HOODED SEALS

An aerial survey for harp seals in the Greenland Sea was carried out during the period 14 March to 6 April
2002. The last survey was carried out in 1991. The results from the aerial surveys will be used to estimate
the total 2002 hargeal pup production. Subsequently, the status of the stock will be assessed by fitting
population models to the pup production estimate. The ICES Working Group on Harp and Hooded Seals
will meet in September 2003 to review these results and providesamivistock management.

NARWHAL

The Council has recommended that the Scientific Committee should concentrate its assessment efforts on
the West Greenland narwhal in the near term, and that this assessment should be done jointly with the JCNB
if possible.The Scientific Committee was informed about recent progress in satellite tagging and abundance
surveys of narwhal in Greenland and Arctic Canada. A future assessment of narwhals in West Greenland
may require two consecutive meetings to answer specifistigne and to set scenarios for runs of
population models. The Scientific Committee considered it advisable to hold the first assessment meeting in
2004, when surveys from several areas will have been completed and analysed. A subsequent meeting,
probablyin 2005, could deal with both narwhal and the new survey data for beluga which should be
available at that time. Planning for future assessments will have to be done in conjunction with the Scientific
Working Group of the JCNB, of which Witting is Chairmate agreed to liaise between the two groups to

find the best way to carry the assessment forward.

BELUGA

Some new results from satellite tracking of belugas have become available since the Scientific Committee
last performed an assessment in 2001 thetinformation does not provide a basis for altering the present
advice. The next survey of belugas on the wintering ground in West Greenland is planned to be conducted in
March 2004. Results from this survey wilssuming successful completibioe avaable for revising the

present advice in the autumn of 2004 or in 2005.

The Scientific Committee noted with satisfaction the progress in implementing a quota system for beluga
and narwhal in Greenland, but further noted that recent harvest figuresefeml&@rd indicate that little or

no reduction in catch has taken place. The Committee has advised on 2 occasions (2000 dhdt2b81)

stock is substantially depleted and that present harvests are several times the sustainable yield, and that
harvests mst be substantially reduced if the stock is to recover. The Committee stressed that the apparent
delay in reducing the catch to about 100 animals per year will result in further population decline and will
further delay the recovery of this stock.

FIN WHALES

In 2002 the Council clarified its previous request for advice on fin whales, asking that the Scientific
Committee continue with its assessments of fin whale stocks in the areas of interest to NAMMCO countries
with existing and new information ofandance and stock delineation as it becomes available.

An estimate of the abundance of fin whales from the N28&L survey has been completed. The
Committee noted that abundance estimates from the Norwegian survey area of th&39A38rvey have

not been published, and estimates from subsequent surveys in the Norwegian area have not yet been
produced. The Committee recommended that these estimates be completed on a timely basis.

Efforts to tag fin whales with satelldnked tags have continued inethraroes, Greenland and Iceland. In
the Faroes, 12 tag deployments have been made in the past 2 years, of which 2 have transmitted data. One of
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these animals moved into the waters west of Bay of Biscay. Collection of tissue samples for genetic analysis

has continued in the Faroes, Greenland, and Norway. In the Faroes and Norway, samples are collected

through a biopsy program, while in Greenland samples are taken from the annual catch. Iceland has a large
collection of tissue samples from historical catclesyever virtually all of these are from western Iceland.

The Committee noted that satellite tagging had indicated an apparent connection between fin whales in

Faroes and in the waters near Spain and urged the addition of tissue samples from fin hedesnaters

to ongoing studies on stock structure of North Atlantic fin whales.

The Scientific Committee noted that the success rate of deploying satellite tags on fin whales and other large

whales was low and variable between research teams. Tlese\aral research groups working on large

whale tagging in NAMMCO member countries, the USA, Japan and other countries, and the field is quite

competitive. The Committee decided to establish an intersessional correspondence group to:

- identify progress irsatellite tagging made in NAMMCO member countries and elsewhere;

- explore the technical aspects of satellite tagging, including deployment systems;

- briefly consider what tagging experiments have been done and the rates of success;

- recommend ways to furthehe development and success of this technique in NAMMCO member
countries.

The Committee will report their findings at next years meeting of the Scientific Committee.

The Scientific Committee considered that the new abundance data for the Faroese adid Eelas could

allow the assessments for these areas to be updated in the coming year. An assessment of fin whales in the
Norwegian area could be attempted if abundance estimates for the area are completed. Consideration should
be given to contracting ampdate of the genetic analysis including new samples from the Faroes.

MINKE WHALES

In 2002 the Council recommended that the Scientific Committee should complete an assessment of Central
Atlantic minke whales once new abundance estimates from RA8$become available.

Estimation of abundance from the 2001 aerial survey and a reanalysis of the 1987 aerial survey data are
presently being conducted under contract. Analysis of the ship survey data from 2001 is in progress.
Analysis of the 1992001 serie of Norwegian sightings surveys, which includes part of the Central
Atlantic stock, has been completed and reported to the IWC. An aerial digital photographic survey of minke
whales and other species is being conducted in 2002 in West Greenlandic avatensl] be repeated in

2003. Satellite tags have been deployed on 2 minke whales this year in Icelandic waters. Genetic analyses of
the large number of samples from the Norwegian catch are ongoing. However more samples from
surrounding areas, includindpeé Faroes and Iceland, are required to refine the analysis. The Scientific
Committee recommended that tissue samples be collected from these areas by biopsy or other means.

The Scientific Committee considered that a new assessment of the Central Adtackiccould be
conducted after the Working Group on Abundance Estimates has considered the new estimates from the
Icelandic aerial survey and the Icelandic and Faroese ship surveys from2088S

WHITE -BEAKED, WHITE -SIDED DOLPHINS AND BOTTLENOSE DOLPHINS

An abundance estimate for primarily whiieaked dolphins from the NAS®O0L1 Icelandic aerial survey

has been produced, and estimates from previous aerial surveys are in progress. Estimates from the ship
surveys have not been developed. Sampling progfeons Icelandic bycatch of whitebeaked and the
Faroese drive hunt whitesided and bottlenose dolphins have been conducted, and reports on life history and
general ecology should be produced in the coming year. Norway will be initiating a sampling program

Vi.
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involving the collection of approximately 60 whitebeaked dolphins for life history, genetic and feeding
analyses. In addition biopsy samples are collected during sightings surveys.

At this point the Scientific Committee considered that there was stiifficent information on abundance,

stock relationships, life history and feeding ecology to go forward with the requested assessments for these
species. This may become feasible once further abundance estimates from the Icelandic and Faroese areas
are praluced, and the ecological studies in the Faroes, Iceland and Norway are completed. The Scientific
Committee recommended that these studies be completed in a timely manner

GREY SEALS

In 2002 the Council requested that the Scientific Committee providevasgessment of grey seal stocks

throughout the North Atlantic. Dr. Kjell Nilssen has accepted the position of chairman of the new Grey Seal

Working Group. The general terms of reference of this Working Group will be:

- to assess the status of grys sealsiaddceland, the UK, the Faroes, Norway, the Russian Federation,
the Baltic, Canada and other areas;

- survey methods

- stock delineation (genetics, temporal and geographical distribution);

- recommendations.

It was decided that the meeting should be held ity égoril in Iceland. As surveys for this species are being

conducted in Iceland and Norway in 2002, and due to other international meetings with overlapping agendas

it was not considered feasible to schedule a meeting for this WG earlier than this.

HUMP BACK WHALES

In 2002 the Council recommended that the Scientific Committee complete abundance estimates for this
species as a high priority, and should also consider the results of the "Years of the North Atlantic
Humpback" (YONAH) project as it pertaing imember countries in providing advice for this species.

The Scientific Committee noted that abundance estimates are being completed for this species as a high
priority. New abundance estimates from the NAZE®1 aerial and ship surveys are presently unde
development and there is evidence from the Icelandic aerial surveys that the stock is increasing at a rapid
rate in that area. There has also been an increase in both incidental and survey sightings around the Faroes.
The aerial digital photographic sy being conducted in West Greenland should provide an estimate of
abundance in that area. Efforts to obtain photographs and biopsy samples from eastern Icelandic waters were
continuing, as had been recommended last year. In Greenland, 4 satellite tagseéavsuccessfully
deployed on humpback whales this year.

Information from the YoNAH project, pertaining to stock delineation, migration, biological parameters, and
abundance both North Atlantigide and in feeding areas has been published. The Saddtfnmittee has
noted previously (2001) that estimates from the NARSSurvey appear to conflict with the results of the
YoNAH project, and comparison with the estimates from NA&881 should be of great interest.

NORTH ATLANTIC SIGHTINGS SURVEYS

NASS-2001

Minke whales

Analysis of data from the Faroese and Icelandic ship surveys is presently in progress. A preliminary estimate
from the aerial survey around Iceland has been completed, and the final analysis is being conducted by a
contractor. An analysi®f trends in distribution and abundance of minke whales from aerial surveys
conducted in the coastal waters of Iceland in 1986, 1987, 1995 and 2001 showed that the distribution of

Vii.



Repot of the Scientific Committee

minke whales was very stable from year to year, with highest densitiée i8W, N and SE waters of

Iceland. Relative abundance showed a significant increase in the area to the N of Iceland, and moderate but
nonsignificant increases in the higlensity area in SW Iceland (Faxafl6i), NW Iceland and in the survey

area as a wholever the period. The Scientific Committee concluded that the abundance of minke whales
around Iceland has been stable or shown a moderate increase over the period, and that the apparent increas
in relative abundance in the area to the N of Icelandrsistent with population growth after cessation of
catching.

Fin whales

An abundance estimate of 25,352 (95% CI 19,579 to 32,831) from the ship survey around Iceland and the
Faroe Islands was accepted by the Scientific Committee. This is higher angmmcise than estimates

from equivalent areas from past NASS surveys. While some of this increase may be related to increases in
survey efficiency, this factor alone likely cannot explain the observed increase since 1987. Stock increase,
immigration from oher areas, and/or variation in distribution between years may also be involved. The four
NASS ship surveys carried out since 1987 provide an excellent time series of abundance for this species. It
was therefore recommended that a more complete analysisanfjes in abundance over all the NASS
surveys be conducted. This may require sorm@nedysis of past survey data as the coverage has changed
between surveys.

Humpback whales

A preliminary line transect estimate for humpback whales from the 2001 Icelasdal survey has been
completed, resulting in and estimate of 3,057 (95% CI 1;8410) for the area. However this estimate

has a negative bias because of animals missed by the observers and, probably more importantly, animals
missed because thayere diving when the plane passed.

Sightings from the NASR001 ship survey were highly clustered around NE and W Iceland within the
aerial survey block, but substantial numbers were also seen in areas farther offshore. More sightings were
made in the &roese block than in previous surveys. An analysis of these data and from the 1995 survey is
presently being conducted by a contractor.

An analysis of the trend in sighting rate over the course of the 4 Icelandic aerial surveys carried out since
1986 shaved an increase of 11.4% (SE 2.1%) per year over the period in the survey area. This rate of
increase is in accordance with that of 11.6% over the period-1BF&88 in recorded sightings of humpback
whales by whalers operating west of Iceland. Therebkas almost no catch of humpback whales around
Iceland since the first stage of Icelandic whaling came to an end in 1915. Therefore, stock recovery is one
plausible explanation for the trend, however the observed rate is on the edge of biological ipfausibil
Immigration from other areas may also be playing a role.

Lagenorhynchusdolphins

A preliminary abundance estimate for the Icelandic aerial survey has been completed, resulting in an
estimate of 20,444 (95% CIl 12,7182,874). This estimate is biasdownwards both by animals missed by
observers and animals that were underwater when the plane passed over.

Analysis of the ship survey data from 2001 and earlier surveys is considered problematic because of
uncertain species identification, uncertgnoup size estimation, and possible responsive movement of these
species.

Sperm whales

A calculation of sperm whale abundance from the 2001 Icelandic and Faroese shipboard surveys, using a
combination of cueounting and line transect methodologies, ltesuin an estimate of 11,185 (CV 0.34)

for the area. However this estimate is heavily dependent on estimates of the proportion of the time the

viii .
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whales spend at the surface, and the frequency of deep dives, for which there is no data for the survey area.
Once these data are collected, probably through+tadging studies, the estimate can be revised.

Other species

The Scientific Committee considered that, in addition to the species already mentioned, abundance estimates
from the ship survey were feasibfor pilot whales and bottlenose whales. These analyses should be
completed in the coming year. For other species, such as killer whales and blue whales, the data are not
suitable for the estimation of abundance, but general descriptions of distribiltiba produced.

Evaluation of survey methodologies

The Working Group provided a detailed evaluation of the methodologies used in the ship and aerial surveys,
and a list of recommendations for improvements. The Scientific Committee considered thatdtieafRep

the contributory working papers should serve as an excellent guide for the planning and conduct of future
NASS surveys.

Future work

The Scientific Committee agreed that completion of the following analyses should be of high priority:

i. Aerial suvey estimate of minke whales around Iceland from 2001 and 1987, accounting for bias due
to measurement error and whales missed by observers. This work is presently being pursued under
contract.

ii. Spatial analysis of humpback whale distribution and abureladrom 2001 and 1995 ship and aerial
surveys. This work is presently being pursued under contract.

iii. Abundance estimate of minke whales from Faroese and Icelandic ship surveys, 2001. This is in
progress;

iv.  Abundance estimates for dolphins from 8881 and earlier surveys;

V. Abundance estimates for pilot whales and northern bottlenose whales from the 2001 survey.

It was anticipated that all or most of this work could be completed in time for a meeting of the Working

Group early in 2003.

Status fa analyses and publications from previous NASS surveys

Although the idea of publishing a volume on the North Atlantic Sightings Surveys (NASS) was dropped in
2000 by the Scientific Committee, it was revived in 2001 following the NA®E. survey. The Sciéfic
Committeeagreed that a special volume on the NASS surveys in general would be of great interest to many
researchers. Four NASS surveys have been conducted, over a long enough time frame that temporal trends
in distribution and abundance may be ditble. The volume therefore should not merely report abundance
estimates from the later surveys, but should synthesise results from all the NASS surveys to elucidate
temporal and spatial patterns. It was considered that the volume could best be orgasigecids, with
contributors using information from all the NASS surveys regardless of national affiliation.

It was agree that Dr Nils @ien and Daniel Pike would edit the new volume. Given the amount of work that
remains to be done, this volume will ot completed before sometime in 2004.

PROVISION OF ADVICE ON SUSTAINABLE CATCH TO COUNCIL

The Scientific Committee considered ways in which it could improve and enhance the provision of its
advice on sustainable catch to the Courfcileview of requestfor advice from the Council shows that they

have varied quite widely, ranging from general requests for stock assessments, to requests mentioning
specific potential catch levels. It was apparent that more specific and detailed requests for advice from the
Council resulted in more useful advice from the Scientific Committee. The Scientific Committee agreed that
the explicit statement of management goals was one of the most important considerations in providing high
quality scientific advice on sustainablaich. Requests for advice on catch levels should contain a minimum
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of information about management goals and timelines so that they can be responded to effectively. It was
agreed that a Correspondence Group should be established to provide guidancotmtilein the most
effective formulation of requests for advice, and report back to the Committee in advance of the next
meeting of the Council.

Relatively few organizations involved in fishery management actually use adefgled management
procedurethe prime example being the Revised Management Procedure (RMP) developed by the IWC.
While the use of an explicit and documented management procedure or procedures would have some
advantages for the Scientific Committee and NAMMCO as a whole, the Comguttsidered that the wide

range of species and harvesting activities subject to NAMMCO advice, and the lack of clear and explicit
mangement goals, would make development of a single or even multiple management procedures difficult or
impossible for NAMMCO The Committee considered that one of the main problems with the use of
explicit management procedures such as the RMP was the lack of flexibility in adapting to different
management goals and different types of fisheries. While part of the intentieweloping such procedures

was to reduce the workload on the committee providing advice, experience with the RMP had shown that
this was not necessarily the end result. The Committee was also concerned that once an explicit
management procedure is adoptétha political level, it can be difficult to change some of the parameters
and assumptions of the procedure even if they are demonstrated to be false.

The Scientific Committee favoured an approach where adviceatmm levels is presented in a form that

shows the probability of achieving desired stock trajectory under different catch options, with a full
evaluation of the uncertainty of the predictions, if sufficient data are available to support such an
assessment. The advice provided for West Greeitdahdja is one example of this approach. In conducting
assessments, it is also advantageous to use more than one assessment model if available, as this increase
confidence in the results.

NAMMCO SCIENCE FUND

At the 9" meeting of the NAMMCO Council in999, the Chairman of the Scientific Committee, Dr Mads
Peter Heidelgrgensen, proposed that the Scientific Committee be given the option of conducting its own
research with funding provided by the Council. Subsequently the Scientific Committee develipied a
proposal for such a Science Fund, with examples of projects that would address issues put to it by Council,
and could be supported within the proposed funding level of the Science Fund. The proposal for the Science
Fund, along with these examples @bjects that could be conducted under the program, was presented to
the Council at their 11th meeting in February 2002. The Council decided not to support the establishment of
a NAMMCO Science Fund. The Council did however acknowledge that a better wayenfsund to

convey the priorities of NAMMCO to National Research Institutions.

The Scientific Committee expressed its profound disappointment that a Science Fund could not be
established. As the intention of the Fund was to fund research that wollthtea@nd accelerate the
response of the Scientific Committee to requests put to it by the Council, the Committee noted that its
recommendations for research must be acted upon by national research institutes if the requests of the
Council are to be fullied in a timely manner.

PUBLICATIONS

Three volumes of NAMMCO Scientific Publications have now been published: VRihded seals in the
North Atlantic Vol 2 Minke whales, harp and hooded seals: Major predators in the North Atlantic
ecosystemand Vol.3 Sealworms in the North Atlantic: Ecology and population dynaniibs latter was
published late in 2001 and has been distributed to libraries, research institutions and to journals for review.
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The following volumes are presently in progress: VoBdugas in the North Atlantic and the Russian
Arctic. ed. Heidelgrgensen, M.P. and Wiig, @. which should be published in October; \Hérttour
porpoises in the North Atlanti¢no title chosen yet). ed. Haug, T., Desportes, G., Vikingsson, G. and
Witting, L., which should be out early in 2008. addition the Scientific Committee has decided to proceed
with a volume on the North Atlantic Sightings Surveys (see above)

FUTURE WORK PLANS

It was decided that Greenland shall host the next meeting of theifsici€oimmittee in November 2003, at
a location yet to be determined.

At least 4 working groups are expected to be active in 2003: Grey Seals, Abundance Estimates, North
Atlantic Fin Whales and North Atlantic Minke Whales. In addition two new groups wéétnby
correspondence: Satellite Tagging and Advice Requests. Given the number of meetings and the fact that
some contract work will be necessary to support these activities, costs might exceed the usual budget
allocation of the Scientific Committee.

ELECTION OF OFFICERS

Gisli Vikingsson was elected as chairman for an additional year, and Lars Wallge was elected as vice
chairman.

Xi.
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REPORT OF THE TENTH MEETING OF THE TENTH MEETING OF THE NAMMCO
SCIENTIFIC COMMITTEE

1. CHAl RMANG6GS WELCOME AND ORENI NG REMARK

Chairman Gisli Vikingsson welcomed the members of the Scientific Committee to their 10th meeting
(Appendix 1), held at the whaling station at Hvalfjérdde noted that Lars Wallge had replaced Dr Nils
@ien on the Committee. On behalf of the Scient@mmmittee Vikingsson expressed his thanks to Dr @ien
for his great contribution to the scientific work of NAMMCO, and welcomed Lars Wallge to the Committee.
Members Mads Peter Heid@rgensen and Christian Lydersen did not attend the meeting.

2. ADOPTION OF AGENDA

The Draft Agenda was accepted with minor changes (Appendix 2).

3. APPOINTMENT OF RAPPORTEUR

Daniel Pike, Scientific Secretary of NAMMCO, was appointed as Rapporteur.
4. REVIEW OF AVAILABLE DOCUMENTS AND REPORTS

4.1 National Progress Reports
NationalProgress Reports for 2001 from the Faroes, Greenland, Iceland, and Norway were presented to the
Committee.

4.2 Working Group Reports and other documents
Working Group Reports and other documents available to the meeting are listed in Appendix 3.

5. COOPERATION WITH OTHER ORGANISATIONS

5.1. IWC

The 54th meeting of the Scientific Committee of the International Whaling Commission was held in
Shimonoseki, Japan, from 25 April to 11 May. Daniel Pike attended as observer for the NAMMCO
Scientific Committee.

An Implementation Review for North Atlantic minke whales was scheduled for this year. However the
Norwegian authorities were not able to provide the required data and estimates of abundance for Northeast
Atlantic minke whales 3 months in advance of the SifielCommittee meeting, as stipulated under the
Revised Management Procedure. Therefore the Implementation Review will be continued in 2003.
Information on minke whale abundance from the 1992601 survey period was presented to the Scientific
Committee.The abundance estimate for this period was substantially lower than that for 1995. Information
on minke whale genetics, dive times and ageing was also presented to the Scientific Committee.

The comprehensive assessment of North Atlantic humpback whiatesontinued from last year. This year

new information on abundance around Iceland from the N@&Survey, and trend in abundance from the
NASS aerial surveys (198801) and observations from whalers (19%985), was used in the assessment.

The assessmémodel was also further developed. The new assessment model was again unable to reconcile
all the available data, and predicts that the population should have reached carrying capacity by now.
However it still appears to be growing in some areas.
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The mmittee considered that an increase in the take of humpback whales by St Vincent and the
Grenadines from 2 to 4 whales was unlikely to have an impact on the population, assuming that the whales
found in the Eastern Caribbean are part of the West Indéesling stock.

Survey reports from the NASEO01 shipboard and aerial surveys around Iceland were presented to the
Committee. In addition, abundance estimates for fin and sperm whales were presented. The Committee did
not have time to fully consider theseports. However, the Committee noted that the sharing of platforms
with an international redfish survey had been successful during A8% and recommended that nations
participating in the redfish survey incorporate a cetacean survey.

Work on the Aboginal Subsistence Management Procedure continued, and the Committee selected a strike
limit algorithm (SLA) for the BeringChukchiBeaufort bowhead whale stock. The Committee is now
moving ahead with trials of SLA's developed for Eastern Pacific grayesghal

The Committee discussed plans for a new aerial survey off Greenland for minke and fin whales to be carried
out in 2002. The survey will use digital photography in a strip transect design.

The third circumpolar series of IWSOWER sighting surveys @Il) in the Southern Ocean will be
completed this year. Results to date indicate that abundance from CPIll is about 46% of that from CPII, a
significant decrease. Many possible reasons for this apparent decrease were discussed, including real
population tange, lower g(0) in later surveys, and an increase in the proportion of animals in areas not
surveyed, especially pack ice areas. No consensus was reached, and the evaluation will continue next year.

The Committee decided to begin andiepth assessmeot sperm whales, and established an intersessional
working group to begin planning.

The Scientific Committee conducted a very extensive review of the proposed JARPN Il research program by
Japan, which involve lethal sampling of up to 150 minke whale&rg@es whales, 50 sei whales and 10
sperm whales annually, according to guidelines previously set for such reviews. In addition the Committee
conducted a scheduled review of the Indian Ocean Sanctuary.

5.2 ICES

Haug reported on recent developments iB$COne ICES committee that deals with marine mammals as an
important issue is the Living Resource Committee (LRC). Suggested future theme sessions under the LRC
wi t h rel evance t o mar i ne ma mmal s i nclude titl es
I nteractionso, 0Bi ol ogi cal Ef fect s of Cont ami nal
Techniqgues and Esti mating Abundance of Seal so.

The ICES Working Group on Marine Mammal Population Dynamics and Habitats (WGMMPH), met in
May 2002 by corresmdence to develop further the basis for advice, following a request from the European
Commission, on cetacean bycatch and bycatch mitigation measures in European Union fisheries.
Information on bycatches of cetaceans in various gear types were reviewdeplogsible limitations in use

of gear and time/area closures discussed. Questions concerning the use of pingers, gear modifications, and
other mitigation measures were addressed. WGMMPH will meet again in March 2003 to address issues such
as bycatches ofmarine mammals in fisheries, the role of seal epizootic events in population regulation,
census techniques used in seal abundance estimation, and the effects of expanding seal populations.

The Scientific Committee noted the continuing overlap of eder between NAMMCO and ICES,
particularly with regard to harp, hooded and grey seals, and bycatch issues with small cetaceans, and urged
scientists from member countries to participate in the ICES working groups to the extent feasible.
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5.3 Canada/Greenland Joint Commission on Conservation and Management of Narwhal and Beluga
Neither the Joint Commission or the Scientific Working Group has met since the last meeting of the
Scientific Committee. Witting has been appointed chairman of the Scientific Wdgkowp, and indicated

that the next meeting would be held jointly with the NAMMCO Scientific Working Group on the Population
Status of North Atlantic Narwhal and Beluga if feasible.

6. INCORPORATION OF THE USERS KNOWLEDGE IN THE DELIBERATIONS OF THE
SCIENTIFI C COMMITTEE.

Grete HovelsrudBroda (General Secretary to NAMMCO) reported on the upcoming NAMMCO
Conference on User Knowledge and Scientific Knowledge in Management Decision Making to be held in
Reykjavik, Iceland 4 7 January 2003. The overall goal bétConference is to find ways to incorporate the
knowledge of users (whalers, sealers and fishermen) into the management gealsian process in

parallel with science. The idea for the Conference emerged from the apparent disagreement between the
userson the one hand, and the scientists on the other with respect to, for example, the actual numbers of
animals (and fish) found in an area, their migratory routes, feeding habits and biology. Management
decisions are predominantly based upon the web@sal knowledge system of science, although co
management programs exist. While marine resource management has great impact on the resource users,
their knowledge is not included in the same manner as science in management decisions. The two
knowledge systemdiffer in a number of ways, and the conference will compare and contrast these in terms
of how the knowledge is gathered, stored, used and transmitted. Thus the Conference will compare the
foundation of the two systems of knowledge in relation to resamargagement, of in particular, marine
mammals. The speaker list includes scientists, users and managers. The topics will focus on experience from
existing projects, the foundations of user and scientific knowledge, a comparison of the two, the
management aésion making process in terms of the information sought in management decisions, and the
process of drafting regulations, and the role and application of user and scientific knowledge. The
Conference will also include two discussion sessions betweerliganahd the open forum of participants.

A drafting group will be established to assess the similarities and differences between the systems of
knowledge, and if the meeting so decides will draft a set of recommendations on how to move forward in
incorpoiting user knowledge in the management decision making process. The Secretary urged the
Scientific Committee members to attend the Conference.

The Scientific Committee supported this initiative and urged members to attend if possible. It was suggested
that the inclusion of input from fisheries science and management, which have a long history in this area,
would be useful.

7. UPDATE ON STATUS OF MARINE MAMMALS IN THE NORTH ATLANTIC

At its 8" meeting in 1998 the Council asked the Scientific Committeeet@ldp a strategy for how to
incorporate the knowledge of users in the advice provided by the Scientific Committee. A strategy to utilise
Stock Status Reports as a means to incorporate user knowledge was approved by the Scientific Committee at
their 7" meeting. Under this system stock status reports would be developed by the Scientific Committee on
stocks for which the Committee had provided advice. These documents would be used as the basis of
discussion with user groups, and their input would be incatpdr The resulting documents would then

reflect the best available scientific and user knowledge about the stock.

At its 9" meeting in 1999 the Council endorsed this proposal. Two stock status reports, on minke and pilot
whales, have since been compttbut the process of integrating user knowledge has been delayed pending
the outcome of a NAMMCO conference on this topic (see Item 6). Also, these reports will have to be
updated to incorporate new results from NAB®1, and a pending assessment by NAGO for minke
whales.
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Pike reported that he had completed a draft of the Stock Status Report for ringed seals, and provided it for
the review of the Scientific Committee. Work on other reports has been delayed due to competing priorities,
but the next porities for completion will be walrus, beluga and fin whales. It is anticipated that the first 3
stock status reports (minke whales, pilot whales, ringed seals) will be placed on the NAMMCO web site in
fall 2002.

The Scientific Committee reiterated tlmaportance of completing these documents, and suggested that
members having a special interest in certain species could complete the initial draft for those species. For
other species, the idea of contracting out production of the reports should be reahdRike agreed to
provide interested members with the format of the stock status reports, and to look into the idea of
contracting the production of reports for species for which there is no special expertise on the Committee.

8. ROLE OF MARINE MAMMALS IN  THE MARINE ECOSYSTEM

8.1 Working Group on Marine Mammal - Fisheries Interactions

Background

At its 8th meeting, the NAMMCO Council tasked the Scientific Committee with providing advice on the
economic aspects of marine mamifisheries interactions. A WorkinGroup on the Economic Aspects of
Marine Mammal- Fisheries Interactions met in February 2000 to consider parts of the request. One of the
conclusions of the Working Group was that significant uncertainties remain in the calculation of
consumption by mane mammals, and this uncertainty was the most important factor hindering the
development of models linking consumption with fishery economics (NAMMCO 2001). Considering this
conclusion, the Scientific Committee decided to convene a workshop to furthestigate the
methodological and analytical problems in estimating consumption by marine mammals. This workshop was
held in Tromsg in September 2001 and resulted in, among other things, a list of research priorities to refine
existing estimates of consumgptiby North Atlantic marine mammals (NAMMCO 2002).

The Scientific Committee viewed the next logical step in this process to be a review of how presently
available ecosystem models can be adapted in order to increase our understanding of and quanitiying mar
mammal - fisheries interactions. Several different candidate models had been identified: the Icelandic
BORMICON/GADGET, the Norwegian MULTSPEC and Scenario Barents Sea, and ECOPATH/ECOSIM.
The Workshop was held in Reykjavik in September 2002. It vek&tawith choosing a preferred modelling
approach for analysing the ecological role of minke whales, harp and hooded seals, and other marine
mammal species in the North Atlantic, identifying required input data, and recommending a process for
further devebpment. The Working Group was not expected to review results or make quantitative
predictions at the meeting, but rather to focus on methodological problems.

The Scientific Committee of the International Whaling Commission had held a workshop on atbeniar

in La Jolla, California in June 2002. Some of the results from the IWC meeting were summarised for the
Working Group. A general conclusion from the IWC meeting was that interactions between marine
mammals and fish species are a topic worthy of guaine scientific investigation. The IWC workshop
investigated several candidate modelling tools, including MULTSPEC and ECOPATH/ECOSIM.

Available multispecies models

The Working Group considered descriptions of the range of available-spatties moelling tools. This
includes two general classes of models typified by the Minimum Realistic Models (MRM) on the one hand
and the ECOSIM/ECOPATH approach on the other. The MRM class includes MULTISPEC,
BORMICON/GADGET and Scenario Barents Sea. These mathele the characteristics of being system
specific, modelling only a small component of the ecosystem for a specific purpose, and treating lower
trophic levels and primary production as constant or varying stochastically. In contrast,
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ECOPATH/ECOSIM is anall-inclusive approach that incorporates lower trophic levels and primary
production.

MULTSPEC, which was established at the Institute of Marine Research in Bergen, is a-perpese
multi-species simulator for the Barents Sea. It was initially dedignebe a tool for calculating the
spawning biomass of capelin, but later interactions between fish and marine mammals were included. At
present the species capelin, cod, herring, polar cod, minke whales and harp seals are modelled.

When marine mammals weadded to the fish species some rather coumiigitive results were obtained.

There proved to be a larger gain in the cod fishery by removing the seal population from the model than by
removing the whale population, even if the whales eat more cod, désreasing the suitability of herring

as food for cod had a larger effect on the yield from the fisheries than removing the marine mammals
altogether. The reason for this lies with the -bedringcapelin dynamics. In order to get the marine
mammals fish interactions right the fisfish interactions must be right. At present MULTSPEC is resting

and there has not been active work on this model for several years due to lack of resources.

Scenario Barents Sea is a series of projects at the Norwegigmu@ognCenter in Oslo with extensive help

and advice from Institute of Marine Research in Bergen and Tromsg. The two first projects were carried out
from 1993 to 1999, while a new project funded by the ministry of Fisheries will be carried out in tlte perio
20022004.

The previous projects compared management strategies for cod and herring éHag&898); studied

among other things the direct and indirect effects of minke whale abundance on cod and herring fisheries
(Schwederet al. 2000a), and alscompared management strategies with respect to long term resource rent,
harvest capacity, catch, and abundance of cod (SchwedeMS 2000b).

When studying the interaction between management of marine mammals and fish, the model in the previous
project includes 4 species: cod, capelin, herring and minke whales. The catch of cod was estimated to
increase by some 6 tons with the removal of every minke whale from the populationl. Sckiwetler
(2000a) found further that minke whale abundance affectsdtidishery in a linear fashion over a wide

range of minke whale abundance. The results concerning the effects on the cod and herring fisheries must be
taken as tentative since the ecosystem model used could be improved, and so could the strategies for
maraging the fisheries.

In the new project harp seals will be included in the model. The aim is to study how various management
strategies for marine mammals will affect the Norwegian-fiseries, on the basis of our current
knowledge and data concernitige population dynamics of, and interaction between, harp seals, minke
whales, cod, herring and capelin. Another aim is to identify gaps in our knowledge, and pressing data needs.
A long term goal is to transport the various components of the model systeen GADGET, and to build

the model further in this system.

BORMICON (A BOReal Migration and CONsumption model) was a rugécies, spatially disaggregated

model initially developed for Icelandic waters. It took into account growth as a functiemsdroption and

allows the user to specify their preferred likelihood functions. The current program, GADGET (Globally
Applicable AreaDisaggregated Generic Ecosystem Evaluation Tool), is a fully parametric forward
simulation model (and can therefore inn@iple be run without any data). A simulation results in population
trends by species, size class, age group, area and time step. These trends can subsequently be compared f
data using appropriate likelihood functions, eventually maximising the likeliHondtions to obtain
parameter estimates. Consumption within GADGET is modelled using suitability functions and mortality
can be either due to predation, other natural causes or fishing.
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The Working Group was impressed with the scope and ambition gbrthjesct in attempting to establish a
framework for ecosystem models of various levels of complexity. When put to use, the GADGET system
will provide a strong and unified platform for data handling, scenario modelling and simulation, and model
fitting. Sucha unified platform is certainly welcome, and so is the information technology that is brought
together in GADGET. However, even with as good information technology as GADGET, it must be
remembered that GADGET is a platform upon which models can be $teiharie and assessment models

are necessarily case specific, and all the specifics needs to be worked out in each particular case. It was
noted that marine mammals have not been included in any of the GADGET case studies to date. The project
has limitedfunding, and will not accomplish much more in the time left beyond putting together the
currently available data and knowledge in the existing framework.

ECOPATH is an equilibrium approach to midpecies modelling. Mass balance equations are used,
essatially relating production by some species to predation by others under the assumption that the system
is in a steadytate. Unlike the models discussed above, ECOPATH also considers the lower trophic
components of the ecosystem, e.g. plankton. ECOSIMsupon this approach, but drops the equilibrium
assumption so that the system is modelled by a set of coupled differential equations. Potentially ECOSIM
could provide a basis to provide advice on marine madistaries interactions. An advantage of the
package is the structured framework it provides to setting out sggpm@esic inputs required for muti

species modelling. Potential disadvantages discussed included-bodt ifunctional forms for species
interactions, and simplified treatment of egjeucture, that may not be appropriate for the particular cases to

be considered. Another problem is the large number of parameter values that need to be specified; some of
these may have an appreciable impact on outputs, and the default suggestiors! iyt package may

not be the most appropriate in all circumstances.

Prey selection processes

To elucidate the prey selection function of minke whales, Norwegian Institute of Fisheries and Aquaculture
performed studies of minke whale foraging dynanmicselected areas in the southern Barents Sea in 1998

and 1999. Stomach contents were sampled onboard commercial whaling vessels whereas the resource
availability was assessed using standard acoustic surveys by research vessels.

Studies of the type prested provide estimates of prey selectivity at the microscale. Howeversmediies

models require estimates of such consumption functions at the macroscale (thteapatial scale of the

strata adopted for the population dynamics modelling). Corrersif the results from microscale
experiments on selectivity to yield macroscale estimates is not straightforward, as the results will depend on
the spatietemporal distributions of predators and their different prey species, and the former may alter in
response to changes in the latter.

There is a rich economic literature on human cho@®l consumer behaviour, and there is a wealth of
experience in estimating models on both the individual level and on the aggregated level. The economic
paradigm of ratinality is that humans make their choices on the basis of utility maximisation within the
options available in the situation, and under budget constraints. A weak form of this paradigm might also be
used when modelling animal behaviour on the micro level.

Recommended modelling approach for NAMMCO

Considering the data available or likely to become available in the foreseeable future, the Working Group
favoured the approach of using a limited model that encompassed only the major species of interest, as
opposed to an aléncompassing model where all or most species are included, as a basis for potential
management advice in the short to medium term. This approach can be described as a Minimum Realistic
type model, as exemplified by Scenario Barents Sea, MSAEC and BORMICON. Other components of

the ecosystem that are not explicitly modelled, such as primary production or zooplankton, could be left as
constant, allowed to vary randomly or linked to environmental covariates.
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Some members voiced the concéhnat the development of ecosystem models without sufficient data in
some components would produce results that might be used by inappropriately by managers, who might not
understand the level of uncertainty in the results even if it is specified. It \ygestad that it would be

better to wait until the required data is gathered before proceeding to ecosystem modelling. Other members
noted that even models in which some components 3
in determining the ensitivity of the model to variation in parameters, and thus in determining the most
important gaps in knowledge. It was agreed that the two activities should proceed simultaneously: that is,
the data gaps identified should be filled by dedicated studieie modelling can proceed in candidate

areas, even with partial data, as long as the uncertainty of the results is emphasised and integrated in the
results. In this way, modelling approaches can be refined and the reliability of the results will i@prove
more data is gathered.

There was agreement that the continued development of the Scenario Barents Sea model should be a
priority, with emphasis on incorporating the predation of harp seals in the model. In addition the Working
Group recommended the adgpment of a second, more general North Atlantic "template” model based on
the GADGET platform. This spatially homogeneous model would include species important in candidate
applications to West and East Greenland, Iceland and the Barents and NortHd®easr the abundance

of these species would be varied between the areas according to available information. The quality of the
available input data varies greatly between areas, and in cases where little information is available, plausible
ranges would beised. It will be crucial to capture the full range of uncertainty in these ranges. In areas
where data is lacking, such as West Greenland, the main use of such a model will be to identify the
sensitivities to variation in input parameters, and thus tstaissthe setting of priorities for research. In
Icelandic waters, where better data is available for fish but data on marine mammal diets and prey selection
are scarce, such a model will serve the same purpose but also generate preliminary scengarforresul
management. For the relatively daieh Barents Sea area, the model will augment the main Scenario
Barents Sea modelling effort.

In reviewing the amount of mulsipecies modelling work and associated applications to management
decisions that habdeen conducted wordide over the past several years, the Working Group noted a much
lower than expected activity in this area. This was considered surprising given the emphasis politicians and
management authorities have placed on rapléicies (ecosyst® approaches to the management of marine
resources. While the principle of mufipecies management seems to be widely accepted, the practical
aspects of putting it into practice lag far behind the rhetoric. The Working Group emphasised that progress
in this area will not be made unless significant additional resources are dedicated to it.

Research needs

The Working Group reiterated the research priorities identified by the NAMMCO Scientific Committee in
2001 (NAMMCO 2002). In particular the Working Groemphasised that additional information on harp

seal diet and consumption in the Barents Sea is a priority to further the modelling work. The functional
nature of prey selection by marine mammals under varying levels of prey abundance and from mixtures of
available prey was also considered a priority for further research. To derive these functions diet data must be
collected in conjunction with resource surveys at appropriate temporal and spatial scales. In addition the
Working Group identified the followim priorities:

Prey selection:

- theoretical and practical work on prey selection models
- development aggregated consumption functions

- migratory and spatial aspects of consumption models

Multi-species modelling:
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- Further work on the Scenario Barents Seaehod
- Use GADGET as a framework to generate template models for candidate areas in the North Atlantic

It was considered that discussion of the economic aspects of marine miisheras interactions would be
premature until at least one of the two modelsvathas been developed. Once models are available that can
predict the variation in target species in response to management measures, linkages to simple economic
models that assess the economic consequences of the responses can be made.

General discussin

The Scientific Committee supported the conclusion of the Working Group that progress in the development
and application of mukspecies approaches to the management of marine resources was lagging far behind
the stated need of management agenciesucn sapproaches, and again emphasised that progress in this
area will not be made unless significant additional resources are dedicated to it.

The Scientific Committee considered that it may have identified a way forward in addressing the requests
from the Council, but stressed the importance of completing the necessary modelling work and collection of
required input data before further progress on this matter can be made. For the modelling work, further
progress cannot be made outside of the Barentc&wdidate area without additional resources, and the
modelling effort for the Barents Sea could be enhanced with additional funding and manpower. Priorities for
the collection of input data have been identified previously (NAMMCO 2001, 2002) but it chanot
expected that these data gaps can be filled within a short time frame, even if new resources are dedicated to
the activity. If new resources are not available, the required input data cannot be collected and it will not be
possible to provide the adedo the Council.

Witting, however, pointed out that even if required data should be collected, Minimum Realistic Models
might not be able to realistically project the effects of an increased or decreased harvest of marine
mammals. He argued that to fignanalyse the ecological effects of changes in the harvest of marine
mammals a detailed understanding of the predator prey and competitive interactions of all relevant species is
needed including a description of the density and prey dependent chatigesamsumption functions of

all species. While models that include all these interactions may, in principle, be able to predict the
ecological impact of changed harvest levels, they represent unrealistic modelling approaches because it will
be essentiallympossible to estimate all the parameters. For most cases, he therefore found that it is unwise
to base management on the predictions of rspiticies models, although he agreed that these models are
needed for a more basic scientific level in order t@mioba better understanding of various ecosystems.

While there was some disagreement as to the suitability of minimum realistic models in general for
providing management advice, it was agreed that this type of model was superior to the available
alterndives. The Scientific Committee will assess any future modelling efforts critically with regard to the
quality of input data, modelling assumptions and realism before deciding if any advice can be given.

The Scientific Committee agreed that the next meetf the Working Group should focus on assessing
modelling results from the Scenario Barents Sea model and possibly the GAASET template models

for other areas, if they are developed. The Working Group should also consider the feasibility of mgpnnecti

the multispecies models with simple economic models at that time. Wallge agreed to provide the Scientific
Committee with a report on progress in the modelling efforts identified by the Working Group at next year's
meeting. The Scientific Committee weissess progress made in modelling and in the collection of input
data and decide at that time whether enough progress has been made to warrant another meeting of the
Working Group.

8.2  Other matters
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Document SC/10/16 described a project, initiated by mesntiethe NAMMCO Scientific Committee, to

enable an assessment of the ecological role of harp and hooded seals throughout their distributional range in
the Nordic Seas (Iceland, Norwegian, Greenland Seas). The project pays special attention to thdyperiod Ju
February (i.e., between moulting and breeding), which is known to be the most intensive feeding period for
both harp and hooded seals. To provide data, seals were collected for scientific purposes on expeditions
with R/VoJan Mayenok icedeltnedstl of tGesenland n SéeptemberfOetaber 1999
(autumn), July/August in 2000 (summer), and February/March in 2001 (winter). Results from analyses of
stomach and intestinal contents from captured seals in this particular habitat, which is onllyparsnat

the distributional range, revealed that the diet of both species were comprised of relatively few prey taxa.
Pelagic amphipods of the genlarathemistdprobably almost exclusively. libellula), the squidSGonatus

fabricii, the polar codBBoreayadus saidathe capelinMallotus villosus and sand eelammodytespp were
particularly important. Although their relative contribution to the diet varied both with species and sampling
period/area, these five prey items constituteeP8% of the obsergkdiet biomass in both seal species,
irrespective of sampling period. For the hooded sedalsfabricii was the most important food item in
autumn and winter, whereas the observed summer diet was dominated by polar cod, however with important
contributionalso fromG. fabricii and sand eels. The latter were observed on the hooded seal menu only
during the summer period, while polar cod, which contributed importantly also during the autumn survey,
was almost absent from the winter samples. During the &iteey, also capelin contributed to the hooded

seal dietParathemistovas most important for the harp seals during summer and autumn, whereas in winter
the contribution from krill, capelin, and some other fish species were comparable and even larger. Harp
seals appeared to consume sdiefabricii at all sampling periods, whereas polar cod, taken mainly in
summer and autumn, was replaced by capelin and other fish species on their menu in winter.

A final survey within the framework of the project wilbeoaduct ed using R/ VoJan |
waters off the east coast of Greenland in Septe®iotsber 2002. Additional to the dedicated surveys,
samples for the project have been obtained from local hunters operating on the east coast of Greenland and
from animals taken in bycatches and hunt in Icelandic waters.

Mikkelsen reported that the sampling program for dolphins taken in drives was continuing, and that
significant numbers of samples from whitieled dolphins had been collected this year. It is drpeihat

diet and life history analyses will be conducted in the coming year. Vikingsson reported that analysis of
samples of whitdbeaked dolphins from Icelandic bycatch was nearly complete, and that he expected to
report the results in the coming yeahelScientific Committee encouraged the timely completion of these
programs and the publication.

9. MARINE MAMMAL STOCKS -STATUS AND ADVICE TO THE COUNCIL

9.1 and 9.2 Harp and hooded seals

9.1.1 Update on progress

Haug provided a progress report on an aerial suimeharp and hooded seals in the Greenland Sea which
took place during the period 14 March to 6 April 2002. In the Greenland Sea, harp and hooded seals were
surveyed by air in 1991 and 1997, respectively. Although not formally established, it hasduehthat

the period between surveys should not exceed 4 to 5 years. For this reason, new aerial surveys to assess the
status of the Greenland Sea population of harp seals and, if possible, hooded seals during their whelping
period (MarchApril) were condated in 2002. During field work, which included participation of Canadian
scientist with substantial experience from similar surveys in the Northwest Atlantic, it soon became evident
that logistical restrictions in combination with unusually scatteredwade distribution of the hooded seal

pups made it impossible to survey both species simultaneously. Therefore, the survey focussed on harp
seals.
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One fixedwing twin-engined aircraft was used for reconnaissance flights and photographic surveys along
trarsects over the whelping patches once they had been located and identified. A helicopter, stationed on
and operated from the applied research vessel ( R
subsequently flew visual transect surveys ovemthelping patches. The helicopter was also used for other
purposes, such as aggaging (also performed along transects over the patches) of the pups to assess the
temporal distribution of births. Three harp seal breeding patches were located and seitheyadsually,
photographically or both. Analyses of images from the photographic surveys are still in progress. These
analyses include participation of Canadian and Russian scientific personnel with experience from similar
analyses from harp seal surgep the Northwest Atlantic and White Sea, respectively. The results from the
aerial surveys will be used to estimate the total 2002 harp seal pup production. Subsequently, the status of
the stock will be assessed by fitting population models to the mgu@iion estimate.

The Scientific Committee noted the effort to calibrate analysis of the photos between laboratories, and
suggested that this was an excellent approach that should be followed for other surveys.

Witting noted that the aerial digital ptographic survey off Greenland would produce data on the
distribution and abundance of harp seals in open water in that area.

9.1.2 Future work
In a meeting in the ICES Headquarters, Copenhagen, in October 2000, the Joint ICES/NAFO Working
Group on Harp and Haed Seals [WGHARP] decided to arrange a workshop to examine methods of
modelling of pinniped populations, with specific focus on North Atlantic harp and hooded seal populations.
The group has so far been unable to assess existing pinniped population ammtelscide upon a
standardised series of models. At the workshop, a variety of population models are to be presented and their
performance evaluated under different scenarios concerning the availability of data and the degree of
uncertainty expectedVGHARP recognises that as more information becomes available on the various harp
and hooded seal stocks there will be an increased need to standardise a suite of population models that can
most effectively accommodate the range and type of data coll@cteids of the workshop will include, but
not necessarily be limited to:
- Areview of existing WGHARP models;
- Comparison of other modeling regimes (e.g., the International Whaling Commission's Revised
Management Procedure and the US Marine Mammal Protectiono&t® current WGHARP approach.
- Approaches to the incorporation of density dependence into pinniped models.
- Use of simulation to test the assumptions implicit in model parameters.
- Comparison of agaggregated versus desaggregated models, especiallysogtarios where
the age structure of the catch is highly skewed.
- Consider the applicability of biological reference points.

Named the o0 Workshop to Develop | mproved Met hod:
Adviceo, i t  wi | | ondbMarire EishdriesaScientetCentetdisWodds Hale, MA, USA, on
11-13 February 2003 under the convenorship of one of the WGHARP members, Richard Merrick from the
US National Marine Fisheries Science Center.

WGHARP has not met since October 2000, butuie th meet in Arkhangelsk, Russia froirb1September

2003 to:

- review of recommendations from the AWorkshop to
Hooded Sea Harvest Advise possibly also apply recommended
hooded seals;

- review and discuss existing methods applied in seal diet and consumption studies;

- review results from surveys of the 2002 harp seal pup production in the Greenland Sea.

Other elements of the terms of references must await formal requestardedito WGHARP through the
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ICES system.

9.3.  Harbour porpoise

9.3.1 Update on progress

Haug reported that feasibility studies into assessing the abundance of harbour porpoise in Norwegian
inshore waters have been undertaken in 2000 and 2001. This involvesedtite/strip transect cruises in
nearshore waters. Analyses of the data are presently underway.

9.3.2 Future work
The Scientific Committee noted with interest that the small cetacean survey (following SCANS) as been
scheduled for 2004 or 2005, and that thed€ Islands and Norway have planned to participate.

9.4 and 9.5 Narwhal and Beluga

9.4.1 Update on progress

Narwhal

Narwhals occur in four concentrations areas in West Greenland: Disko Bay, Uummannag, Melville Bay and
Inglefield Bredning. Surveys in all thesareas will have been attempted at the end of 2002, but for the
Melville Bay and Uummannagq areas, the surveys may have to be repeated in 2003.

Capturing of whales for satellite tracking has been attempted in Disko Bay-12998 Uummannaq
(19951996 and Inglefield Bredning (2002). Live capturing of narwhals was not feasible for Uummannaq
and Disko Bay. A new attempt for Inglefield Bredning will be launched in August 2003. .

Genetic studies have been conducted in all four areas and results hayrilbledred, but it is uncertain
how useful the results will be for a future assessment.

In Canada the Department of Fisheries and Oceans is presently surveying a number of stocks of narwhals
and there will, within the next couple of years, be more sudegy available. Narwhals have been tracked

from Eclipse Sound and Prince Regent Inlet but none of them went to West Greenland. Live capturing was
attempted in 2002 in Admiralty Inlet and will be tried again in 2003. Aside from the major aggregations
thereare several smaller stocks of narwhals in Canada that may contribute marginally to the harvest in West
Greenland. However at present there is no sure indication of a direct contribution from to the Greenlandic
catch from Canadian stocks.

Beluga

Some newaesults from satellite tracking of belugas have become available since the Scientific Committee
last performed an assessment in 2001, but the information does not provide a basis for altering the present
advice. The next survey of belugas on the winteriogigd in West Greenland will be conducted in March
2004. Results from this survey willassuming successful completibibe available for revising the present
advice in the autumn of 2004.

The Scientific Committee noted with satisfaction the progresapiementing a quota system for beluga

and narwhal in Greenland, but further noted that recent harvest figures for Greenland indicate that little or
no reduction in catch has taken place. The Committee has advised on 2 occasions (2000 and 2001) that the
stock is substantially depleted and that present harvests are several times the sustainable yield, and that
harvests must be substantially reduced if the stock is to recover. The Committee stressed that the apparent
delay in reducing the catch to about 10@aals per year will result in further population decline and will

further delay the recovery of this stock.

9.4.2 Future work
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The Council has recommended that the Scientific Committee should concentrate its assessment efforts on
the West Greenland narwhaltime near term, and that this assessment should be done jointly with the JCNB

if possible. A future assessment of narwhals in West Greenland may require two consecutive meetings to
answer specific questions and to set scenarios for runs of populatiorsmaide assessment work could
potentially begin as early as Spring 2003, when the results of the Inglefield Bredning survey should be
available, the Scientific Committee considered it advisable to wait until 2004, when surveys from other
areas will have &en completed and analysed. A subsequent meeting, probably in 2005, could deal with both
narwhal and the new survey data for beluga which should be available at that time. Planning for future
assessments will have to be done in conjunction with the Saeorking Group of the JCNB, of which

Witting is Chairman. He agreed to liaise between the two groups to find the best way to carry the assessment
forward.

9.6 Fin whales

9.6.1 Update on progress

In 2002 the Council clarified its previous request for adwcefin whales, asking that the Scientific
Committee continue with its assessments of fin whale stocks in the areas of interest to NAMMCO countries
with existing and new information on abundance and stock delineation as it becomes available.

An estimate bthe abundance of fin whales from the NA3®)1 survey has been completed (see Section
10.1). The Committee noted that abundance estimates from the Norwegian survey area of HHOMASS
survey have not been published, and estimates from subsequenssartley Norwegian area have not yet
been produced. The Committee recommended that these estimates be completed on a timely basis.

Bloch reported that she is continuing her efforts to review the catch series for fin whales in Faroese waters
through archial research. Some discrepancies with the IWC catch database have been identified and
corrected.

Efforts to tag fin whales with satelldnked tags have continued in the Faroes, Greenland and Iceland. In

the Faroes, 12 tag deployments have been matie jpaist 2 years, of which 2 have transmitted data. One of
these animals moved into the waters west of Bay of Biscay, and had a tag life of 116 days, perhaps the
longest recorded for this species. Bloch reported that further tagging would not be carieti there was

some indication that the success rate had improved. There have been some successful deployments in
Greenland but none in Iceland.

Collection of tissue samples for genetic analysis has continued in the Faroes, Greenland, and Noevay. In th
Faroes and Norway, samples are collected through a biopsy program, while in Greenland samples are taken
from the annual catch. Iceland has a large collection of tissue samples from historical catches, however
virtually all of these are from western Iceth The Committee noted that satellite tagging had indicated an
apparent connection between fin whales in Faroes and in the waters near Spain and urged the addition of
tissue samples from fin whales in these waters to ongoing studies on stock strudtaréhdhtlantic fin

whales. Samples may be available from the historical catch, or could be taken by biopsy.

9.6.2 Future work

The Scientific Committee noted that the success rate of deploying satellite tags on fin whales and other large
whales was low and vah& between research teams. There are several research groups working on large
whale tagging in NAMMCO member countries, the USA, Japan and other countries, and the field is quite
competitive. The Committee decided to establish an intersessional correspemgoup to:

- identify progress in satellite tagging made in NAMMCO member countries and elsewhere;

- explore the technical aspects of satellite tagging, including deployment systems;

- briefly consider what tagging experiments have been done and the rateseds;
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- recommend ways to further the development and success of this technique in NAMMCO member
countries.

Vikingsson, Heidelgrgensen, Mikkelsen and Nils @ien from Norway were appointed to serve on the

committee, with Mikkelsen as chairman. The Comeeitwvill report their findings at next years meeting of

the Scientific Committee.

The Scientific Committee considered that the new abundance data for the Faroese and Icelandic areas could
allow the assessments for these areas to be updated in the coaringryassessment of fin whales in the
Norwegian area could be attempted if abundance estimates for the area are completed. One idea might be to
co-schedule a fin whale assessment meeting with a minke whale assessment meeting, as many of the same
people walld be involved. Consideration should be given to contracting an update of the genetic analysis
including new samples from the Faroes.

9.7 Minke whales

9.7.1 Update on progress

In 2002 the Council recommended that the Scientific Committee should completsegsraent of Central
Atlantic minke whales once new abundance estimates from NA8E become available.

Estimation of abundance from the 2001 aerial survey and a reanalysis of the 1987 aerial survey data are
presently being conducted under contract he Research Unit for Wildlife Population Assessment
(RUWPA) at the University of St Andrews. Gunnlaugsson reported that analysis of the ship survey data is
ongoing. Analysis of the 1998001 series of Norwegian sightings surveys, which includes part of the
Central Atlantic stock, has been completed and reported to the IWC. Witting reported that an aerial digital
photographic survey of minke whales and other species was ongoing in West Greenlandic waters, and would
be repeated in 2003.

Vikingsson reportedhiat satellite tags had been deployed on 2 minke whales this year, and one was still
transmitting.

Wallge reported that genetic analyses of the large number of samples from the Norwegian catch were
ongoing. However more samples from surrounding arealsiding the Faroes and Iceland, are required to
refine the analysis. The Scientific Committee recommended that tissue samples be collected from these
areas by biopsy or other means.

9.7.2 Future work

The Scientific Committee considered that a new assessmeriteoCéntral Atlantic stock could be
conducted after the Working Group on Abundance Estimates has considered the new estimates from the
Icelandic aerial survey and the Icelandic and Faroese ship surveys from2088S

9.8 White-beaked, whitesided dolphins and bottlenose dolphins

9.8.1 Update on progress

An abundance estimate for primarily whiieaked dolphins from the NAS®O0L1 Icelandic aerial survey

has been produced (see 10.1), and estimates from previous aerial surveys are in progress. Estimates from the
ship surveys have not been developed. Witting reported that the digital photographic aerial survey presently
being conducted in West Greenland should produce data suitable for abundance estimation for dolphins.

Sampling programs from Icelandic bycatch ofiitebeaked and the Faroese drive hunt whitesided and
bottlenose dolphins have been conducted, and reports on life history and general ecology should be
produced in the coming year. Norway will be initiating a sampling program involving the collection of
approximately 60 whitebeaked dolphins for life history, genetic and feeding analyses. In addition biopsy
samples are collected during sightings surveys.
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9.8.2 Future work

At this point the Scientific Committee considered that there was still insufficient iafianmon abundance,

stock relationships, life history and feeding ecology to go forward with the requested assessments for these
species. This may become feasible once further abundance estimates from the Icelandic and Faroese areas
are produced, and theaogical studies in the Faroes, Iceland and Norway are completed. The Scientific
Committee recommended that these studies be completed in a timely manner

9.9 Grey seals

9.9.1 Update on progress

Vikingsson reported that a survey of grey seals around Icelantti weuconducted in fall 2002. Haug
informed the Committee that abundance surveys of grey seals are conducted in Norwegian waters by ship,
and that quotas are set using minimum estimates of abundance. He noted the need for more stock delineation
work on ths species.

9.9.2 Future work

In 2002 the Council requested that, given the apparent stock decline in Iceland, an apparent increase in

Southwest Norway and in the United Kingdom, and the fact that this species interacts with fisheries in three

NAMMCO member coutries, the Scientific Committee provide a new assessment of grey seal stocks

throughout the North Atlantic. Dr. Kjell Nilssen has accepted the position of chairman of the new Grey Seal

Working Group. The general terms of reference of this Working Grouifevil

- to assess the status of greys seals around Iceland, the UK, the Faroes, Norway, the Russian Federation,
the Baltic, Canada and other areas;

- survey methods;

- stock delineation (genetics, temporal and geographical distribution);

- recommendations.

The Scentific Committee recommended that relevant international experts be invited to participate in the

Working Group. In addition, working papers on stock status and other topics should be requested well in

advance of the meeting. It was decided that the mgestiould be held in early April in Iceland.

9.10.1 Harbour Seals

9.10.1 Update on progress

Haug informed the committee on the progress of the distemper outbreak in European harbour seals in 2002.
Over 11,000 harbour seals have been reported killed by the outbreak and if it follows the pattern of

the 1988 outbreak, a large proportion of the population will be lost. The outbreak has affected seals in
southern Norway but not so far in Iceland or Greenland.

9.11 Humpback whales

9.11.1 Update on progress

New abundance dstates from the NAS2001 aerial and ship surveys are presently under development
(see 10.1), and there is evidence from the Icelandic aerial surveys that the stock is increasing at a rapid rate
in that area. There has also been an increase in both itadided survey sightings around the Faroes. The
aerial digital photographic survey being conducted in West Greenland should provide an estimate of
abundance in that area.

Vikingsson reported that efforts to obtain photographs and biopsy samples fremm deslandic waters

were continuing, as had been recommended last year. This year the first photographic match was made
between one humpback from Icelandic waters and the Cape Verde breeding area. In Greenland, 4 satellite
tags have been successfully as@d on humpback whales this year.

9.11.2 Future work
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In 2002 the Council recommended that the Scientific Committee complete abundance estimates for this
species as a high priority, and should also consider the results of the "Years of the North Atlantic
Humpback" (YoNAH) project as it pertains to member countries in providing advice for this species.

The Scientific Committee noted that abundance estimates are being completed for this species as a high
priority. Information from the YONAH project, pertang to stock delineation, migration, biological
parameters, and abundance both North Atlantde and in feeding areas has been published (Sehidth

1999, Larsen and Berubé 2000, Larsen and Hammond 2000, EC YoNAH 2001, Ra&lab@001, Stevick

et al. 2001). The Scientific Committee has noted previously (2001) that abundance estimates from the
NASS95 survey appear to conflict with the results of the YONAH project, and comparison with the
estimates from NAS2001 should be of great interest.

10. North Atlantic Sightings Surveys

10.1 NASS2001

10.1.1 Report of the Working Group on Abundance Estimates

The NASS2001 survey was conducted in Juriiuly 2001. The main purpose of the meeting was to review
survey reports and abundance estimates fromuhay, particularly for the target species minke and fin
whales. Many of these estimates were only partially complete, so the Working Group was to recommend
additional analyses to be conducted. A secondary objective was to evaluate the survey design and
procedures used, and make recommendations for future surveys. Finally, the Working Group was asked to
plan and schedule the publication of the results from NAJEL, and those from previous surveys that had

not already been published.

Minke whales

No abun@nce estimate was available for minke whales from the Faroese and Icelandic ship surveys.
However the coverage and distribution of sightings in the Icelandic survey area may necessitate some non
standard analyses. Because of weather and ice related mevisidhe survey plan in the northern and
northwestern blocks, the coverage probabilities were substantially higher in some parts of strata than in
others. Sightings of minke whales were highly clustered close to the northern and western edges of the
westen and northwestern blocks, presumably in association with the pack ice edge. This corresponds to an
area of high coverage probability. The Scientific Committee recommended that a spatial analysis be
considered for these data. However, given that the simygey will likely contribute relatively little to the

total estimate for the Central stock, the simpler alternative ofgttfication may be adequate to reduce

the potential bias. Gunnlaugsson and Pike reported that both a traditional line trawadgsis aand an
analysis using the methodology developed by Norway (Schwetdak 1997) were being carried out on

these data.

Stratified cue counting methods were used to calculate a preliminary estimate from the Icelandic aerial
survey. The best estinebf minke whale abundance in the survey area was derived using only the data of
the best observer and a cueing rate of 53 cues per hour (no variance estimate), 40,115 whales (95% CI
24,660 to 65,257) for the entire area. Known biases for this estintieléenminke whale cues missed by
observers (negative bias) and error in estimating radial distance (positive bias). An analysis that corrects for
these biases is presently being conducted under contract with the RUWPA group at the University of St
Andrews.

An analysis of trends in distribution and abundance of minke whales from aerial surveys conducted in the
coastal waters of Iceland in 1986, 1987, 1995 and 2001 was considered. Line transect density was used as an
index of relative abundance, and all d&tis were treated in an identical manner so that any trend signal
would not be masked by analytical differences. The distribution of minke whales was very stable from year

to year, with highest densities in the SW, N and SE waters of Iceland. Relativdanbershowed a
significant increase in the area to the N of Iceland, and moderate baigmificant increases in the high
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density area in SW Iceland (Faxafl6i), NW Iceland and in the survey area as a whole, over the period. The
Scientific Committee corieded that the abundance of minke whales around Iceland has been stable or
shown a moderate increase over the period. The apparent increase in relative abundance in the area to the N
of Iceland is consistent with population growth after cessation of catchowever other factors, such as
immigration from other areas, may also be involved. There are also indications of better feeding conditions
off northern Iceland in 2001 than in previous surveys.

An analysis of data from the Icelandic and Faroese shiyggs is presently in progress.

Fin whales

The distribution of sightings of fin whales was more even than in earlier surveys, particularly in the blocks
west of Iceland, where the distribution in previous surveys was more concentrated around thatabntine
slopes. Double platform data collected indicated that the proportion of whales seen by the primary observers
close to the trackline was close to 1 for this species, and that a correction for whales missed would not
increase the estimate substantiallyile increasing the variance. The estimate for the total area of 25,352 is
higher and has a lower CV than estimates from equivalent areas from past NASS surveys (Table 1). While
some of this increase may be related to increases in survey efficiendgctbisalone likely cannot explain

the observed increase since 1987. Stock increase, immigration from other areas, and/or variation in
distribution between years may also be involved.

The Scientific Committee concluded that this estimate is likely torthe slightly negatively biased by
perception and availability biases, and accepted that correcting for perception bias was not likely to be
worthwhile. The four NASS ship surveys carried out since 1987 provide an excellent time series of
abundance for thispecies. It was therefore recommended that a more complete analysis of changes in
abundance over all the NASS surveys be conducted. This may require sanadysts of past survey data

as the coverage has changed between surveys.

Pike reported that héad begun "fine tuning" the estimate by using separate perpendicular distance
functions for each of the 4 vessels involved in the survey. This will result in some slight changes to the
individual block estimates, but virtually no change to the overalinasti. These results will be presented to

the Working Group on Abundance Estimates at their next meeting.

Table 1. Abundance of fin whales from the NASBO01 ship surveyn- number of sightingsl,.- effort; N-
abundance estimate.

Block Area n L N Cv 95% CI
(nm) (nm) (%)
Icel.SW 190,577 31 1,169 2,723 27.87 1,480 -5,009
Icel.W 154,692 271 2,424 10,800 15.20 7,862 -14,836
Icel.NW 28,154 144 616 5,513 38.81 2,274 -13,370
Icel.N 31,781 38 556 1,522 53.13 449 -5,155

JanMayen 145,847 47 1,791 2,719 3813 1,196 -6,180
Faroe Isl. 117,500 62 2,457 2,074 2739 1,139 -3,777

Combined 668,551 593 9,013 25,352 12.71 19,576 -32,831

Humpback whales

A preliminary line transect estimate for humpback whales from the 2001 Icelandic aerial survey has been
comgeted. Sightings of humpback whales were highly concentrated off northeastern Iceland and to a lesser
extent off southwestern and northern Iceland. A relatively high proportion of sightings close to the trackline
by the secondary observers were duplicétgdhe primary observers, indicating that perception bias is low
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but not absent for this species. The total number of humpback whales in the search area was estimated to be
3,057 (95% CI 1,727 to 5,410), with NE Iceland accounting for over half of thibeurhlowever this

estimate has a negative bias because of perception bias and, probably more importantly, animals missed
because they were diving when the plane passed.

Sightings from the NASR001 ship survey were also highly clustered around NE ancel&nd within the

aerial survey block, but substantial numbers were also seen in areas farther offshore. More sightings were
made in the Faroese block than in previous surveys. No estimate has been derived from these sightings as
yet.

The contagious disbution of humpback whales seen in both the aerial and ship surveys may make spatial
modelling a suitable analytical approach. It is likely that a spatial model would provide a more precise
estimate and might enable some ecological interpretation of sexwau distribution. A spatial analysis of

the 2001 and 1995 aerial and ship survey data is now being conducted under contract to RUWPA at the
University of St Andrews.

An analysis of the trend in encounter rate over the course of the 4 Icelandicaesggis carried out since

1986 showed an increase of 11.4% (SE 2.1%) per year over the period in the survey area. Encounter rates
for other species did not change much over the period, so it seems unlikely that the increase for humpback
whales can be atbuted to changes in survey efficiency. This rate of increase is in accordance with that of
11.6% over the period 1970 to 1988 in recorded sightings humpback whales by whalers operating west of
Iceland reported by Sigurjénsson and Gunnlaugsson (1990). bhwkpvhale sightings have also increased

over the course of the NASS ship surveys conducted since 1987.

There has been almost no catch of humpback whales around Iceland since the first stage of Icelandic
whaling came to an end in 1915 (Sigurjonsson andntaugsson 1990). Therefore, stock recovery is one
plausible explanation for the trend, however the observed rate is on the edge of biological plausibility.
Immigration from other areas may also be playing a role. The Yonah study (Patshlg#001) ha shown

that there are at least 2 breeding populations of humpbacks in the North Atlantic, and that the whales around
Iceland and Norway are a mixture of the 2 groups. It is possible that the stocks are growing at different rates,
accounting for the apparerecent high growth rate around Eastern Iceland.

There has been very little sampling of humpback whales from E Iceland. Vikingsson noted that genetic and
photographic sampling was planned for summer 2002, and would be continued if successful.

Lagenortynchusdolphins

There were large numbers of dolphin sightings in the Faroese and Icelandic ship surveys, and in the
Icelandic aerial survey. A preliminary abundance estimate for the Icelandic aerial survey has been
completed. Species identification was ertain but 96% of the sightings were identified as whiaked

dolphins, with the rest being of unknown species identity. The high proportion oflveated dolphins is
consistent earlier surveys and other information from the area. The distributiotpbind was consistent

with earlier surveys, with animals being concentrated in N central, SW and SE Iceland, however dolphins
were found almost everywhere in the survey area. Group size estimation was somewhat uncertain but there
was no apparent bias imayp size estimation with perpendicular distance. The total number of dolphins in

the search area was estimated to be 20,444 (95% CI 12,714 to 32,874). This estimate is biased downwards
both by perception and availability biases. There are duplicate katamight be used to correct for
perception bias, but this has not been done yet. The Scientific Committee recommended that further
analyses that incorporate the duplicate data be completed. It was also recommended that the other aerial
surveys be analysed a similar manner to look for temporal trends.
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Virtually all sightings in the Faroese ship survey block were confirmed as-sitigd dolphins. Some of

these sightings were in an area in which white beaked were also seen on the aerial survey. [@He shou
investigated further. Most sightings from the Icelandic vessels were of-bédateed dolphins, but many
sightings were not identified to species and it was considered that species identification was uncertain even
for those that were identified. Trdong of dolphin groups by the secondary observers was not very
successful in either the Faroese or Icelandic surveys, so there is insufficient information to correct for
availability bias or responsive movement.

The Working Group reiterated its conclussofiom 2000, that while an analysis of the shipboard dolphin

data from this and earlier surveys is feasible, the problems of uncertain species identification, uncertain
group size estimation, and possible responsive movement of these species would igedarant

problems for abundance estimation. As a first step, the Icelandic members agreed to inspect the data for
these species to determine if further analyses are likely to be useful. If so, an analysis that assigned species
identification probabilityusing relevant explanatory variables should be considered.

Pilot whales

A total of 87 sightings of 1,185 pilot whales was made by the Icelandic and Faroese vessels, more than in
1995. The Scientific Committee considered that, given the relatively ligiber of pilot whale sightings

in the 2001 survey, and abundance estimation was worthwhile and should be conducted. Pike agreed to
carry out the analysis. It was also noted that a recent successful application of satellite tags in the Faroe
Islands will povide data with which to correct for availability bias for this species.

Sperm whales

A calculation of sperm whale abundance from the 2001 Icelandic and Faroese shipboard surveys was
considered. For the first time data was collected in such a way thet eoant, using terminal dives as a

cue, was feasible. The vessel to stopped or slowed down if it was heading to within 0.5 nm of a sperm whale
to avoid triggering responsive cues, and the position of the cue relative to where the vessel would have been
had it continued was used in the analysis. In addition to the cue count, which included only those animals
that displayed a cue, a line transect estimate that included those animals that were visible on the surface as
the vessel passed abeam was calculdtedas assumed that sperm whales cued twice per hour, and line
transect estimate was corrected by assuming that sperm whales spent 20% of the time visible at the surface.
For the Icelandic area, the weighted average of the two estimates was 9,477 (CV A.406 count

estimate was not possible for the Faroese area because the positions of terminal dives were not recorded
consistently. The ratio between the combined estimate for the Icelandic area, and a line transect estimate
that included all sightingsL(41), was used to correct the Faroese line transect estimate to 1,708 whales. The
combined estimate for the entire area was 11,185 (CV 0.34). Data from past Icelandic harvests has shown
that only male sperm whales are found in these waters.

In discussiorthe Scientific Committee agreed that the methodology used was theoretically and practically
valid. The cue rate and proportion of time spent on the surface used to calculate the estimate are of course
crucial. While no data has been collected from thémadata collected from other areas could be applied to
provide a better estimate of these parameters. Radio tagging studies in North Atlantic waters will however
be required to provide more reliable estimates.

Bottlenose whales

More bottlenose whales weesighted in both the Icelandic and Faroese surveys than in previous surveys. As
NAMMCO has used a line transect estimate from previous NASS surveys in an assessment of this species, it
was considered worthwhile to proceed with a line transect estimatad@pecies, while recognising that it

will have a substantial negative bias due to availability bias with this-diegm species. In this regard the
availability of dive data from Canadian waters was noted. Pike agreed to carry out the analytical work

18.



Repot of the Scientific Committee

Killer whales

There were 36 sightings of killer whales in the Icelandic shipboard survey, and 8 in the Faroese block. The
Scientific Committee considered that an abundance estimate derived from these sightings was unlikely to be
of use. However the digbution should be compared with that seen in earlier surveys.

Blue whales

The Icelandic ship survey produced 29 sightings of blue whales, while 9 sightings were made in the aerial
survey. While this is likely too few to derive a meaningful abundandenast it might be useful to
compare encounter rate between surveys to determine if there is any evidence of a trend in relative
abundance. However it was noted that such a trend might be confounded by fiwegrdifferences in

the effort dedicated tdifferentiating blue and fin whales. More effort was made to discriminate the species

in 2001 than in earlier surveys.

Evaluation of survey methodologies

The Working Group provided a detailed evaluation of the methodologies used in the ship andraeys)| su

and a list of recommendations for improvements. The Scientific Committee considered that the Report and
the contributory working papers should serve as an excellent guide for the planning and conduct of future
NASS surveys.

Ship surveys
A major prdolem with the setup on the Faroese vessel was that the tracker platform was lower than the

primary platform. Problems were also experienced with vibration on the tracker platform, making it difficult
and uncomfortable to use the binoculars. The primargrebss were instructed to search for both the
primary species, minke and fin whales, which required them to search at greater distances from the platform
than they would have if only minke whales had been targeted. The Budklandck (BT) design requires

the tracker to search substantially further than the primary observers. This requirement was compromised on
both the Faroese and Icelandic vessels. Few trackings of minke whales were made on the Icelandic vessels,
probably because weather conditions pnéed the trackers from seeing small whales at large distances, and
possibly also because the observers tended to focus their search on the target fin whale. The application of
the BT method was therefore not successful in terms of correcting for respmasigment and availability

bias, although the duplicate data will still be useful in correcting for perception bias, and was felt to be
useful in keeping observers alert.

The Scientific Committee considered that the application of the BT methodologyrelasmatic in a
combined survey for large and small whales, which did not restrict primary search effort to be substantially
closer to the vessel than tracker search effort. On these surveys, the BT method was compromised, and few
trackings were made. Ihé BT method was applied as intended, with the primary platform searching close

to the platform and the tracker platform searching farther away, it is still likely that sufficient sightings of
large whales would have been made.

Another possibility would & to use symmetric platforms, with all observers tracking whales and recording
cues and tracking whales, as in the Norwegian minke whale surveys. Duplicate matching would be done
after the survey rather than in the field. Initial sightings could be died4if/ distance to derive corrections

for responsive movement and availability bias using the method of Palka and Hammond (2001). Such a
methodology would benefit from automated timing of cues, as is done in the Norwegian surveys. The effort
put into trackng might also reduce the total number of sightings, but this might not be problematic as the
effort applied is increased by fully utilising the data from both platforms.

It was emphasised that the double platform methodology in general was successfill prmve useful

particularly in refining the estimates for minke whales and other smaller species. Further effort should be
devoted to the automation of data recording and entry so that observers can be better monitored by the cruise
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leader in the fieldFinally, special attention must be paid to the design of platforms to reduce vibration,
improve visibility and increase observer comfort.

The Scientific Committee noted that sharing of survey platforms with the redfish survey had apparently
been successul. International redfish surveys will be carried out over similar areas grear3otation, and

cover a larger area to the south and west of the N2Z®S8 survey area. The Scientific Committee
recommended to further investigate the possibility of gisirture redfish surveys to conduct or extend
cetacean surveys by sharing platforms with all participating vessels in the redfish survey.

Aerial surveys
A fundamental consideration was whether cue counting from an airplane was the best approach o estimat

minke whale abundance in Icelandic nearshore waters. The methodology is very demanding of observers,
sensitive to distance estimation error and differences in sighting patterns between observers, although these
factors can be accounted for in the analy3ihere have been problems with the conduct (1995, 2001) and
analysis of data (all years) from the surveys that make comparisons of absolute abundance between surveys
difficult.

The Scientific Committee, however, considered that that cue counting fnoairglane should be an
effective methodology for minke whales. Correcting line transect estimates for availability bias is more
difficult than for doing so for cue counting. The Scientific Committee concluded that with the practical
recommendations for iprovements in equipment and procedures contained in the Working Group Report,
cue counting was still the best available methodology for minke whale surveys in this area.

The Scientific Committee agreed that the possibility of using an aerial digitalgvaphic survey should be
considered, once this technique has been fully tested for large whales in Greenland.

10.1.2 Future work

The Scientific Committee agreed that completion of the following analyses should be of high priority for the

Working Group:

i. Aerial survey estimate of minke whales around Iceland from 2001 and 1987, accounting for bias due
to measurement error and whales missed by observers. This work is presently being pursued under
contract to RUWPA.

ii. Spatial analysis of humpback whalestdibution and abundance, from 2001 and 1995 ship and aerial
surveys. This work is presently being pursued under contract to RUWPA.

iii. Abundance estimate of minke whales from Faroese and Icelandic ship surveys, 2001. This is in
progress;

iv.  Abundance d@mates for dolphins from the 2001 and earlier surveys;

V. Abundance estimates for pilot whales and northern bottlenose whales from the 2001 survey.

It was anticipated that all or most of this work could be completed in time for a meeting of the Working

Group early in 2003.

10.2 Status for analyses and publications from previous NASS surveys

Although the idea of publishing a volume on the North Atlantic Sightings Surveys (NASS) was dropped in
2000 by the Scientific Committee, it was revived in 2001 foilgithe NASS2001 survey. The Scientific
Committee then directed the Working Group on Abundance Estimates to devise a plan for the publication of
results from NAS£001 and earlier surveys.

The Working Group agreed that a special volume on the NASSysurvgeneral would be of great interest

to many researchers. Four NASS surveys have been conducted, over a long enough time frame that temporal
trends in distribution and abundance may be detectable. The volume therefore should not merely report
abundanceestimates from the later surveys, but should synthesise results from all the NASS surveys to
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elucidate temporal and spatial patterns. It was considered that the volume could best be organised by
species, with contributors using information from all the3$Asurveys regardless of national affiliation.
Nils Gien agreed to act as editor for the volume.

Subsequent to the meeting, Pike and @ien drafted a list of prospective papers that could be developed for
such a volume and this was presented to the See@@mmittee. Given that none of these papers have yet
been written, and some will require further data analysis, this volume could not be completed before
sometime in 2004. The Scientific Committee supported the idea of proceeding with this new volume of
NAMMCO Scientific Publications, which will be the sixth in the series. @ien and Pike have agreed to edit
the volume.

11. NAMMCO SCIENCE FUND

At the 9" meeting of the NAMMCO Council in 1999, the Chairman of the Scientific Committee, Dr Mads
Peter Heidelgrgensen, proposed that the Scientific Committee be given the option of conducting its own
research with funding provided by the Council. This would facilitate closepecation between members
intersessionally, and enable the Scientific Committee tp laore active role in addressing questions put

to it by the Council. Projects could include the development of new assessment procedures, addressing key
guestions on stock delineation, midfiecies interactions, or generally to address the prioritibstofthe

Scientific Committee and the Council. Subsequently the Scientific Committee developed a full proposal for
such a Science Fund, with examples of projects that would address issues put to it by Council, and could be
supported within the proposedniding level of the Science Fund. The proposal for the Science Fund, along
with these examples of projects that could be conducted under the program, was presented to the Council at
their 11th meeting in February 2002.

In discussing this matter, the Couneoted that the establishment of such a fund would reduce the funding
available to National Research Institutions, and would result in no net increase in funding for marine
mammal research. The Council therefore decided not to support the establishm&&MMCO Science

Fund. The Council did however acknowledge that a better way must be found to convey the priorities of
NAMMCO to National Research Institutions.

The Scientific Committee expressed its profound disappointment that a Science Fund cobkl not
established. As the intention of the Fund was to fund research that would facilitate and accelerate the
response of the Scientific Committee to requests put to it by the Council, the Committee noted that its
recommendations for research must be actesh uyy national research institutes if the requests of the
Council are to be fulfilled in a timely manner.

12. DATA AND ADMINISTRATION

The Rules of Procedure for the NAMMCO Scientific Committeee accepted by the Council at their
second meeting in 1998ince that time there have been changes both to the Scientific Committee and the
Secretariat that necessitate some minor changes Ruilles In addition, some points in tHeulesrequired
clarification and explanation or need to be updated due to sudrsedecisions of the Council. A new draft

of the Ruleswas prepared by the Scientific Secretary and approved by the Scientific Committee in 2001.
The proposed draft was then submitted to the Council for approval.

Two minor revisions of th&uleswere rejuired by the Council. Firstly, the Council has found the Executive
Summary of the Report of the Scientific Committee useful and wishes to see this practice continued.
Secondly, some member countries need a period of at least 3 months to review and tensaeents of

the Report of the Scientific Committee before they meet in Council. TherefoRuteshave been revised

so that meetings of the Scientific Committee must be held at least 14 weeks before meetings of the Council.

21



Repot of the Scientific Committee

The final Rules of Proedure for the NAMMCO Scientific Committesith the associated Annex 1
Guidelines for the Release of Documents by the Scientific Commiteeapproved by the Committee and
are included as Appendix 4.

The Scientific Committee expressed some concerrtliedbng time gap between meetings of the Scientific
Committee and the Council, during which the Report of the Scientific Committee cannot be distributed,
means that some of the recommendations of the Committee cannot be acted on in a timely mawmer. It al
prevents Committee members from bringing the findings of the Committee into other fora where they may
be of great interest, if meetings occur in this period. The Committee urged the Council to find a way to
approve the Report in a timely manner, perhapsn intersessional meeting.

13. PUBLICATIONS

13.1 NAMMCO Scientific Publications

Three volumes of NAMMCO Scientific Publications have now been published: VRihded seals in the
North Atlantic Vol 2 Minke whales, harp and hooded seals: Major predatorghe North Atlantic
ecosystemand Vol. 3Sealworms in the North Atlantic: Ecology and population dynaniibs latter was
published late in 2001 and has been distributed to libraries, research institutions and to journals for review.

The following vdumes are presently in progress:

Belugas in the North Atlantic and the Russian Arcticed. HeideJgrgensen, M.P. and Wiig, @.
NAMMCO Sci. PubM.
This volume is in the final stages of publication and should be out in October.

Harbour porpoises in the Nath Atlantic (no title chosen yet). ed. Haug, T., Desportes, G., Vikingsson, G.
and Witting, L.NAMMCO Sci. Publ5.

At the time of this meeting all papers for this volume have been received for final technical editing and
publication. The volume will coain 4 keynote papers and 12 papers in the 4 theme areas. It is anticipated
that the volume will be out early in 2003.

In addition the Scientific Committee has decided to proceed with a volume on the North Atlantic Sightings
Surveys (See section 10.2).

14. BUDGET

The Scientific Secretary presented a draft budget for the Scientific Committee for 2002. He noted that the
budget allocation of the Scientific Committee was utilised for the most part for funding invited experts to
participate in Working Group ne¢ings, and for contracted analyses. This year over half of the budget
allocation is being used to fund contract analyses of NASS data.

At least 4 working groups are expected to be active in 2003 (see 15.2), and some contract work will be
necessary to gport these working groups. These costs might exceed the usual budget allocation of the
Scientific Committee.

15. FUTURE WORK PLANS

15.1 Scientific Committee

It was decided that Greenland shall host the next meeting of the Scientific Committee in Novempat 2003
a location yet to be determined.
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15.2 Working groups
Working Group on Grey Seals
The Working Group will meet early in April 2003 in Iceland. Dr Kjell T. Nilssen is chairman.

Working Group on Abundance Estimates
The Working Group will meet early in 200& a time and location to be determined. Dr Nils Jdien will
continue as chairman.

Working Group on North Atlantic Fin Whales

The Working Group will meet in November 2003, immediately before the meeting of the Scientific
Committee and in association witrethew Working Group on North Atlantic Minke Whales. Vikingsson is
chairman.

Working Group on North Atlantic Minke Whales
The Working Group will meet in November 2003 in association with the Working Group on North Atlantic
Fin Whales. A chairman will be gpinted intersessionally.

Working Group on Marine Mammal Fisheries Interactions

Wallge will provide the Committee with a report on progress in modelling efforts, at which time the
Committee will decide if another meeting is warranted. It is anticiphi@idthe next meeting will likely be
held in 2004. Wallge will continue as chairman.

Working Group on the Population Status of North Atlantic Narwhal and Beluga
The Working Group will likely meet in 2004 to conduct assessment work on narwhals. If pdlsible
meeting should be held jointly with the Scientific Working Group of the JCNB.

Satellite Tagging Correspondence Group
This group will meet by correspondence under the chairmanship of Mikkelsen, and report back to the
Scientific Committee at their meerg in 2003.

Advice Requests Correspondence Grdspe 15.3.1)

This group will meet by correspondence and report back to the Scientific Committee by correspondence by
late January 2003. Their approved report will be used to provide advice to the Coutial information
required in requests for advice when the Council meets in March 2003.

15.3 Other matters

15.3.1 Provision of advice on sustainable catch to Council

In the past the Scientific Committee has been asked to provide assessments and adgizenadle catch

for several species including killer whales, bottlenose whales, beluga, harp and hooded seals, ringed seals
and walrus. Recently the Council of NAMMCO has given the Scientific Committee additional requests for
advice about sustainable chtlevels for Central Atlantic minke whales, fin whales, narwhal and grey seals.

It would appear then that the provision of advice on sustainable catch will be a majtarmeactivity of

the Scientific Committee, and that this activity can be expeciedctease in the future. Pike presented a
discussion paper (SC/10/15) on ways the Scientific Committee might improve and enhance the provision of
advice to the Council.

A review of requests for advice from the Council shows that they have varied gty .vim cases where a
"general” stock assessment was requested, i.e. for Central Atlantic minke whales, bottlenose whales, and
pilot whales, the resulting advice given by the Scientific Committee was also quite general in nature with
regard to catch optis. Generally the main conclusion is that present (or past) catches are/are not
sustainable. No advice is offered on the possible effects of other harvest options.
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More specific requests, which explicitly mention potential catch levels, have been médenoales. The
resulting advice is more satisfactory in that it provides stock forecasts for these catch levels. On the other
hand, there has been no definition of an "acceptable” level of risk of stock decline, so this has been left to
the judgement ofhe Scientific Committee. The request for West Greenland beluga specified catch options
under "different management objectives”, but did not say what these objectives might be. The Committee
specified a paramount objective of halting the decline of tbiskst

It is apparent that more specific and detailed requests for advice from the Council result in more useful
advice from the Scientific Committee. Focussing on specific management goals for the stock, catch levels
and acceptable levels of risk enablbee development of models that take these factors explicitly into
consideration. With very general requests (e.g. Central Atlantic minke whales), the Scientific Committee
can offer advice on the probable effect of past catches, and of future catchedaoflsirals, but cannot

advise on any appropriate level of catch because management objectives are not known. In contrast, when
the Scientific Committee works with a specific management objective (e.g. West Greenland beluga), they
can offer very specific adce that can be easily translated into management action.

It would appear that relatively few organizations involved in fishery management actually uselefinetl
management procedure. Examples considered included the Revised Management Proceshir@, Po
Biological Removal and harp and hooded seal advice provided by ICES. The use of an explicit and
documented management procedure or procedures would have some advantages for the Scientific
Committee and NAMMCO as a whole. A management procedura takst of the "judgement” out of
management decisions, making them more defensible in terms of conservation. Management procedures can
make it more straightforward for the Scientific Committee to respond to requests for advice from the
Council, as existingnodels and preefined catch rules would be used. The Scientific Committee would no
longer have to guess at the management goals of the Council, as these would be implicit in the procedure
used.

A single management procedure can fit a rather narrow m@ngessibilities in terms of management goals

and acceptable levels of risk to the stock. As such they are most applicable to a single type of fishery where
these factors are paefined. For example the RMP is specifically developed for commercial \ghaifin

baleen whales, and a separate procedure is being developed for aboriginal subsistence whaling. The PBR
catch rule is designed mainly for néishery, bycatch removals, where minimisation of risk to the stock is
paramount. On the other hand, the badabetween catch and risk to the stock can be adjustable, as for
example with the tuning parameter of the RMP. Therefore management procedures like the RMP may be
generalisable to management situations with somewhat different stock objectives than twbsehfiirwas

originally designed

All management procedures developed to date are essentially single stock models that do not take into
account other ecosystem relationships. In one sense this is not really relevant for procedures like the RMP,
which useonly information on stock trajectory and catch. It can be argued that the factors affecting stock
trajectory, for example prey availability, are not relevant to the immediate goal of specifying catch levels
that will maintain the stock above a specifiedelleof depletion. In addition, such factors are generally not
known and may not be susceptible to management intervention even if they are known. Nonetheless, the
target level set for a stock may have implications for other fisheries (e.g. Schetedetr998, 2000a), so
multispecies and ecosystem considerations may play a larger role in future management procedures.

The development of any management procedure requires rigorously defined management objectives,
including acceptable levels of depletion,dés/of acceptable risk and time periods over which these factors
are evaluated. NAMMCO has not yet defined these objectives for any species or fishery, and it is not clear
whether they will do so. Therefore, the development and use of a management prageti&gMMCO
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would be premature. Nevertheless, there may be specific cases where existing procedures, like the RMP or
PBR, may be applicable or readily adaptable to a request for advice.

Another option for the Scientific Committee, applicable to all foakd fisheries, would be to present
advice that explicitly presents the risk of stock depletion at various levels of catch. An example of this is the
advice developed by the Scientific Committee for West Greenland beluga. Such a presentation allows the
management authority to choose the catch option that best suit their management objectives, even if they
have not stated them explicitly. However even such a presentation of options requires the Committee to
make decisions about the level of acceptable tiepland period of time to be evaluated.

In discussion the Scientific Committee agreed that the explicit statement of management goals was one of
the most important considerations in providing high quality scientific advice on sustainable catch. Requests
for advice on catch levels should contain a minimum of information about management goals and timelines
so that they can be responded to effectively. It was agreed that a Correspondence Group should be
established to provide guidance to the Council inrtiest effective formulation of requests for advice.
Witting agreed to chair the correspondence group. The group will report to the Scientific Committee by
correspondence before the next meeting of Council so that their recommendations can be approved by the
Committee. These recommendations will then be presented to the Council at their meeting in March 2003.

The Committee considered that one of the main problems with the use of explicit management procedures
such as the RMP was the lack of flexibility ina@ding to different management goals and different types of
fisheries. While part of the intention in developing such procedures was to reduce the workload on the
committee providing advice, experience with the RMP had shown that this was not necedssagityl t

result. The Committee was also concerned that once an explicit management procedure is adopted at the
political level, it can be difficult to change some of the parameters and assumptions of the procedure even if
they are demonstrated to be false.

The Scientific Committee favoured an approach where advice on catch levels is presented in a form that
shows the probability of achieving desired stock trajectory under different catch options, with a full
evaluation of the uncertainty of the predictioris,sufficient data are available to support such an
assessment. The advice provided for West Greenland beluga is one example of this approach. In conducting
assessments, it is also advantageous to use more than one assessment model if availabhereastgs i
confidence in the results.

17. ELECTION OF OFFICERS

Gisli Vikingsson was elected as chairman for an additional year, and Lars Wallge was elected as vice
chairman.

18. ANY OTHER BUSINESS

International Convention on Migratory Species

Wallge brought tohte attention of the Committee that the International Convention on Migratory Species
(CMS), the Bonn Convention, was considering the listing of a number of species of whales as being
threatened with extinction or having an unfavourable conservation states. listed, member countries

will be obligated to take management actions that may preclude harvest in some circumstances. The main
reason for the listing action would appear to be that some of these species are also listed in the IUCN "Red
List".

The Scientific Committee expressed concern about this matter and noted that many Red List classifications
were themselves outdated and based on questionable information. It was considered that international
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organisations have a responsibility to be critical aonduct credible research when taking action that may
affect the resource use activities of their members.

The Scientific Committee will therefore advise the NAMMCO Council and the member governments to
initiate a scientifiRedelvi®two,ando rtevatsi naewoénd he
assigned to each of the North Atlantic marine mammals species.

Age determination center

The Scientific Committee had received an unsolicited proposal from Dr Christina Lockyer for the setting up
of an international age determination centre for mammals to answer the needs of various baseline research
studies connected with life history and population parameters required for management and conservation.
The proposed centre would provide ageing serviewell as training and calibration of ageing with other
laboratories.

The Scientific Committee considered that such a centre would be useful to laboratories and institutions in
member countries, where ageing activity is too sporadic to maintain dediczitexti personnel. It would

also be useful for training of ageing technicians and to facilitate-ledberatory comparisons. While the
Scientific Committee is not in a position to offer financial support for the establishment of such a centre, it
was ageed that its establishment would be a positive step and should be supported.

19. ACCEPTANCE OF REPORT

The Report was accepted on September 19, 2002. The Scientific Committee expressed their thanks for the
use of Hvalfjordur facility and noted that thedutiful surroundings had enhanced the atmosphere of the
meeting.
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Appendix 4
RULES OF PROCEDURE FOR THE NAMMCO SCIENTIFIC COMMITTEE
I. TERMS OF REFERENCE
1. The Scientific Committee shall provide scientific advice to the Council on such matters that are

referrad to it, and ensure that this advice is based on the best available scientific findings at any
given time. This includes review and evaluation of data on stock identity, biological parameters,
stock size, catch history and other information necessaryfaucting an assessment of the species
or stock in question and for providing advice on catch limits and conservation.

2. The Committee may make proposals to the Council concerning any scientific tasks to be included in
its future work.

IIl. MEMBERSHIP

1. Each Contracting Party shall nominate up to three scientists as members of the Scientific
Committee. The appointment is permanent or until the Contracting Party nominates new member(s)
to the Committee. Each member of the Committee shall have one vote wheuusabcor
organisational matters are being dealt with.

2. The Scientific Committee shall elect by majority vote from amongst its members a Chairman and a
Vice-Chairman. The Chairman and Vi€hairman shall serve for two years, after which they may
be reeleced. The terms of office of the Chairman and Mileairman shall begin at the conclusion
of the NAMMCO Council meeting for the year in which they are elected.

3. If for any reason the Chairman is unable to complete his term of office, the Committee shall elect
new Chairman at its next regular meeting. If needed, the Chairman of the Council may call for postal
elections of the Chairman and Vi€@hairman of the Scientific Committee.

4. The General Secretary and the Scientific Secretary of the NAMMCO Secretatlatestix officio
nonvoting members of the Scientific Committee.

5. The Scientific Committee may, on au hocbasis and subject to the approval of the Council,
nominate experts to participate in meetings of the Committe& afficiononvoting members. An
such nomination of experts must reach the Secretary of NAMMCO no later than 30 days before the
start of the meeting in question.

Ill. OBSERVERS

1. Canada and the Russian Federation shall be invited to send one (1) observer each to annual meetings
of the Scientific Committee.

2. Other organizations may be invited to send observers to annual meetings of the Scientific
Committee, subject to the approval of the Committee and the Council.

3. Participation of observers in the deliberations of the Scientific Cosenitill be at the discretion of

the Chairman
IV. ORGANISATION

1. The Scientific Committee is responsible for collecting and compiling the necessary information for
providing scientific advice. While avoiding duplication of work being carried out elsewtiere,
Committee decides where and how this information is to be obtained. If the Committee considers it
necessary to consult information not available in the published literature or in the possession of any
of the Parties, any cooperation in this field wakternal authorities shall be undertaken by the
Scientific Committee Chairman through the Secretary of NAMMCO.
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The Scientific Committee may establish designated Working Groups on clearly defined subjects
related to the work needed to be carried out fasedrgnation of the required scientific advice.

The Scientific Committee decides the terms of reference of the Working Groups, their provisional
agenda, membership, Chairmen and dates of meetings, and makes proposals to the Council on
invitation of externakxperts or observers.

The Working Groups report their findings in writing to the Scientific Committee according to their
terms of reference.

The Scientific Committee shall report its findings in writing to the Council within two weeks after
concluding itsdeliberations . The contents of the report shall be considered strictly confidential
prior to that. The Report of the Scientific Committee shall include an Executive Summary. The
Chairman seeks to have all views expressed on substantive matters dudegbitions in the
Committee made clear in its report and the wording approved by the Committee before the end of its
meeting or by correspondence if agreed by the Committee. Approval of the report requires
consensus among the Committee members.

V. MEETINGS

1.

The Scientific Committee shall meet at least annually, at least 14 weeks prior to the regular meetings
of the Council, unless otherwise decided by the Committee or the Council. Intersessional meetings
may be held when judged necessary by the mgjofithe Scientific Committee and/or the Council

so decides.

A provisional agenda for all Scientific Committee meetings shall be developed by the Chairman and
distributed to the members of the Committee no later than 30 days prior to the meeting imquestio
Comments or suggestions for revision of the provisional agenda shall reach the Chairman no less
than 10 days prior to that meeting.

The Chairman shall, in consultation with other members of the Committee and the Secretariat of
NAMMCO, seek to ensure th&key documentation of relevance to the provisional agenda is
available at the start of each meeting. This may involve compilatipuldfshed information and
invitation to members, Parties, Working Group Chairmen or external experts to submit and present
scientific papers at the meetings. Any scientist may submit scientific paper(s) for consideration by
the Committee and Working Groups, as appropriate.

Each Party having information on the biology of marine mammals relevant for NAMMCO
management objectivemcluding research and statistical material on catches of relevant species or
stocks, shall briefly report on such information at the relevant meetings of the Scientific Committee
or its Working Groups.

The Scientific Committee, in consultation with t8ecretariat of NAMMCO, shall make proposals

for contract studies to be conducted on specific agenda items to be dealt with at meetings of the
Scientific Committee or its Working Groups.

The Secretariat of NAMMCO may, with the concurrence of the Comméaetaechnical guidelines

for the preparation, format and presentation of all meeting documents, including type and format of
data on catches that each Party reports with respect to any relevant catch operation.

Titles of meeting documents outlined in V3. above shall, if possible, reach the Secretariat of
NAMMCO no less than 10 days in advance of the meeting in question and be distributed to the
members of the Committee/Working Group prior to the meeting. All documents registered before
the end of the fst day of the meeting shall be considered Primary Documents for consideration at
the meeting.

English shall be the official language of the Scientific Committee and all primary documents shall
be written in English. The Chairman can give exemptions ftiengeneral rule after consultation

with other Committee members and the Secretary of NAMMCO.

VI. DATA AVAILABILITY
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1. The Report of the Scientific Committee and the reports of the Committee's Working Groups shall
be made available by the Secretariat ngcame that so wishes, according to guidelines set by the
Scientific Committee and after they have been dealt with by the Council. Such guidelines are subject
to approval by the Council and are included as Annex 1. The Scientific Committee shall aim to hav
all key scientific papers relevant to its work published in a recognised international scientific
journal.

2. Unpublished scientific papers submitted to the Scientific Committee or its Working Groups shall be
available only to the Scientific Committee amhe trelevant Working Group(s). Such papers will not
be further distributed or cited without the express permission of the primary author.

3. The Secretariat of NAMMCO may, with the concurrence of the Scientific Committee and the
Council, require that statisat material and computing programs for use in evaluation of the status
of stocks or for calculations of catch limits, such as detailed catch and abundance data, be submitted
in advance to the Secretariat in an electronic data storage medium, for valatadigmeparation
prior to the meeting. Submitted statistical material or other raw data shall only be released from the
Secretariat subject to approval of the scientist or Party submitting the data.

VIl. AMENDMENTS OF RULES
Proposals for amendment of fieerules of procedure shall reach the Secretariat not less than 60 days prior to

the Council meeting at which the matter is to be discussed. The Secretariat shall inform the Contracting
Parties about these proposals not less than 30 days prior to thiagmeet
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ANNEX 1
GUIDELINES FOR THE RELEASE OF DOCUMENTS BY THE SCIENTIFIC COMMITTEE

Documents for meetings of the Scientific Committee and subsidiary Working Groups shall be made
available to Committee or Working Group members and observers in advatite miketing if
possible, or on the first day of the meeting.

Reports of subsidiary Working Groups shall be given to the Scientific Committee as soon as they are
completed and accepted by the Working Group.

The Report of the Scientific Committee will ne¢ distributed outside of the Scientific Committee
until it has been dealt with by the Council.

Subject to (3.), the Report of the Scientific Committee will be distributed by the Secretariat to
international government organisations, observer and otheermgoents, noigovernment
organisations, researchers and other interested parties according to a distribution list maintained at
the Secretariat.

Subject to (3.), the Report of the Scientific Committee will be given to any organisation or
individual on regest. The Secretariat reserves the right to charge for printing and distribution.
Subject to (3.), a summary of the Report of the Scientific Committee will be published on the
NAMMCO internet site.

Subject to (3.), the full Report of the Scientific Comnatiwill be published on the NAMMCO
internet site.

The full Report of the Scientific Committee, including the reports of subsidiary Working Groups,
will be published in the NAMMCO Annual Report.

Unpublished scientific papers submitted to the Scientific Catambpr its Working Groups shall be
available only to the Scientific Committee and the relevant Working Group(s). Such papers will not
be further distributed or cited without the express permission of the primary author.
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Annex 1
NAMMCO SCIENTIFIC COM MITTEE WORKING GROUP ON ABUNDANCE ESTIMATES

Kerteminde, 13-15 March, 2002

1. OPENING REMARKS

Chairman Nils Jien welcomed all participants to the meeting (see Appendix 1). He reviewed the terms of
reference for the Working Group.

At its 1999 meetingthe NAMMCO Council recommended that the Scientific Committee continue its
efforts to ceordinate future sighting surveys and analyses of the results from such surveys in the North
Atlantic. In response, the Scientific Committee convened a meeting oMitniking Group in November

2000, for the dual purpose of continuing analyses from previous NASS surveys, and planning a NASS
survey for 2001. The Working Group developed a survey plan which incorporated vessel surveys by the
Faroe Islands, Iceland and M@y, and an aerial survey around coastal Iceland, as in previous NASS
surveys. This plan was further developed and modified by correspondence among Working Group members
and at an additional training/planning meeting held immediately before the surveMAB&2001 survey

was conducted in JunrgJuly 2001.

The main purpose of the meeting was to review survey reports and abundance estimates from the survey,
particularly for the target species minke and fin whales. Many of these estimates were only partiall
complete, so the Working Group was to recommend additional analyses to be conducted. A secondary
objective was to evaluate the survey design and procedures used, and make recommendations for future
surveys. Finally, the Working Group was asked to plash schedule the publication of the results from
NASS-2001, and those from previous surveys that had not already been published.

2. ADOPTION OF AGENDA

The Draft Agenda (Appendix 2) was adopted without changes.

3. APPOINTMENT OF RAPPORTEUR

Daniel Pike Scientific Secretary of NAMMCO, was appointed as Rapporteur for the meeting.

4. REVIEW OF AVAILABLE DOCUMENTS AND REPORTS

The documents considered by the Working Group are listed in Appendix 3. Document SC/10/AE/4,
Abundance of minke whales from NAB01ship surveys, had not been completed in time for the meeting.

An additional document describing the Faroese ship survey was accepted as SC/10/AE/15. In addition,
working papers from previous meetings of the Working Group, and other published documentslswer
available as needed.

5. SURVEY REPORTS

Working papers describing the general methodology and results from the 2001 ship and aerial surveys were
briefly reviewed by the Working Group. Target species of the surveys were minke and fin whales for the

Faroes and Iceland, and minke whales for Norway. For the first time the Faroese and Icelandic vessels used
identical methodology, a Bucklafidirnock (BT) mode using 2 independent observer platforms. This
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involves one platform (the "tracking" platfornmgearching further ahead to set up "trials" from which the
detection function of the other platform (the "primary" platform) is estimated. It requires the primary
platform to operate independently of the tracker platform, but notwacsa. The Norwegianusvey
methodology was somewhat different as the Norwegian component of the NASS survey was also a part of
their national 6 year rotational survey program.

After the survey had begun, permission to enter UK territorial waters was withdrawn for the Narwegia
vessel and refused for the Faroese vessel. This necessitategnantastreallocation of survey effort by

the Norwegian vessel from the North Sea to the Norwegian Sea, and the abandonment of part of the planned
Faroese survey block. The Working Groopted that because of this important areas were not surveyed,
reducing the overall value of the survey results.

The final survey plan is shown in Fig. 1, and realised effort and sightings are shown in Etg. 2

Faroese ship survey

The refusal of adrtiance to UK waters significantly reduced the size of the Faroese block. Consequently
there was higher coverage in this reduced area. The primarysuoarth tracks were completed, and part of

the secondary eastest tracks were completed as well. Weathas relatively good throughout the survey

and most lines were completed in Beaufort sea state of 4 or less. A total of about 2,500 nautical miles was
covered on effort, and 459 groups of cetaceans comprising twelve species and 1,798 individuals were
sightal. The most common species were by rank pilot whales, sperm whales, bottlenose whaklsgjedhite
dolphins, harbour porpoises, minke whales and fin whales.

Icelandic ship survey

Subsequent to the November 2000 Working Group meeting, it was decidethimdito share survey effort

on an international redfish survey being conducted by Icelandic survey vessels participating in the survey.
This necessitated a change in the survey area, block structure and effort allocation. The northern and eastern
parts ofthe Icelandic area were still surveyed by a dedicated survey vessel.

Planned transects had to be adjusted because of prevailing weather and ice conditions, particularly in the
northern and northwestern areas covered by the dedicated vessel. The @igetrgpgecies of the survey

were minke and fin whales but an emphasis was made to identify as many sightings to species as possible
in particular to distinguish fin and blue whales. Cetaceans of 14 species were identified in the survey. These
were in addion: sei, humpback, sperm, northern bottlenosed, pilot, and killer whales, a beaked whale, white
beaked, Atlantic white sided, likely bottlenosed dolphins and harbour porpoises. The most common large
whales were fin whales (890 animals in 556 sightiags) humpback whales (441 animals in 282 sightings).

Icelandic aerial survey

The survey design was identical to that used in 1995 and 1987, except that Blocks 5, 7 and 9 were extended
eastward from 11to 10 W. This was done to achieve better coveragea ahajor concentration of
humpback whales in the area. A greater emphasis was placed on observer training in an effort to avoid some
of the problems experienced in earlier surveys. Double platform effort was maintained throughout the
survey with the cruiséeader, and partially the pilot acting as secondary observers. Realised effort was
greater than that achieved in 1987, but less than that achieved in 1995. At least partial coverage was
achieved in every block. In all 537 primary sightings of 1,354 asiroaimprising at least 9 species were
made, including 200 sightings of minke whales, 161 of humpback whales and 118 of dolphins.

Norwegian ship survey

The lastminute shift from the North Sea to the Norwegian Sea resulted in problemsondinating the
activities of the Norwegian survey vessel. Due to miscommunication very little of the planned effort was
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realised. Poor weather affected the second half of the survey. As a result this survey block was not covered.
The vessel did however collect surfacaega for minke whales that will be of use in future surveys.

6. MINKE WHALES

i. Ship survey

NASS2001

No abundance estimate was available for minke whales from the Faroese and Icelandic ship surveys.
However the Working Group noted that the coverage astdliition of sightings in the Icelandic survey

area may necessitate some stendard analyses. Because of weather and ice related revisions to the
survey plan in the northern and northwestern blocks, the coverage probabilities were substantialily higher
some parts of strata than in others. Sightings of minke whales were highly clustered close to the northern
and western edges of the western and northwestern blocks, presumably in association with the pack ice
edge. This corresponds to an area of ltigherage probability. Very few sightings of minke whales were
made in the western block, which was mostly surveyed in unfavourable conditions for detecting minke
whales (high Beaufort sea state and fog). For these reasons, the Working Group recomratadsuhtfal

analysis be pursued for minke whales and possibly other highly clustered species such as humpback whales.
In such an analysis the random placement of transect lines in relation to geographical features is
unnecessary. Such an analysis camlpce an estimate of greater precision than a line transect analysis, and
can provide a better understanding of the underlying distributional patterns of the animals. As a simpler
alternative to a spatial analysis, some stification of the originallbcks could be pursued.

NASS95

In 1997 the NAMMCO Scientific Committee Working Group on Abundance Estimates derived an estimate
of the abundance of minke whales in the Icelandic survey area of WAJNAMMCO 1998a). This
estimate had 2 components: omenfi coastal waters covered by the aerial survey, and the other from
offshore waters covered by the shipboard survey. However the shipboard estimate was apparently calculated
at the meeting and was never properly documented. SC/10/AE/6 presented a tewalclithis estimate

for archival purposes.

The analysis used standard line transect methods. No double platform data was available to correct for
whales missed by the observers. The estimate was calculated using both the original block structure and a
poststratification of block 9 between Iceland and E Greenland to a smaller block that included all the
sightings. This posstratification had been used in the original reported estimate. The total estimates for the
survey area and for the survey area idatshe aerial survey block were almost the same as those reported in
NAMMCO (1998a), irrespective of postratification, although there were some minor differences in the
individual block estimates and variances. These estimates are negatively bidseith Imerception and
availability biases.

In discussion the Working Group considered that the-ginatification of block 9 was acceptable because it

was not based on observed minke whale distribution, but was done in an effort to achieve equal coverage
probability in the area close to the pack ice edge. This area is more sheltered that the rest of the block and
less effort was discarded due to high Beaufort conditions. The derived estimate will be useful for
comparison with similarly calculated estimatesm earlier surveys.

ii. Aerial survey

SC/10/AE/5 described an estimate of minke whales from the aerial cue counting survey around Iceland. The
survey, conducted in Judelly, was the fourth largecale aerial survey covering Icelandic coastal waters
sincel1986. Stratified cue counting methods were used to calculate a preliminary estimate of the abundance
of minke whales in the survey area. Because of differences in the viewing patterns and sighting efficiencies
of the primary observers, 2 estimates wereudated, one using only the better observer, the other using
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data from both observers. The best estimate of minke whale abundance in the survey area was derived
using only the data of the best observer and a cueing rate of 53 cues per hour (no \&thmats),e40,115

whales (95% CI 24,660 to 65,257) for the entire area. This was about 1.4 times the estimate using both
observers, with a slightly higher variance. Double platform effort was maintained throughout the survey, and
it appears that the progmn of cues seen close to the survey platform approached 1 for this observer. This
estimate may be positively biased by failure to account for error in measuring radial distances. However it
appears that distances were measured relatively precisehy8¥%) so this bias is probably slight. The
estimate is higher than that obtained in 1987 and lower than that from 1995. However the lack of data on
distance estimation error in 1995 preclude comparison of the 1995 estimate with other years.

The Working Goup agreed that the estimate using data from the best observer only was less biased than the
estimate using both observers. There is still a need to account for bias due to random error in radial distance
measurement, but it was considered that the biastd this factor is unlikely to be large, given that the
observed measurements have an estimated CV of only 8%. A more important factor is likely the cue rate
used. Data collected from tagging of minke whales off Norway indicates that the cueing ratésthe
somewhat lower than the cueing rate of 53 cues per hour used here. This would increase the estimate by
proportion. In addition, variance in cueing rate should be incorporated into the estimate.

The Working Group therefore concluded that completibtinis estimate will require:

i. accounting for bias due to error in measuring radial distance, and;

ii. use of the best available cueing rate for minke whales during daylight hours, and incorporation of
variance in cueing rate in the estimate, and,;

iii. using doubleplatform data to correct for perception bias. This may involve analysing the data with
respect to where effort appears most concentrated.

It was anticipated that these tasks could be completed within 6 months.

The Working Group agreed that the 1987 aff@12data should be analysed using consistent methodology
that takes account of distance estimation errors.

iii. Combined estimates
As the ship survey estimate had not been completed, no combined estimate could be derived. The Working
Group recommended thatgtbe done in a timely fashion.

iv. Trends in abundance

SC/10/AE/7 presented an analysis of trends in distribution and abundance of minke whales from aerial
surveys conducted in the coastal waters of Iceland in 1986, 1987, 1995 and 2001. The 1986 survey was
conducted as a line transect survey, while the later surveys were conducted as cue counting surveys. The
distribution of minke whales was very stable from year to year, with highest densities in the SW, N and SE
waters of Iceland. Line transect density waed as an index of relative abundance, and all datasets were
treated in an identical manner so that any trend signal would not be masked by analytical differences.
Relative abundance showed a significant increase in the area to the N of Iceland, aradeniad non
significant increases in the higtensity area in SW Iceland (Faxafl6i), NW Iceland and in the survey area as

a whole, over the period. The apparent increases in the N and NW of Iceland may be partially due to the
cessation of minke whalingyhich was concentrated in these areas up to 1985.

In discussion the Working Group noted that an analysis of simple encounter rate would likely give similar
results (SC/10/AE/14). The Working Group concluded that the abundance of minke whales aramad Icel

has been stable or shown a moderate increase over the period. The apparent increase in relative abundance
in block 4 is consistent with population growth after cessation of catching, however other factors, such as
immigration from other areas, may alse involved. There are also indications of better feeding conditions

off northern Iceland in 2001 than in previous surveys.
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7. FIN WHALES

i. 2001 ship survey

SC/10/AE/8 described the abundance estimate for fin whales from the Icelandic and Faroeseesfsp sur

The distribution of sightings of fin whales (see Fig. 3) was more even than in earlier surveys, particularly
in the blocks west of Iceland, where the distribution in previous surveys was more concentrated around the
continental slopes. Double plati data collected indicated that the proportion of whales seen by the
primary observers close to the trackline was close to 1 for this species, and that a correction for whales
missed would not increase the estimate substantially while increasing theceartstimates by block and

for the total area are given in Table 1. The estimate for the total area of 25,352 is higher and has a lower CV
than estimates from equivalent areas from past NASS surveys. While some of this increase may be related to
increass in survey efficiency, this factor alone likely cannot explain the observed increase since 1987.
Stock increase, immigration from other areas, and/or variation in distribution between years may also be
involved.

The Working Group concluded that this esdie is likely to be only slightly negatively biased by perception

and availability biases, and accepted that correcting for perception bias was not likely to be worthwhile. The
four NASS ship surveys carried out since 1987 provide an excellent time skrdsindance for this

species. It was therefore recommended that a more complete analysis of changes in abundance over all the
NASS surveys be conducted. This may require soranagysis of past survey data as the coverage has
changed between surveys.

The Working Group noted that sharing of survey platforms with the redfish survey had apparently been

successful. International redfish surveys will be carried out over similar areas on a 3 year rotation, and cover
a larger area to the south and west ofNIW&SS-2001 survey area. The Working Group recommended that

the possibility of extending the cetacean survey by sharing platforms with the other participating vessels in

the redfish survey be further investigated.

Block Area n L N Cv 95% CI
(nm) (nm) (%)
Icel.SW 190,577 31 1,169 2,723 27.87 1,480 -5,009
Icel.W 154,692 271 2,424 10,800 15.20 7,862 -14,836
Icel.NW 28,154 144 616 5,513 38.81 2,274 -13,370
Icel.N 31,781 38 556 1,522 53.13 449 -5,155

JanMayen 145,847 47 1,791 2,719 38.13 1,196 -6,180
Faroe Isl. 117,500 62 2,457 2,074 27.39 1,139 -3,777

Combined 668,551 593 9,013 25,352 12.71 19,576 -32,831

Table 1. Abundance of fin whales in Icelandic and Faroese ship survey blocks from20888 - number
of fin whale groups sighted. - survey effot; N - abundance.

8. OTHER SPECIES

i. Humpback whale

SC/10/AE/9 reported a line transect estimate for humpback whales from the 2001 Icelandic aerial survey.
Sightings of humpback whales were highly concentrated off northeastern Iceland and to a lesseffexte
southwestern and northern Iceland. A relatively high proportion of sightings close to the trackline by the
secondary observers were duplicated by the primary observers, indicating that perception bias is low but not
absent for this species. The fatamber of humpback whales in the search area was estimated to be 3,057
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(95% CI 1,727 5,410), with NE Iceland accounting for over half of this number. However this estimate has
a negative bias because of perception bias and, probably more importaimiglsamissed because they
were diving when the plane passed. The estimate from this survey is substantially (but not significantly)
lower than that produced from the NASS ship survey (Piket al. MS 2001), however this may be due to

the above mentiondaiases and the fact that the ship survey covered a larger area.

Sightings from the NASR001 ship survey were also highly clustered around NE and W Iceland within the
aerial survey block, but substantial numbers were also seen in areas farther offdb@esightings were

made in the Faroese block than in previous surveys. No estimate has been derived from these sightings as
yet.

In discussion the Working Group noted that the contagious distribution of humpback whales seen in both the
aerial and shipurveys may make spatial modelling a suitable analytical approach. It is likely that a spatial
model would provide a more precise estimate and might enable some ecological interpretation of the
observed distribution. The overlap between the shipboard el aurveys may also provide a means of
correcting the aerial survey for availability bias, using the ratio of observed shipboard/aerial survey density
in the overlap area. However such a correction factor is likely to have a high variance. Anothactappro
might be to use diving data from other areas to correct for availability bias in the aerial survey.

SC/10/AE/14 analysed trend in the relative abundance of humpback whales over the course of the 4
Icelandic aerial surveys carried out since 1986 .onter rate increased by an average of 11.4% (SE 2.1%)

per year over the period in the survey area. Encounter rates for other species did not change much over the
period, so it seems unlikely that the increase for humpback whales can be attributed é3 ahnaogvey
efficiency. This rate of increase is in accordance with that of 11.6% over the period I9B®in recorded
sightings humpback whales by whalers operating west of Iceland reported Sigurjénsson and Gunnlaugsson
(1990).

The Working Group nted that humpback whale sightings have also increased over the course of the NASS
ship surveys conducted since 1987, and that much of this increase appeared to have occurred off E Iceland.
It was considered useful to break down the trend in the aeria@ysuby E and W Iceland to see if the rates

of increase differed. It is unlikely that a shift in distribution from offshore to inshore areas can account for
this trend as the ship surveys indicate no such shift. Indeed, more offshore sightings of humvebacks

made in 2001 than in earlier surveys.

There has been almost no catch of humpback whales around Iceland since the first stage of Icelandic
whaling came to an end in 1915 (Sigurjénsson and Gunnlaugsson 1990). Therefore, stock recovery is one
plausibe explanation for the trend, however the observed rate is on the edge of biological plausibility.
Immigration from other areas may also be playing a role. The Yonah study (PatsiigB001) has shown

that there are at least 2 breeding populations ofdinacks in the North Atlantic, and that the whales around
Iceland and Norway are a mixture of the 2 groups. It is possible that the stocks are growing at different rates,
accounting for the apparent recent high growth rate around Eastern Iceland.

There ha been very little sampling of humpback whales from E Iceland. Vikingsson noted that genetic and
photographic sampling was planned for summer 2002, and would be continued if successful.

In summary the Working Group recommended the following with regahditnpback whales:

1. apply spatial modelling techniques to the 2001 aerial and shipboard surveys, and possibly to earlier
surveys as well if this proves useful;

2. correct the aerial survey for perception bias using the double platform data;

3. attempt to corredhe aerial survey for availability bias using the ratio of observed densities from the
shipboard and aerial surveys in areas of overlap, or using diving data from the literature;
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4. estimate trends separately in E and W Iceland.

ii. Lagenorhynchusdolphins

SC/10AE/9 reported a line transect estimate for dolphins from the 2001 Icelandic aerial survey. Species
identification was uncertain but 96% of the sightings were identified as-ssitieed dolphins, with the rest

being of unknown species identity. The higrogortion of whitebeaked dolphins is consistent earlier
surveys and other information from the area. The distribution of dolphins was consistent with earlier
surveys, with animals being concentrated in N central, SW and SE Iceland, however dolphireunere f
almost everywhere in the survey area. Group size estimation was somewhat uncertain but there was no
apparent bias in group size estimation with perpendicular distance. The total number of dolphins in the
search area was estimated to be 20,444 (95%2(14- 32,874). This estimate is biased downwards both

by perception and availability biases. There are duplicate data that can be used to correct for perception bias,
but this has not been done yet.

The Working Group recommended that further analysasihcorporate the duplicate data be completed. It
was also recommended that the other aerial surveys be analysed in a similar manner to look for temporal
trends.

There were large numbers of dolphin sightings in both the Faroese and Icelandic ship. &tirtgglly all

sightings in the Faroese block were confirmed as wdiited dolphins. Some of these sightings were in an
area in whichLagenorhynchusvere also seen on the aerial survey. This should be investigated further. Most
sightings from the Icelatic vessels were of whiteeaked dolphins, but many sightings were not identified

to species and it was considered that species identification was uncertain even for those that were identified.
Tracking of dolphin groups by the secondary observers wasamgtsuccessful in either the Faroese or
Icelandic surveys, so there is insufficient information to correct for availability bias or responsive
movement.

The Working Group reiterated its conclusions from 2000, that while an analysis of the shipboand dolph
data from this and earlier surveys is feasible, the problems of uncertain species identification, uncertain
group size estimation, and possible responsive movement of these species would present significant
problems for abundance estimation. As a fit&p, the Icelandic members agreed to inspect the data for
these species to determine if further analyses are likely to be useful. If so, an analysis that assigned species
identification probability using relevant explanatory variables should be considered

iii. Pilot whales

A total of 55 sightings of 622 pilot whales was made in the Faroese block, more than in 1995. Sightings
were concentrated in the western part of the survey block. The 32 sightings of 563 animals made by the
Icelandic vessels were concengiéin the W and SW blocks. Unlike in the 1995 survey when pilot whales
were a target species, no closing experiments were conducted to calibrate group size estimation.

The Working Group considered that, given the relatively high number of pilot whalkingig in the 2001

survey, and abundance estimation was worthwhile and should be conducted. Pike agreed to carry out the
analysis. It was also noted that a recent successful application of satellite tags in the Faroe Islands will
provide data with which toorrect for availability bias for this species.

iv. Sperm whales

SC/10/AE/13 presented a calculation of sperm whale abundance from the 2001 Icelandic and Faroese
shipboard surveys. For the first time data was collected in such a way that a cue courgymsnad dives

as a cue, was feasible. The vessel to stopped or slowed down if it was heading to within 0.5 nm of a sperm
whale to avoid triggering responsive cues, and the position of the cue relative to where the vessel would
have been had it continued svased in the analysis. In addition to the cue count, which included only those
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animals that displayed a cue, a line transect estimate that included those animals that were visible on the
surface as the vessel passed abeam was calculated. It was assimpdrth whales cued twice per hour,

and line transect estimate was corrected by assuming that sperm whales spent 20% of the time visible at the
surface. For the Icelandic area, the weighted average of the two estimates was 9,477 (CV 0.406). A cue
count eimate was not possible for the Faroese area because the positions of terminal dives were not
recorded consistently. The ratio between the combined estimate for the Icelandic area, and a line transect
estimate that included all sightings (1.41), was usedotrect the Faroese line transect estimate to 1,708
whales. The combined estimate for the entire area was 11,185 (CV 0.34). Data from past Icelandic harvests
has shown that only male sperm whales are found in these waters.

In discussion the Working Grpuagreed that the methodology used was theoretically and practically valid.
The cue rate and proportion of time spent on the surface used to calculate the estimate are of course crucial.
While no data has been collected from this area, data collectedfh@mareas could be applied to provide

a better estimate of these parameters. Radio tagging studies in North Atlantic waters will however be
required to provide more reliable estimates.

v. Bottlenose whales

More bottlenose whales were were sighted in bbth Itelandic and Faroese surveys than in previous
surveys. Sightings of bottlenose whales were highly concentrated in the northern Icelandic block, but were
well distributed throughout the Faroese block. As NAMMCO has used a line transect estimate from
previous NASS surveys in an assessment of this species, it was considered worthwhile to proceed with a
line transect estimate for this species, while recognising that it will have a substantial negative bias due to
availability bias with this deegiving spees. In this regard the availability of dive data from Canadian
waters was noted. Pike agreed to carry out the analytical work.

vi. Killer whales

There were 36 sightings of killer whales in the Icelandic shipboard survey, and 8 in the Faroese block. Most
Icelandic sightings were concentrated on one leg in the northern block. It was noted that the animals there
appeared to be travelling with the vessel, which may have led to multiple sightings of the same animals. The
Working Group considered that an abundaestimate derived from these sightings was unlikely to be of
use. However the distribution should be compared with that seen in earlier surveys.

vii. Blue whales

The Icelandic ship survey produced 29 sightings of blue whales, while 9 sightings were madaeimathe
survey. While this is likely too few to derive a meaningful abundance estimate, it might be useful to
compare encounter rate between surveys to determine if there is any evidence of a trend in relative
abundance. However it was noted that suclemadtimight be confounded by betwemmrvey differences in

the effort dedicated to differentiating blue and fin whales. More effort was made to discriminate the species
in 2001 than in earlier surveys.

9. EVALUATION OF SURVEY METHODOLOGY

i. Ship surveys

Working papers SC/10/AE/10 and 11 provided evaluations the platforms, equipment, training and
methodologies used on the Icelandic and Faroese ship surveys. A major problem with the setup on the
Faroese vessel was that the tracker platform was lower than itharpmlatform. Problems were also
experienced with vibration on the tracker platform, making it difficult and uncomfortable to use the
binoculars. The primary observers were instructed to search for both the primary species, minke and fin
whales, which rgquired them to search at greater distances from the platform than they would have if only
minke whales had been targeted. BT design requires the tracker to search substantially further than the
primary observers. This requirement was compromised on betlirahoese and Icelandic vessels. Few
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trackings of minke whales were made on the Icelandic vessels, probably because weather conditions
prevented the trackers from seeing small whales at large distances, and possibly also because the observers
tended to fouas their search on the target fin whale. The application of the BT method was therefore not
successful in terms of correcting for responsive movement and availability bias, although the duplicate data
will still be useful in correcting for perception biasd was felt to be useful in keeping observers alert.

Other more minor problems with the data forms and procedures are summarised in Appendix 4.

In discussion the Working Group considered that the application of the BT methodology was problematic in

a ombined survey for large and small whales, which did not restrict primary search effort to be
substantially closer to the vessel than tracker search effort On these surveys, the BT method was
compromised, and few trackings were made. Nevertheless theduokigy might have been effective on the
Faroese vessel had the tracking platform been higher than the primary platform, and if the problems with
vibration had been less severe. It was also noted that tracking small whales at great distances requires
experenced and motivated observers, so it is best to ensure that those observers best able to track areused
on the tracking platform.

If the BT method was applied as intended, with the primary platform searching close to the platform and the
tracker platformsearching farther away, it is still likely that sufficient sightings of large whales would have
been made.

Another possibility would be to use symmetric platforms, with all observers tracking whales and recording
cues and tracking whales, as in the Nagiaa minke whale surveys. Duplicate matching would be done
after the survey rather than in the field. Initial sightings could be classified by distance to derive corrections
for responsive movement and availability bias using the method of Palka and Har(@664). Such a
methodology would benefit from automated timing of cues, as is done in the Norwegian surveys.. The effort
put into tracking might also reduce the total number of sightings, but this might not be problematic as the
effort applied is increasl by fully utilising the data from both platforms.

The Working Group concluded that the combination of multispecies surveys and BT methodology as
implemented in this survey was problematic. However it was emphasised that the double platform
methodologym general was successful and will prove useful particularly in refining the estimates for minke
whales and other smaller species. Further effort should be devoted to the automation of data recording and
entry so that observers can be better monitored éythise leader in the field. Finally, special attention

must be paid to the design of platforms to reduce vibration, improve visibility and increase observer
comfort.

There were problems in conducting distance experiments in these surveys and thg Wakmreiterated
its previous recommendations that such experiments be conducted during and after the survey.

ii. Aerial surveys

SC/10/AE/12 presented an evaluation of the methodology used in the Icelandic aerial survey, including
considerations of surveylgiform, equipment, personnel, design and strategy, and procedures. A summary
of the recommendations for future surveys is contained in Appendix 5.

A more fundamental consideration was whether cue counting from an airplane was the best approach to
estimae minke whale abundance in Icelandic nearshore waters. The methodology is very demanding of
observers, sensitive to distance estimation error and differences in sighting patterns between observers,
although these factors can be accounted for in the amalyhere have been problems with the conduct
(1995, 2001) and analysis of data (all years) from the surveys that make comparisons of absolute abundance
between surveys difficult.
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In discussion the Working Group noted that cue counting from an airghoeld be an effective
methodology for minke whales. Correcting line transect estimates for availability bias is more difficult than
for doing so for cue counting. The Working Group concluded that with the practical recommendations for
improvements in egpment and procedures contained in Appendix 5, cue counting was still the best
available methodology for minke whale surveys in this area. Of particular importance will be effective
training of observers, and further automation and simplification of theepsoof data collection, entry and
display. It is very important that the cruise leader have the capacity to monitor the performance of observers
while the survey is in progress, so that problems can be corrected.

The Working Group agreed that the podgibiof using an aerial digital photographic survey should be
considered. This technique will be tested in Iceland in the coming year.

10. PUBLICATION OF SURVEY RESULTS

The Scientific Committee had directed the Working Group to devise a plan for theapiab of results

from NASS2001 and earlier surveys. It was noted in this regard that none of the results froOBIASS

from the Icelandic and Faroese areas had yet been published. It had been originally planned to publish these
results in a volume of NMIMCO Scientific Publications, but that plan had been abandoned.

It was agreed that a special volume on the NASS surveys in general would be of great interest to many
researchers. Four NASS surveys have been conducted, over a long enough time fram@adheait trends

in distribution and abundance may be detectable. The volume therefore should not merely report abundance
estimates from the later surveys, but should synthesise results from all the NASS surveys to elucidate
temporal and spatial patterns.was considered that the volume could best be organised by species, with
contributors using information from all the NASS surveys regardless of national affiliation.

Nils @ien and Daniel Pike agreed to take responsibility for organising and editing tmeyadlo be
published as a future issue of NAMMCO Scientific Publications.

11. OTHER BUSINESS

The Working Group will likely need to meet again in winter 2003, once various identified analyses have
been completed.

The Working Group expressed their sirc@appreciation for the hospitality they had enjoyed at the Fjord
and Beelt Centre, and thanked Genevieve Desportes and the Director of the Centre, Heinrich Lehman
Andersen, for hosting the meeting.

12. ADOPTION OF REPORT

The Report was adopted on March 1602.

REFERENCES

North Atlantic Marine Mammal Commission [NAMMCO] 1998a. Report of the Scientific Working Group

on Abundance Estimates. In: NAMMCO Annual Report 1997, NAMMCO, Tromsg, pg20Z.3

North Atlantic Marine Mammal Commission [NAMMCOQ] 1998beport of the Fifth Meeting of the
Scientific Committee. In: NAMMCO Annual Report 1997, NAMMCO, Tromsg, ppl33.

47.



Working Group on Abundance Estimates

Palka, D.L. & Hammond, P.S. 2001. Accounting for responsive movement in line transect estimates of
abundanceCan. J. Fish. Aquat. S&8: 777-787.

Palsbgll, P.J., Allen, J., Andersen, T.H., Berube , M., Clapham, P.J., Feddersen, TP., Friday, N., Hammond,
P., Joergensen, H., Katona, S., Larsen, A., Larsen, F., Lien, J.,Mattila D.K., Nygaard, F.B., Robbins, J.,
Sponer, R., Sears, R., Sigurgson, J., Smith, T., Stevick, P., Vikingsson, G. and @ien N.2001. Stock
structure and composition of the North Atlantic humpback whale, Megaptera novaeangliae.
SC/53/NAH11.

Pike, D.G., Gunnlaugsson, Th. and Vikingsson, G.A. (MS) 2001. Estimates of hkmyiee Megaptera
novaengliag abundance in the North Atlantic, from NASS shipboard survey data. Working paper
SC/9/9 for the NAMMCO Scientific Committee.

Sigurjénsson, J. and Gunnlaugsson, Th. 1990. Recent trends in abundance Béalbleieoptera msculug

and humpback whalesMggaptera novaenglideoff west and southwest Iceland, with a note on
occurrence of other cetacean spediep. Int. Whal. ComnvD:537551.

48.



Working Group on Abundance Estimates

75.00
JAN MAYEN
/
70.00
65.00 A :

ICEL. SW
60.00| %z
ICEL. S
55.00
o o o o o o
© © © © © <
¥ % & <

Fig. 1. Planned survey blocks and tracklif@sNASS2001. The North Sea block was not surveyed.
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Fig. 2. Distribution of sightings of minke whales from NAS®1.
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