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Summary

The workshop participants were firstly asked to consider six aspects relating to the causes of the
observed declinein theabundance of harbour seals around Scotland over the past 10 yearsor so.

1. What additional causes should be considered that are not currently listed? This
was in order to ensure there were no major omissionsin thelist being highlighted so that the second
guestion relating to the mostlikely causes was as complete as possible.

The major causes currently under consideration include:
e Nutritional stress—as a result of decreased quality or quantity of prey

e Increasedcompetitionwith grey seals—although the nature of the competition still
to be determined

e Increasedcompetitionwith other marine animals—as above

e Disease
0 Infectious (i.e.viral, bacterial, fungal, parasitic, protozoal)
0 Non-infectious (e.g. persistent organic pollutants)

0 Toxins (biotoxinsfrom harmfulalgae, e.g. domoic acid, saxitoxin, okadaic
acid, yessotoxins)

e Deliberate killing—shooting is known to have been an issuein the Moray Firth

e Trauma (accidental killing) —increased traumatic interactions with vessels have been
demonstrated incertain regions butthe true extentofthis impactis not known.

e Bycatch—infisheries
e Pollution —this relatedback to non-infectious diseases as a potential causal factor

e Predation—certainlyanincreasein killerwhale sightings inShetland and Orkney
especially over thelast few years hasraised this as a potential problem for harbour
seal population abundance, particularly inthe summer.

Additional causes thatwererecognised by the workshop break-outgroups were:

e Loss ofhabitat —eitherforaging, moulting or breeding



e Anthropogenic disturbance —includingincreased ocean noise, boat traffic, disturbance from
haulout sites

e Direct competition with fisheries —also depleting the prey base

e Dispersal and emigration—the permanent movementofanimalsinto other, European
populations or perhapsinto the stable populations on the west coast

e C(Climate change

e Natural variation —unidentified reductions insurvivaland fecundity

e Entanglementin marine debris
2. What are your top 6 most likely factors and how might they interact?
3. What regional and temporal differences are anticipated?
4. What are the priority areas for future research?

The outcome of the breakoutgroup discussions on these three questions is summarised in Table 1.
Each group was asked to consider the mostlikely factors, whether these were acting globally or
locally and what the priority areas for future research were. In general there was good agreement
that the most likely explanations wereinvolved with prey issues; quality or quantity. Ofall those
factors considered the top three explanations to emerge were (a) increased competition with grey
seals and other top predators (b) natural variation (c) biotoxin exposure.

Post-workshop note: Some further consideration needsto be givento the issues underlying the
hypothesisthatgrey seals are competing with harbour sealsand how this might be further explored.
The mechanisms for this were not discussed in any detailat the workshop although exploitation
competitionseemed to be the most popular theory (thisisindirect competition where a common
limitingresourceisactingasan intermediate). Clearly the contemporary harbour andgrey sealdiet
studies currently being carried out are of centralimportanceto this explanation. Evidence of dietary
overlap (both prey typeand size) needs to beintegrated with informationon the extentto which
foragingareas overlap and finally how much prey is available to bothspeciesin theseregions. Ifthe
first two criteriaare metbut thesharedprey issufficiently abundantand notlimiting, thenanimals
will not necessarily be competing directly. An analysis of the data available for the Moray Firth
population suggests thatjuvenile survival isa majordriverhere (Matthiopoulos et al. in review) and
this may suggestintraaswell as inter specificcompetition. Itis not clear whether thisisalso the
case in other regions. For example, an analysis of the decline from the counts of harbour seals in
Orkney (Lonergan et al.2011)and theTay and Eden Estuaries (Lonerganet al. 2012) concluded that
adult as well asjuvenile survivalhas probably also decreased.

Other types of competitionthat might be relevant hereinclude interference competition where
individuals aggressively exclude others from for example foraging or breeding.

The evidence for competition is based mainly on the differences betweenthe population trends
(grey seal numbersareincreasingin regionswhere harbour sealsaredeclining). However, it may be
that this is because environmental and ecosystem conditions have changed which favours grey seals
andis detrimentalto harbour seals. Thus, removing grey seals from the region maynot improve the
habitat and prey availability for the harbour seals.



Inthe southern North Seaand SE England grey sealnumbers are increasing. Ifinter-specific
competitionis a or the major driver then we should expected harboursealnumbers thereto decline
inthe not too distant future.

And what is meant by ‘natural variation’? There areclearly drivers behind these fluctuations sothis
theory does require further clarification. This is perhaps better described as environmental
variation.

5. What other, related data (e.g. prey base, prey quality and availability, food chain
impacts, environmental covariates etc.) are required to assist in determining likely cause(s)?

The priority related data need was clearly identified by the breakout groups asinformation on the
prey base.

In particular sandeeland whiting stocks have declined in recentyears. Ifthese are preferred prey
that are a limited resource now being shared between many different top predators then harbour
seals are potentially being out competed.

The priority research areas identified forimmediate considerationwere:-

e An investigation of the spatial (moultcountsand at-sea distribution estimates) overlap
between grey sealsand harbour seals. There isa clear need to carry out a comparison
study. The data areavailable both atSMRU and from elsewhere. Whatever is happeningis
not operatingin the Southern North Seaso these data could potentially be very helpfulin
directing research priorities and providing information on ‘control’ or comparative regions
where trends and populationtrajectories are different.

e Howdothe foragingareasfor harbour seals change during the grey seal breeding season
(September to December)to when a large proportion of the population of the grey seal
population are on land?

e Whatis the condition of harbour seal pupsat weaning and the early survival of pups? A
limited study was carried out by SMRU in 2007 at two regions but this has notbeen
repeated.

e The groups emphasised theimportance of strandings data—especially samples that could
provide information on diet (e.g. stomach contents), causes of death, condition, teeth and
whiskers for isotope and blubber for nutritional analyses.

e Keystudysitesshouldbe identified for which there are diet, harbour andgrey seal
population dataand fish prey data. Thesesites could then become akey focus for
integrated studiesinvestigating the relationship between these species. — Post-workshop
Note: These regions need to be carefully chosen as itseems quite likely thatfactors affecting
harbour seals may not be consistent among regions.

e A quantitativeanalysis of direct and indirect effects of shooting should enable this
hypothesisto be tested andruled in or out. —Post-workshop Note: an analysis of the
harbour sealpopulationdynamics and the impact of shooting in the Moray Firth population
has been carried out by Matthiopoulos etal. and a paper is currently inreview in Journal of
Applied Ecology. Usinga state space modelling approach they found that atits maximum



shootingaccounted for 13% of the observed mortality and that withthe lowlevels now in
place due to the Moray Firth Seal Management Plan and Marine (Scotland) 2010 Act, slow
recovery of this population is predicted. It may be difficult to determine the impact of
shootingin areas wheresimilarestimates of the numbers killed are not available.

Other discussion points

Other points thatwere highlighted included

1. For manyofthese hypotheses (particularly those driven by prey quantity and quality issues)
the observed response variable (for example decreased nutritional health) may be the same
and therefore many studies will have no discriminatory power to distinguish between
competing hypotheses.

2. ltisimportantto mineallthe datathatisavailable from differentsources—e.g. investigate
the dive data from the telemetry tags to see how the patterns may change towards the end
of the life of each tag. Inthisway we may be ableto determineifthe animal appeared to
‘die’ becauseits dive behaviourchanged towards the end of the tracking period or not.

3. ltis alsocriticalto emphasisethatthe declines are mostly likely to be driven by multiple
causes acting together and that the mixture likely differs regionally and over time.
Mitigation
Various mitigation options were discussed butdetailedissues were nothighlighted asthe groups felt

unable to comment beyond the general statement that

1. Ifthe causeisanthropogenic AND impact on population can be demonstrated then
interventionwould beacceptable

2. Ifitwas foundto be interspecificcompetitionor other naturaldrivers then intervention
would not be recommended

3. A cost-benefit analysiswouldhaveto be carried out
4. A major point for action could be to suspendall licences toshootseals

5. Ifinvestigationsinto the “corkscrew” sealdeaths wereable to determine the boattype and
gear type then intervention may be possible here

6. If fisherieswereseen to be involved then again mitigation may be possible

7. Threat ofdisease -if PDV were to return to Scottish watersthen the vaccination issue might
be raised again. However, in discussions with the rehabilitation centresand in consultation
with other groups faced withthe sameissue (suchasthe Hawaiian monk seals) it may only
be useful to vaccinate the few seals that are takeninto rescue centres. SMRU produced a
guide to vaccinating wildlife after thefirst PDV outbreak which suggested that only under a
very few, specific circumstances wouldthis be anoption on a population-wide basis.



Other issues raised during General Discussion

How do we account for ‘new’ impacts (such asthe effects of pile driving)? —it was concludedthat
this is somewhat outside the remit of the workshop and is being covered by many other initiatives
facing the expansion of the marinerenewable energy sector in Scotland.

However, it was generally agreed that a precautionary approach should be taken.

As scientistsis our jobto provide advice. For exampleifthe issuesin theTay and Eden population
appear to be driven by a specific cause (such asinteractions with vessels causing “corkscrew”
deaths)then we can advise the SG but if the population has all but disappearedthen thereis nothing
that can be done. Post-workshop Note: An analysis carried outby SMRU for the population of
harboursealsin the Tay and Eden estuaries suggests that “the continuation of currenttrends would
resultin the species effectively disappearing from this area within the next 20 years. While the cause
of the declineis unknown, itmustbe reducing adult survival. Recovery of the populationto the
abundance when the SAC was designated is likely to take at least 40years, even ifits cause is
immediately identified and rectified”.

But can we really say what the historic populations were doing?

Natural systems are apparentin a variety of steady states not forgetting that multiple factorscan
and are likely to be operatingin differentregions.
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Table 1. Summary of most likely causes of the decline in Scottish harbour seals; regional variations and priorities for future research.




Environmental Survival Scotland High e Pupandjuvenilesurvival
Variability wide

e Post weaning pup mass and freeze branding—use data
from rehabilitation centresto assist
e Pup production

e Sexratios

o Model using empirical data to investigate most likely
demographic changes to account for observations

Competition Direct - prey Fitness Scotland Medium e Trends inothertop predators
with other ' ' wide
marine - habitat Foraging
I exclusion
mammails Survival




Indirect —parasite

mediated (prey)

Biotoxins prey quality Health N and East Medium Investigations underway

coast
low level chronic Reproduction

exposure
Survival

Predation Survival N.Isles Medium e Killerwhalestudiesin Orkney and Shetland suggestthis
may be a contributory factor, particular during summer
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