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Introduction Results
Ecological Risk Assessment for the Effects of Fishing (ERAEF) is a Data recorded by onboard observers indicated that, R e e e
hierarchical, precautionary approach used to assess ecological risk in an In addition to albacore, 50 species were caught by © Frate ne fus inezard ihezerd
Ecosystem-based Fishery Management (EBFM) context (Hobday et al. 2011). It | gillnets and 13 species were caught by pair trawling. s e sebre ceere
has been applied to many fisheries including those in Australia, where the In the case of driftnets the additional species L CRIIST
. . . . . dSKINg snar etorninus maximLus
prOCGSS was developed, and IS aISO applled as part Of the |nCIUded f|Sh, SeablrdS, turﬂeS and 10 ® Common dolphin fish Coryphaena hippurus
. g . . . . . . . "y ® Driftfish Cubiceps gracilis
certification process of the Marine Stewardship Council. The process has 3 key cetacean species. In pair trawling additional o Seabass Dicontrarchus abrax
stages: scoping; scale intensity consequence analysis (SICA) and species caught included 2 cetacean species S
productivity susceptibility analysis (PSA). PSA, from a species perspective, (common dolphin Delphinus delphinus and el e i sl Y
scores each unit of analysis in terms of its intrinsic productivity and bottlenose dolphin Tursiops truncatus) and 11 fish e e ]
susceptibility to fishing. Whilst PSA has been widely applied to fish species its species. Common dolphin and bottlenose dolphin { G
application to bycatch species, such as cetaceans, has been limited. Here we ap- | occurred as bycatch in both fisheries and were Luvar Luvarus imperialis
. . . . . . . . . #® Sunfish Mola mola
ply a generic PSA, as detailed below, to two fisheries, known, through scored as being at high risk from both fisheries e Common eagle ray Myiiobatis aquilla
. . . . #® Pilot fish Naucrates ductor
observer programmes, to differ in degree of cetacean bycatch, to assess the (Figure 1 and Figure 2). Yellowin tuna Necthunnus albacors
utility of PSA in terms of assessing cetacean bycatch. We aim to further refine _ _ 3 DlediatPenetiey
the PSA approach, by incorporating bycatch rates, to facilitate rapid screening of Flgure 1: Gillnet PSA T o oSG
cetaceans, alongside fish bycatch, in the ERAEF process. , Demio Sardasarda
acore tuna unnus alaiunga
3.0 - ® H = | Bigeye tuna Thunnus obesus
® Bluefin tuna Thunnus thynnus
® Swordfish Xiphius gladius
A. v Cory's shearwater Calonectris diomedea
Atlantic puffin Fratercula artica
I m S . . . . . . o ' Nur'thernpfulmar Fulmarus g:‘acf.a:‘fs
« Apply PSAto Albacore driftnet fisheries and pair trawl fisheries 5 Stor pelrel Hydrobates pelagious
] 1o ] ] o 0‘% ¥ Northern gannet Moru\.'s basam{s
o« Combine PSA results and bycatch rates to produce a “likelihood risk score > y ﬁfg”nﬁSZiiﬁaﬁjiﬁ’;;ffﬁﬁﬂﬁ;s
for cetacean species exposed to each fishery 3 | ke wiale Balosnopters acuforostata
3 Loggerhead turtle garettg garetta
(jj:n B Common dolphin Delphinus de:‘phfm.;s
Method S Longinmod piot aiale Globtaohale mofas
. . . . Risso's dolphin Grampus griseus
« Species caught during onboard observer programmes were included in the B Atantic white-sided dolphin Lagerorhynchus acutus
B Sperm whale Physeter macrocephalus
PSA B Striped dolphin Stenella coeruleocalba
B Bottlenose dolphin Tursiops truncatus

o Data were taken from peer reviewed and grey literature of observer | _
programmes from Irish, UK and French Albacore boats from the NE Atlantic Productivity Score

o Productivity attributes (Table 1) and susceptibility attributes (Table 2) were _ _
scored using a default set of scores developed for Australian fisheries (Hobday Flgure - Pelaglc trawl PSA
et al. 2007)

o Productivity and susceptibility scores plotted on axis and Euclidean distance 3.0 -

used as the PSArisk score
o« PSATrisk score for each species multiplied by the bycatch rate, determined in
the observer programme, as a measure of the likelihood of being caught — the 0
“ye - " ”” o ® Albacore tuna Thunnus alaunga
I|kel|h00d ”Sk sScore U% ® Bluefin tuna Thunnus thynnus
e The scores for each species were compared between the two fisheries = ool et il
E ® Porbeagle shark Lamna nesus
Ef @ Ray'is.bream Brama brama
NB. These are generic tables designed for rapid screening of all species potentially at risk from fishing E Sk i
iIncluding fish, mammals, birds and reptiles. Attribute tables specific for cetaceans are being ®  Electric ray Torpedo nobiliana
developed as part of this project 2 g:gf:jﬂsfﬁfpﬁjfgm o
Table 1. Productivity cut-off scores for species attributes taken from Hobday et al (2007). Productivity ®  King of herrings Regalecus glesne
determined from the mean of these scores. : EE,’E}Q‘;;’;;’ ‘Z'Ef;l?i.f’ ?—iiiiﬂii ﬁﬁ:ﬁi
Attribute High Risk (Score 3) Medium Risk (Score 2) Low risk (Score 1) 3.0
Productivity Score
Average age at maturity |[>15 years 5-15 years <5 years
Average size at maturity |>200cm 40-200 cm <40 cm Figure 3. Cetacean likelihood
Average maximum age |>25 years 10-25 years <10 years However bycatch rates. based on
Average maximum size |>300cm 100-300cm <100cm 14 - —————— observer days at sea were lower in
Fecundity <100 egg/year 100-20,000 egg/year |>20,000 egg/year . | == scoeginet | pelagic trawling and therefore the
Reproductive strategy Live bearer/bird Demersal egg layer Broadcast spawner | likelihood risk score was lower in
Trophic level >3.25 2.75-3.25 <2.75 10 pelagic trawls than in drriftnets for

Table 2. Susceptibility attributes taken from Hobday et al (2007). Susceptibility is determined from the
product of these scores and is gear type specific.

both cetacean species (Figure 3).
When bycatch rates were

0.6 - combined with PSA scores for the
12 bycatch species occurring in

0.8 -

Likelihood score (combined PSA score bycatch rate)

Availability Overlap of fishing effort with species distribution 0.4 - both fisheries likelihood risk scores
Encounterability Likelihood that species will encounter fishing gear . were significantly lower in the
Selectivity Potential of gear to capture and retain species pair trawl than in driftnet fishery
Post capture mortality |Condition and survival of species that are captured then released 0.0 B e —_ —

Bottlenose dolphin Common dolphin (Z 298’ p 0003)

Discussion and Further work

The above example indicates that, although bycatch rates are lower in pair trawls
than driftnets, the potential risk to bottlenose and common dolphins was high for
both fisheries. This illustrates that PSA scores alone may not be sufficient in
determining risk from a fishery and could potentially be considered misleading by
stakeholders. Stakeholder support is crucial to the successful implementation of
ERAEF and the inclusion of a likelihood risk score may encourage stakeholder
“buy-in” to the process. Bycatch rate, estimated from observer programmes, can
A(_:know_le_dgements . be used to further refine risk scores but will require the co-operation of stake-
This analysis is funded under the Beaufort Ecosystem Approach to Fisheries Management award, as part of the : . : : :
Irish Government’s National Development Plan (NDP), the Beaufort Marine Research Award is grant aided by the holders in observer programmes. Further work is reqmred to determine approp”ate

Department of Communications, Energy & Natural Resources (DCENR) & the Department of Agriculture, cut-off points for likelihood risk scores to make these scores meaningful. To refine
gi?;eeré?s & Food (DAFF) under the Strategy for Science Technology & Innovation (SSTI) & the Sea Change the PSA Drocess work is Currently underway to incorporate productivity attributes
which are relevant for mammal, bird and reptile bycatch species, such as inter-
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