s it possible :
to avoid deep-water sharks
in the Azores hook-and-line fisheries?
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Who are the deep-water sharks?

= those whose distribution is below 200 m




Conservation issue
+ socio-economic
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Objectives

» How can deep-water
sharks be avoided?

» What can be done for
those than cannot be
avoided?

-

TACTICAL & TECHNICAL MITIGATION MEASURES



TECHNICAL

=> Circle hooks as potential QO
mitigation measure?

Hook

Experimental fishing => 6210 hooks (circle — J-hooks)
267 sharks caught ; 11 species

Catchability
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TECHNICAL

=> Circle hooks as potential QO
mitigation measure?

Hook

Experimental fishing => 6210 hooks (circle — J-hooks)
267 sharks caught ; 11 species

Catchability

The hook type
currently in use
in the fishery (J-hook)
is the MOST appropriate
to limit deep-water shark
bycatch

CPUE (N per 1000
hooks)
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TACTICAL
=> Spatial

» Data from demersal
survey (1997-2018) +

onboard observers

» Maps of

15 species of

sharks and rays

» Maps of
species

Squaliolus laticaudus
Probability of presence
0-0.006
0.006 - 0.021
0.021 - 0.044
50.044 - 0.082
"-=0.082-0.22

Centroscymnus coelolepis
Probability of presence

0-0.164

0.164 - 0.345

0.345 - 0.508

0.506 - 0.664
= 0.664 - 0.942

Centrophorus squamosus

Probability of presence

==0.046 - 0.076

Etmopterus princeps
Probability of presence
0-0.145
0.145 - 0.369
0.369 - 0.588
0,588 - 0.788
0788 - 0.999




TACTICAL
=> Spatial avoidance measures

TAC zero species

(no. of spp.)

» Data from demersal =1
survey (1997-2018) + 13-4
onboard observers —

» Maps of presence /
absence: 15 species of
sharks and rays

» Maps of abundance: 6
species




TACTICAL
=> Spatial
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TACTICAL

=> Spatial avoidance measures (cont.)

3. Habitat use

Telemetry — electronic tags

Detailed information on
individuals’ movements and
migration

‘XAR04

Leafscale
gulper shark
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Habitat range and uSe widely differ
between species

Spatial avoidance might be an efficient
mitigation measure for some species,
but not all




TACTICAL
=> Vertical

Telemetry => Detailed information on individuals’
movements
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for species




Telemetry can also inform about =™
post-release survival |

Species Scientific name Tagged ‘Recapture’
n n %
Leafscale gulper shark Centrophorus squamosus 6 6 100 %

Bluntnose sixgill shark Hexanchus griseus 6 6 100 %
Kitefin shark Dalatias licha 25 24 96 %

Fishers handling practices

— Demonstrated high 100%
post-release survival — 80% o
of “properly” discarded %% #
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Telemetry can also inform about =™ &
post-release survival a

Species Scientific name Tagged ‘Recapture’
n n %
Leafscale gulper shark Centrophorus squamosus 6 6 100 %

Bluntnose sixgill shark Hexanchus griseus 6 6 100 %
Kitefin shark Dalatias licha 25 24 96 %

Manual for best handling practices
+ easy ID of deep-water sharks => fishers



Summary

* Options to avoid deep-water sharks:

e TECHNICAL = _
e Circle instead of J-hooks 16 # species !
e TACTICAL = => difficulties in

finding efficient

 Spatial areas ~ ,
solution for all

* Fishing depths ~
e Good handling onboard => survival

e Still important knowledge gaps => research
and monitoring needed to be continued..

* Since 2019, prohibited species => incentives
to avoid?
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