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25 year environment plan

At sea:

* Reversing the loss of marine biodiversity and, where practicable,
restoring it.

* Increasing the proportion of protected and well-managed seas, and
better managing existing protected sites.

* Making sure populations of key species are sustainable with
appropriate age structures.

* Ensuring seafloor habitats are productive and sufficiently extensive
to support healthy, sustainable ecosystems.



no detail as yet.....
Sites of greatest ‘biodiversity’?

....we would also argue: sites should better enable ‘ecosystem processes’.

E.g. Essential fish habitat.
What does this mean?

* Places where fish recruit to, breed, lay eggs, are resident as sub-adults or
juveniles

Where is this?

* Often inshore (e.g. estuaries; muds; sands; seagrass; diverse kelp beds;
hydroids and bryozoans for scallops)

* Policy, legislation, and management measures should protect to enhance
these habitats.



What is the ‘whole-site approach’ to us?

b/

Managing out the activities that prevents
recovery of ecosystems to a more natural state

= [op— N - ~ T Vamesone 20
MSFD criteria effectively point to managing out https://map.mpa-reality-check.org/
bottom trawling to: | ECOLOGIST
1. Improve seafloor integrity;

2. Prevent biodiversity loss (and recover it);

3. Lead to more natural food webs, and
trophic structure.



https://map.mpa-reality-check.org/

Inconsistencies in Government policy vs delivery

* whole site approach

BUT.....
: : e
* iVMS consultation — o Eronment
Food & Bural Affairs

‘This could assist in maximising fishing opportunities, such as _

zoned management within Marine Protected Areas. This onsultation on the

means access may be allowed to certain types of fishing in niroduction of Inshore Vesse!

areas where it was previously prohibited.’ Monitoring Systems for al
licensed British fishing boats

under 12 metres in length

operating in English waters
because of the ‘feature based approach’ to management ’FJH” g In English waters
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A ﬁShing PrOhibited | Annual value of fisheries (£) l £0.93 million
Substratum type | Gadus Morhua Melanogrammus aeglefinus Merlangius merlangus
I_MaxN | Mean MaxN + s.e. MaxN 'Mean MaxN *s.e. | MaxN | Mean MaxN + s.e.
Algal-boulder-cobble 38 0.84 +0.22 3 | 0.07 £0.26 | 4 0.09+0.29
Flgal-gravei-pebble 338 4.57 +0.51 I 33 | 0.45+0.23 | 32 |0.43+0.19
Mud lO |0 39 0.87 +0.19 53 1.20£0.17
Sand | 22 | 0.67£0.30 158 2.03+0.24 130 1.67+0.26
Seagrass 52 1.56+0.48 121 |1.31 £1.35 13 101920.31

https://doi.org/10.1371/journal.pone.0189011.1002

© Pat Morris / www.ardea.cam

After Elliott et al. (2016) Disentangling habitat concepts for
demersal fish management. Oceanog. and Mar. Biol. 54



Don't be specific about 'restoration'.

'attributes must show a clear trend towards
their pre-perturbation conditions, and the trend
is expected to continue (if pressures continue to
be managed) until the attributes lie within their
range of historical natural variation. '

Could be:

1. Fish size

2. Fish numbers

3. Number of fish species

4. Residency time of predators in sites

5. More physically complex and diverse seabed

6. Greater functional and biological redundancy
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Northumberland

Is essential fish habitat threatened because
of local politics rather than benefits to all?

EGOLOGIST

Hore o News

Weak regulation jeopardises marine life

Jean-Luc Solandt and Horatio Morpurgo | Sth November 2073

Infractions against Marine Protec
fishing regulations.

Arsat the authors
JEAN-LUC SOLANDT
HORATIO MORPURGO

E==rmea

LATEST EDITION

“I am familiar with
the study you quote
but wonder how
relevant research
from a warmer sea
with a different
species mix will be.”
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In practice, we have partial protection of sites

Quote from MSC report on shrimp bycatch (2011):

: ',; ‘It was estimated that during 2006 the UK brown shrimp fishery discarded

approximately 4.5 (+ 0.5) million plaice, 1.2 (+ 0.2) million dab, 1.6 (+ 0.2) million

' whiting and approximately 0.1 million cod during 2006 even with the use sieve

_ nets (Catchpole et al., 2008). However, landings between 2000 and 2010 were

N nchere Feheie g | lowest during 2006 (Figure 3.1.2.1), thus, average annual numbers of discarded
g '+ Kanemryation "‘f”}?’“{ fish are likely to be higher than those suggested by Catchpole et al. (2008).”

Site metrics and features:

Feature (% of site) Vulnerable sub-features Associated species
feature at threat
from shrimp trawls
R GL RIS T4 | Fish (dab, sole, plaice, sandeels,  Grey seal, harbour
are slightly covered by cod, dab, whiting), benthic seal, seabirds (SPA
seawaters inverts (sand-mason worms, feature) that feeds
(41% of site) ross corals, dead men’s fingers). on fish and molluscs
Sabellaria crusts, echinoderms,
brittlestars, crabs.
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seawater at low tide echinoderms.
(17% of site)

http://www.eastern-ifca.gov.uk/wp-content/uploads/2016/03/Shrimp-Pre-Assessment-FINAL-30.11.11.pdf - PAGE 34



http://www.eastern-ifca.gov.uk/wp-content/uploads/2016/03/Shrimp-Pre-Assessment-FINAL-30.11.11.pdf

Opportunities via ‘revised approach’” to modify the
fishery to achieve ‘whole site’ approach
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ARTICLE

Preliminary Study of Trap Bycatch in the Gulf of Maine’s

Northern Shrimp Fishery

Cinamon Moffett,* Yong Chen, and Margaret Hunter
School of Marine Sciences, University of Maine, 218 Libby Hall, Orono, Maine 04469, USA

Abstract

Shrimp are one of the most economically valued and internationally traded fisheries products in the world, but
there are persistent concerns over the environmental impact of shrimp fisheries, particularly the bycatch. In the Gulf
of Maine (GOM), the northern shrimp Pandalus borealis are fished by two types of gear—trawls and traps. Bycatch
rates for the trawl fishery were studied previously, but little has been documented for the trap fishery. In this study,
onboard observers quantified bycatch on several trap boats along the central coast of Maine during the 2010 and
2011 fishing seasons (i.e., winter). This study found that the average bycatch level for Maine’s northern shrimp trap
fishery for the areas covered in the study was 1.21% in 2000 and 1.11% in 2011 by weight of landed catch. Although
bycatch level and bycatch species composition varied on both temporal and spatial scales, the level of bycatch involved
with the GOM’s northern trap shrimp fishery was low compared with the global wild-caught shrimp fisheries. This
study adds evidence of the low ecosystem impact of sustainably harvested coldwater trap-caught shrimp. Additional
samples are needed for a complete understanding of bycatch levels on both temporal and spatial scales in Maine’s

northern shrimp trap fishery.

Shrimp are one of the most economically valued and inter-
nationally traded fisheries products in the world with an annual
catch worth approximately U.S.$10 billion (Gillett 2008). Con-
cerns persist over the environmental impact ol the fishery, par-
ticularly the high bycalch. Understanding the impact of bycaich
is an important component of fisheries management, especially
as more ecosyslem-based management sysiems are adopled.

Both location and type of fishing gear impact shrimp by-
catch. Proportions of bycatch levels in the total catch weight

in warmwater shrimp fisheries have been documented at 80%
mr himhar iHarrinatoan ol a2l WS FLETadd RS A seanedine bs

This study explored the bycalch levels in the Gull of
Maine (GOM) northern shrimp Pandalus borealis trap lish-
ery. The southwesl region of the GOM is the southern end
of the northern shrimp species range in the North Atlantic.
The GOM northern shrimp population is considered a single
stock unit. Northern shrimp are hermaphroditic, maturing firsl
as males al about age 2.5 years and lransforming Lo females
at around age 3.5 years. Mosl northern shrimp transform into
females when they have reached a carapace length ol 22 mm
{ASMFC 2004). In the GOM, when nearshore waters cool, egg-
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Essex Estuaries: [imited management of data gaps
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Figure 1. Blue areas: closed to bottom towed fishing. Red area where most
fishing occurs.
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Figure 2. Essex Estuaries SAC features and sightings of fishing vessels engaged in trawling from

2010 to mid-2015.



Evidence for sand - “ . o
and mud recovery?
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project (SNH) 2015. pens.

Sound of Canna 3.9km? fan mussel aggregation.

Harrald et al (2018) SNH report 9(13): 25pp

Loch Torridon Nephrops size and density &
seapen populations.

Clare Bradshaw work Isle of Man (2001) on
horse mussel, bryozoan and hydroid.

...the studies are there to show the trend if
trawling is prevented... www.nature.scot



The bigger picture...

wider seas management:

protection of entire swathes of
habitats that provide for important
ecosystem services
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i.e. inshore trawling bans?
NEARSHORE TRAWLING MANAGEMENT DISTRICT WIDE NETTING MANAGEMENT
REVIEW REVIEW

Journal of Applied Ecology

Journal of Applicd Ecology 2015, 82, 1216-1226 doi: 10.LTTT13A5-2664.12483

REVIEW
Potential effects of kelp species on local fisheries

I. Bertocci™, R. Aratjo', P. Oliveira' and I. Sousa-Pinto?

TCHMAR/CIMAR, Centro Interdisciplinar de Investigacao Marinha & Ambiental, Rua dos Bragas, 289, 4050-123 Porto,

Porfugal: and Department of Biology, Facully of Sciences, University of Porfo, Rua do Campo Alegre s/n, 4169-007
Porto, Porfugal

Summary

I. Kelp species are ecosysiem engineers in temperate coasts. where they provide valuable ser-
vices to humans. Evidence of the declines of kelp forests exists from several regions. but their
effects on fisheries still need to be elucidated. More eflective management strategies for sus-
tainable fisheries require a synthesis of research findings and an assessment of how research
could be improved to fill current gaps.



....Costly inability to deal with the BIG picture
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RESEARCH

MARINE PROTECTED AREAS

Elevated trawling inside protected
areas undermines conservation
outcomes in a global fishing hot spot

Manuel Durenil®>®*, Kristina Boerder!, Kirsti A. Burnett?, Rainer Froese®, Boris Worm®

Marine protected areas (MPAs) are increasingly used as a primary tool to conserve
biodiversity. This is particularly relevant in heavily exploited fisheries hot spots such

as Europe, where MPAs now cover 29% of territorial waters, with unknown effects on
fishing pressure and conservation outcomes. We investigated industrial traw] fishing and
sensitive indicator species in and around 727 MPAs designated by the European Union.
We found that 59% of MPAs are commercially trawled, and average trawling intensity
across MPAs is at least L4-fold higher as compared with nonprotected areas. Abundance
of sensitive species (sharks, rays, and skates) decreased by 69% in heavily trawled
areas. The widespread industrial exploitation of MPAs undermines global biodiversity
conservation targets, elevating recent concerns about growing human pressures

on protected areas worldwide.

n light of mounting anthropogenic pressures,
spatial protection of sensitive habitats and
species has emerged as a leading strategy to
halt ongoing biodiversity loss, both on land
and in the sea (). However, it has been shown
recently that about cne-third of temrestrial pro-
tected Areas experience ntense human pressure,
potentially undermining global conservation tar-
gets and sustainable development goals (2, We
asked tnowhicrh extent this conflict mav alsn ne-

are often regulated under the EU Common Fish-
eries Policy (table 52).

By far the most common industrial fishing
method in Europe is trawling (3), which targets
mainly bottom-associated fishes, oftenwith a high
rate of unwanted byeatch (fig. S1). This fishing
technigque has been identified as a threat to many
endangered speces in Europe, induoding most
elasmobranchs (sharks, rays, and skates) (99, and
has weall-dnenmentad imnacrts m seaflinor hin-

trawling in 2017, with more than 225000 hours
occurring inside MPAs (Table 1), Trawling inten-
sity (hours per square kilometer) across the en-
tire MPA network was 38% higher inside MPAs
compared with unprotected areas (Fig. 1A and
Table 1) and 46% higher inside MPAs when
comparing trawling intensity per trawled area
(Table 1). This suggests that MPAs do not reduce
fishing pressure under current management.

Flevated trawling intensity inside MPAs was
espedally pronounced in large-scale EU-wide MPA
tvpes, whemas untrawled MPAs were often small
and designated by individual countries (Fig. 1, C
and D, and fig. 82). Of all 727 MPAs, 4809 were
located In territorial waters (inside 12 naotical
miles, 57%),

The MPAs with highest commercial trawling
effort were typically located along the continen-
tal eoastline (fig, 53), were recently designated,
and in TUCN eaterories IT or V (fig. 54). No trawl-
ing effort was detected in 295 of the 727 MPAs
considered in this stedy, implving that at least
509% of MPAs experienced commercial trawling,
Of these 295 MPAs, 171 were located in territorial
waters. MPAs with no commercial trawling were
generally smaller and older and had some IUCN
category assigned, vet only 40% had manage-
ment plans, compared with 60% of commercially
trawled MPAs (table 530,

We addressed the dted TUCN criterion regard-
ing fishing impacts on other species and eonlog-
ical values (7) by assessing elasmobranchs inside
and outside of MPAs and over time, We used
randomized scientific trawl surveys by the Inter-
natinnal Crmnedl for the Fanloratinn of the Sea

BUaIos aauans /[ d1y Wol) papeciumo



Isle of Man has always led the way....

I

Isle of Man Marine Nature Reserves 2018

Legend
B Marine Nature Reserve

Fisheries Zone

3-12 M Zome

West Coast MNR

/

( Laxey Bay MNR

Douglas Bay MNR
Little Ness MNR

Niarbyl Bay MNR

Port Erin Bay#R

Calf and Wart Bank MNR

The new designations take the

number of MNRs to 10 (details

here), which cover 10.8% of the
entire territorial sea and 51.8% of
the inshore (0-3 nautical mile area).

...closed to all demersal towed
fishing gears



Whole site approach is needed for effective MPAs

Lhttps://cmsdata.iucn.org/downloads/uicn_categoriesamp_eng.pdf

Most UK MPAs don’t meet IUCN ranking criteria®.

Reefs are protected whilst sedimentary sites receive partial protection.

Feature-based approach discounts ecosystem-scale effects of fuller protection.

(iii)

(i) Substratum —= (ii) Substratum ———= A species habitat ———= (iii) Landscape
types heterogeneity

J-L Solandt, T. Mullier, S. Elliott &
E. Sheehan (in prep). Managing
MPAs in Europe: Moving from
‘feature-based’ to ‘whole-site’
management of sites. IN: Marine
Protected Areas: Evidence, Policy
and Management. ) Humphreys
and R Clarke (eds). Estuarine
Coastal and Shelf Sciences, Poole
MPA conference 2017, Elsevier.

Upper image: Essex estuaries SAC - bottom trawling
closures (in blue).
Lower image: Start point SAC - protection of sands
and cobbles between reef features.

Substratum rugosity and heterogeneity relative to the size of fish. A species’
habitat during a particular stage in its ontogeny may encompass rugose or
heterogeneous substrata. Over the course of its life cycle, an individual may
occupy different parts of the submarine 'landscape’.

After Elliott et al. (2016) Disentangling habitat concepts for demersal fish
management. Oceanog. and Mar. Biol. 54

Jean-luc.Solandt@mcsuk.org
@jeanlucsol @mcsuk
www.mcsuk.org
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Flamborough Head — limited protection of reefs

MPA Reality Check
Insights into how fully we a
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