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: 42 6C in Calrns Nov 2018 (31 5C sst)
& * 50% of coral in Great Barrier Reef died in 2016/17
: g  Scientists fear after record breaking temperatures, the
same is happenlng in 2019/20
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-1 Coralfbieacning in 2020
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‘Severity of bIeac
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g “No one event 4’
bIeachlng event:
resilience is not
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A recent study — corals have more-Han halved in @
past 25 years (Visontay, 2020) 1LY 40 i, g
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- 91% of mhablted coastlines will be impacted by

- marine pollution through increasing coastal
development by 2050

.y Consequential marine dead zones — many
. ‘..} wiII be in primary fishing grounds
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Low-oxygen zones
(2mg/Lof O, or less)

® Coastal
© Open ocean




Reduced thermohaline circulation and
natural flushing of coastal areas —
climate change & pollution

Ocean biodiversity hotspots degraded
through bottom trawling and
overharvesting

(UNEP, 2010; Rahmstorf et al., 2015)



Deep sea
communities
recover slowly

g
Some light trawling may be
sustainable

- ,,_."" A Increasing evidence shows large scale ‘ﬂ:
2 reductions of between 20-80% of e
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Primary fishing grounds are
increasingly invaded by alien
species — ballast water (UNEP,
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sEssstate of gIobaI fish stocks ~

o ApPiesigteNimtations of and
_mismandgement involved in regulating
~industry==

® Provide credible evidence and statistics on
— Habitat.degradation
=Biomass remoyal
— Bycatchn
— Aguaculture
— Sustainable Solutions
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sl 105 million tonnes
()OIJ) peak of 130mt in
1996
Ove hlng — caught faster
—tr they can reproduce

== ycatch 40 million tonnes
"f"'«'- One in every four fish is
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~  wasted
® QOvercapacity:
— Subsidies
— Price controls
— Low interest loans and grants

(CNN, 2010)




Incorrect statistics obscures the true extent of fishing worldwide.
Scientists now estimate the global catch to be 109 million metric tonnes
(mt) annually (Pauly, 2017)

Not knowing how much fish we take from the oceans makes sustainable
management more difficult, From 1950-2010, landings of economically important
fish such as tuna and sharks were underreported, according to the study, led by the
Sea Around Us and published Jan. 19, 2016 in the journal Nature Communications.
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Annual catch (tonnes per km?2) : a strong geographical
concurrence with continental shelves, upwelling and

primary productivity
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ttom-dwelling TRAPS &
SPECIES like crab and




__dﬁﬁrw:....i__ -
F5hINg Technigues: T-r-@l-ln'rfg =_—

SReling poles upright
wrw ot fishing

S50 hen fishing
J ee 5 and lines attached
=0 r.ies pulled behind boat

’*‘ifFaster species which will
~ chase a lure

® Salmon, albacore and
tuna

TROLLING

- ' —



EI5HING Technigues: Fishwheel

0 JguJ “rvers malnIy
0 Jruw ng fish
SRS ér to water
= W _eels

-' ’::FISh can be sorted

-;:-

— and non-target
Species released




FSIING Technigues: I:@ﬁgﬁﬂlnga'

T BC — used for halibut, ), LONGLINING

—

maru ,aogrish % iR
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0 SWoge] d hiand tuna e o

B ,ur) en long line is W
A e

= nchored, buoyed at

q.--‘

,., ~surface

.""

- Hundreds of small baited
~ lines (100km long)

® Bycatch — over 25% catch

typically thrown back
(Walker, 2011)
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HSHIAG Trechnigues:

- —

SReBNE=shaped net dragged
DENG! the vessel
FJJaAfe
JJJ‘ ' -accordlng to depth

& ishec
. ‘1ec;tron|cs and depth

= ~ sounders

~ » Floats on one line;
weights on bottom line

® Efficient — bycatch &
habitat degradation

TRAWLING




For every kilogram of sole caught in North Sea by
trawlers, up to 14kg of other seabed animals are killed

(McCarthy 2002)
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90% North Sea trawled at
least once a year
Some places 6 times

10,000 dolphins and
porpoises taken as a
result

Norway lobster: impact
on firework anemone


http://en.wikipedia.org/wiki/File:Nephrops_norvegicus.jpg

FSHING ech n;g‘es Gi-llﬁ@ﬂ’l-g’

GILLNETTING

SRIOTG it nets

B -

» ‘Qu:.ur

0 \/jrl‘ 2} V. |nV|S|bIe from
;rwater

_,f,\h— aces just big enough to

‘ “"‘

,=<— fﬁtﬂsh heads
= ‘o Selective — depth & size
® Bycatch — revival tanks




=9 ‘Effectlve easy to use and
passive — no specialisation
required
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e 1993 a UN moratorium on driftnets

e EU ban - >2.5km in Med

N #2003 global ban on driftnets for
swordfish, marlin, sharks &
cephalopods




Currently, the use of gill nets, including
driftnets, longer than 2.5 kms or to catch
large pelagic species is prohibited by
European legislation for any EU-flagged
vessel or vessels in EU waters

o

Fourteen years after being banned Italy
and France alone account for a fleet of
more than 151 vessels that continue using
drift nets.
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_ 0' boats needed
%fﬁuent
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® Ramping
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O Hej e 'ihess — charter
JJJRm :
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;_, a‘Sport"? — high

~ powered electronics N

and fish finders

RECREATIONAL
FISHING 4,




© D.J. Struntz / Barcroft Media



© D.J. Struntz/ Barcroft Media

: T'sustalnable but it
- still has its dangers

© D.J. Struntz / Barcroft Media



1e follov |ng documentary End
e 'iﬁ‘e status of thesworld’s c
tocks and the scale of hallenge
hose trying to manage b

_S‘ « try How can fishi
— justmnable?
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1% J]OJJJ SCONOMYA JJ\/r‘JJr oorj or
200 rrJJJJJJgH'n S
PO m.uu, ément and regulation
50-50% 0 Vercapacity

_)JJJJS , stock estimates —

e j'ﬁsh stocks around UK over-

= "ﬁXpIOlted

- ® Sjze of catch altered



o ‘The Atlantlc Dawn | >
, catches In one .
month what 7,000 J
artisan fishermen &
would catchina %
good year. o

~ (Hargreaves, 2006)



50% decline in north-west
Atlantic in last 40 yrs

I

£140/kg in Asia

From 600,000 — 800,000
tonnes in last 20 yrs

‘Removal of the ‘old men
of the sea’

(Humphrey, 2009)



Not easy watching but Gordon Ramsey’s series called Shark [
Ba|t (45m|ns long on You Tube) |s a real eye-opener
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On 6 June 2013, the Council of the European.unlon completed the flnal step
to close loopholes in EU shark finning ban. By adopting a "fins naturally
attached" policy without exception, the EU has now effectively ended the
practice of shark finning by EU vessels.

The International Union for Conservation of Nature (IUCN) has
recommended that sharks be landed with their fins attached, and ten
countries have adopted “fins-attached” regulations. Chile, Costa Rica,
Colombia, Ecuador, El Salvador, Germany, Oman, Panama, the United
Kingdom and the United States require that sharks must be landed with
their fins still attached to the carcass.



Reduction sharks in N. Atlantic— =
explosion in cownose rays Rhinoptera
bonasus. Scallop industry in North
Carolina collapsed as a result

(Jha, 2008)



WHEtAbout Pirate Fishi

aunregulated
HEFSIOf nvenlence
eiieap rer Stration fees
RO _)Ee 10 taxes
b* Freed: em“to employ cheap

-.v

T-«xbc our
=9 ’S‘afety Issues with
~ ~ language barrier

- o Environmental Justice
Foundation — look up
reports
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prawns

rom Japan, Korea,
JJWc and Europe

700! lllegal vessels > =

). @
u,

£500 m|II|on loss p.a.

Some suggest that the money spent on debt relief or
aid may be better spent on helping African nations
enforce international law



eOmega-3 fatty acids

*Enzymes — medical
purposes

eCleansers for contact
lenses

eBasis of marine food chain

eFuture ? Harvesting from
- 100,000 tonnes to several
million tonnes

(Fogarty, 2008)
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EUSFISNING Fleet

88,520 fishing vessels in 2017
>50% - Greece, Italy and Spain
UK =7%

UK boats n = 6,191 (2016)
77% <10m in length

25,000 people employed (11,757
in UK in 2016)
Top 5 commercial catch —

herring, mackerel, blue whiting,
Norway lobster and haddock

What is the current status of
these commercial stocks? =



The total number of fishermen is around 11757, down from around 20, OOO ‘

in the mid-1990s.

\0
The UK is a net importer of fish, with net imports of around 730,000
tonnes in 2016, worth £3.1bn. . ."

The UK fleet has the second largest total catch (in terms of landed welght)
and has the third-largest fleet size (in gross tonnage terms) in the EU

on 2015 figures, an increase of 5%.

” ?/I
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v ‘ Total landings for 2016 of 700,000 tonnes, an increase of 35,000 tonnes r 4




r~'l f“'-'f“('*' ~
Srigrlies |_.y

jurisdiction — 12 nautical miles
(nm) from baseline.

oA state can further extend its
limit to 200nm — Exclusive
Economic Zone (EEZ)

eExploitation Rights
eBeyond EEZ — High Seas —

freedom of movement and
resource access (Rose, 1996). .
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{ o tn =n tal sh i)

Int=matianal waters
{jouitskde Temftaral waters|

Exclusive Economic Zone
(200 nautical miles)

Contiguous zone
(12 nautical miles)

Territorial waters
....... (12 nautical miles)

e
.. - e,

"'x
Internal 1.|'|.rE:|ter5/).I
Baseline

(mean low water mark)

Land



EXCIUSIVE Economic Zone-inEurope
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HSIIE **‘Leg @ en --Int@ﬁsﬁﬁ" ‘

o = ;J- DIt Directive

AJCJ ANS (Agreement on Conservation of Small
Ceu{jr 15 of the Baltic and North Seas

SRUNIConvention on the Law of the Sea
= (CLOS)(1995)

‘I"__,_

:—*‘**“Reqwres Member States to take responsibility for

- _Mmarine ecosystem and biota preservation within their
national boundaries

— Extends to EEZ

— Legally binding for states who have ratified
agreement

m— -—-
-— -
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SReommon Fisheries
Rolicy (2002) — fisheries
rer]JJréJ 0 MInimise
cl(o Jvrar'* cosystem
er)‘ --_:7;; |

=85 Seal Fisheries Committees
‘ -Statutory bodies which

—,._-~.=r_egulate territorial waters

~ ® Enforce byelaws and
- undertake gear and catch
Inspections

e Jurisdiction out to 6 mile
limit (CCW, 2003)




shore, = Department of

Agriculture and

HSHERES) _ Rural
MEEEEmEN!
(Defrz), 200NRiE T

Development
manage inshore

Welsh Government taking
inshore fisheries management
powers for waters adjacent

to Wales under UK Marine

= and Coastal Access Act

i i S

p—

| NdTE: The Act allows Inshore

Fisheries & Conservation
districts to extend up to
12nm (as shown here) but
policy intention is for them to
extend to 6nm, as Sea
Fisheries Committee districts
do now.

Scottish Ministers
manage inshore
fisheries and may be
reforming inshore
fisheries
management under
Scottish Marine Bill

IS CRERIEIES
and
Conservation
Authorities
extent
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® Scientific a\/i;érs; — iﬁformation used by EU to
establish TACs (Total Allowable Catch) of main
commercial stocks

— o Reinforcement — trawlers limited to no. days at

e

-~ sea and particular species

— —
-

~ ® Common for trawler owners to purchase licences
off one another



ouotas ..

REAiIEdiin their conservation
OJJ:‘CI‘JV‘-‘\ e g
Ending of black fish’
co)rrl meLF I’aCtICG

B 4)% dlngs illegal in some
e --QJ

__/_, —

Ui Jg]e erestlmatlon of landing
= '“s{atlstlcs

= o QUOta hOppIng ~ in 1991 the European

Court of Justice overruled a court decision in the UK and
legalised the practice of quota hopping. This set a
precedent allowing national fleets (Spanish, in this
instance) to register their boats and buy quotas in other
member states to avoid fishing restrictions



o Minll JmL iiMmesh size
) JJZ:.‘ 0) ﬁsh to be landed

® Ree' access to juvenile
=— ,g‘gregahon areas

— “Real time closures

’—-’

—



EU cod fishing
quotas increased in &

North Sea while | _ Also separator
reduced effort AR trawls used which

employedinIrish ' "\ allow haddock to
Sea \ n \) e P - be caught but cod
| | " B to escape

- -

-



gical efﬁmency

v.a any
)mmissioning

~ :,.;::; .ters — vessels
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= — Dbeloy 10m escape certain
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1986 and 2016 — reduced its
21°/o

whlte fishing fleet affected 60-70%

-O'Sale of licences to other EU countries has
- obviously caused much discontent

e \What of Brexit? ...... tbc






ta species
ea

ytas exceeded

immature stock — under
egal minimum landing size

I —— -
- e — -

- ® {ow commercial value

- ® Unwanted benthos or
capture protected species

¢ Unselective gear




SRRE v\urr ng sustalnable ﬂshlng technlques
SStrict li limits on number days at sea

A e

- -~

=~ snt egrate fisheries management into the
' "’"“Jg reader marine environment

'® Consider preference for coastal waters for
local fisheries

\

..\



sed into law 2016
119 — all fish discards banned
* Spain and France opposed changes

L
- S~

= How will these changes work in practice?



- 407,826
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% 530'58 V) &(7
1,243,812° |
ANNUAL :
DISCARD > NORTHEAST PACIFIC »@» NORTHWEST PACIFIC
RATE (IN >@» SOUTHEAST PACIFIC >@BB \WEST INDIAN OCEAN
TONNES . ,
BY OCEA)N > NORTHEAST ATLANTIC > \\EST CENTRAL PACIFIC
REGION
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| = 1332212
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WEST CENTRAL ATLANTIC M, REST OF THE WORLD

Data Taken
from 2020
review of global
stocks

(Dr Daniel
Pauly and Prof

Callum Roberts)
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e Enforcement — Electronic
tracking, reporting




Until this year, skippers were allowed an additional quota for North
Sea cod if they agreed to install the camera equipment, but that
incentive has ended. (Keane,2017)

« The number of Scottish boats carrying cameras - which monitor the fish
being caught - has halved since the scheme was introduced.

« The fall in Remote Electronic Monitoring compromises stock management
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Ad production

~- ~_
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“In e> ss of quota —
;_«::: keted as normal but
- ,:-ﬁave to buy or lease

~~ additional quotas

® Deduct from next year’s
guota

-
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pens when unmtentlo

mproved selectivity?

_. 3l rate released
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-’Mm size cod is 44cm cf. 37cm European
standard

eBarents Sea — only Norway & Russia —
easier to form agreement & enforce regs



-

North Sea cod has officially lost its blue tick
status because of concerns about heavily

2 to have almost halved in the last two years
= (MCS, 2019).



o
an Fisheries Fund*«(EFF)™

® Fund to make industry more sustamable but
remain profitable

® Fixed pot of money — applications were open
until 31st Dec 2013

-~ o Different allocations according to location,
~nature of project etc

e Cornwall is ring-fenced as it is in @ convergence
area — weak economy



an Fisheries Funds(EFF)™"

Axis 1: Measures for the adaptation of the £11.5 million £3 million
community fishing fleet, such as improvements
on board fishing vessels.

Axis 2: Measures for investments in aquaculture £4.3 million £1.2 million

- and processing, and for marketing of fishery
~  and aquaculture products

& Axis 3: Measures of common interest, such as £12 million £3.5 million
& harbour and port developments which will
benefit fishermen.



Innovation Fund - £1 million to
support new ideas that could
improve the way the under 10
metre sector operates.

® Devolved nations:

— Scotland nearly £44 million
(€55 million)

- Northern Ireland just over
£14 million (€18 million) ==
- — Wales just under £14 million ..., = 0 e
(€17 million).

® Managed by Defra and the Marine
Management Organisation
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NELSHiavelimited acoustic
ELEstability Kaschner ,2003)

PEIaGIC thaw, s*are Very noisy
Ligle J:—*rﬁum — unlikely animals
cannot detect the nets
“(Gosselin, 2001)

——— I.’—_"

;,_«.f Mo st mitigation looks at
= exclusion techniques — physical

-’_—
-—c”

-~ Oracoustic

_® Also net modifications and
management of fisheries
involved




SEAL EXCLUDER DEVICE
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MtIEatic

EIECUoN grids also used In
Sl g fisheries ‘where turtle
PyGatchis a p @blem
WIEELY Jr)_lr“e | metal grid

JlowJ EF‘ ) through, but angle
clsiflse S| arger Species upwards
o ,J.E g ~ape hatch

—ile ces§ful trials in 2003 —
== «amGre . ongoing

L —— ...g__‘,‘.—

-~ _® (Concerns have been raised
~about possible injuries
sustained by passage through
the grid
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'CS . ACOUSHC devices

e S— -

Initially a success story
during trials

Unpopular— expensive,
prone to failure and

interfere with setting and
hauling.

Habituation (Cox et al., 2001)

Exclusion from critical
habitats with widespread
use



Increasing acoustic
detectability—
impregnating barium
sulphate

Trials in Bay of Fundy
were positive

Danish observers —
reduced fish catches —
stiffness of net

Unpopular — bulkier,
heavier nets with reduced
fish_catches




Inablerkishing T
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Harvest own energy
e ~fro om water motion
‘"",I(’ep net rigid

— :—._4
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-~ Average net would

= need 20 costing
£500

DYSON FOUNDATION
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ey Basmally exploit
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DYSON FOUNDATION
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Constance Moorfushi, Maldives

*= No waste water'discharges
" (Corall Planting
. Weekly water-ana*beachitter cleans

e LU AT R A 1 ll'ﬂl ll lll.llll b o sdablh 0 (8 b FO% I ) g el




Demand fish products |

INncreases

Global population
Increases

1 Over harvesting

~— persists

— ‘—‘
cm—— 1

" Farmed fish can plug

- the void

2.5 million tonnes caged fish




4l

-Job creation

eProduct - fish, molluscs and
| crustaceans

e\Wastes — uneaten food, faeces,
chemicals, disease organisms

*So0 is aquaculture the answer to the
overfishing?

Foi
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JJ‘JJFU %e_f genetic
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»aitat 1oss

, ;S'G% reduction wild
_ populations (Ford and
Myers, 2008)
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IgtERSIicat! O or
pregduction - boat

JJSUJ’JJW“ =
AROANES | |Id caught fish

reqt "‘=s or 1 tonne of
:_‘ — J‘E‘ I

—

-~ -— r‘

= == cavengers
' ‘P{edators
~ ® \/ectors of disease

® \Vaste — sea grass
Impacts
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a) “ -?'"_.' .
mill.rely,on seafooc

—

~ <50% comes from wild

caught fish

25mill tonnes seaweed is
farmed pa

Predominately in Asia but
also US

‘superfood’
Carbon neutral
Can be used as a biofuel

Cattle rearing — used in
feeds — produces less CH,



e Longline fisheries — during baiting and sinking of hooks

e Trawls — cable-related and net entanglement

e Mitigation involves:

e Setting times and seasonality
e Limit access to hooks
e Deterrents

e Reduce attractiveness or visibility of bait




Demersal and Pelagic Longline: Night - setting

Rl

* No fishing gear modification

e Between nautical dusk and dawn
e Fewer birds actively foraging
e Species specific : Albatross vs shearwaters

e Moonlit nights and deck floodlights

Baker and Wise, 2005



Demersal Longline — Underwater setting chute |

—

e Greatest threat when baited hooks
are @ or near surface

—

(RSPB, 2009)

~ « Bycatch of Northern Fulmars in
Norway from 1.75 to 0.49 birds per
1,000 hooks (Lakkeborg, 1998)

(RSPB, 2009)




Demersal and pelagic longline — line weighting

—

e Tension and drag an issue

e Pushing weights from setting table and
using metal-lines boxes | tension

e 0.3m/s sink rate and 6kg weights @ 20m
intervals (Robertson et al,, 2007)




4 * Cheap method

e Used in conjunction
with other methods

e Deter birds from
" taking baited hooks




T
Pelagic longline — Blue

dyed bait [
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e Variable results
* Blue-dyed squid effective; blue-dyed fish bait is not (Cocking et a/,, 2008)
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Il Bycateh, by FishingsGear ™

Capture mortality | References
(percent)

Diaz and Serafy 2005, Campana et
al. 2006, Francis et al. 2001,
Megalofonou et al. 2005

Pelagic longline gear

~ Bottom longline gear 15-90 Morgan and Carlson 2010, Rulifson
2007

L

= Gillnet gear

Manire et al. 2001, Rogan and
Mackey 2007, Thorpe and Frierson
2009

Rulifson 2007, Rodriguez-Cabello et
al. 2005, Mandelman and Farrington
2007, Enever et al. 2009,

Purse Seine gear Estimated to be very high Molony, 2005
— may be close to 100%

Trawl gear




Shark Mitigation

® Effort limitation -
fishing fleet=mm o S5
» Ban catch, Iand\ or sale of#shark species

® Southr African I&% tuna & swordfish
limits shark landin@s' to 10%

® [Figh seas fore difficult to enforce

® Ban shark finning — fine in areas wWhere
there is no demand for shark meat




/

ea closures / MPAs — where hot spots have been

. tified — cost to fishermen may have to be evaluated (loss of

) ﬁshmg grounds). Few examples exist — Eastern-Pacific — spatial
closures to reduce silky shark bycatch 33% decrease predicted
(Watson et al.,2014) "



From J hooks —> Circle hooks



Shark Bycatch Mitigation

- '
e Bait Restrictions — replacing squid bait with fish bait

reduced blue shark catch rate (pelagic longline) (Watson
et al., 2005)

* Temperature avoidance — setting gear in colder
temperatures (colder side of fronts) reduces shark
bycatch levels (Gilman et al., 2007) .... More work on
thermocline dynamics necessary §

* Repellents — certain chemicals trigger a flee'response
(Ammonium acetate — component of decaying shark
flesh). Also magnets — interfere electro-sensory system_

Fs



Despite all the monitbring and mitigation
measures that have been put in place in
recent years, we still have an

insurmountable problem.




Sopwvhat would happen if
JeneC __coial fiS

In g?

» Millions would potentially

starve

« Wealthier economies

would switch to a meat
or soya based diet

« Black market for fish?
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wonGhG picewouldibe limitediinitially:
" (Atlantic salmon)
® | and-based systems would
develop potentially reducing
water pollution

® Give respite to much of the
ocean — 1% ocean surface
could provide equivalent of
global catch

® Any large scale food production
can fundamentally alter the
environment




Increasing fish stocks would help
rebalance the ecosystem

Predator — prey balance:
Emperor fish and crown-of-
thorns starfish. Lobster: urchins:
kelp

A more resilient ocean can help
reduce algae smothering coral
beds due to climate change and
pollution




Lost gear accounts for
10% marine litter

86% of litter in Pacific
Garbage Patch (Bennett,
2020)

Fishing vessels are also
polluting and fuel
Intensive

Reduce the prevalence of
INNS distribution
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ABEESS the state of our oceans. How big an issue
[STOVE! "‘_‘ lng and how can the problem be
peCried?
= fru' |gate the sustainable potential of seaweed
— farming?

=valuate what would happen if commercial
: ﬂshmg were banned?
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Reports to look up:

1.

Longline fishing: a global catas’t/ophgfor seabirds
http://www.abcbiragsara/policy/seabird_report.pdf

»
The Net Effect: A review of cetacean bycatc}f. .. http://www.wdcs.org
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