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Objectives

Phase 1

Literature review

Effectiveness of warp mitigation in inshore
commercial trawl fisheries

Collate existing data on mitigation use
Review data collection methods for at-sea

trials

Expert workshop

Determine practical, at-sea methods for
evaluating inshore trawl warp mitigation

Phase 2

(MIT2022-07B)

At-sea trials

* Quantify relative effectiveness of mitigation
options currently being used

* Inform best practice and recommendations



Literature review

Google Scholar
inshore AND commercial trawl AND fisheries AND seabird AND warp strike AND mitigate
+

DOC provided list of data sources

14 published papers or reports

e Seabird warp strike or captures

e [nternational and national mitigation methods
 Small <28m (4 studies) + large (10 studies) trawl vessels
 ACAP recommendations



w 50-100% reduction in observed warp strike/captures

0-50% reduction in observed warp strike/captures

Literature review

I\l& Inconclusive/no significant effect

; Not reported/unknown

Warp Warp

Reference Fishery Vessel class Tori lines Bird Warp def.lecFor: deflect.or: Water Lasers
(# of vessels) baffler scarer pinkie plastic  sprayer
buoy cones
Gonzalez-Zevallos et al. (2007) ARG hake Small (3) \'_:: —“ -
Pierre et al. (2014) AUS (SESSF)  Small (9) _f\i.-.
Koopman et al. (2018) AUS Small (2) N pmk,g; +,E4i‘h!f<@wv
Parker and Rexer-Huber (2019) NZ Small, large (33)
Sullivan et al. (2006) FLK finfish Large (1) N Ny Sy
Middleton and Abraham (2007)  NZ squid Large (18) E
Abraham & Thompson (2009) NZ squid, hoki  Large H N 3 ‘f\.s
Melvin et al. (2011) USA pollock Large (2) ~—.
Cleal et al. (2012) NZ hoki Large (1)
Snell et al. (2012) FLK finfish Large (2)
Maree et al. (2014) SA hake Large (19) ”‘.
Tamini et al. (2015) FLK hake Large (2) — =
Melvin et al. (2016) USA hake Large (1) | E
Kuepfer (2017) FLK finfish large (1) N\ i 1T\.i




Recommended for testing

Tori lines

and continued use

* Accepted as the most effective mitigation measure internationally PAIRED STREAMERS/ TORI LINE . j =

Optimal Design and Use for Seabird Mifigalion Device on

* 10% observed inshore tows used tori lines 2013-2017 (Parker & Rexer-Huber 2019) | ==saes

The fori ne was:
« first developed by Japanese fishermen to

* ACAP: recommended best practice P

- rei
« adapted for trawlers o reduce the risk of
seabird strikes with warps.

L A
mm:emymemnsmm
effective and widely used seabird mitigation device
worldwide.

Cons: T
* Tangles with warp cable e
» Safety risk; harder to deploy, trawl

blocks outboard of hull
* Streamers break/fade

|

rs [l 3.2oom and Bridle
| + Aflach the forifne atleast 2t03m
outhoard and abowe each trawd block or-

1. Drag Weight
+ Use 7 or B kg deep-sea trawd fi d
in netting, (or use a road cone with floats).
This increases drag 1o support heavier rope (br
streamer material, impeoves aernal extent not green) 30, 35,40 m long.
2ok e e inaintas beller posiion - Use heavier diametar 7.8 or f1mem (not
behind the vessel. Y 3,5 mm haminous) beight pink, orange,
21\

yellow plastic ribbons

* Limited by weather conditions X < A
e Tori line strike, with reduced severity &;\ _ | '
and mortality rates L " RECOMMENDED DESIGN DIMENSIONS
* Requires proper position, length, weight, spacing W R b/y g@%ﬁ%ﬁgﬁiwh |
Q\ uoys .
Pros: Source: Sacchi (2021). [WdMI
* Inexpensive -

-
@ Swivel Min 10m 3erial extension Fom warp

* Easier to setup
° ReqUireS less Space on vessel Source: Deepwater Group Ltd. (2018).




Bird bafflers

Recommended for testing

and continued use

* Varying results on effectiveness

* Many different designs (e.g., 2-boom, 4-boom, curtain)

* 25-36% observed inshore tows used bafflers 2013-2017 (Rexer-Huber &
Parker, 2019; Parker & Rexer-Huber 2019)

e ACAP: acceptable; more testing required

Cons:

* Requires proper boom/dropper length.

* Requires proper position, height of warp-block, spacing
* Expensive

 Difficult to install

* Requires structure on vessel, takes up deck space

Pros:

* Deployed at beginning of trip (set/forget)

* Internationally used

* Easier to maintain and may be more effective for small vessels

a
BOOM ?ﬂ
S m length BLGICKS % g
&
l « STERN 2
| ¢
| | .I / |I | -..1\
R S DROPRERS IR
/. L Popyebduial AV A
L /~—WARPS wnnps—\ b
N/ N
\ OUTSIDE CURTAIN QUTSIDE CURTAIN
18 m length
\ L,
) — PINKIE PINKIE — (D

One design of a 2-boom bird baffler. Source: Koopman et al. (2018).

FULL DEPLOYMENT

Sidearm and 4 sels of
Droppers joined logelher
no more than 2 m apart.

Lazy line attached to boat
to reduce swaying.

Prototype Curtain baffler. Source: Cleal et al. (2012); Cleal & Pierre (2016).

‘Burka® Curtain and Droppers




Warp scarers

Varying results on effectiveness

Not currently used on large or small trawlers due to limited efficacy

and safety concerns

May be more effective for small seabirds (Sullivan et al. 2006)

ACAP: not recommended; more testing required

Cons:

Tangles with warp cable
Streamers break/fade
Requires proper weighting
Difficult to deploy/retrieve
Safety risk

Limited by weather conditions

Pros:

Inexpensive

Not recommended

for testing

eresemta s WEIGHT




Wa rp d eﬂ eCtO [ - Recommended

pinkie buoy system for testing

* Varying and limited results on effectiveness

* May be more effective for large seabirds (Pierre et al. 2014)
e Considerable safety concerns and entanglement risk

* ACAP: not recommended; more testing required

Cons:

* Tangles with warp cable (.'\ Warp Wire

* Difficult to position along warp and above water \&

* Requires proper size, weight, position _

* Prone to device loss Diystsion of Soas Warp Deflctor - minimum 600mm

e Requires frequent adjustment
* Limited by weather conditions
* Limited reduction in flying bird strike high up on warps Maximum 400mm offthe water | i

Pros:
i Inexpensive Source: Pierre et al. (2014).




Warp deflector- T R

plastic cones for testing

* Only one reviewed study

* 89% reduction in warp strike

* Cost effective for smaller vessels

e Suitable for small vessels

* ACAP: not recommended; more testing required

Cons:
* Requires adjustment throughout trip

Pros:
* Reduced severity and mortality rates if bird
strikes cone

* 1 person can deploy/haul
° Inexpensive Source: Gonzalez-Zevallos et al. (2007).

* Easy to deploy/retrieve
e Covers the warp-water interface, may be
useful as dual deployment device



Recommended

Water sprayer

for testing

* Only one reviewed study
» Different designs e.g., boom/arm length, number, positioning
* 58.9% - 92% reduction in warp strike

» Safer option ) o

« ACAP: not recommended i %

Cons: £ [ crenn | %

» Safety hazard; deck and crew get wet WARDS —— | ARPS

e Potential of mechanical malfunctioning pump or sprayers 4m length

* Specific configuration required e —— i)
 Requires a structure on the vessel P TT T 5:‘::::“ '_F__—_ |
* Requires maintenance armle m& Ei
* Expensive —_——_1 - EFH.M’EH |L_____.-
* Difficult to install I - TCOVERAGE .~ T

Source: Koopman et al. (2018).

Pros:
* Deployed at the beginning of trip (set and forget)
e Safer to use




Not recommended

ENEES

for testing

Source: Melvin et al. (2016)

* Few studies

* Many types of lasers e.g., Seabird Saver, the Dazzler

* Fixed or hand-held, can be accompanied by deterrent sounds
* Some evidence that seabirds follow the vessel at greater distances «
« ACAP: not recommended

SEABIRD

Cons:

e Potential injury to seabirds

* Not effective in high light levels

e Difficult to manoeuvre or change beam direction

» Requires specific power level, strength/length of beam,
field of view

e Electronic device failure

"_.

Pros:

* Deployed at the beginning of trip (set and forget)
* Easyto use

* Reduced space requirements

Source: Sacchi (2021).



Other methods

Offal/discharge management

 TIMING e.g., during setting, hauling, towing
 QUANTITY

« FREQUENCY e.g., batch, continuous, holding -
« POSITION e.g., port, stern, offside

e Batch discharge + tori line reduced capture rates in
small vessels (Rexer-Huber & Parker, 2019)

Modification of warp cables
* Material like Dyneema

Modification of fishing practices
* Net cleaning

. Lo Offal discharge. https://www.doc.govt.nz/our-work/conservation-services-programme/csp-
* N |ght ﬂSh INg resources-for-fishers/resources-for-trawl-fisheries/

* Proper deck lighting



Observed captures

Warp captures Mitigation device captures
Number of captures Total Rate Number of captures Total Rate )

Mitigation method 2015/ 2016/ 2017/ 2018/ 2019/ A 2015/ 2016/20177 201872000/~ Number of observed seabird

2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 captures on small trawl vessels
No mitigation 3 - 1 11 6 00§ - - - - - - - 2015-2020 from PSC database
Tori lines - - - 1 2 3029 - 1 5 -1 7 0.67
Bird baffler 1 5 - 1 - 7 0.35 - - - - - - -
Bird scarer 1 -3 - 6 10 244 - - - - 1 1 024 Observed capture rate =
Other - - -2 - 2 0.34 - - - - - - - B
Tori lines + baffler - - 1 1 - 2 0.39 - - 4 - - 4 0.78 C/ (EO / 100)
Tori lines + other - - - - - - - - - - - - - -
Tor lines + scarer - - - - - - - - - - - - - -
Bird baffler + other - .. .5 s o166l - - - oL ] ] C = sum of observed captures
Tori lines + baffler - - e e - - - - - i - E, = observed effort (# tows)
+ other
Tor1 lines + baffler - - - - - - - - - - - - - -
+ searer + other
Total captures 5 § 5 6 14 35 05 o0 1 9 0 2 12 020




Invited Expert Workshop-

22 March, 2023

e Practicality
* Applicability
* Perceived effectiveness

Mitigation
devices

e Trial scope
e Data collection methods
* Limitations




Tori lines

Bird baffler

Plastic cone

Pinkie buoy

Warp
scarer

Dyneema

Device
design

Multiple
designs

Vessel

class

Tier 1:

>15m
(high risk)

Tier 2:

12-15m
(medium
risk)

Tier 3:
9-12m

(low risk)

Infrastr-

ucture

Already on
vessel

Partially
installed
(e.g., for
multiple
devices)

Newly
installed

Large
>8 vessels

Medium
4-8 vessels

NuEll
<4 vessels

Study desigh recommendations

Offal Timing Frequ- Fishing Position Collect- Data
Manage ency darea 10N

ment method
rConcurrent | ( | ( A ( \

Retained multiple : Single Single, high Paper Warp

o vessels tow/trip risk areas forms strikes

atchin e/ .g., FMA
s —_— (e3g5 7) Both warps = 4
Opportun- r

Mincing istic Multiple \ J Electronic Warp
L ) tow/trip ) forms captures
)

Mealing : . ) . \ J L ) )
During —— Multiple, — y \ r N
setting high risk Abundance

Sump water ) : One areas ERS reports in danger
— trip/vessel Single -
: During L ) \. J warp, same \ J \ J
Continuous 5 p= ——
towing ( ) ( A side as Abundance
. P— Multiple discharge On-board outside
Towing only _ trip/vessel Vi observers danger
Sheoiie rl?auurllir;gg - ) risk areas \. y, \ ) zone
) 4 \ [\
hauling ) '
During Rl —_— ingl Cameras Pictures of
None , tow by tow ) Single devices
times of no warp
: fishing S ke — /)
One side of — ————— ) opposite —— =
vessel ; Ly IS side from
Morning, Random, areas discharge Go P Pictures of
. idda . . O Fros
Both sides el trip by trip captures
of vessel | €vening § ) L ) L ) L N )




Device recommendations

Device
design

Tori lines
Bird baffler
Plastic cone

Pinkie buoy

Warp Multiple
scarer designs

Dyneema




Vessel recommendations

Vessel Jinfrastr- Offal Vessel class Tier 1 Tier 2 Tier3
class ucture manage ,
e Vessel size > 50ft/15m 40-50ft/12-15m 30-40ft/9-12m
; Seabird warp strike risk High Moderate Low
Retained
Tier 1. ; Tori lines v v v (pole)
Already on Large Batching
(hizgi,Sr?;k) vessel >8 vessels P Bird baffler \/ \/ X
: Warp deflector: pinkie buoy X v v
Mealing
Warp deflector: plastic cone X v v
Partially Sump water
installed - _ Offal discharge v v No discharge
(e.g., for Continuous
multiple 4-8 vessels
devices Towing only Vessel specifications
SN, * Size * Randomly assign to vessels of similar
g
one e Fishery specs (e.g., gear, skipper, location,
Tier 3: . . . .
9'_ir2m Newly Small — * Fishing area/target species timing)
(low risk) nstalee S vessels vessel * Already on vessel/in use * Consistent offal management (or no
e e Large sample size discharge at all)




Timing Frequ- Fishing

ency aread

'Concurrent,‘ ( ' | ( )
multiple Single Single, high
vessels tow/trip risk areas

—_——— (e.g., FMA

O 3/ 51 7)
pportun-
istic Multiple -

L ) tow/trip )

)

] ~— 2
During ————— Multiple,
setting high risk

One areas

— o

—— trip/vessel

During N ) \. J
towing ( ) ( A
—_— tl\./IL;ltipIe | .
During rip/vesse Mkedlum
hauling - risk areas

———

During Random, \ )
times of no tow by tow ()
fishing —

—— Low risk
Morning, Random, areas
midday, trip by trip
evening . )

Sources of variation recommendations

(Some) sources of variation

* Vessel configuration/construction
* Location/frequency/method of offal discharge
e Mitigation device design

* Location

* Vessel speed, orientation

* Trawl block height/position

* Location of warp/water interface
* Time of day

* Weather

* Target species

* QObserver bias

* Data collection methods

etc.




Collect-
ion
method

Position

Data

DOC and ACAP abundance and warp strike protocols
Modified for this trial, specific to small vessels

FORMS:  Mitigation Assessment Warp Strike
Modified mitigation details
Non-Fish or Protected Fish Species Catch Report

ERS: Vessel and catch data

CAMERAS: Mitigation method, abundance, warp strikes?

4 \ ( \ -
Paper Warp
forms strikes

——— Both warps

Electronic Warp
forms captures

— J L )

( ~\ S —_—

Abundance
ERS reports . in danger
Single zone
—— warp, same
) S—— R ,——}
§|de cb Abundance
On-board discharge outside
observers danger
\. J \. ) zone
( \ ( N\
Pictures of
Cameras . ‘
Single devices
warp,
— : .
) opposite ——
side from '
Go Pros discharge Pictures of
captures

\ ) \ ) L )

4—— Observation field

Trawl warp

j 4— Trawl block

TS
¢
juj

Above: Warp entry points with a 25m observation field.
Source: Ramm et al. (2015) and ACAP (2021).

Data collection recommendations

Mitigation Assessment Warp / Monitoring cable Strike Form

1. Fishing event descriptions

Linking ID Date Tow start time

Observer trip Observer tow Observer initials

2. Fifteen-minute warp/ monitoring cable /mitigation device strike observations and bird abundance
Fishing stage 1. At depth / hauling 2. At depth / hauling 3. At depth / hauling

15-min observation Time start_Time end Time start_Time end Time start_Time end

Cableangle 8
Dist. to enti

4. At depth / hauling
Time start Time end

L[ 1 [ 1 ]|

Taxa grouping LAbSALP CP O LALSALP CP O LAbLSALP CP O

LAbLSALP CP O

mdswncarce | [ [ [T T T[]

Mosgmeomas || | | | | | [ [ [ T [ [ T 1

No. heavy contacts:

Air

‘Water (deflected)

Water (dragged under,

3. Environmental factors and mitigation devices

Swell height (m)

Swell direction (1- 12h)

'Wind speed (Beaufort)

Wind direction (1-12h)

Discharge location P/S/R/N P/S/R/N P/S/R/N P/S/R/N
Discharge rate o/1/2/3 o/1/2/3 of1/2/3 o/1/2/3
Discharge type §/0/D §/0/D §/0/D 8/0/D
Mitigation used BSL/BB/O BSL/BB/O BSL/BB/O BSL/BB/O

4. Comments: include any usual factors that may have influsnced the number of warp strikes, e.g. gear fallure or changes in

i or fishing factors

Reference Tables and Diagrams

Beaufort Scale of Wind Foree
Beaufort Description Mean wind |Probable wave
Number speed (knots) | height* (m) Cable angle (degrees}
a Calm <1
1 |Lightair L 0.1 (0.1)
2 Light breeze 4-6 0.2(0.3)
3 Gentle breeze 7-10 0.6 (1.0)
4 Moderate breeze| 11-16 L0 (15)
5 Fresh breeze 17 -21 2.0 (2.5)
& Strong breeze 22-27 3.0 (4.0)
7 Near gale 28-33 4.0 (5.5)
B Gale 34-40 55(75)
] Strong gale 41-47 7.0 (10.5) Distance to entry (m)
10 [Storm 48-55 9.0 (12.5) —
1 h\‘olem storm 56 - 63 1.5 (16.0)
12 |Hurricane > 64 140)
“This table s intanded us aongh Fiaures in parenthess indicate Mitigation codes:
the probable maxim willbe
BSL_|=bird scaring line
BB |=bird baffler
Discharge codes: [0 [-other
Discharge side: (one or more) Discharge rate: (record one) Discharge type: (one or more)
P |-Port of- none S |- sump water (deck wash)
S = Starboard 1|= negligible |O  |=offal, ie. heads and guts
R |-Stern 2|- intermittent D |-discards of whole fish
N |= Neither / none 3| = continuous

Source: Ramm et al. (2015) and ACAP (2021).
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Conclusions

Tori lines, bird bafflers, cones, pinkie buoy

Simultaneous use of multiple devices

Device selection based on trial scope, feasibility, cost, vessel availability
Reduce confounding effects

Consider offal management

Integrate trial of Dyneema with warp mitigation devices

Collect abundance (proxy) and warp strike/capture data
Modified DOC and ACAP data collection protocols
Randomised approach
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