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MIT2018-03: Setting mitigation for small
longline vessels

Development of an Adaptive Management tool for line setting:
progress report
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Rationale

Small vessel surface (SLL) and
bottom longline (BLL) fisheries
pose a risk to several seabird
species
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Nature of the risk (1)

e Risk arises due to
seabirds foraging on
baited hooks, particularly
during line setting

e Mitigation focuses on
limiting seabird access to
hooks within diving
depths

Flesh-footed shearwater (both images). Photos: RR

From Friesen et al. 2017. Diving & foraging behaviour of petrels & shearwaters. Final
report for CSP project INT2015-04.



Nature of the risk (2)

e Deep dives are possible

o e.g. Rayner et al recorded
a maximum of 66.5m for
flesh footed shearwaters

e But most dives are

shallow

o Bell (2016), 1673 dives of
black petrels
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From Bell, E.A. 2016. Diving behaviour of black petrels (Procellaria parkinsoni)
in New Zealand waters and its relevance to fisheries interaction. Notornis 63
(2): 57-65.



Statutory mitigation requirements

e Surface longline
o Fisheries (Seabird Mitigation Measures — Surface Longlines) Circular 2019
o Applies to any commercial fisher when setting surface longlines
o Requires use of hook shielding devices or a streamer line, and either setting at night and/or
use of a prescribed line weighting regime
o  Streamer line specifications vary depending on the length of the vessel

e Bottom longline
o Fisheries (Seabird Mitigation Measures — Bottom Longlines) Circular 2018
o Applies to commercial fishers using bottom longlines
o Requires the use of a streamer line while setting on vessels >= 7 m overall length, line
specifications that vary depending on the length of the vessel
o Requires night setting unless a defined line weighting regime is followed
o Restrictions on offal discharge



Longline sink rates

e Regulations specify a ‘one
size fits all’ approach to
weighting regimes

e Actual sink rates vary, e.g.:

(@)

(@)
(@)
(@)

Target species

Gear configuration
Oceanographic conditions
Setting speed

Time (seconds)

400 -

300 H

200 H

100 1

L %%¢$

\ | -
all SNA G BNS1 G BNS2 HBNS1 KBNS/ JHPB 1 J LIN1 F LIN1 F LIN2
n=191 n=56 n=22 n=77 HPB1n=32 n=24 n=69 n=60 n=10

vessel, target species, line set up

From Goad, D. 2011. Development of mitigation strategies: inshore fisheries.
Final report for CSP project MIT2010-01



Project goal

To provide fishers with ‘real time’ information on realised line sink rates to allow
adaptive management of fishing practices to mitigate the risk to seabirds within a

trip



Approach

Routine deployment of
time-depth recorders on

longline sets
o Zebra-Tech ‘Wet Tags’

Collect data from a large
number of sets to better
understand variation
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Wet Tags

Long battery life (> 5 years)

Automatic recording when immersed (pressure sensor)
Bluetooth data download

5 s sampling interval

Original logging interval 1 to 24 hours (mean depth/temperature)

Modified firmware:
o Record at 5 s interval to depths of 20 m
o Record at 1 min interval when deeper than 20 m

e Using 150 m maximum depth version to provide greatest resolution
e 1.5 m activation depth



Project progress

10 initial sensors with revised firmware
Two test trips, ongoing use on one vessel
Email data submission

Addressed issues with data download
Revised firmware, updated app

Updated wet tags received for deployment
on 9 BLL and 9 SLL vessels

COVID-19 hiatus

Dispatch to vessels

Routine data collection

Adaptive management app




Initial at-sea testing

e September 2019

e 9 tags deployed on three
sets

e Tested ‘priming’

e Developed data processing

o 10 min threshold to identify
‘real’ deployments
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First depth recording
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Sink rates (in top 20m)

Deployment order on line

Set 1 2 3 4 2 6 7 8 9

1 0380 0385 0.348 0.355 0.713 0.351 0.342 0.380 0.355
2 0409 0.397 0.392 0426 0.730 0.434 0411 0.403 0.423
3 0331 0372 0.380 0.344 0.595 0.366 0.375 0.372 0.362
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Depth vs distance astern
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Estimated depth at 50 m astern

Interested in depth of hooks
when the line moves outside the
area covered by the streamer
line

Two methods:

e Linear model of depth vs
distance

e Apply mean sink rate to time
taken to travel 50 m

Depth (

c 104




Setting speed

e Assumed 5.5 kn

e Some variation evident in
estimates from VMS data
during setting

o 5 mininterval

o Assumed straight line
between positions
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Follow up testing

e Focussed on verifying assumptions

relating to initial sink rate
o Impact of delay in Wet Tag initial data
recording
o Reasonableness of constant sink rate
assumption

e Paired deployments of Wet Tags and
CEFAS G5 data storage tags (2 sets)

e G5 tags recorded at 1 s interval from
06:30 to 17:00
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|dentification of tag pairs

Match tag
data based
on time

Black lines =
CEFAS DST

Coloured
points = Wet
Tags
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Sink rates from different tag types

Sink rate (m/s)
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Depth vs time for different
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Conclusions (to date)

Wet Tags are suitable for measuring longline sink rates

Assumption of a constant sink rate is reasonable

Sink rates vary within a set (proximity to weights etc.)

For initial trip typical sink rates 0.3 to 0.4 m/s; equivalent to 6 to 8 m at 50 m
astern

e Mid-line sink rate ~ 0.7 m/s; equivalent to 10 to 13 m at 50 m astern



Next steps

Deployment on 9 BLL and 9 SLL vessels
o 3 vessels, 9 tags per line
o 6 vessels, 3 tags per line

Tags deployed each set
Data emailed to central DB
App giving real time feedback to fishers

30 September completion

Auto Offload Mode

Status: Waiting

)evices Offloaded:

ZT-TAG-005241 @
19/03/20, 14:38:42

Current Position } ZEBRA-TECH 1 TD
-41 ] 174 o \’\ www.zebra-tech.co.nz

EXIT AUTO-OFFLOAD MODE
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: T HAVENT USED A
WILD FISH WIRELESS/BLUETOOTH
THINGY IN LIKE TEN

e Participating fishers YEARS, 15 AUDIO STUFF
STILL A NIGHTr’lARE7
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YOU TAP DEVICES TOGETHER TWICE. TO LINK
THEM AND THEY FLASH IN SYNC. (IT PAIRS
USING ACCELEROMETER TIMING AND SOUND)
TAP THEM THREE. TIMES TO DISCONNECT.
YOU CAN PAIR MULTIPLE. INPUTS AND
OUTPUTS AND IT HANDLES [T SMOOTHLY.

| NICE!
IT JUST LORKS, SOUND COMES
FROM WHERE YOU EXPECT. ’

\ WONDERFUL.
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HAHA, JUST KIDDNG, IT5 A NIGHTVIARE.
[ Noooc0O!

WHEN T CONNECT To MY CAR, MUSIC
STARTS BLASTING FROM MY HEAD-
PHONES WHILE THE CAR REPEATEDLY
PLAYS A “NEW CONNECTION!" CHIME.

THIS 15 NOT” LWHAT JOSIAH
BLUETOOTH INTENDED!

/

https://xkcd.com/2055/




