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1. Introduction

The incidental capture of seabirds in pelagic longline fisheries is a global concern, particularly
for threatened albatrosses and petrels. Addressing this issue was a central motivation for
establishing the Agreement on the Conservation of Albatrosses and Petrels (ACAP), which
aims to secure a favourable conservation status for these species.

ACAP’s Seabird Bycatch Working Group (SBWG) regularly reviews and updates ACAP’s best
practice mitigation advice for industrial fishing gear types, including pelagic and demersal
longline and trawl gears. ACAP’s review process considers safety, practicality, and fishery-
specific characteristics when evaluating mitigation measures and developing best-practice
guidance. For pelagic longline fisheries, ACAP recommends the simultaneous use of three
best-practice measures—branch line weighting, night setting, and bird scaring lines—as the
most effective approach to reduce seabird bycatch. Alternatively, an assessed hook-shielding
device or an underwater bait-setting device can be used as a standalone mitigation option
(ACAP 2026)".

2. Branch line weighting

Branch lines should be weighted to sink the baited hooks rapidly out of the diving range of
feeding seabirds. Studies show that placing more weight closer to the hooks makes them sink
faster and consistently, and reduces seabird attacks on baits, as well as seabird mortalities
(ACAP 2026)".

SBWG12 reviewed the minimum standards for branch line weighting, defined a sink rate
criterion for best practice branch line weighting, and provided further clarification on the use
of weight attached to or integrated into the hook, as well as on weighting materials.

Best practice branch line weighting should achieve an average sink rate of 0.5 m/s to 5 m
depth. The following configurations have been demonstrated, under controlled conditions and
with metal materials, to meet this standard:
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a) 40 g or greater attached within 0.5 m of the hook; or
b) 60 g or greater attached within 1 m of the hook; or
c) 80 g or greater attached within 2 m of the hook.

When weight is attached to the branch line, or integrated into the hook, a minimum added
weight of 50 g is sufficient to achieve a sink rate of 0.5 m/s to 5 m depth. Branch line weighting
is integral to the fishing gear and, compared to bird-scaring lines and night setting, has the
advantage of being more consistently implemented, thereby facilitating compliance and port
monitoring. It is recommended to avoid using lead when it may be ingested (e.g. attached to
or integrated into the hook). Using lighting devices or other fishing accessories as weights is
not recommended unless they meet the sink rate criterion.

With the inclusion of a defined sink-rate criterion for best-practice branch line weighting, it
became necessary to establish guidelines on how to measure the sink rates of baited hooks.
This document provides a step-by-step protocol for conducting these measurements using
time-depth recorders (TDRs), ensuring that data collected are accurate and comparable.

3. Scope and intended users

The protocol is intended for use by scientific observers and researchers in a variety of
contexts, including on research vessels or commercial fishing vessels operating under normal
fishing conditions or under charter for research purposes.

4. Time-depth recorders

The TDRs must be small, lightweight (ideally less than 3 grams in seawater), robust, easy to
set up and download at sea and not appreciably affect sink rates. Various manufacturers
produce TDRs that meet these criteria, including, but not limited to the following
manufacturers:

» Cefas Technology (www.cefastechnology.co.uk/products/data-storage-tags/g5)

= Star-Oddi (www.star-oddi.com/products/archival-tags)

= [Lotek (www.lotek.com/products/lat1000-series/)

Due to a range of factors, the sink rates of pelagic longlines can vary significantly. Studies
should aim to complete at least 10 replicates of each weighting regime in a sampling session.
This can be achieved by deploying 10 TDR branch lines in a single set of the longline. The
exercise can be repeated over multiple sets (days) if larger sample sizes are required or if
between-set variation — due to changing sea states or other factors — is an important part of
the research plan.

The precise estimation of baited hook sink rates relies on strict adherence to the following
procedures and practices.
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5. Determining depth offsets at the sea surface

All TDRs exhibit errors in depth readings at the sea surface, known as ‘zero offsets' by TDR
manufacturers. These offsets usually fall within the range +0.5 m to -0.5 m. Clearly, zero must
be zero, meaning that the depth at the sea surface must always read 0 m.

To measure sink rates accurately, particularly at the surface (e.g. 0-2 metres) where baits are
most visible and where small errors can lead to erroneous interpretations, the zero offsets
need to be determined for each TDR, and the TDR data corrected during the data analysis to
account for the offset. To determine the offsets, simply turn the TDRs on (as described below)
and maintain them at the sea surface for about 20 seconds, which equates to 20 records at a
one-second sampling rate. This procedure should be performed in calm seawater before
leaving port, ensuring that the water temperature is stable. As zero offset refers to a depth of
0 m, the TDRs must be held at the sea surface during this procedure. Document the calculated
zero offsets for each TDR for later reference.

6. Setting up procedure (at sea)

Equip yourself with a digital wristwatch that displays the time at one-second intervals.
Synchronise the time on your wristwatch with the time on your computer. This synchronised
time will be programmed into the TDRs when they are connected to the computer, ensuring
that your watch, computer, and TDRs all operate on the exact same time. This synchronisation
allows water entry times to be accurately recorded.

Program the devices to record depth at 0.5 m increments and time at one-second intervals.
Program them to turn on at a convenient time before the scheduled deployment time. You can
choose to have them switch off after reaching estimated fishing depth, or let them run for all,
or part of, the soak period. The latter option, however, comes at the expense of lifetime battery
longevity.

7. Attaching the TDRs

The TDRs can be attached to the branch lines using multiple cable ties or an equivalent
method. If cable ties are used, tighten them with a tensioning device like that shown in
Figure 1. To ensure that the TDRs sink at the same rate as the baited hooks, and to reduce
the likelihood of shark bite-offs, TDRs should be attached within 30 cm from the hooks. Finally,
wrap the TDRs in waterproof tape (such as electrical tape) and label each one (using a
waterproof felt-tipped pen) with a unique number that corresponds to your deployment
schedule.

As a practical aid during hauling, consider marking the snap of each TDR branch line with
coloured tape and the corresponding TDR number, to help the crew identify and separate
these lines promptly and avoid accidental impacts that may damage the device.
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8. Deploying the TDR branch lines

Instruct the crew to deploy the TDR branch lines in accordance with their normal practice
concerning the bait landing distance behind the vessel and its position relative to the vessel's
wake. This means either over the centre line of the propeller, in the vessel's wake on either
side, or outboard of the wake zone on either side. Consistency in the branch line deployment
method is essential.

Use your digital wristwatch to record the exact time to the nearest second when baited hooks
land in the water. This record is crucial, as it serves as the starting point for calculating sink
times and rates to target depths. Inferring water entry times from the time-depth files when
downloaded is not as precise as time-synchronised visual observations made during the set.

9. Downloading the files

When the longline is hauled, retrieve the TDRs, rinse them in fresh water, and download the
CSV files from each TDR into separate spreadsheets. The downloaded data will be presented
in columns for date, sampling time and depth in the water column, as shown in Table 1 below.
Locate the water entry time and highlight it in the data. Retain about 15 rows of TDR records
before the water entry time so others can assess the extent of the TDR offsets prior to the
time of water entry. Delete all data rows before these 15 rows. Add a new column (“number of
seconds” or simply “seconds”) beside the depth column, with the first entry (0 sec)
corresponding to the time of water entry and fill down as shown in the table.

Copy the raw values collected by the TDRs, which are listed in the “Depth” column of Table 1.
Paste them into a separate column titled “Corrected depth”. Using the scores in the “Corrected
depth” column, write a formula in Excel to adjust the raw scores based on the offset from your
still water determinations for each TDR mentioned above.

Importantly, the depth offsets derived in still water should be the same or very close to the
offsets shown in the downloaded data before water entry (0.5 m, as shown in Table 1). If
discrepancies occur, prioritise the offsets obtained from your still water tests. Apply the formula
to correct the raw depth scores collected by the TDRs.

Add your name, the date, the vessel name, the TDR number and any other relevant
information to the rows of the spreadsheet immediately above the data rows.

10. Data presentation

Present the data in Table 1 below for each individual TDR in your report. Include the time
taken to reach both 2 m and 5 m depths, along with the associated sink rates. Also include a
graph of the sink profile to a depth of 5 m, as illustrated. Finally, along with the individual
records, your report should present the average values (with 95% confidence limits) for the
results shown in the table for all TDRs deployed in a sampling session. The report should also
include a description of how the zero offset was calculated.
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Table 1. Example of how the data and results are to be presented for each TDR, showing the
observed water entry time, a column (third from the left) of the elapsed time since water entry,
the depth data from the TDR and the corrected depths based on individual TDR zero offsets.

Date Time Number of Depth Corrected
(sec) seconds (m) depth
(m)
19/03/2015 10:37:36 0.5
19/03/2015 10:37:37 0.5
19/03/2015 10:37:38 0.5
19/03/2015 10:37:39 0.5
19/03/2015 10:37:40 0.5
19/03/2015 10:37:41 1
19/03/2015 10:37:42 0.5
19/03/2015 10:37:43 0 0.5 0
19/03/2015 10:37:44 1 0 0
19/03/2015 10:37:45 2 1 0.5
19/03/2015 10:37:46 3 1 1
19/03/2015 10:37:47 4 1.5 1
19/03/2015 10:37:48 5 2 1.5
19/03/2015 10:37:49 6 2 1.5
19/03/2015 10:37:50 7 2 1.5
19/03/2015 10:37:51 8 2 1.5
19/03/2015 10:37:52 9 25 2
19/03/2015 10:37:53 10 25 2
19/03/2015 10:37:54 1 3 25
19/03/2015 10:37:55 12 35 3
19/03/2015 10:37:56 13 35 3
19/03/2015 10:37:57 14 4 35
19/03/2015 10:37:58 15 5 45
19/03/2015 10:37:59 16 5 45
19/03/2015 10:38:00 17 5 45
19/03/2015 10:38:01 18 5 4.5
19/03/2015 10:38:02 19 5 4.5
19/03/2015 10:38:03 20 55 5
19/03/2015 10:38:04 21 55 5
19/03/2015 10:38:05 22 6.5 6
19/03/2015 10:38:06 23 6.5 6
19/03/2015 10:38:07 24 7 6.5

RESULTS

Depth range (m)  0-2

Time (sec) 8

Rate (m/sec) 0.25

Water entry time here

0

2

4

6

Time (sec)
8 10 12 14 16 18 20 22 24
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11. Supporting information

To ensure your recordings are interpreted correctly, include the following details for each
completed round of TDR deployments.

1.

© ® N oo g »~ Db

11.

12.

Name and location of fishery.

Vessel name and length.

Vessel setting speed.

Vessel setting direction in relation to the direction of the current.

Sea state.

Branch line length, construction material (e.g. 1.8 mm monofilament) and length.
Hook type, size (e.g. 15/0 circle hook) and weight.

Bait (species, size / weight, frozen / defrosted).

Use of lightsticks / electric lights / hook-shielding devices, and location in the branch
line.

. Mainline configuration — surface set tight configuration or with slack astern to create a

catena between the floats (e.g., with the use of a line shooter).

Line weighting regime — weight type (leaded swivel, sliding lead, leaded hook), amount
of added weight additional to the mass of the hook, and distance from the hook.

Bait landing position astern — over the centre line of the propeller, edge of the wake on
either side of the vessel or outboard of the wake zone on either side.

Figure 1. Example of a professional cable tie gun shown for illustrative purposes only. Any
comparable brand can be used.



http://www.auselectronicsdirect.com.au/professional-cable-tie-gun

