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Seal of Approval -
Do Seal Exclusion Devices Work?

Richard Tilzey and Brent Wise
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South East Trawl Fisheries
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FV Aoraki



S C I E N C E     F O R     D E C I S I O N     M A K E R S

Grenadier Catches
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Major Objectives

Reduce seal bycatch mortality by:

• Trialling seal exclusion devices

• Improved fishing practices
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Midwater trawl net
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Initial design of a Seal Exclusion Device
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‘Fowler’ SED design
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Diagram of improved ‘top-hatch’ SED initially
trialled on the FV Ocean Dawn in 2002
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Diagram of improved ‘top-hatch’ SED
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Statistical modelling was used in an effort
to gain information on the following:

• The effectiveness of the SED designs in
reducing the bycatch of seals in mid-water
trawl nets.

• The factors affecting the variability in the
occurrence of seals in mid-water trawl nets
and what these relationships imply about the
catchability of seals?
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Generalised Additive Models (GAMs)
• GAMs were fitted using a logistic regression

with a binomial response for the occurrence
data

• The form of the occurrence (probability of
occurrence of a seal in a trawl shot) model
was:

    P~Year+Month+s(EndLat)+s(EndLong)+s(Duration)
   +s(EndTime)+SED+s(Depth)+s(DistA)+s(DistB)
   +s(log(Grenadier))+s(log(Warehou))+s(log(Other))
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The factors considered were the:
• Temporal differences:

These included the year, month, time and duration of
each trawl shot.

• Spatial differences:
These include the proximity to seal breeding colony
at Reid Rocks and a haul-out site at Hibbs Point,
together with the depth, latitude and longitude of the
shot.

• Operational differences:
These include individual shot records of catch weight
of blue grenadier, spotted warehou and other species.
The same vessels fished in each year and data sets
from each vessel were treated separately.

• SED types were treated separately.
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The effectiveness of the SED designs in reducing
the bycatch of seals in mid-water trawl nets
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Diagram of improved ‘top-hatch’ SED
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Temporal factors

• Seal counts around vessels during 2000 -2003 found
annual abundance on the fishing grounds to vary, with
a comparatively large number of seals being
observed in 2002.

• Comparative annual seal abundance was reflected in
the seal bycatch by the FV Ocean Dawn but not in the
seal bycatch by the FV Aoraki and the GAM did not
find this to be a significant factor for the latter vessel.

• Comparatively low seal counts in 2001 and 2003 were
accompanied by a low incidence of seal bycatch by
both vessels in these years
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• Time of day of trawl was clearly significant for both
vessels with a morning peak in seal bycatch. Seals
are probably highly dependent upon visual cues for
net entry and may be reluctant to enter nets during
darkness hours.

• There were differing results from both vessels for
trawl duration time. With the FV Ocean Dawn, the
incidence of seal bycatch increased sharply in trawl
shots exceeding 400 minutes. No relationship
between trawl duration and seal bycatch occurred
with the FV Aoraki.

• Mean shot durations for the FV Aoraki were usually
shorter than those for the FV Ocean Dawn and this
may, in part, explain the absence of a relationship
between trawl duration and seal bycatch with the
former vessel.
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Spatial factors

• Trawl shot location was an important factor. Both
vessels fished along a comparatively narrow strip of a
NNW–SSE oriented upper slope, with most fishing
occurring between 144.2 and 144.80E.

• Latitude was a significant factor and was almost
certainly linked to the proximity of trawl shots to the
seal breeding colony at Reid Rocks to the north or
the seal haul-out site at Hibbs Point to the south of
the fishing grounds.

• Longitude for each trawl shot did not appear to be a
significant factor.
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• The effect of trawl depth differed between each vessel, with a
positive correlation between depth and seal bycatch occurring
with the FV Ocean Dawn and a weakly negative correlation
occurring for the FV Aoraki.

• As fishing depths were beyond the diving range of seals, trawl
depth was a proxy for the duration of winch operation which is
the more important factor.

• In general, the FV Aoraki was a more efficient vessel than the
FV Ocean Dawn and hauled nets at a greater speed. This may
in part explain why the FV Aoraki did not have a positive
correlation between trawl depth and seal bycatch.
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Operational factors

• There was little correlation between the quantity of
blue grenadier in the net and seal bycatch for both
vessels

• Both vessels showed a significant correlation
between seal bycatch and the quantity of spotted
warehou in the net. Spotted warehou appear to be a
preferred forage item for Australian fur seals and
large catches were accompanied by increased seal
bycatch.

• There was little correlation between the quantity of
‘other species’ in the net and seal bycatch for both
vessels
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• The experimental design of trawl shot sets were structured to
cause as little disruption as practicable to commercial fishing
activities. Both vessels had large crews, high operating costs
and comparatively tight fishing schedules.

• As the incidence of seal bycatch would probably be low
comparatively small replicate sets of ‘with and without’ shots
would inevitably have large coefficients of variation. Ongoing
changes in SED design also made obtaining replicate data sets
difficult.

• There were many potential sources of error when comparing
trawl shot sets. No one trawl shot is exactly the same as another,
even when as many parameters as possible (e.g. vessel, net-
type, speed, time, duration, location, depth, etc) are replicated
for comparative purposes.

Preliminary analyses
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Standard seal avoidance procedures
• Vessel steams at an average speed of 10-12 knots for at least

30 minutes prior to shooting, regardless of the number of seals
observed

• If seals are still present, gear deployment is delayed and vessel
continues steaming at 10-12 knots for a further 20 minutes

• Fish meshed in the net (stickers) are removed prior to shooting
the gear

• All shooting and hauling is carried out as rapidly as possible

• Net is not lifted into the top 200 metres of water column to
facilitate turns or changes in direction

• No dumping of trash fish or offal
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Comparison between 1999 and equivalent (‘no-SED’
shots) 2000–2003 seal bycatch data

Year Shots Seal
Shots

Incid Dead Alive Surviv Mean

1999 665 ? ? 83 4   4.6 0.13

2000-
2003

921 50 5.4 46 9 16.4 0.06
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Summary of seal bycatch in 1999 to 2004 seasons

YEAR Number of
SHOTS

Number of
SEALS

SEALS per
SHOT

DEATHS
per SHOT

1999 665 87 0.131 0.125

2000 453 63 0.139 0.049

2001 501 26 0.052 0.048

2002 557 49 0.088 0.066

2003 483 22 0.046 0.031

2004 229 12 0.052 0.035
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Estimated age frequency distribution based on
the standard lengths of 85 Australian fur seals
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Recommendations

With respect to the winter blue grenadier fishery:
• Use open, ‘top-hatch’ SEDs (or a more effective design if one is

developed) in all midwater net shots (or as directed for research
purposes).

• Continue the current Code of Fishing Practice
• Continue the shot-by-shot recording of seal bycatch in the SEF1

logbook and maintain a level of scientific observer coverage.
• Develop a system of collecting/storing ear tissue from seal

bycatch mortalities for subsequent DNA analysis to determine
the species and sex of seals caught.

• Continue trials of the ‘top-hatch’ SED. A smaller camera system
using infra–red light (rather than white light) should be acquired
for future use.
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Recommendations

With respect to the rest of the SEF trawl fleet:
• Much more information is needed about the nature of, and

problems associated with, seal interactions with ‘wet–boat’
trawlers across the SETF before contemplating extending SED
usage. Priority should be given to collecting such information
and industry should be encouraged to record seal interactions.

• There should be a significant increase in onboard observer
coverage across the SETF in order to understand the spatial
and temporal variability in seal bycatch.

• The Code of Fishing Practice used in the winter grenadier
fishery has been distributed to SEF trawlers. Extension work is
needed.

• At this juncture, SED use in the SEF should be confined to large
midwater trawl nets in areas where seals are known to be
common.
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