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Summary vii

PROJECT SUMMARY

This report describes a project funded by the NSW Biodiversity Strategy. As a whole of government
document, the Biodiversity Strategy commits all government agencies to working cooperatively
towards conserving the biodiversity of NSW. The Strategy outlines a framework for coordinating and
integrating government and community efforts to conserve biodiversity across all landscapes.

Project objective/s

This project aimed to identify the extent and consequence of interactions that occur between the
fisheries managed by NSW Department of Primary Industries (NSW DPI) and marine wildlife and
recommend appropriate management to reduce any resulting negative impacts to marine wildlife. In
this study, ‘marine wildlife’ includes all non-fish groups of marine vertebrates, such as mammals,
reptiles and avifauna.

Methods

A review of world literature on the interactions between marine wildlife and fishing activities was
done prior to describing the marine and estuarine fishing activities managed by NSW DPI and the
marine wildlife species that occur in the waters off NSW. This information was then used in a
qualitative assessment to document the extent and likely consequence of interactions between the
described fishing activities and marine wildlife species. The report also assesses the adequacy of
management arrangements contained in the current statutory management strategies for each fishery in
NSW.

Key results

Four of the interactions covered in this report were found to have the potential to threaten the survival
of some marine wildlife in NSW: (a) incidental capture of seabirds on pelagic fishing lines; (b)
incidental capture of sea turtles in fishing gear used in northern NSW; (c) destruction of shorebird
habitat by the shoreline activities of fishers; and (d) disturbance of birds by the shoreline activities of
fishers. Some other interactions were found to have the potential to threaten the survival of some
marine wildlife types in NSW, but the uncertainty was high due to a lack of data. The foraging by
marine wildlife on the non-retained or non-landed catch from fishing activities in NSW and
competitive / trophic interactions could result in some positive benefits for marine wildlife.

Implications for biodiversity conservation management

Recommendations are made to enhance the management of interactions between NSW DPI fishing
activities and marine wildlife. These management arrangements reduce the negative consequences to
marine wildlife and deal with issues that may arise in the future. These include the use of more
responsible fishing practices through educating fishers, review of the use of certain gear types, and
further documentation of an interaction before deciding upon its appropriate management.

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs



8 NSW Dept of Primary Industries

1. INTRODUCTION

1.1. Background

It is widely recognised that many non-fish groups of marine vertebrates, such as mammals, reptiles
and avifauna (hereafter referred to as marine wildlife) are incidentally captured during fishing
activities or in lost fishing gear. Fishing activities can also indirectly impact marine wildlife by
reducing their food availability, disturbing their essential habitat and altering their behaviour.

Most marine wildlife species in Australia are currently protected from any direct killing or harvesting,
except for indigenous or permitted scientific purposes. Many populations of marine wildlife species
are currently small and listed as being threatened on a state, national and/or international level, largely
due to intense historical commercial harvesting activities (which ceased in the 1960s and 1970s) on
these generally long-lived, slow growing species. It is these small populations that are most vulnerable
to the many threatening processes they encounter, which include fishing-related processes. These
marine wildlife populations are managed to enhance their recovery, which if successful could result in
more regular interactions between marine wildlife and fishers.

The international studies on interactions between marine wildlife and fishing activities either focus on
one type of interaction, one fishery or one type of marine wildlife. This project takes a broad-scale
ecosystem-based approach and an assessment of the effect of all fishing activities managed by NSW
DPI on all marine wildlife species is made. This information has not been previously documented, and
will assist in the efficient and effective management of existing and future issues arising from the
interactions assessed.

The management of these interactions in NSW is cross-jurisdictional as issues concerning marine
wildlife within 3 nm off NSW are managed by the NSW Department of Environment and
Conservation (DEC), beyond 3 nm are managed by the Commonwealth Department of Environment
and Heritage (DEH), and the management of NSW state-level fishing activities is the responsibility of
NSW Department of Primary Industries (NSW DPI).

The ‘waters off NSW’ that are assessed incorporate the estuarine, inshore and offshore waters out to
80 nm along the coast of NSW. The ocean waters from the NSW coastal baseline to 3 nm offshore are
State waters and fall under the jurisdiction of NSW. The waters from 3 nm to the 4,000 m isobath
(approximately 80 nm) are Commonwealth waters, but under an Offshore Constitutional Settlement
established in 1991 NSW manages some of the fishing activities in those waters. Interaction, as
defined for the purpose of this study, is where fishing activities either directly or indirectly affect
marine wildlife or vice versa.

1.2. Project aims and overview

The aims of this project are to:

o Identify the extent and consequence of all interactions that could occur between marine wildlife
and the fishing activities managed by NSW DPI, through the review and consolidation of the
existing knowledge about these interactions; and

e Recommend apppropriate management responses that will reduce the impacts of any existing or
future issues or threats to the survival of the marine wildlife species occurring in NSW and the
operation of the fisheries managed by NSW DPI.

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs



NSW Dept of Primary Industries 9

The cross-jurisdictional management and uncertainty of the nature and extent of these interactions in
NSW was considered in the design of this report (Figure 1), which caters towards the needs of both
marine wildlife and fisheries managers. Subsequently, this report is predominantly a reference manual
where information about: the type and nature of interactions between marine wildlife and fishing
activities that have been documented around the world is presented in Chapter 2; the aspects of the
fisheries managed by NSW DPI that influence interactions with marine wildlife is presented in
Chapter 3; and the aspects of marine wildlife species occurring in the waters off NSW that influence
their interaction with fishing activities is presented in Chapter 4. The main assessment and findings of
this report are in Chapter 5 and management recommendations are made in Chapter 6. Chapters 2, 3
and 4 provide valuable background information to the qualitative assessment in Chapter 5, but for
readers only interested in the main findings and recommendations of this report, it is not essential to
read these background chapters.

Introduction
(Chapter 1)

o ' .,

Global overview of Description of fishing Description of marine
interactions between activities managed by wildlife species in the
marine wildlife and NSW DPI marine and estuarine
fishing activities (Chapter 3) waters of NSW
(Chapter 2) (Chapter 4)

l

Qualitative assessment of the extent
and consequence of interactions
between the fishing activities managed
by NSW DPI and marine wildlife in
NSW
(Chapter 5)

l

Assessment of current management
and further management
recommendations
(Chapter 6)

Figure 1: The study approach taken in this project to assess the interactions between marine
wildlife and the fishing activities managed by NSW DPL.

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs



10 NSW Dept of Primary Industries

2. INTERACTIONS BETWEEN MARINE WILDLIFE AND
FISHING ACTIVITIES

This background chapter is an overview of reports from Australia and around the world to describe
how marine wildlife interacts with different fishing operations and identify the consequences for both
wildlife and fishers. The nature and frequency of interactions occurring in a given area are a function
of local biological factors such as the abundance and behaviour of the wildlife species present, and
fishing-related factors such as the area fished, gear types in use and how frequently they are used, thus
some of the interactions described in this chapter may not necessarily occur in NSW.

Interactions occurring between marine wildlife and fishers can be categorised into two types -
operational interactions and ecological interactions. Operational interactions result from the actual
fishing activity itself and can only occur when marine wildlife and fishing activities occur in the same
vicinity at the same time. The likelihood of the occurrence of operational interactions is increased by
fishers operating in areas of high primary productivity where marine wildlife feed and by marine
wildlife being attracted to fishing vessels for the regular concentrated food source they can provide.
Ecological interactions result from the wider impacts of fishing on the ecosystem, generally at the
trophic and habitat level. The types of operational and ecological interactions that occur between
marine wildlife and fishers that are discussed in this chapter are identified in Table 1.

Table 1: The type of interactions that can occur between marine wildlife and fishing activities.

Operational interactions
o Deliberate harvest of marine wildlife
e Marine wildlife feeding on bait, catch or discards
e Incidental capture or entanglement in active fishing gear
o Interactions with fishing debris
e Collision
® Noise, site access and physical presence of fishers
Ecological interactions
o Competitive and trophic interactions
o Habitat interactions

2.1. Operational interactions

2.1.1. Deliberate harvest of marine wildlife

Marine wildlife can only be legally harvested for indigenous, subsistence or permitted scientific
purposes. Legal culls of marine wildlife numbers in response to their competitive and trophic
interactions with fishers are an exception (see section 2.2.1). Marine wildlife species harvested for
indigenous purposes in Australian waters include the dugong, short-tailed shearwater (muttonbird),
green, flatback, hawksbill, olive ridley and (rarely) loggerhead turtles, and the eggs of these turtle
species (Marsh 1996, Skira 1996, Environment Australia 1998a). Excessive harvesting of green turtles
in the South Pacific and dugongs in the Torres Strait has been suggested by some authors (Roberts et
al. 1996, Marsh et al. 2003). While excessive indigenous harvesting may reduce the population of a
species, it is sometimes difficult to attribute these declines to any one such cause (Marsh 1996).

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs
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In addition to illegally shooting the marine wildlife foraging around fishing activities (see section
2.1.2), fishers are also reported to illegally harvest some marine wildlife species, such as seals,
dolphins, boobies and penguins, for use as bait in lobster traps (Ryan 1991, Shaughnessy 1999, Tasker
et al. 2000, Shaughnessy et al. 2003), although the veracity of such reports has not been substantiated.
Marine wildlife species, mainly seabirds, are sometimes also reportedly shot by fishers for sport or
food (Tasker et al. 2000, Environment Australia 2001a). If excessive, this illegal deliberate killing by
fishers may contribute to the decline of wildlife populations.

2.1.2. Marine wildlife feeding on bait, catch or discards

The bait, catch and discards from fishing provide an artificial concentrated food source upon which
marine wildlife are pre-adapted to feed.

2.1.2.1. Buait and catch

Marine wildlife species have varying abilities to forage from different fishing activities (Table 2).
When foraging on fishing bait and catches:

wildlife feeds directly from hooks and fixed nets (Brothers 1991, Fertl and Leatherwood 1997);

e small pinnipeds can enter traps (Wickens et al. 1992, Wickens 1996, Shaughnessy 1999,
Shaughnessy et al. 2003);

e bottlenose dolphins actively manipulate trawl codends (Broadhurst 1998);

e scals and birds feed on fish sticking out of hauled trawl codends (Wickens et al. 1992, Hickman
1999, Wienecke and Robertson 2002, David and Wickens 2003, Shaughnessy et al. 2003); and

e seals can move in and out of pursed nets (Shaughnessy 1985, David and Wickens 2003).

Generally only a few individual marine mammals attend fishing operations at any one time
(Broadhurst 1998, David and Wickens 2003). However, large numbers of seals are occasionally seen
at fishing operations off South Africa (David and Wickens 2003). Fishers have observed that seals and
dolphins can take more than their fill from fishing catches and sometimes only play with the catch
they take (Schlais 1984, Hickman 1999). The all day foraging of individual ‘rogue’ seals around
fishing activities is a particular problem. This activity is sporadic, with fishers on the NSW south coast
sometimes not seeing seals for weeks at a time (Hickman 1999).
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Table 2: Marine wildlife groups that have been reported to feed on baited fishing gear and
fishing catches.
n/a means ‘not applicable’ — this interaction is not possible.
v denotes that this interaction has been documented.
- denotes that this interaction has not been documented.
Fishing method | Marine wildlife Feeding on bait Feeding on catch
group
Line fishing:
- longlining Dolphins v" (Harwood 1983) -
Killer whales - v" (Yano and Dalheim 1995, Fertl
and Leatherwood 1997, Nolan and
Liddle 2000, Kock 2001, Darby
2002a)
False killer whales | - v" (Nitta and Henderson 1993)
Sperm whales
- v" (Kock 2001, The Associated
Pilot whales Press 2004)
- v" (Queensland Department of
Primary Industries & Fisheries
Melon-headed 2004)
whales - v" (Queensland Department of
Primary Industries & Fisheries
Seals 2004)
Turtles v' (Wickens et al. 1992) -
v’ (Ferreira et al. 2001, -
Seabirds Laurent ef al. 2001)
v (Brothers 1991) v’ (Brothers et al. 1999,
Commonwealth of Australia 2003)
- droplining Killer whales - v (Shaughnessy et al. 2003)
Seals - v" (Hickman 1999, Shaughnessy et
al. 2003)
- handlining Dolphins v (Schlais 1984, Nitta and | v~ (see references below)
Henderson 1993)
Seals v" (Hickman 1999) v" (Schlais 1984, Harwood and
Greenwood 1985, Shaughnessy
1985, Nitta and Henderson 1993,
Hickman 1999, David and Wickens
2003)
- trolling Dolphins v (Schlais 1984, Nitta and | -
Henderson 1993)
False killer whales | - v" (Nitta and Henderson 1993,
Seabirds David and Wickens 2003)
v" (Schlais 1984, Nitta and | -
Henderson 1993)
- poling Seals v' (Wickens et al. 1992) -
- squid jigging Seals - v" (Arnould 2002, Shaughnessy et
al. 2003)
Trapping:
- lobster pots Seals v (Wickens et al. 1992, v’ (Hickman 1999)
Wickens 1996,
Shaughnessy 1999,
Shaughnessy et al. 2003)
- other traps Seals v (Shaughnessy et al. v (Lunneryd et al. 2003)
2003)
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Table 2 — continued

Fishing method | Marine wildlife Feeding on bait Feeding on catch
group
Trawling:
Dolphins n/a v" (Broadhurst 1998)
Seals v (Wickens et al. 1992, Hickman

1999, Wienecke and Robertson
2002, David and Wickens 2003,
Shaughnessy et al. 2003)

Birds v" (Environment Australia 2001a,
Wienecke and Robertson 2002)

Net fishing:

- drift, gill and Dolphins n/a v" (Fertl and Leatherwood 1997)

other fixed nets | Seals v" (De Master et al. 1985, David
and Wickens 2003, Shaughnessy
et al. 2003)

Birds v" (Johnson 2002a)
- purse-seine Seals n/a V' (Wickens et al. 1992)
nets

Economic losses for fishers result largely from catch losses, gear damage and lost fishing time while
gear is being repaired or fishers move onto a different location. Foraging seals and sometimes dolphins
have been reported to damage trawl and fixed nets, traps and line fishing gear (Shaughnessy 1985,
Wickens et al. 1992, Fertl and Leatherwood 1997, Hickman 1999, Arnould 2002, David and Wickens
2003, Shaughnessy et al. 2003). Substantial economic losses have been reported from seals, dolphins,
seabirds and cetaceans foraging on various line fishing gear (Schlais 1984, Brothers 1991, Hickman
1999, David and Wickens 2003, Shaughnessy et al. 2003, QDPI&F 2004). Fishers can also suffer
losses when the marine wildlife scares away targeted catches, as reported for purse-seine, beach-seine,
lobster trapping and line fishing operations (Kasuya 1985, David and Wickens 2003, Shaughnessy et
al. 2003).

Mitigation measures trialed by fishers to reduce economic loss from this interaction, with varying
success, include deterring mammals through acoustical methods such as pingers, feeding wildlife by
hand to deter these animals from foraging on gear, and changes to gear design and fishing operations
(Shaughnessy et al. 1981, Kasuya 1985, Kirkwood et al. 1992, Anon. 1996, Temby 1998, Hickman
1999, Lekkeborg 2003, Lunneryd et al. 2003). When all measures to deter problematic wildlife, such
as rogue seals, fail, fishers sometimes return to port (Hickman 1999).

Fishers may also seek to reduce economic loss from this interaction by shooting at or near foraging
animals. While such deliberate killing is illegal and difficult to quantify, the shooting of seals and
dolphins around purse-seine and line fishing gear and birds around line fishing gear is known to occur
(Schlais 1984, Shaughnessy 1999, Environment Australia 2001a, David and Wickens 2003,
Shaughnessy et al. 2003, Votier et al. 2004). This illegal shooting activity can sometimes be
considerable, as reported for albatrosses and fur-seals shot by the Tasmanian dropline fishery (Schlais
1984, Shaughnessy et al. 2003).

Marine wildlife involved in this interaction increase their risk of being caught on or entangled in
fishing gear (section 2.1.3). Birds can be poisoned from ingesting lead sinkers when foraging on
hooked bait. This is widely documented amongst loons, pelicans and swans in the U.S. and there is a
single record of a little penguin in Australia being affected (Harrigan 1992, Franson et al. 2003). Apart
from these negative consequences, marine wildlife should experience increased survival and fitness
from feeding on fishing bait and catches (Tasker et al. 2000).
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2.1.2.2. Discards

The bycatch and offal discarded from fishing activities provide a food source for marine wildlife. Most
records of this interaction occur on trawl discards (Shoop and Ruckdeschel 1982, Ryan and Moloney
1988, Corkeron et al. 1990, Garthe and Hiippop 1994, Fertl and Leatherwood 1997, Martinez-Abrain
et al. 2002). However, there are some accounts of wildlife foraging on the discards from lobster traps
and various line and net fishing techniques (Wickens and Sims 1994, Brothers et al. 1999, Gray 2001,
Arcos and Oro 2002, Johnson 2002a,b, Commonwealth of Australia 2003, Shaughnessy et al. 2003).
In comparison to trawling discards, the discarding from other gear types can be quite irregular and
may attract lower numbers of wildlife, as observed in the Mediterranean Sea (Arcos and Oro 2002).

The composition of marine wildlife species that regularly follow trawlers for food differs between
locations and seasons (Oro and Ruiz 1997, Walter and Becker 1997, Valeiras 2003). The different
species attracted to trawlers have varying feeding strategies and some species are more effective
competitors for the discards (Hudson and Furness 1988, Garthe and Hiippop 1994, Garthe and Scherp
2003). Marine wildlife species that have been observed foraging on trawl discards include several
seabird and waterbird species, seals, dolphins, other cetaceans and loggerhead turtles (Shoop and
Ruckdeschel 1982, Furness et al. 1988, Jones and DeGange 1988, Ryan and Moloney 1988, Blaber
and Wassenberg 1989, Corkeron et al. 1990, Hill and Wassenberg 1990, Wassenberg and Hill 1990,
Thompson 1991, Garthe and Hiippop 1994, Blaber et al. 1995, Fertl and Leatherwood 1997, Oro and
Ruiz 1997, Walter and Becker 1997, Bunce et al. 2002, Martinez-Abrain et al. 2002, Garthe and
Scherp 2003, Votier et al. 2004). Other species, such as killer whales, are observed to be attracted to
the food source created by scavengers feeding on trawl discards (Fertl and Leatherwood 1997).

Marine wildlife can derive a significant portion of their energy requirements from fishing discards and
can become dependent on this regular food source (Thompson 1991, Oro and Ruiz 1997, Walter and
Becker 1997, Chilvers and Corkeron 2001, Martinez-Abrain et al. 2002). The regular food source can
benefit populations, especially scavenging seabirds, by increasing their numbers, expanding local
distributions, altering foraging ranges and strategies, improving breeding success, reducing juvenile
mortality and opening up new food niches, such as demersal prey species for wildlife that feed at the
surface (Jones and DeGange 1988, Ryan and Moloney 1988, Blaber and Milton 1994, Garthe and
Hiippop 1994, Blaber et al. 1995, Arcos and Oro 1996, Oro 1996, Oro et al. 1996, Chapdelaine and
Rail 1997, Chilvers and Corkeron 2001, Bunce et al. 2002). If this food source ceased or was reduced,
populations that depended upon it could experience negative consequences, such as a reduction in
breeding success and population size as has been observed for some seabird populations (Oro 1996,
Oro et al. 1996, Chapdelaine and Rail 1997). Predatory scavenging seabirds have been observed to
switch their preferred prey to other smaller birds when reduced discarding rates are coupled with a
reduced availability of small shoaling pelagic fish (Votier ef al. 2004). Feeding on fishing discards for
marine wildlife can also increase their likelihood of entanglement in fishing gear or collision with
fishing gear or the vessel (Chilvers and Corkeron 2001, Environment Australia 2001a, Baker et al.
2002) (sections 2.1.3 and 2.1.5). For birds that feed on discards from longline operations, death can
also result from ingesting hooks that may be embedded in discards (Environment Australia 2001a).

The perceived economic impact from wildlife consuming discarded undersized commercial species
can motivate fishers to develop ways to increase discarded fish survival. For example estuarine net
fishers in NSW, are seeking to increase bycatch survival by developing devices that release bycatch
underwater, below the reach of foraging birds (Johnson 2002a, b). The success of such measures could
also reduce the level of foraging activity around fishing operations.
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2.1.3. Incidental capture or entanglement in active fishing gear

Around the world, incidental captures or entanglements of marine wildlife have been reported from the
use of most fishing gear types (Table 3). The precise fishing method, effort and the local abundance
and behaviour of marine wildlife are the main influences on the rate of capture and entanglement of
these species.

For fishers, this interaction can directly result in economic losses from damaged or lost gear and lost
fishing time, when they release captured or entangled animals. Some fisheries, for example purse-seine
fisheries in Queensland and South Australia, have also been closed when fatal interactions with marine
wildlife, most of which are protected, are frequent.

Table 3: A summary of the reported incidental capture or entanglement of marine wildlife
groups on fishing gear around the world.

v indicates a wildlife group has been reported captured or entangled on a fishing gear type.

Fishing Marine wildlife grou Is this known to be a significant
method Mammals | Turtles Sea Avifauna problem?
snakes
Trawling 4 4 4 4 Yes — for all these wildlife groups,
but less so for avifauna.
Longlining v v - v Yes — for turtles and seabirds,
generally a rare event for mammals.
Handlining 4 4 - 4 No - for mammals, turtles and some

seabirds. Yes — for estuarine and
coastal avifauna.

Trolling v - - v No — for all these wildlife groups.
Jigging v - - v No — for all these wildlife groups.
Gill, drift 4 4 - 4 Yes — for all these wildlife groups.
and set

netting

Shark 4 4 - - Yes — for mammals. No — for turtles.
protection

netting

Purse- 4 4 - 4 Yes — for mammals. No — for turtles
seining and avifauna.

Trapping v v - - Yes — for mammals. No — for turtles.

2.1.3.1. Trawling

Mammals

Incidental captures of marine mammals in trawl nets have been recorded in most areas of the world,
including Australian waters (Northridge 1991, Fertl and Leatherwood 1997). Cetaceans and pinnipeds
make themselves vulnerable to such incidental capture when they feed from or around trawl nets (Fertl
and Leatherwood 1997, Morizur et al. 1999). These animals are trapped in the net once trawling stops
or when the net is put back in the water for the next trawl shot (Pemberton et al. 1994, Fertl and
Leatherwood 1997, Morizur ef al. 1999). Cetaceans and pinnipeds mostly die once captured in trawl
nets as they cannot surface to breathe, although a few individuals can be released alive (De Master et
al. 1985, Wickens and Sims 1994, Fertl and Leatherwood 1997, Baird 2004). In South Africa, live

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs



16 NSW Dept of Primary Industries

pinnipeds hauled onto trawlers were observed to leave the vessel of their own accord or were chased
off by the crew (Wickens and Sims 1994).

Fertl and Leatherwood (1997) report that 25 cetacean species, both large and small, and pinnipeds
have been killed in active or discarded trawl gear around the world. In Australia, there are only a few
records of dolphins occasionally captured in trawl nets (Harris and Ward 1999, Shaughnessy et al.
2003). The Tasmanian trawl fishery for blue grenadier is reported to catch a considerably high number
of seals when compared to those reported captured in other trawl fisheries (Shaughnessy and
Davenport 1996, Harris and Ward 1999, Knuckey et al. 2002, Shaughnessy et al. 2003).

Fishing-related factors influencing marine mammal bycatch rates in trawl nets are the targeted species
of fish, level of the tow in the water column, time of day and duration of the trawl shot, size of the net
opening, haul-back speed and gear design (Fertl and Leatherwood 1997, Morizur et al. 1999, Hall et
al. 2000). More mammals are incidentally caught in mid-water rather than demersal trawls as mid-
water trawls have a wider opening, lower buoyancy, are towed at higher speeds, retrieved at slower
speeds, tend to be trawled until the net reaches the vessel, and marine mammal prey species are more
common at mid-water than demersal depths (Wickens and Sims 1994, Fertl and Leatherwood 1997).
More cetaceans are also captured in trawls at night or close to dawn (Fertl and Leatherwood 1997,
Morizur et al. 1999). It has been hypothesised that an increased bycatch of seals may result when trawl
fishers continually catch smaller amounts of fish, as less fish are consequently spilled out of the net
and this may force seals to feed from within the net where incidental capture is more likely
(Pemberton et al. 1994).

Biological factors influencing a mammal species’ ability to be captured in trawl nets are its
distribution, size, social pattern, diet, foraging method and location within the water column, and
behavioural traits such as its curiosity, exploration, attention, perception, and sensory capacities (Fertl
and Leatherwood 1997, Morizur et al. 1999).

Seal Excluder Devices (SEDs) are one of the mitigation measures currently being trialed to reduce the
incidental capture of pinnipeds in trawl nets. The high survival rate of seals observed captured in the
Tasmanian trawl fishery (65%) (Tilzey 2001) may be a result of SEDs that were being trialed during
the observer study (Shaughnessy et al. 2003).

Turtles

The incidental capture of sea turtles in trawling gear, mostly in demersal nets, has been reported
around the world, including northern Australia (Henwood and Stuntz 1987, Chan et al. 1988, Poiner et
al. 1990, Robins 1995, Poiner and Harris 1990, 1996, Marcano and Alio 1998, Laurent et al. 2001,
Robins et al. 2002a). Captured sea turtles can die in the net, be comatose, injured or visibly unaffected.
Animals returned to the water in a comatose state have a high probability of dying (Robins et al.
2002a).

The catch rate of sea turtles by trawlers is depth dependent. In northern Australia, most sea turtles are
caught by trawlers operating in waters <30m deep and only a few are caught in waters >40m (Poiner et
al. 1990, Robins 1995, Poiner and Harris 1990, 1996). Other fishing-related factors that influence the
number of sea turtles captured in trawl nets include tow duration and the use of mitigation measures
such as effective Turtle Exclusion Devices (TEDs), which allow sea turtles to escape from the net
before entering the codend (Robins et al. 2002a). In Australia’s Northern Prawn Fishery, trawls of 90
minutes or more in inshore waters caught the highest number of sea turtles (Poiner ef al. 1990, Poiner
and Harris 1990).

Fishing-related factors that influence the survival of incidentally trawled sea turtles include tow
duration (Henwood and Stuntz 1987, Poiner et al. 1990, Poiner and Harris 1990, Robins 1995, Robins
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et al. 2002a), the size of the catch and whether mitigation measures such as effective TEDs and turtle
recovery procedures are used (Robins et al. 2002a). Sea turtles caught during tows of 60-90 minutes
have been reported to have very low mortality rates; higher mortality rates are experienced when the
trawling time is greater than this (Henwood and Stuntz 1987, Poiner et al. 1990). Sea turtles captured
in trawl nets despite the use of TEDs, have the greatest chance of survival as they would have been
caught just before the nets were hauled in (Robins er al. 2002a). Comatose sea turtles that are
recovered using procedures such as those recommended in Ocean Watch (2003) also have an
increased chance of survival (Robins ef al. 2002a).

Biological factors influencing the number of sea turtles captured in trawl nets include local turtle
distribution, density, seasonality, age structure and species (Robins 1995). The dominant species
reported in trawl bycatch varies between locations, reflecting local species abundances (Robins 1995,
Robins et al. 2002a). The catch rate of trawled sea turtles varies between species. The turtle species
regularly reported in trawl catches include flatback, loggerhead, green, olive ridley and Kemp’s ridley
turtles; while hawksbill and leatherback turtles are mostly only reported in trawl nets in low-rare
numbers (Henwood and Stuntz 1987, Poiner ef al. 1990, Robins 1995, Poiner and Harris 1990, 1996,
Robins et al. 2002a).

Biological factors influencing the survival of incidentally trawled sea turtles include the size of the
individual (Hillstead et al. 1981), and morphology of the species. Smaller turtles tend to drown more
quickly than larger turtles (Hillstead et al. 1981). Differences in mortality rates between species of
trawled turtles have been observed, with loggerhead and hawksbill turtles identified as being
particularly susceptible to mortality from trawling (Poiner and Harris 1990, 1996).

The threat from the incidental capture of sea turtles in trawl nets can be substantially alleviated
through the widespread use of TEDs. This technology, now mandatory in some of the world’s trawl
fisheries including Australia’s Northern Prawn and East Coast Otter Trawl fisheries, allows trawl
fishers to satisfy sustainability legal requirements in an economically viable way. The number of sea
turtles caught each year by Australia’s Northern Prawn Fishery fleet decreased from 5,000 to less than
200 with the introduction of TEDs in the fishery (Robins ef al. 2002a). The mortality rate of captured
sea turtles in this fishery was estimated to be between 25-39% before the introduction of TEDs and
other mitigation measures such as recovery procedures (Poiner and Harris 1996) and 22% afterwards
(Robins et al. 2002a).

Sea Snakes

The incidental capture of sea snakes in demersal trawl gear can be a regular occurrence in areas of
high sea snake abundance, as has been recorded in northern Australia (Wassenberg et al. 1994, Ward
1996a, b, 2000). Captured sea snakes can die from drowning in the net or from being killed once on
board (Milton 2001). Survival rates vary among species and depend on the stage of the tow at which
the sea snake entered the net, the duration of the tow, weight of the catch, how the animal is treated on
deck and its morphology (Wassenberg et al. 2001). In northern Australia, a little less than half of the
sea snakes incidentally caught in trawl nets die (Wassenberg et al. 2001). This activity could be
placing the long-term viability of one sea snake species (Hyrdophis pacificus) and three northern
Australian sea snake populations (Disteria kingii, Aipysurus laevis and Astrotia stokesii) at risk
(Milton 2001).

Avifauna

Trawling may result in significant seabird mortality (Bartle 1991, Ministry of Fisheries and
Department of Conservation 2000, Kock 2001). Seabirds often forage around trawl vessels in large
numbers (Garthe and Hiippop 1994, Gales and Brothers 1996, Sagar et al. 2000) and can be injured,
killed or directly unaffected when they come into contact with trawl gear either intentionally, by
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feeding from the nets as they are hauled in, or unintentionally, by colliding with the fishing gear,
mostly when they are feeding on discards (Bartle 1991, Ministry of Fisheries and Department of
Conservation 2000). Seabird kills are more frequent in mid-water trawl fisheries than in bottom trawl
fisheries (Commonwealth of Australia 2003). In New Zealand waters, high numbers of seabirds were
observed killed by mid-water trawling activities (Ministry of Fisheries and Department of
Conservation 2000). The few observations of Australian trawl fisheries show that albatross and petrel
mortality does occur from trawling activity, although it appears to be a rare event (Baker et al. 2002).
This rarity may represent reality, or be the result of insufficient data or the latent nature of interactions
(Baker et al. 2002).

2.1.3.2. Longlining

Mammals

Captures or entanglements of marine mammals on longlines can result when they collide with or feed
from the line. This interaction has been reported around the world, including Australian waters, with
whales, dolphins and seals (Northridge 1991, Slater 1991a, Nitta and Henderson 1993, Harris and
Ward 1999, Kock 2001, Baird et al. 2002, Lopez et al. 2003, Shaughnessy et al. 2003, Baird 2004).
While mammal mortality from this interaction has been reported (Baird ef al. 2002), entangled animals
can be released relatively unharmed (Harris and Ward 1999). Although this interaction is generally
rare in most areas, the Hawaiian-based longline fishing fleet is reported to be killing the local
population of false killer whales at nearly ten times the level the population can sustain (Earthjustice
2003).

Turtles

Sea turtles that are attracted to longline floats or the bait or light sticks used on this gear, can be
captured by becoming hooked or entangled while foraging from or around this gear type (Skillman
and Balazs 1992, Robins et al. 2002b). Incidental captures of sea turtles on longlines, mostly pelagic
gear, have been recorded around the world (Witzell 1999, Achaval et al. 2000, Ferreira et al. 2001,
Laurent et al. 2001, Oceans Fisheries Programme 2001, Stone and Dixon 2001). Australian pelagic
longline fishing operations (the Eastern Tuna and Billfish Fishery and the Southern and Western Tuna
and Billfish Fishery), are estimated to incidentally catch around 400 sea turtles a year, a figure
considerably less than other world longline fisheries (Robins et al. 2002b).

Loggerhead and leatherback turtles are the species of reptiles most regularly reported captured on
longline gear (Nitta and Henderson 1993, Witzell 1999, Achaval et al. 2000, Robins et al. 2002b).
Olive, green and hawksbill turtles appear to be less regularly incidentally captured on this gear (Nitta
and Henderson 1993, Robins et al. 2002b). Documented incidental turtle captures by the Australian
pelagic longline fisheries are mostly of leatherback turtles and some green, olive ridley, loggerhead
and hawksbill turtles (Robins ef al. 2002b).

The configuration of longline gear, the local distribution and abundance of sea turtles and their
foraging behaviour influences the number of sea turtles captured on this gear type (Robins et al.
2002b). Generally, more sea turtles are captured on this gear when it is set at shallow depths or a bait
type that resembles the prey of sea turtles or light sticks is used (Skillman and Balazs 1992, Robins et
al. 2002b, Polovina et al. 2003). The season can also influence the rate of sea turtle captures (Caminas
and De La Serna 1995, Ferreira et al. 2001).

The survival of an incidentally captured sea turtle is influenced by the location and nature of hook
penetration, the time spent on the line, whether the turtle could surface to breathe, the environmental
conditions at the time of capture, the turtle’s behaviour on capture, the size and species of the turtle
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and whether correct recovery and handling techniques to reduce post-hooking and entanglement injury
were used (National Marine Fisheries Service 2001). Sea turtles are considered to be hardy animals
and many longline fisheries, including the Australian pelagic longline fisheries, have reported that
almost all incidentally hooked or entangled turtles are released alive (Ferreira et al. 2001, Laurent et
al. 2001, Robins et al. 2002b).

Seabirds

The incidental capture of seabirds on both pelagic and demersal longline fishing gear has been widely
documented around the world (Brothers 1991, Cherel et al. 1996, Barnes et al. 1997, Belda and
Sanchez 2001, Jahncke et al. 2001, Baird and Griggs 2004; Baker and Wise 2005). As most seabirds
are surface foragers, it is during the setting of the gear when baited hooks are at the water’s surface,
that most foraging birds are hooked (Brothers 1991, Commonwealth of Australia 2003). Birds can also
hook up or entangle on longlines when they scavenge on unspent bait as the lines are hauled in
(Brothers et al. 1999, Commonwealth of Australia 2003). Most of the birds hooked during line setting
drown (Brothers 1991, Commonwealth of Australia 2003). However, some live releases of captured
seabirds have been observed with the use of light longline gear (Brothers et al. 1999). The birds
hooked during the hauling in of longlines either escape or are released alive, although it is not known
if they survive any resulting injuries (Brothers 1991).

The likelihood of hooking depends upon such factors as the buoyancy of the line and bait, weight on
the end of the line, speed and method of deployment, boat speed, the use of bird capture mitigation
techniques, time and location of fishing, nature and abundance of seabird prey, demography of seabird
population, weather and moon phase when night setting (Klaer and Polachek 1998, Brothers et al.
1999, Tasker et al. 2000, Commonwealth of Australia 2003). Birds most likely to swallow baited
hooks are the larger, more aggressive species that tend to follow ships for food (Baker et al. 2002).

Longline seabird bycatch is widely known to occur mostly on pelagic gear (Brothers 1991, Gales ef al.
1998, Commonwealth of Australia 2003, Baker and Wise 2005). However, significant seabird bycatch
has also been recorded on demersal longlines off South Africa and Antarctica (Cherel er al. 1996,
Barnes et al. 1997). The only significant observations of demersal longlining in Australian waters,
occurring as part of the Commonwealth South-East Non-trawl Fishery, suggest that seabird bycatch
may not be a significant problem for this gear type in Australian waters (Commonwealth of Australia
2003). Longlines that are set vertically, known as droplines, have a minimal likelihood of seabird
bycatch, as the lines drop vertically and fast and baited hooks occupy a small area of surface waters
and do not remain there for long. Observations of dropline fishing under the Commonwealth South-
east Non-trawl Fishery support this claim (Commonwealth of Australia 2003).

Population declines of some seabird species, especially albatrosses and shearwaters, have been linked
to this interaction (Weimerskirch and Jouventin 1987, Brothers 1991, Barnes ef al. 1997, Baker and
Wise 2005). Nearly all albatross and giant-petrel species and some petrel, shearwater, gannet and skua
species that forage within Australian waters have been observed captured on longline fishing gear in
Australian waters (Commonwealth of Australia 2003). The limited data on the mortality of seabirds in
the world’s longline fisheries show that catch rates of 0.4 birds per 1000 hooks, are typical (Barnes et
al. 1997, Brothers et al. 1999). In Australian waters, measures have been undertaken to reduce seabird
capture rates on longlines to 0.05 birds per 1000 hooks (Environment Australia 1998b). Various
mitigation techniques are used in combination to achieve this aim and they seem to work well, at least
for the larger species - albatrosses and giant-petrels (Priddel 2003). Some of the techniques used or
being developed are night setting, bait thawing, strategic offal discharge, weighted lines, bait-casting
machines, bird-scaring lines (tori poles), underwater setting chutes, spatial / temporal closures and
education (Brothers 1996, Brothers et al. 1999, Commonwealth of Australia 2003, Lekkeborg 2003,
Sanchez and Belda 2003).
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2.1.3.3. Handlining

Mammals

The incidental capture or entanglement and resulting death or injury of marine mammals on handline
gear is not widely documented. Deaths of a few bottlenose dolphins from ingested fishing line,
probably of a recreational nature, have been recorded in Florida. However it is not known whether the
lines were actively fishing or discarded when ingested (Gorzelany 1998, Wells et al. 1998).

Turtles

Although not a widely documented problem, some incidental captures of sea turtles on handlines have
been documented in Greece (White 2002) and Hawaii (Nitta and Henderson 1993). The captured
species were loggerhead and green turtles, but their survival was not documented (Nitta and
Henderson 1993, White 2002).

Avifauna

Handlining was identified as a method that would probably not result in many interactions with
albatross and petrel species by the Commonwealth of Australia (2003). However, this method,
especially when used by recreational fishers, has been reported to entangle and hook coastal, estuarine
and land-based birds (Ferris and Ferris 2002). Ferris and Ferris (2002) reported that active recreational
fishing, both from attended handlines and unattended set lines, was the primary cause of this
interaction. Within estuaries, they reported that jetties, wharfs, pontoons, boat ramps, fish cleaning
tables and narrow watercourses were the areas where this interaction was most likely to occur. They
found hooked or entangled birds can suffer life-threatening injuries, the rate of which could be
reduced by fishers gently reeling in the bird and removing the hook or line (Anon. 2004). Around
heavily populated towns in NSW, one-in-five Australian pelicans are found hooked or entangled in
handline gear (Ferris and Ferris 2002).

2.1.34. Trolling

Mammals

The incidental capture of mammals on trolling gear is possible, as reported with pinnipeds in the U.S.
(Baraff and Loughlin 2000). However, this interaction is seemingly rare when compared to the
frequency of marine mammal bycatch reports from other fishing methods.

Avifauna

There are very few records of seabird captures on trolling gear. In Western Australia, shearwaters,
albatrosses and pelicans were observed captured either on trolling lures or by colliding and then
entangling with the gear, mostly when offal and/or bait was discharged (Commonwealth of Australia
2003). Captures of these species were mostly infrequent, except for the flesh-footed shearwater
(Commonwealth of Australia 2003). Gannets have also been reported captured on troll lines, in
Victoria (Norman 2000). As trolling is an active fishing method, the birds observed captured on this
gear were quickly retrieved and released alive, the ultimate fate of these birds is unknown (Norman
2000, Commonwealth of Australia 2003).
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2.1.3.5. Jigging

Mammals

Marine mammals may be caught on jigs presumably when foraging around this gear, but this is not
widely reported. There are a few anecdotal reports of seals becoming hooked on jigs used in
Australia’s Southern Squid Fishery, but their ultimate survival was not reported (Harris and Ward
1999).

Avifauna

The capture of seabirds on squid jigs is possible. For example, four gentoo penguins were recorded
caught and released alive on squid jigs in the Southern Ocean (Kock 2001). Albatrosses and the
southern-giant petrel may also get caught on this gear type, as jigs were regularly found near the nests
of these species (Kock 2001). The extent of this problem in the Southern Ocean is not yet fully known,
but is a known problem in jig fisheries elsewhere (Kock 2001).

2.1.3.6. Gill, drift and set nets

Mammals

Marine mammals become accidentally entangled in gill, drift (a method banned worldwide in 1993)
and set nets when they fail to detect the net in time to avoid it or as they attempt to feed on the fish
captured in the net (Hofman 1990, Tregenza 2000). It is these passive fishing nets that most commonly
capture cetaceans (Perrin et al. 1994), and this global widespread interaction also occurs in Australian
waters (Northridge 1991, Larmour 1999, Powell and Rafic 2000, Powell 2001, 2002, Shaughnessy et
al. 2003). Captures of many dolphin and porpoise species in these nets are commonly reported and are
almost always fatal (Hall ez al. 2000). There is a lower level of mortality for entangled large cetaceans,
which can swim away with the gear and sometimes untangle themselves. Entanglement mortality is
influenced by the size and behaviour of the animal when trapped, duration of entrapment and whether
any assistance was given in releasing the animal (Lien 1994).

Large numbers of cetaceans are recorded captured in both offshore and coastal passive nets (including
those off northern Australia) (Harwood et al. 1984, Harwood and Hembree 1987, Barlow et al. 1994,
Lien 1994, Van Waerebeek et al. 1997, Julian and Beeson 1998, Lopez et al. 2003). Some species and
local populations are now threatened as a result of this interaction (Dawson 1991, Jefferson and Curry
1994, D'Agrosa et al. 2000, Kinas 2002). Dugongs, manatees and seals are other marine mammals that
have been recorded incidentally captured in these passive nets (Northridge 1991, Barlow et al. 1994,
Julian and Beeson 1998, Baraff and Loughlin 2000, Marsh et al. 2003, Shaughnessy et al. 2003).

Turtles

Entanglements of green, loggerhead, leatherback, hawksbill, flatback and olive ridely turtles have been
recorded in gill nets (Margaritoulis 1986, Chan et al. 1988, Feldkamp et al. 1988, Nitta and Henderson
1993, Eckert 1997, Environment Australia 2003); loggerhead, leatherback, green and hawksbill turtles
in drift nets (Wetherall et al. 1993, Eckert 1997, Silvani et al. 1999); and green, loggerhead, hawksbill
and leatherback turtles in set nets (Cheng and Chen 1997). Generally, with turtles that are entangled in
nets, if they are disentangled promptly after entanglement, impacts can be assumed to be minimal
(Margaritoulis 1986, Cheng and Chen 1997, Silvani et al. 1999), otherwise they normally die
(Margaritoulis 1986, Nitta and Henderson 1993, Wetherall et al. 1993, Eckert 1997). Gill nets have
been identified as one of the fishing-related sources of mortality of sea turtles in Australian waters
(Environment Australia 1998a).
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Avifauna

The passive gill and drift nets are known to entangle and drown large numbers of birds, especially as
birds and these passive net fishers can target the same schooling fish species (for examples, see Jones
and De Gange 1988 and Tasker ef al. 2000). This interaction can reduce local populations or species
of birds, and sometimes threaten their survival (Takekawa et al. 1990, Piatt and Gould 1994). Most
records of this interaction are from the northern hemisphere, from offshore drift and gill net fisheries,
and also from coastal gill net fisheries (for examples, see Jones and DeGange 1988, Tasker et al.
2000). The incidence of this interaction in Australian waters is unknown (Baker et al. 2002). In
Tasmania, several hundred shearwaters were observed killed in a single gillnet set (Hockin et al.
1992). Norman (2000), reported very small captures of cormorants and little penguins in inshore mesh
nets in Victoria. Anecdotal reports in New Zealand suggest that many bird species are captured in
amateur gillnets (including shearwaters, shags, penguins and grebes), occasionally in large numbers
(Darby and Dawson 2000).

The bird species captured in passive nets and the rate at which this occurs is a function of fishing
effort, weather conditions, local bird distribution and abundance, their foraging strategy (Carter and
Sealey 1984, Piatt and Nettleship 1987), and location of nets. More birds are caught near breeding
colonies and migratory concentrations (Piatt and Nettleship 1987). It is mostly the diving and pursuit
plunging birds and some surface feeding birds, especially those that form high-density feeding
aggregations, that have been reported captured (Piatt and Nettleship 1987, Jones and DeGange 1988,
Tasker et al. 2000, Montevecchi 2002). Mortality from this interaction can be reduced through the use
of effective mitigation measures, such as specific closures and gear modifications (Melvin et al. 1999),
or by releasing birds shortly after they are entangled.

2.1.3.7. Shark control nets

Mammals and turtles

Shark control nets (a type of gill net), used in South Africa and Australia (NSW and Queensland only),
have been reported to incidentally capture marine mammals and sea turtles (Cockcroft 1992, Krough
and Reid 1996, Gribble et al. 1998). In Australia, catches of whales, dolphins, dugongs and sea turtles
in these nets are generally reported to be low and should not significantly effect populations (Krough
and Reid 1996, Gribble et al. 1998). In South Africa, local oceanographic conditions, prey distribution
and bottlenose dolphin abundances result in concern for the large numbers of this species that are
captured in shark control nets (Cockcroft 1992). This has resulted in the development of mitigation
measures to reduce this capture rate, including seasonal net removal, reducing the numbers of nets,
increasing the sonar reflectivity of the nets, and using alternative shark control measures (Cockcroft
1992, Peddemores, V.G., pers. comm. 2004).

2.1.3.8. Purse-seine nets

Mammals

Purse-seine fishers can use aggregations of marine mammals to locate schooling fish. Marine mammal
bycatch can occur when these nets are set around aggregations of mammals and associated target
species, and dolphins, whales and seals have been reported captured in these nets (Shaughnessy 1985,
Hall et al. 2000, Norman 2000, Romanov 2001, Shaughnessy et al. 2003). Seals are quite adept at
moving in and out of pursed nets when feeding (Shaughnessy 1985, David and Wickens 2003) and can
therefore avoid capture. Whales too have been reported to escape from pursed nets (Romanov 2001).

In the eastern Pacific Ocean, the local dolphin populations that were depleted from this interaction in
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the early 1990s are now recovering with the use of effective mitigation measures (Allen 1985, Bache
2000, Hall et al. 2000). The high dolphin mortality rates reported in the eastern Pacific Ocean is a
function of the commonly occurring dolphin-tuna associations in the area (Hall e al. 2000). Purse-
seine fisheries operating in areas where these associations are rare, such as the western Indian Ocean,
do not have dolphin bycatch problems (Romanov 2001).

Turtles and seabirds

Other wildlife groups recorded as occasionally caught in purse-seine nets are sea turtles, little
penguins, and terns (Hall 1998, Norman 2000, Romanov 2001).

2.1.3.9. Traps

Mammals

Marine mammals reported entangled in the lines and floats attached to fishing traps, include whales,
dolphins, seals and manatees (Hofman 1990, Northridge 1991, Nitta and Henderson 1993, Barlow et
al. 1994, Anon. 2002, Noke and Odell 2002, Shaughnessy et al. 2003). This interaction occurs when
the gear is not detected in time to be avoided (Lien 1994) and has been recorded in estuaries, inshore
and offshore waters (Hofman 1990, Noke and Odell 2002, Lopez et al. 2003). When compared to the
capture of marine mammals in nets, this interaction generally occurs at a low rate (Hofman 1990).
Although most marine mammal entanglements in traps may never be observed (Darby 2002b), this
interaction is thought to be rare in Australia (Harris and Ward 1999, Leadbitter 1999).

Factors such as excessive rope lengths, especially in shallow water, and high pot densities can increase
the rate of this interaction (Noke and Odell 2002). Any resulting mortality is a function of the size and
behaviour of the captured animal, duration of entrapment, and whether any assistance was given in
releasing the animal (Lien 1994).

The only marine mammals reported captured in fishing traps themselves are juvenile seals that
occasionally become stuck when they feed on bait (Warneke 1975, Lien et al. 1989, Gales et al. 1994,
Norman 2000). For one Australian sea-lion colony, Gales et al. (1994) reported that a large number of
the pups had drowned in crayfish pots.

Turtles

Sea turtles are reported to entangle in the buoy-lines attached to traps (Nitta and Henderson 1993,
NSW DEC 2003, Environment Australia 1998a, 2003). Reports of this interaction in Australian
waters, which are few in number, suggest that it is occurring at a low rate (Environment Australia
1998a). The resulting mortality of sea turtles involved in this interaction is poorly documented. Live
releases of affected sea turtles are possible as demonstrated in Hawaii (Nitta and Henderson 1993).
There is no information on the factors influencing this interaction. Presumably sea turtles can entangle
in trap ropes when foraging on the animals attracted to the trap float or swimming through surface
waters.
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2.14. Interactions with fishing debris
2.14.1. The sources, types and distribution of fishing-related marine debris

Synthetic marine debris, including fishing-related items such as discarded or lost gear, gear fragments
and plastic bait packaging (Laist 1987, Jones 1995, Laist 1995), has been identified as a threat to
marine wildlife when they ingest or become entangled in it (Laist 1987, NSW Scientific Committee
2003, Threatened Species Scientific Committee 2003). Fishers can lose their gear as a result of
unfavourable weather conditions, bottom snags, ship collisions, mobile fishing methods that
inadvertently tow the gear or remove marker buoys, human error, vandalism and gear failure (Laist
1995, Editorial 2003). Other fishing-related debris items can also be either thoughtlessly or
deliberately disposed of' into the sea or waterways. Amongst the types of plastic debris most
dangerous to marine life, Laist (1987) has listed fishing nets and net fragments, strapping bands, bags,
rope, line and objects that degrade into small floating fragments.

Marine debris can now be found in all waters and shorelines of the world (Faris and Hart 1996). Most
studies of the debris found on Australian beaches have recorded fishing-related items (Slater 1991b,
Haynes 1997, Herfort 1997, Whiting 1998, Cunningham and Wilson 2003, Kiessling 2003), indicating
its presence in the surrounding ocean (Jones 1995). A study of selected ocean beaches in NSW
reported 13% of the debris to be fishing related, 60% of which was thought to be from commercial
origins and the remaining 40% recreational (Herfort 1997). The fishing-debris items recorded in NSW
included those that marine wildlife could ingest or become entangled in (Herfort 1997).

2.1.4.2. The entanglement of marine wildlife in and their ingestion of marine debris

The marine wildlife species most likely to entangle in or ingest marine debris are those that mistake
floating debris as prey, are attracted to the species that have aggregated around the debris, play with
the debris item or rest on it (Laist 1987). The likelihood of these interactions depend upon the type,
quantity and distribution of debris and the behaviour of the affected species (Laist 1987).

Entanglement

Marine wildlife that entangles in debris can drown, become strangled, incur injuries or wounds, or
suffer from a reduced ability to travel, catch food or avoid predators (Laist 1987, Jones 1995). Marine
wildlife mostly entangles in small pieces of fishing gear, although there are also some records of these
species being caught in relatively intact derelict gear (Laist 1987, 1995).

Cetaceans have been reported entangled in fishing gear such as trap lines and nets (Wells et al. 1998),
and it is usually difficult to determine whether such animals entangled in debris or active gear (Laist
1987, Jones 1995). In northern Australia, where derelict gear is common and debris issues are under
investigation, anecdotal reports suggest that dolphins and other mammals like dugongs are becoming
entangled in derelict fishing nets (Kiessling 2003).

Pinnipeds are especially prone to entanglement in debris when they investigate it. Mostly juvenile and
sub-adult pinnipeds are reported to entangle in fishing gear such as bait box packing straps, trawl and
monofilament net fragments, bags, rope and fishing line (Shaughnessy 1980, Fowler 1987, Stewart
and Yochem 1987, Pemberton ef al. 1992, Arnould and Croxall 1995, Hanni and Pyle 2000, Page et
al. 2004). This interaction has contributed to a decline in some seal populations (Fowler 1987,

" The deliberate disposal of plastic and synthetic material into the sea is illegal under Annex V of the
International Convention for the Prevention of Pollution from Ships (MARPOL).
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Henderson 2001, Page et al. 2004). Although most reports of this interaction are of pinnipeds that
have entangled in debris, Arnould and Croxall (1995) and Stewart and Yochem (1987) state that some
of the entanglements may have resulted from interactions with active trawl or line fishing gear rather
than debris.

Sea turtles occur in areas where marine debris accumulates and they tend to mistake it for prey or feed
on organisms growing on the debris (Carr 1987, Bjorndal et al. 1994, Kiessling 2003). Nearly all sea
turtle species have been recorded entangled in fishing debris items including monofilament line,
netting (trawl, drift and gill), rope and cloth (Balazs 1985, Environment Australia 2003, Kiessling
2003). This interaction is a particular threat to sea turtles in northern Australia (Kiessling 2003).

Entanglement in debris would pose less of a threat to seabirds than their incidental capture in active
gear or ingestion of debris (Laist 1987). Dead seabirds have been recorded in derelict gillnets (De
Gange and Newby 1980, Kiessling 2003) and driftnets (Jones and Ferrero 1985). There are also
records of birds entangled in net fragments, line and rope from fishing gear (Schrey and Vauk 1987,
Ferris and Ferris 2002). However, it is uncertain whether these fragments originated from active
fishing gear or debris.

Ingestion

Marine wildlife that ingest debris can starve or have lessened feeding drives (Azzarello and Van Vleet
1987, Laist 1987, Jones 1995). Ingested plastics can also make an animal more buoyant and inhibit its
diving ability (Kiessling 2003). The intake of polychlorinated biphenyls (PCBs) from ingested plastics
can suppress an individual’s reproductive ability and immunity and alter hormone levels (Ryan et al.
1988).

Ingestion of debris appears to be less of a problem for marine mammals than entanglement (Laist
1987). Ingested debris, mostly plastic material (Laist 1987, Eriksson and Burton 2003), has been
documented in pinnipeds (Eriksson and Burton 2003), sirenians (Beck and Barros 1991) and cetaceans
(Baird and Hooker 2000).

Sea turtles are threatened from actively ingesting plastic material they mistake for their preferred prey
(Balazs 1985, Bourne 1985, Carr 1987). Plastic bags and rope are the debris items most frequently
ingested, and other ingested items include monofilament line, net fragments, hooks, rubber, cloth, oil,
tar and small pieces of hard plastic (Balazs 1985, Bjorndal et al. 1994, Bugoni et al. 2001, Tomas et
al. 2002). All sea turtle species, particularly pelagic juveniles, have been found with ingested debris
(Balazs 1985, Carr 1987).

The ingestion of floating plastic mistaken for food is a particular threat to seabirds (Azzarello and Van
Vleet 1987, Laist 1987, Michael Fry et al. 1987, Derraik 2002). Birds that feed on plankton, squid and
crustaceans are more likely to do this than birds that feed on fish (Azzarello and Van Vleet 1987).
Also, surface feeding birds are likely to ingest more plastic than those that feed by diving below the
surface (Day et al. 1985). Once ingested, plastics can only be expelled from birds by regurgitation
(Laist 1987). Procellariiformes are particularly affected by plastic ingestion as anatomical differences
make it more difficult for these species to regurgitate gizzard contents (Furness 1985, Azzarello and
Van Vleet 1987). Chicks too accumulate plastics they have been fed, as they are unable to regurgitate
for several weeks or months after hatching (Laist 1987, Michael Fry et al. 1987). The extent to which
plastic ingested by seabirds consists of fishing-related material is not known but any plastic that looks
like or floats alongside seabird prey could be ingested (Azzarello and Van Vleet 1987).
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2.1.5. Collision

Marine wildlife, when near the water’s surface, can collide with vessels like ships, fishing boats and
recreational craft. Vessels and their propellers can be damaged by such a collision (Wickens et al.
1992), and marine wildlife can be killed, injured or remain seemingly unaffected (Ryan 1991, Wells
and Scott 1997, Marsh et al. 2002, Anon. 2003). Death from boat-strike collision has sometimes been
reported to be a significant threat to the survival of some marine wildlife populations. For example,
boat-strike collision in Queensland, which mostly occurs next to heavily populated areas, is now the
greatest cause of human-induced sea turtle mortality in the state (McPhee et al. 2002, Environment
Australia 2003).

Marine wildlife species most likely to collide with vessels include those that are slow, spend much
time at the water’s surface, use habitats in the vicinity of major shipping lanes and boating areas, and
are attracted to vessels for food (Ryan 1991, Environment Australia 1998a, Clapham et al. 1999).
Diseased animals are also particularly vulnerable to vessel collision (Wells and Scott 1997,
Environment Australia 1998a). The frequency of collisions between marine wildlife and vessels in a
given area is influenced by the local abundance of vulnerable animals, the level and speed of boat
traffic and whether the traffic occurs in important wildlife habitats such as calving and nursery sites
and migration routes (Limpus and Reimer 1990, Bannister et al. 1996, Queensland Department of
Environment 1997, Wells and Scott 1997, Marsh et al. 2003). How an animal is affected from
colliding with a vessel depends upon the size of the animal, the size and speed of the vessel, what part
of the vessel touches the animal and what part of the animal hits the vessel.

Marine wildlife groups reported to be killed and injured from vessel collisions include sea turtles
(Limpus and Reimer 1990, Environment Australia 1998a), manatees (Beck and Reid 1995, Wright et
al. 1995), dugongs (Marsh et al. 2002), seals (Wickens et al. 1992), baleen whales (Queensland
Department of Environment 1997, Clapham et al. 1999, Rafic 1999, Knowlton and Kraus 2001, Laist
et al. 2001), dolphins (Wells and Scott 1997, Anon. 2003), other cetaceans (Queensland Department
of Environment 1997, Laist ef al. 2001), and birds (Ryan 1991, Cunningham et al. 1993, Kock 2001).
Marine mammals, sea turtles and penguins can collide with vessels when they fail to detect the
approaching vessel in time to move away from it (Bannister et al. 1996) and when feeding around
fishing vessels (Wickens et al. 1992). Aerial birds are reported to collide with fishing vessels at night
when they are dazzled by the bright lights to which they are attracted (Ryan 1991, Kock 2001).

Apart from colliding with fishing vessels, marine wildlife can also collide with fishing gear when
swimming or foraging on fishing bait, catch or discards (see section 2.1.2). Upon such collision,
marine wildlife can entangle in or be hooked up on fishing gear (see section 2.1.3) or be relatively
unaffected (Wienecke and Robertson 2002).

2.1.6. Noise, site access and physical presence of fishers

Other operational interactions that occur between fishing activities and marine wildlife include the
effects of the noise from fishing vessels and gear operation, access to fishing sites and physical
presence of fishers. The effects of these disturbance sources are often considered cumulatively with
other similar sources of disturbance that occur in coastal and oceanic areas (Paton et a/. 2000, Leung
Ng and Leung 2003, Thomas et al. 2003, Simmonds et al. 2004).
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2.1.6.1. Mammals

Cetaceans can sometimes tolerate vessel or boat noise, for example baleen whales have been observed
feeding in arecas where large numbers of trawlers operate (Richardson et al. 1995) and dolphins
actively approach boats to ride on bow waves and feed (Williams et al. 1992, Broadhurst 1998).
However, they can also avoid this disturbance, especially if it is too lengthy, intrusive or unpredictable
(Au and Perryman 1996, Nowacek ef al. 2001, Leung Ng and Leung 2003, Lusseau 2003a).

Short-term responses of cetaceans to disturbance from vessel / boat activity or noise include spatial
avoidance, increased dive time and swimming speed, and changes in breathing patterns, group size and
cohesion, and acoustic, foraging, socializing and resting behaviour (Richardson et al. 1995, Au and
Perryman 1996, Nowacek et al. 2001, Leung Ng and Leung 2003, Lusseau 2003b). Cetaceans have
lower tolerance to approaching, increasing or variable sounds than stationary, departing or steady
sounds (Richardson and Wiirsig 1997, McCauley and Cato 2003). For example, dolphins in Scotland
frequently exposed to boating traffic showed no significant response to most of the traffic, which was
either fishing or yachting related and usually occurred in a predictable straight line. However, these
dolphins did show significant avoidance reactions to the unpredictable and approaching movement of
dolphin-watching vessels (Au and Perryman 1996). In the longer term, repeated exposure to human-
induced noise including that from boats / vessels, can result in cetaceans avoiding areas where levels
of this disturbance are high (Richardson et al. 1995). For example, in Hawaii, humpback whales have
moved away from nearshore areas, a favoured resting site, apparently in response to disturbance from
human activities (Salden 1988, Glockner-Ferrari and Ferrari 1990).

When at their breeding colonies, or hauling out on land, pinnipeds either tolerate or avoid disturbances
from humans walking or driving vehicles or boats close to them (see references in Richardson et al.
1995). Tolerating behaviour results in pinnipeds becoming more alert, and exhibiting aggressive
protective behaviour if breeding (Richardson et al. 1995). Pinnipeds avoid disturbance from humans
by leaving the haul-out site, temporarily (Richardson ef al. 1995, Shaughnessy 1999). This avoidance
can reduce breeding success as feeding activity may be disrupted or mothers may be unable to relocate
their pups, increase juvenile mortality as pups may get squashed from larger fleeing animals or may
not be strong enough to swim back to the colony, and interfere with the energy balance of seals
(Richardson et al. 1995, Shaughnessy 1999). While pinnipeds may habituate to regular human
activities in their vicinity, especially when not breeding or if they are not directly threatened by the
disturbance, they may also abandon a haul-out site at least partly in response to human disturbance
(Richardson et al. 1995).

2.1.6.2. Reptiles

Activities that occur on or adjacent to shorelines, such as beach fishing, all-wheel driving and boating,
affect the successful nesting of sea turtles (Environment Australia 2003). Sea turtles reaction to
disturbance from human-induced noise varies with different frequencies and intensities of sound
(Environment Australia 1998a). In response to low frequency sounds under experimental conditions
sea turtles have at least startled (Lenhardt et al. 1983). The available information on the potential
effects of persistent noise, such as that from boating and shipping, on sea turtles is inconclusive
(Environment Australia 1998a).
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2.1.6.3. Avifauna

It is mostly the colonial seabirds, shorebirds, waders and sea ducks that are affected by disturbance
from fishing and boating activity and shore and land based activities such as walking, all-wheel
driving, fishing and bait digging. The degree to which these animals are affected by these disturbances
is influenced by the number of people in the vicinity, the proximity of people to the birds and the type
of activity they are undertaking (Thomas et al. 2003). Excessive disturbance at beach-nesting sites,
intertidal feeding grounds and high tide roosts is one of the five major threatening issues identified in
relation to the conservation of waders at NSW wetlands (Smith 1991).

Avifauna moves away from the disturbances considered under this section (Kingsford 1990, Burger
1998, Skilleter 2004). This avoidance can reduce their foraging time, increase their energy expenditure
and disrupt incubation, leaving eggs exposed (Burger 1991, Roberts and Evans 1993, Weston 2000).
Human activities can also directly crush the eggs and chicks of avifauna. When human presence is
frequent or it occurs for long periods of time around nesting avifauna, reduced breeding success and
growth of avifauna and sometimes abandonment of breeding colonies can result (see references in
Burger 1998, Weston 2000). If energetic requirements cannot be met because of sustained disturbance
from human presence in an area, avifauna can shift to alternative, perhaps less favourable, feeding
grounds (Vines 1992, Cayford 1993, Goss-Custard and Verboven 1993). Migratory shorebirds are
particularly susceptible to disturbance from human presence in the few months before their migration.
They require undisturbed feeding areas at this time so as to accumulate sufficient energy reserves for
the journey (Smith 1991, Paton et al. 2000). Avifauna can habituate to levels of disturbance from
human presence in an area (Parsons and Burger 1982, Weston 2000, Frederick 2000).

2.2 Ecological interactions

2.2.1. Competitive and trophic interactions

Most marine wildlife groups are higher order predators that occupy top trophic levels in the marine
ecosystem. Competition between wildlife and fishers can occur when they take the same species
(consumptive competition) or when wildlife feeds on lower trophic levels that harvested species use
for prey (food-web competition). The degree of such competition in an area is influenced by the:
overlap between wildlife prey species and the species fished; level and distribution of fishing effort;
size of the wildlife population and its foraging range and behaviour, dietary requirements and diversity
of prey species; and availability of prey items (Harwood 1983, Harwood and Croxall 1988, Baraff and
Loughlin 2000, Environment Australia 2001a). This competition can result in increased foraging time,
changes in dietary preferences, reduced breeding success and population declines for marine wildlife
(Anderson et al. 1982, Shaughnessy 1985, Monagahan et al. 1989, Camphuysen and Garthe 2000).
Fishers, especially those operating in enclosed waters, can suffer economic losses when foraging
wildlife decrease stock levels (Montevecchi 2002). It is the wildlife species that feed upon fish, which
are most likely to compete for harvested stocks.

There is a general belief amongst fishers that marine wildlife are their main competitors for fisheries
resources (Kirkwood et al. 1992, Tasker et al. 2000, Goldsworthy et al. 2003). This results in calls to
cull marine wildlife numbers, particularly when local populations are large or increasing (Kirkwood et
al. 1992, Tasker et al. 2000, Goldsworthy et al. 2003, Lavinge 2003). While marine wildlife
populations are sometimes reported to consume more fish resources than total fishing harvests in some
areas (Kenney et al. 1997, Goldsworthy et al. 2003), carnivorous fish are also reported to be the main
consumers of fish resources in the marine ecosystem (Bax 1991) and marine wildlife also feed upon
non-commercial species (Trites et al. 1997). Despite the fact that marine wildlife are probably not
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fishers’ main competitors for fisheries resources, the culling debate is popular and will increase in the
future as previously hunted wildlife populations recover (Kirkwood et al. 1992, De Master ef al. 2001,
Lavinge 2003).

Fishing can disrupt the trophic balance of an ecosystem through a process known as fishing down the
food chain or by changing predator-prey relationships through the removal or depletion of key species
within food webs (Christensen 1996, Pauly et al. 1998, Pitcher and Pauly 1998, Pitcher 2001,
Reynolds et al. 2002). The changes in prey abundance and availability resulting from such trophic
interactions can have both positive and negative consequences on marine wildlife populations (Furness
1982, 1984, Au and Pitman 1988, Alverson 1992, Goldsworthy et al. 2003). Such effects are often
discussed alongside the closely linked effects resulting from competitive interactions (Furness 1982,
Dans et al. 2003, Goldsworthy et al. 2003).

2.2.1.1. Mammals

The main concerns about competitive / trophic interactions between marine mammals and fisheries is
that predation by marine mammals can significantly impact upon harvested stocks and that over-
fishing may be limiting the size and/or recovery of marine mammal populations (Goldsworthy et al.
2003). The ecological role of marine mammals in marine ecosystems and their trophic interactions
with fisheries has not been widely studied (Goldsworthy et al. 2003). Trites et al. (1997) found that as
a group, the marine mammals in the Pacific Ocean mostly preyed upon species that cannot be
harvested or consumed by humans, thus limiting the extent of consumptive competition between
fisheries and marine mammals. They also reported that the mammal groups for which a high
proportion of their prey species were also harvested by fishers were pinnipeds (60%) and small
cetaceans (dolphins and porpoises) (50%) (Trites et al. 1997).

Many studies on this interaction with marine mammals have focussed on pinnipeds (David 1987,
Alverson 1992, Butterworth et al. 1995, Punt et al. 1995, Goldsworthy et al. 2003). Pinnipeds are
generally not significantly directly affected by consumptive competition with fishers as they can
switch to alternative sources of prey (Shaughnessy 1985) and consume considerably different size-
classes of fish to those harvested (Dans et al. 2003). The harvesting of the main competitor of seal
prey resources (i.e. large fish) may benefit seal populations. For example, the recent recovery of fur-
seal stocks in southern Australia may be partly due to the increased harvesting of demersal fish, many
of which are competitors of seals (Goldsworthy ef al. 2003). Goldsworthy et al. (2003) anticipate that
fur-seal populations in Australia will recover to and perhaps even exceed pre-exploitation levels. It is
predicted, with caution, that this increase in seal biomass will not impact the total fish biomass
available to fisheries production overall, largely as the fish biomass available to some fisheries will
decrease, while that available to other fisheries will increase (Goldsworthy et al. 2003).

Fishing activities are most likely to compete with whales, especially baleen and beaked whales, at the
primary production levels of the food web (Trites et al. 1997). However, some consumptive
competition for fish prey may occur with toothed whales when they feed on harvested fish species
(Katona and Whitehead 1988).

2.2.1.2. Avifauna

In the open ocean, competitive / trophic interactions are more likely to affect seabirds than fishers. By
removing large fish predators that compete with birds for common food resources an increase in small
fish prey can result, leading to increases in seabird populations (Sherman et al. 1981, Furness 1982,
1984, Daan et al. 1990) and increased growth of chicks (Springer ef al. 1986). If the large predatory
fish removed by fishers are those that drive small fish to the water’s surface (e.g. tuna), the availability
of seabird prey can be reduced (Au and Pitman 1988). This may have a negative effect on seabird
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populations, especially those that feed at the surface (Au and Pitman 1988).

Fishing harvests of the same size-classes of seabird prey can cause stocks of their prey to reduce or
collapse, resulting in seabirds switching their prey preferences, spending more time foraging,
abandoning nesting attempts, starving and eventually experiencing a population decline through
reduced breeding success (Anderson ef al. 1982, Montevecchi et al. 1988, Monagahan et al. 1989,
Vader et al. 1990, Hamer et al. 1991, Montevecchi and Myres 1995, 1996, Camphuysen and Garthe
2000). The species most vulnerable to fishery-induced food shortages are those with energetically
expensive foraging methods, those restricted to foraging close to breeding colonies, those limited to
using a specialised and inflexible foraging method, those unable to dive below the surface, and those
that are unable to allocate extra time to foraging if food were scarce (Furness and Tasker 2000).

In nearshore, semi-enclosed and enclosed bodies of water, the competitive predation of fish stocks by
fish eating birds (e.g. cormorants) is thought to reduce potential fishing catches or damage fish
(Britton et al. 2003, Wolter and Pawlizki 2003), potentially having economic implications for fishers
(Cowx 2003). Cormorants can consume a considerable amount of commercial fish resources in these
habitats (Coutin and Reside 2003, Eschbaum et al. 2003). While predation by piscivorous birds on fish
in freshwater systems has been shown to result in substantial reductions of fish available to fishers,
long-term reductions in the stocks of harvested fish in these habitats has not been proven (Wolter and
Pawlizki 2003). Results from the numerous studies on the consequence of cormorant predation are
ambiguous (Davies et al. 2003, Stempniewicz et al. 2003). However, Britton et al. (2003) found that
cormorant predation in an English freshwater lake reduced the availability of fish for angler
exploitation in subsequent years.

The harvesting of shellfish and other invertebrates from shorelines, for commercial and recreational
purposes, can deplete the prey stocks of shorebirds, the extent of which is depends upon the resilience
of the prey stock (Beukema and Cadée 1996, Shepherd and Sherman Boates 1999, Skilleter 2004).
This can contract the foraging area of shorebirds, causing them to move to alternative foraging sites,
switch to alternative sources of prey, suffer from a reduced foraging efficiency, starve or if such prey
reduction occurs over a large area, increase the mortality of these species (Norris et al. 1998, Tasker et
al. 2000, Camphuysen et al. 2002, Skilleter 2004). For migrating shorebirds, this interaction can delay
their arrival on wintering grounds or force the birds to depart without sufficient fat loads (Shepherd
and Sherman Boates 1999).

2.2.2. Habitat interactions

The loss of, or reduction in quality of, the breeding and feeding habitats of marine wildlife, especially
that in well developed coastal and shoreline areas, is a major threat to the survival of many marine
wildlife species (e.g. dugongs, shorebirds, waders and sea turtles). Activities or events, including
fishing-related activities, which contribute to this threat include those that physically disturb the
seabed or shoreline habitats, and spills of oil or fuel from vessels.

Fishing-related all-wheel driving, walking, bait digging, trawling and the construction of fishing-
related coastal developments, such as boat ramps, moorings, jetties and pontoons, can physically
modify, damage or destroy the sandy beach and shoreline habitats of shorebirds, waders and sea turtles
and the seagrass habitats of sea turtles and sirenians (Kingsford 1990, Marsh et al. 2002, McPhee et al.
2002, Environment Australia 2003, Skilleter 2004). Of these activities, those occurring on shorelines
can reduce the availability of invertebrates to foraging birds by compacting sand and destroying
habitat (Kingsford 1990, Environment Australia 2003), damage or destroy suitable sea turtle and bird
nesting habitats and the nests of these animals (Environment Australia 2003), and create barriers, for
example wheel ruts, that may impede or stop the movement of turtle hatchlings towards the water
(Environment Australia 2003). Bait digging, trawling and the construction of boating facilities can
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damage or destroy seagrass habitat (Marsh e al. 2002, Skilleter 2004). The loss of seagrass habitat, is
a major threat to dugong survival (Marsh et al. 2002).

Spilt oil and fuel can be a dramatic source of marine habitat degradation, especially if the spill is
excessively large. While fishing vessels are not listed as a major source of oil pollution in the sea
(World Resources Institute 1990), small spills do originate from these vessels. Avifauna, pinnipeds,
sea turtles and cetaceans have varying responses to contact with oil spills, which are influenced by the
type of oil spilt and the length of time the animals are in contact with the spill. The smothering of a
bird’s plumage with oil can reduce its insulation, waterproofing, buoyancy and mobility, and often
results in mortality from increased heat loss, metabolism, starvation and drowning (Environment
Australia 2001a). Pinnipeds too are vulnerable to negative effects from oil spills, especially fur-seals
as they rely on clean fur for insulation (Shaughnessy 1999). Baleen whales do not appear to be directly
affected by oil spills (Clapham et al. 1999). However, general concerns about oil pollution, such as
prey contamination, irritation of skin and eyes and destruction or pollution of feeding habitats, could
affect this and the other marine wildlife groups (Geraci and St. Aubin 1980, Geraci 1990, Environment
Australia 2001a).

2.3. Chapter summary

The response of marine wildlife to interactions with fishing activities varies between and among
species. Effects from these responses can range from being positive, through inconsequential to
severe. The response of some animals may change over time as they adapt, familiarise or habituate to
any resulting disturbances that are generally non-threatening. The effects experienced by fishers from
interactions with marine wildlife, which can have inconsequential, positive or negative consequences
for fishers, vary between areas, gear types and fisheries. For interactions that have negative
consequences for fishers or directly threaten the survival of marine wildlife species, fishers have
generally tried some form of mitigation or management measure to ameliorate the problem, some of
which have been successful.

The fishing-related interactions discussed in this chapter that have been documented to threaten the
survival of marine wildlife populations and/or result in significant impacts for fishers around the world
are the foraging of marine wildlife from fishing activities, their incidental capture on fishing gear,
competition and trophic interactions, disturbance from noise and the physical presence of fishers, and
sometimes the collision of marine wildlife with fishing vessels (Table 4). In terms of incidental
capture of marine wildlife in fishing gear, only some fishing methods have been reported to threaten
the survival of marine wildlife populations, most notably trawling activities with mammals, reptiles
and avifauna; longlining with sea turtles and seabirds; handlining with estuarine and coastal birds;
passive net techniques with mammals and avifauna; purse-seine netting with mammals; and trapping
with seals.
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3. FISHING ACTIVITIES MANAGED BY THE NSW
GOVERNMENT IN MARINE AND ESTUARINE WATERS

Aspects of the fisheries managed by NSW Department of Primary Industries (DPI) that influence their
interaction with marine wildlife are summarised. Information on the existing reports of interactions
between these fisheries and marine wildlife is also provided.

NSW DPI fishing activities that occur in marine and estuarine waters, where they could potentially
interact with marine wildlife, comprise of eight commercial fisheries, a recreational fishery and beach
protection netting (Table 5). Excluding closures in protected areas, the total area of operation of these
fisheries is from the shores to 80 nm offshore, although the recreational fishery can operate beyond
these limits (Table 5). Commonwealth managed fisheries also operate in the offshore waters off NSW
from 3 — 200 nm. Under the Offshore Constitutional Settlement (OCS) of 1991, NSW manages all
fishing activities within 3 nm, and the fishing for all species except tuna, billfish and some pelagic
species from 3 to about 80 nm. Under the OCS, NSW DPI is also not responsible for the management
of otter trawling activities outside of 3 nm south of Barrenjoey Point. Commonwealth fisheries are not
assessed in this study, as NSW DPI has no statutory control over these fisheries.

Table 5: The area of operation of the fishing activities managed by NSW DPI that are assessed
in this report.

Estuaries Coastal shores Inshore waters Offshore waters

(to 3 nm) (from 3 — 80 nm)
Estuary General Estuary General | Ocean Hauling Ocean Trawl
Estuary Prawn Ocean Hauling Ocean Trawl Ocean Trap and Line
Trawl Recreational Ocean Trap and Line Lobster
Recreational Lobster Recreational

Abalone

Sea Urchin and Turban Shell

Recreational

Beach Protection Netting

3.1. Description of fishing activities

3.1.1. The Estuary General Fishery

This is a summary of a more detailed fishery description located within the ‘Estuary General Fishery -
Environmental Impact Statement’ (NSW Fisheries 2001).

Brief description: The Estuary General Fishery harvests approximately 90 species of finfish and
shellfish from estuarine waters using 17 major gear types and takes beachworms and pipis by hand
from ocean beaches.

Area of operation: This fishery occurs in 102 estuaries along the NSW coast between a line drawn
across the entrance of the estuary to a line, upstream, identified as the tidal limit. In some estuaries,
parts of this area are permanently closed to this fishery. The fishery can hand gather on all NSW ocean
beaches, except where closures apply.

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs



NSW Dept of Primary Industries 37

Season of operation: Nearly all gear types can be used throughout the year. However, weekend
fishing closures are in force in many estuaries.

Gear used: Small ‘run-about’ or ‘punt’ style vessels (3 - 6 m in length) with outboard motors are
used. A range of hauling and meshing nets to target finfish, nets to target prawns, traps to target
finfish, crabs and eels (in all 14 types of nets and three types of traps), handlines and handgathering
can be used in this fishery. The use of each gear type is restricted to specified estuaries and within
some of these estuaries restricted to specific areas. Details about the permitted dimensions of each gear
type, and its location and method of use are provided in Appendix 1.

Effort: There are approximately 723 fishing businesses, with large variations in activity levels, in this
fishery. Fishers can only operate within specified regions the number endorsed to use each gear type in
each region is illustrated in Table 6. The effort exerted on the gear in this fishery varies between
fishing regions, estuaries and seasons. This fishery most frequently uses mesh nets, traps, hand
gathering, general purpose hauling nets and the various prawn nets (NSW DPI fisheries catch statistics
database 2003).

Table 6: The number of endorsements per gear type by region in the Estuary General Fishery
(at August 2002).
Class of endorsement Estuary general region NSW
o total
b NP 0P O WD NP 0
fo| 32 23 38| BR| 8| B
87| aR| &S| 58| 33| 33| 53
~Q| N8| me <+ w2 0 ~8
Crab trap (authorises use of crab trap) 19 59 46 | 100 | 15 4 4 247
Eel trap (authorises use of eel trap) 6 46 29 60 14 18 19 192
Fish trap (authorlses the use of fish trap 4 24 2 103 ] 33 5 10 211
and hoop or lift net)
Hand gathering 21 3 29 40 2 15 4 114

Handlining & hauling crew (authorises
the commercial fisher to take fish for
sale from estuaries using a handline or
by assisting another commercial fisher
with a category one or category two
hauling endorsement)

Hauling Category 1 (authorises the use
of general purpose hauling net, trumpeter
whiting net, pilchard, anchovy and bait 10 | 27 9 66 23 17 15 167
net, garfish hauling net, garfish
bullringing net, bait net)

Hauling Category 2 (authorises the use
of garfish hauling net, garfish bullringing | 9 31 19 56 14 18 13 160
net, bait net)

Meshing (authorises use of meshing and
flathead net)

Prawning (authorises use of prawn
hauling net, prawn seine net, prawn set
pocket net, prawn running net, hand- 26 | 109 | 34 | 190 | 13 45 46 463
hauled prawn net, push or scissor net and
a dip or scoop net)

46 | 149 | 69 | 239 | 85 59 56 703

43 | 119 | 55 | 204 | 67 56 47 591

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs
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Targeted catch: The fishery harvests approximately 90 species, although 99% of the catch by total
landed weight is comprised of 44 species or species groups (NSW DPI fisheries catch statistics
database 2002/03). The top ten species targeted are sea mullet, luderick, yellowfin bream, school
prawns, dusky flathead, blue swimmer crab, sand whiting, silver biddy, longfinned eels and pipis.

Discarding of biological material: Discards mostly consist of juveniles of commercial species and
non-commercial species (Gray 2001, Gray et al. 2001, Gray 2002). Most bycatch is discarded when
the catch is initially sorted and prawn fishers may also discard small prawns on another separate
occasion, after riddling. The amount and composition of bycatch captured by the various estuary
methods varies between years and estuaries (Gray 2001, 2002). The different gear types used in the
fishery have varying selectivity and catch different amounts of bycatch. Bycatch studies on the various
gear types in this fishery show that fewer discards appear to result from meshing activity than fish
hauling activity (Gray et al. 2001, Gray 2002), less amounts of bycatch appear to result from prawn
seine-net activities (Gray 2001), and small amounts of bycatch are captured in set pocket nets but this
increases during flood events (Andrew et al. 1995). Methods in this fishery that usually capture no or
very small amounts of bycatch and discards are hand gathering, handlines, mid-water hauling nets,
prawn hauling and running nets and traps.

This fishery does not process its catch and is prohibited from doing so on or adjacent to water.
Subsequently fish parts and offal are not directly discarded into waterways.

Debris and ghost fishing contribution: Nets from this fishery are unlikely to contribute to
ghostfishing as they are set in sheltered waters where they can be easily retrieved if lost or are
generally attended when used. Fishers may lose traps, especially if they are set in deep water and/or
the headline is lost from the trap, the rate at which this occurs in this fishery is unknown. It is the
head-gear from lost traps that poses a risk to marine wildlife. Sections of handlining gear can be
released into the water column when they snag or break. Marine wildlife can become entangled in
fragments of this gear.

Any dumping of debris or rubbish by this fishery into waterways is only likely to be minor and
accidental and consist of small pieces or bags of plastic or fishing gear. The fishing process itself
generally does not generate large volumes of debris and the incidence of it accidentally reaching
waterways would be low.

Reported interactions with marine wildlife: Although the scientific observer studies on the bycatch
from the gear types in this fishery were not specifically designed to document incidental captures of
marine wildlife, no such captures were observed or reported in these studies (Andrew et al. 1995, Gray
2001, Gray et al. 2001, Gray 2002).

The development of discard chutes to increase bycatch survival by mesh net fishers in this fishery and
the now mandatory requirement for these chutes to be used when mesh and flathead nets are used
during daylight hours, suggests that these fishers have problems with birds feeding on their discards
during daylight hours. These birds are mostly pelicans and Johnson (2002a) described them as a “gill-
netters worst enemy’. Apart from foraging on discards, Johnson (2002a) also stated that pelicans often
remove fish from gill (mesh) nets and tear the nets in the process.

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs
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3.1.2. The Estuary Prawn Trawl Fishery

This is a summary of a more detailed fishery description located within the ‘Estuary Prawn Trawl
Fishery - Environmental Impact Statement’ (NSW Fisheries 2002).

Brief description: The Estuary Prawn Trawl Fishery uses otter trawl nets in the Clarence, Hunter and
Hawkesbury Rivers and Port Jackson over a defined season to target prawns and also squid in the
Hawkesbury River.

Area of operation: This fishery can only operate within defined areas of the Clarence, Hunter and
Hawkesbury Rivers and Port Jackson. Trawling is prohibited in some of these defined areas, especially
over Zostera and Posidonia seagrass beds.

Season of operation: Trawling activities on the Hawkesbury River are permitted throughout the year.
In all other trawled estuaries, the fishery can only operate during defined seasons, generally from
October to May. Trawling in estuaries is prohibited on weekends and public holidays.

Gear used: Vessels used in this fishery, of planning or displacement hull designs, range from 4 -17 m
in length, and 6.3 — 156.6 kW in engine power. The otter trawl net used in this fishery is attached to
the vessel by warps (wire ropes). The vessel is used to tow the net, which is held open by two small
flat boards (otter boards) that are attached to the net with short ropes (ropes), along the seabed. There
are restrictions on the size and number of otter trawl nets that can be used (Appendix 1). These nets,
except those used in Broken Bay (Hawkesbury River), must be fitted with an approved bycatch
reduction device. Trawling on the Clarence and Hunter Rivers is permitted during the daytime only,
while that in Port Jackson is only permitted at night. Trawling on the Hawkesbury River is permitted
during both the day and night.

Effort: There are 225 entitlements to fish, some of which are inactive or seldom used, held amongst
219 businesses in this fishery. The number of endorsements allocated to each estuary indicates the
maximum number of boats that can trawl within that estuary (Table 7). Generally, most of the effort in
the fishery is concentrated on the Clarence and Hawkesbury Rivers, the Hunter River and Port Jackson
are trawled much less frequently (NSW DPI fisheries catch statistics database 2003).

Table 7: Number of prawn trawl endorsements per estuary (as at September 2002).

Estuary Number of endorsements
Clarence River 112

Access to Lake Wooloweyah and the Clarence River

Access to Lake Wooloweyah only 2
Hunter River 29
Hawkesbury River 61
Port Jackson 21

Targeted catch: This fishery targets school and eastern king prawns in all estuaries, and squid in the
outer part of the Hawkesbury River. Target species accounted for 89% of the total annual reported
landings by this fishery during 2002/03. This fishery can also land a further 24 non-target species,
known as byproduct, in small quantities.

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs
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Discarding of biological material: Most bycatch in this fishery is discarded when the catch is
initially sorted and small prawns are also discarded on another separate occasion, after riddling. The
amount of bycatch currently discarded by this fishery is unknown as it has not been investigated since
bycatch reduction devices were introduced. Studies completed before these devices were used found
that this fishery discarded large quantities of bycatch (Liggins and Kennelly 1996, Liggins et al.
1996). This consisted of juveniles of commercial species, non-commercial species and species that
cannot be landed by the fishery, such as those with a minimum size limit and generally included a few
crustacean and mollusc species and many finfish species (Gray et al. 1990, Liggins and Kennelly
1996, Liggins et al. 1996).

This fishery does not process its catch and is prohibited from doing so on or adjacent to water.
Subsequently fish parts and offal are not directly discarded into waterways.

Debris and ghost fishing contribution: Nets from this fishery are rarely lost as they are attached to
the vessel, continually attended to by fishers and are used in sheltered waters where they can be easily
retrieved if lost. While pieces of netting may be torn from the net if it becomes snagged on an object,
these pieces are not likely to be large enough to contribute to the ghost fishing of marine wildlife.
These animals may become entangled in or ingest the smaller net pieces or fragments that may be
released into the water column.

Any dumping of debris or rubbish by this fishery into waterways is only likely to be minor and
accidental. Fishers are encouraged fishers to retain any debris or rubbish they encounter during the
fishing operation for on-land disposal. This includes the small amounts of debris or rubbish generated
from the fishing activity itself and that trawled up from the estuary depths.

Reported interactions with marine wildlife: This fishery has only incidentally caught one marine
wildlife animal whilst an observer was onboard vessels during the scientific observer studies (Gray et
al. 1990, Liggins and Kennelly 1996, Liggins ef al. 1996). This animal was a sea turtle captured in the
mouth of the Hawkesbury in a trawler that was targeting squid (G. Liggins, NSW DPI, pers. comm.
2003).

The now mandatory use of discard chutes to release bycatch from prawn trawlers in the Hunter River
suggests that birds such as pelicans feed on the discarded bycatch in this fishery.

3.1.3. The Ocean Hauling Fishery

This is a summary of a more detailed fishery description located within the ‘Ocean Hauling Fishery -
Environmental Impact Statement’ (NSW Fisheries 2003a).

Brief description: The Ocean Hauling Fishery uses purse-seine nets and a variety of hauling net types
to target species such as sea mullet, luderick, yellowtail, blue mackerel, sea garfish and pilchards from
ocean waters and beaches along the NSW coast.

Area of operation: This fishery may operate in ocean waters within 3 nm of the NSW coastline, and
the waters of Jervis Bay and Coffs Harbour. Some ocean beaches and waters in NSW are closed to this
fishery.

Season of operation: This fishery cannot operate on weekends from November to February. There is
a weekend closure on garfish hauling activity throughout the year. This fishery is prohibited on some
ocean beaches at certain times of the year.

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs
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Gear used: The gear type allowed is target specific and includes the general purpose hauling net,
pilchard anchovy and bait net, garfish hauling net, purse-seine net and lift net. Purse-seine and lift nets
can only be shot from boats at sea, while the other net types in this fishery can also be used on ocean
beaches. Four-wheel drive vehicles are used to access beach sites. Details about the permitted
dimensions of each gear type and method of use are provided in Appendix 1.

Small ‘run-about’ or ‘punt’ style vessels (3 - 6 m in length), either oar powered or with outboard
motors up to 45 horsepower are used in the beach-haul sector of this fishery. Purse-seine vessels are
often larger versions of the ‘run-about’ style or of displacement hull design (between 10 and 50
tonnes).

Effort: Approximately 327 fishers, that use varying levels of activity, are endorsed to operate in this
fishery. These fishers are endorsed to take fish for sale from a particular region only. The maximum
number of each gear type in this fishery that can be used in each region is illustrated in Table 8. The
17 purse-seine fishers can do so along the whole NSW coast, but most of this activity occurs south of
Sydney. The two main methods used in this fishery, general purpose hauling and purse-seining,
account for about 90% of its catch. The mullet season (March — June), is a definite season where beach
based general purpose hauling nets are used more often.

Table 8: The number of endorsements per gear type by region in the Ocean Hauling Fishery (at
September 2003).
Number of businesses with endorsements
Region Region Region Region Region Region Region
Endorsement type 1 2 3 4 > 6 ! Total
Border | 29°15°S | 29°45°S | 31°44°S | 33°25°S | 34°20°S | 35°25°S
to to to to to to to
29°15°S | 29°45°S | 31°44’S | 33°25°S | 34°20°S | 35°25°S border
Class A General
Sﬂ“pper) purpose 9 10 22 56 10 9 16 132
hauling
net
Garfish
hauling 1 0 4 26 8 14 8 61
net
Pilchard,
anchovy
and bait 9 3 5 10 5 1 0 33
net
Class A (skipper) 9 10 20 58 10 16 15 138
total
Class B (crew) total 15 21 20 66 10 16 24 172
E)ltzjs C (purse-seine) | )\ N/A N/A N/A N/A N/A N/A 17

Targeted catch: Approximately 99% of the ocean hauling catch by total landed weight is comprised
of less than 20 finfish species (NSW DPI fisheries catch statistics database 2002/03). The catch from
each of the methods used in the fishery is dominated by a small number of species and two or three
species usually make up more than 80% of landings for each method. The species targeted by the
Ocean Hauling Fishery are sea mullet, blue mackerel, jack mackerel, yellowfin bream, sand whiting,
Australian salmon, luderick, dart, sea garfish, yellowtail, pilchards, sandy sprat and anchovy.

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs
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Discarding of biological material: An observer survey of this fishery is currently being undertaken to
document, previously unknown, information about the composition, quantity, spatial and temporal
aspects of the bycatch discarded in this fishery. Anecdotal reports suggest that only small amounts of
fish and invertebrates would be discarded from this target specific fishery.

This fishery does not process its catch and is prohibited from doing so on or adjacent to water.
Subsequently fish parts and offal are not directly discarded into waterways. Purse-seine fishers use
burley made from baitfish retained from their catches to help aggregate their targeted catch.

Debris and ghost fishing contribution: These fishers are unlikely to lose their gear, and thus are
unlikely to contribute to ghost fishing, as they use active methods that must be continually attended
and used in areas free of snags or other impediments.

Any dumping of debris or rubbish by this fishery into waterways is only likely to be minor and
accidental and consist of small pieces or bags, plastic or fishing gear. The fishing process itself
generally does not generate large volumes of debris and the incidence of it accidentally reaching
waterways would be very low.

Reported interactions with marine wildlife: No reported interactions between marine wildlife and
this fishery have been reported. Rogue seals may occasionally sporadically forage on purse-seine net
catches in this fishery, as indicated by the fact that one purse-seine fisher has recently asked
management authorities for information about how to legally reduce the impact of such foraging (F.
McKinnon, NSW DPI, pers. comm. 2004).

3.1.4. The Ocean Trawl Fishery

This is a summary of a more detailed fishery description located within the ‘Ocean Trawl Fishery -
Environmental Impact Statement’ (NSW DPI 2004a).

Brief description: The Ocean Trawl Fishery uses demersal otter trawl nets to target fish, crustaceans
and molluscs from the marine waters off NSW.

Area of operation: The fishery operates along the whole coast of NSW. North of Barrenjoey Point
(Sydney) it can operate from the coast to approximately 80 nm out at sea. South of Barrenjoey Point
the fishery can only operate within 3 nm from the coast. Within this area, fish trawling activities are
restricted to the area south of a line drawn east of Smoky Cape (South West Rocks), offshore and
deepwater prawn trawling is restricted to the area north of a line drawn east of Barrenjoey Pt from 3 to
approximately 80 nm and inshore prawn trawling can occur along the whole NSW coast within 3 nm.
There are some spatial closures to this fishery within its operational area.

Season of operation: Fish trawling activities can occur throughout the year, so too can prawn
trawling activities, except for a closure from September 30 to March 1 in certain north coast locations.

Gear used: This fishery uses otter trawl nets that are towed in a similar fashion to the nets used in the
Estuary Prawn Trawl Fishery. Different designs of this gear type are used to target fish and prawns
these are described in Appendix 1. All prawn trawl nets in this fishery must be fitted with one of eight
approved bycatch reduction devices. Turtle exclusion devices are not mandatory in this fishery.
Trawling for fish in this fishery may occur during the day or night, but most prawn trawling occurs at
night. Vessels, of displacement hull design, used in this fishery range from 9 - 27 m in length with
single or twin diesel engines used (60 - 400 kW, 80 - 540 horsepower).
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Effort: Approximately 99 businesses hold fish-trawl endorsements to trawl for fish and 312
businesses hold prawn-trawl endorsements in this fishery (Table 9). Fishing is dependent on suitable
weather and oceanographic conditions. Most ocean trawl vessels fish between 50 and 200 days per
year.

Trawling for eastern king prawns is mostly concentrated north of Newcastle in depths from 20 to 200
m. Trawling for school prawns mainly occurs in the shallow waters near the north coast estuaries,
although some fishing also occurs seasonally on southern grounds. Trawling for deepwater prawns
mainly occurs off the central and lower north coasts, between 29°S and 35°S in water 400 — 600 m
deep. Trawling targeted at school whiting occurs in depths of 20 - 80 m, mainly north of Sydney.
Trawling for fish occurs throughout the range of the fishery on continental shelf and slope grounds in
depths of 10 m to 1000 m.

Table 9: The number of businesses with each endorsement type available for trawling in NSW
ocean waters (as at February 2003).

Endorsement type Number of fishing businesses
Ocean prawn trawl (Inshore) — from coastal
baseline to 3 nm along whole NSW coast, 267

including waters of Jervis Bay and Coffs Harbour
Ocean prawn trawl (Offshore) — from 3 nm to
approx. 80 nm, north of Barrenjoey Point

Ocean prawn trawl (Deepwater) - from 3 nm to
approx. 80 nm, north of Barrenjoey Point (for 63
taking deepwater prawns only)

Ocean fish trawl (North) — from coastal baseline

238

to 80 nm between Smoky Cape and Barrenjoey 62
Point

Ocean fish trawl (South) — from coastal baseline

to 3 nm between Barrenjoey Pt and Victorian 47
border

Targeted catch: The top seven species landed by fish trawlers in this fishery in 2002/03 comprised
70% of the landed catch from this gear type and included school whiting, silver trevally and tiger
flathead. The top seven species landed by prawn trawlers in this fishery in 2002/03 comprised 88% of
the landed catch from this gear type and included school whiting eastern king prawns, octopus,
cuttlefish, royal red prawns and Balmain bugs.

Discarding of biological material: Most bycatch in this fishery is discarded when the catch is
initially sorted after each trawl shot. Other biological material that can be discarded by this fishery
includes the offal from fish that are processed at sea and the water used to cook prawns.

Large quantities of discarded bycatch, comprising of small commercial and non-commercial species of
finfish and invertebrates, have been documented in this fishery before the introduction of bycatch
reduction devices (BRDs) (Liggins 1996, Kennelly ef al. 1998), with a spatial and temporal variability
in the composition and size of bycatch from fish trawlers being noted (Liggins 1996). Since BRDs
were made mandatory in prawn trawlers in 1999, it is possible that smaller quantities of bycatch are
being discarded by this fishery, but this has not been scientifically documented. Some incidental
captures of marine wildlife in the fish trawl nets of this fishery have been observed (Liggins 1996).

Broad-scale interactions between fishing and marine wildlife in NSW, Ganassin & Gibbs
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Debris and ghost fishing contribution: Although these nets are continually attended to by fishers,
they can be lost when they ‘hook up’ on underwater impediments. The degree to which this rarely lost
gear contributes to ghost fishing is minimised by fishers avoiding areas where net damage could result
or, where possible, retrieving the lost net. The loss of large pieces of trawl gear and trawl net
fragments by this fishery has been documented by Herfort (1997), although the rate at which this
occurs is unknown.

Aside from net pieces, the only debris item originating from trawl vessels that could be of concern to
marine wildlife are small pieces or bags of plastic. Any dumping of such items by this fishery is only
likely to be minor or accidental as its activities do not generate rubbish.

Reported interactions with marine wildlife: Although not specifically targeted at recording
interactions with marine wildlife, scientific observations of this fishery did document some incidental
captures of these animals, all of which were in fish trawling gear (Liggins 1996). In all, three sea
turtles (unspecified species) were caught in 590 observed tows north of Newecastle; two seals
(unspecified species) were caught in 897 observed tows off Ulladulla; and 27 seals (unspecified
species) were caught in 1109 observed tows off Eden (G. Liggins, NSW DPI, pers. comm. 2003).
Some of the seals may have been caught in Commonwealth grounds.

Bottlenose dolphins have been documented feeding on the catch of this fishery both when it is
discarded overboard during sorting and by actively manipulating the cod-end when at the seabed
during towing and at the surface during retrieval (Broadhurst 1998). In his videographic observations,
Broadhurst (1998) did not observe the dolphins to chase or consume any of the fish escaping from the
bycatch reduction device. The observed foraging behaviour of bottlenose dolphins around trawling
activities was indicated to be well established and the amount consumed could not be determined
(Broadhurst 1998).

Seals on the NSW south coast were found to create problems for trawl fishers in the area when they
forage on the catch sticking out of the nets, damaging the catch and nets in the process (Hickman
1999). Trawl fishers in the area also reported slight problems from seals being rarely hauled on board
(Hickman 1999). Although the documented operational interactions in the area can be frequent,
especially foraging interactions, overall trawl fishers on the NSW south coast generally did not
consider these interactions with seals to significantly affect their activities (Hickman 1999).

3.1.5. The Ocean Trap and Line Fishery

This is a summary of a more detailed fishery description located within the ‘Ocean Trap and Line
Fishery - Environmental Impact Statement’ (NSW DPI, In Prep.).

Brief description: The Ocean Trap and Line Fishery uses demersal fish traps and numerous line
methods to target demersal and pelagic fish along the NSW coast and spanner crabs north of Korogoro
Point (near Hat Head).

Area of operation: This fishery can operate from the NSW coastal baseline seaward to approximately
60 — 80 nm offshore. Within this area, some protected arecas may be closed to the activities of this
fishery.

Season of operation: While this fishery can operate all gear types throughout the year, there are
seasonal restrictions on some of the species it can take. The taking of spanner crabs is prohibited
around 20 Nov — 20 Dec for males and 20 Oct — 20 Jan for females.
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Gear used: This fishery uses demersal fish traps, spanner crab nets (dillies) and line fishing methods
including setlines, trotlines, driftlines, handlines, droplines, trolling, jigging and poling. The line
fishing techniques in this fishery are either actively fished, where fishers continually attend and work
the gear (handlining, trolling, jigging and poling), or set and left to fish passively (setlines, trotlines,
driftlines, and droplines). Although fishers do not continually attend passive lines, they are usually
near the vicinity of the set lines. Fishers are presumably near the vicinity of set spanner crab nets. Fish
traps are generally set overnight, although they may be set for up to two weeks if currents are strong.
The line fishing techniques in this fishery that are generally used in pelagic (surface) waters are
driftlining, handlining, trolling and poling. Setlines, trotlines, droplines, and jigged lines are usually
set or fished in demersal or mid-pelagic waters by this fishery. Details about each permitted gear type
and method of use are provided in Appendix 1.

The vessels used in the fishery average 6 — 8 m in length and range from small vessels to large ocean
going vessels up to 20 m in length.

Effort: There are 522 businesses with entitlements to operate in this fishery. The maximum number of
fishers that can operate each endorsement type in this fishery is illustrated in Table 10. The main
fishing methods used in this fishery, ranked by 2002/03 product value were, fish trapping (27% of
total), handline fishing (23%), spanner crab nets (16%), and dropline fishing (15%), with various other
line fishing methods making up the remainder. Effort exerted in this fishery is dependent on suitable
weather and oceanographic conditions and the availability of target species, which can be seasonal.

Table 10: The entitlements and endorsements in the Ocean Trap and Line Fishery (as at April
2003).
Endorsement type Endorsement description Number of
entitlements

Spanner crab (northern zone) | A spanner crab net can be used to take spanner crabs
for sale from ocean waters that are north of a line 56
drawn east from the southern breakwall at Yamba
Spanner crab (southern zone) | A spanner crab net can be used to take spanner crabs
for sale from ocean waters that are south of a line 8
drawn east from the southern breakwall at Yamba
Line fishing (western zone) Line methods can be used to take fish from ocean
waters that are west of the 100 fathom (183 m) depth
contour. Holders of this endorsement cannot take
school or gummy sharks from waters that are south of
a line drawn east from the northern point of the
entrance to the Moruya River, or deepwater species
(blue eye trevalla, ling, gemfish, hapuku and bass
groper).

Line fishing (eastern zone) Line methods can be used to take fish from ocean
waters that are east of the 100 fathom (183 m) depth
contour. Holders of this endorsement cannot take
school or gummy sharks from waters that are south of
a line drawn east from the northern point of the
entrance to the Moruya River

Demersal fish trap Bottom set fish traps can be used to take fish for sale
from ocean waters

School and gummy shark School shark and gummy shark can be taken by line
methods south of a line drawn east from the northern 30
point of the entrance to the Moruya River

497

110

286
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Targeted catch: Around 200 species are taken in this fishery with the main species targeted being
spanner crab, snapper, yellowfin bream, rubberlip morwong, bonito, yellowtail kingfish, blue-eye, bar
cod, silver trevally, mixed species of leatherjacket, and school and gummy sharks.

Discarding of biological material: These fishers dispose of any unwanted catch when their gear is
hauled in. Other biological material that can be discarded by this fishery includes the offal from fish
that are processed at sea, unspent bait and burley.

Although there have not been any targeted surveys of discarding associated with the line component of
this fishery, the level of discarded catches from these selective gear types is likely to be small. A study
that was not designed to be a comprehensive assessment of discarding in the fish trap component of
this fishery, which is a more non-selective fishing method than line fishing techniques, indicated that
large numbers of small or undersized fish (for those that have a minimum legal size) are captured and
subsequently discarded, with unknown mortality (Stewart and Ferrell 2001).

Debris and ghost fishing contribution: Anecdotal reports from trap fishers suggest that trap loss by
this fishery could be considerable. The rate of gear loss by this fishery will be reduced from the
retrieval of any lost gear, if possible. Herfort (1997) recorded lost trap and line fishing gear on NSW
beaches that probably originated from fishing activities in NSW waters.

The debris items originating from this fishery that could be of concern to marine wildlife include line
segments, ropes, floats and small pieces or bags of plastic. Any deliberate dumping of such items by
this fishery is only likely to be minor or accidental as its activities do not generate large volumes of
rubbish.

Reported interactions with marine wildlife: Between 1995 and 2005, ten humpback whales were
reported entangled in ropes and buoys. Although the origin of these buoys was generally not
determined, it is stated that a spanner crab and a leatherjacket trap may have been involved in this
interaction on two of the reported instances (NSW DEC Marine Fauna Management Database).
Beyond this database, the coverage and accuracy of which depends on reports of incidents, there is no
continual documentation of interactions between marine wildlife and this fishery.

Ocean trap and line fishers on the NSW south coast experience significant problems from operational
interactions with seals (Hickman 1999). Generally trap fishers in the area rated seals as the greatest
problem in their industry, handline fishers also rated seals as a significant problem, and only some
dropline fishers in the area had significant problems with seals (Hickman 1999). Dropline and
handline fishers in the area can experience major problems from rogue seals sporadically foraging on
their catch, which can reduce their landings, damage their catch, hinder the fishing process, but not
damage the gear (Hickman 1999). Handline fishers in the area also reported that seals sometimes
forage on their bait and can scare away the targeted catch (Hickman 1999). Trappers in the area
reported a low frequency of interactions with seals which largely result from seals stealing their catch,
the resulting gear damage was considered a major problem (Hickman 1999).

3.1.6. The Lobster Fishery

This is a summary of a more detailed fishery description located within the ‘Lobster Fishery -
Environmental Impact Statement” (NSW DPI 2004b).

Brief description: The Lobster Fishery uses baited traps and some diving to harvest a pre-determined
amount of lobster from waters along the NSW coast.
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Area of operation: The fishery can operate in waters along the NSW coast, from shallow inshore
waters out to around 80 nm. Within this area, protected areas are closed to this fishery.

Season of operation: This fishery can operate throughout the year, but the effort and catch in various
components of the fishery tends to be seasonal.

Gear used: This fishery can hand pick or use commercial lobster traps to take their catch. When
diving for lobsters, fishers are not permitted to use SCUBA gear or a hookah apparatus. Two different
types of traps are used by this fishery. Any buoy lines attached to traps must be weighted under the
float to prevent excess rope from floating on the surface of the water. Traps are baited internally, with
wire, twine or a bait holder. Inshore traps are checked on a daily basis to every few days, weather
permitting. Offshore lobster fishers deploy their traps seasonally, for up to two week periods.

Small ‘run-about’ vessels 4 — 6 m in length with outboard motors are used by inshore lobster fishers
and vessels up to 8 m in length are used by offshore lobster fishers.

Effort: There are 149 fishers endorsed to fish in this fishery. Effort is focussed on baited traps and
tends to be exerted in different intensities both along the NSW coast and across the depth ranges
fished by the fishery (see Figure 2). In this fishery, inshore fishing is mostly concentrated from July to
October / November and offshore fishing is mostly concentrated from October to February (G.
Liggins, NSW DPI, pers. comm. 2004).
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Figure 2: Reported catch (weight of eastern rock lobsters) and reported effort (number of trap

lifts) during 2001-02, for three depth strata along the NSW coast by four latitude strata
in the NSW Lobster Fishery. (source: Liggins ef al. 2003)

Targeted catch: This fishery targets the eastern rock lobster, with catches of this species representing
more than 99% (by weight) of its total rock lobster catch.

Discarding of biological material: Only small amounts of bycatch is discarded by this fishery
(Liggins et al. In Prep.). Minimal amounts of offal may also be discarded at sea by this fishery when
some of its byproduct is processed for sale.
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Debris and ghost fishing contribution: Concerns regarding the loss of offshore traps in this fishery
following their entanglement with pelagic longlines have been raised with management authorities
(NSW DPI 2004b). The number of traps lost by this fishery has not been quantified. Lost trap fishing
gear, probably from NSW fisheries, has been reported on NSW beaches (Herfort 1997). There is
currently no information on the hazard-life (the period for which lost traps pose a ghost fishing
hazard) of the traps used in this fishery. However, inshore traps are only likely to persist for a
relatively short time before disintegrating. Anecdotal accounts from lobster fishers and researchers
report that for the majority of lost gear that is eventually recovered, there are generally no animals
remaining in the traps. Marine wildlife could become entangled in detached trap head gear.

Apart from lost traps and trap ropes, the other debris items originating from this fishery that could be
of concern to marine wildlife is small pieces of bags of plastic. Any deliberate dumping of such items
by this fishery is only likely to be minor or accidental as its activities do not generate large volumes of
rubbish.

Reported interactions with marine wildlife: Direct captures of marine wildlife in traps used by this
fishery were not observed during scientific observations from 1999/00 to 2001/02 (Liggins ef al. In
Prep).

Between 1995 and 2005, there is a single record of a marine wildlife species becoming entangled in
the ropes attached to a trap used in this fishery (NSW DEC Marine Fauna Management Database).
This involved a humpback whale that was released unharmed. There are nine other records in this
database between 1995 and 2005 of humpback whales being entangled in ropes and buoys, but the
origin of these buoys was generally not determined. Beyond this database, the coverage and accuracy
of which depends on reports of incidents, there is no continual documentation of entanglements
between marine wildlife and this fishery.

Trap fishers on the NSW south coast experience significant problems from operational interactions
with seals, which largely result from seals stealing the catch from traps (Hickman 1999). Although
these trappers reported a low frequency of such interactions with seals, the damage to traps created by
such foraging was considered a major problem by fishers in the area.

3.1.7. The Abalone Fishery

This is a summary of a more detailed fishery description located within the ‘Abalone Fishery -
Environmental Impact Statement’ (The Ecology Lab 2005).

Brief description: The Abalone Fishery takes a pre-determined amount of blacklip abalone by hand
from subtidal coastal reefs along the NSW coast.

Area of operation: This fishery can operate along the whole NSW coast, except in closure and
protected areas. Fishers collect abalone from subtidal rocky reefs mostly in depths shallower than 40
m.

Season of operation: This fishery operates throughout the year.

Gear used: A hand held chisel-shaped iron is used to harvest catch. Abalone is taken mostly by using
compressed air supplied from a hookah unit, and in some cases SCUBA or free diving gear. A typical
commercial operation consists of one diver and one deckhand, although two divers may work from the
same boat. Abalone fishers generally use a 6 m half-cabin boat, most with twin outboard motors.
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Effort: There are approximately 42 fishers with endorsements in this fishery. In 2000, this fishery
exerted just over 12 000 diving hours of effort. Most effort in this fishery is concentrated on the far
south coast of NSW.

Targeted catch: This fishery can only take a predetermined amount of black-lip abalone each year.

Discarding of biological material: The target specific handpicking method used by this fishery does
not take any bycatch to discard. No offal is discarded at sea by these fishers.

Debris and ghost fishing contribution: This fishery does not use any gear that could ghost fish if
lost. Debris inputs from this fishery are likely to be very minimal and accidental as it does not use gear
that could fragment and does not generate waste from its activities.

Reported interactions with marine wildlife: There are no reported interactions between marine
wildlife and this fishery.

3.1.8. The Sea Urchin and Turban Shell Fishery

This is a summary of a more detailed fishery description located within the ‘Sea Urchin and Turban
Shell Fishery — Review of Environmental Factors’ (NSW DPI, In Prep.).

Brief description: The Sea Urchin and Turban Shell (SUTS) Fishery is a developmental fishery that
takes sea urchins and turban shells by hand along the NSW coast.

Area of operation: This fishery can operate in all NSW waters except in closed and protected areas.
The fishery harvests in nearshore reefs to a depth of 30 m.

Season of operation: While this fishery can operate throughout the year, the fishing season for sea
urchins is constrained to that part of the year when urchin roe is well developed. It is only practicable
to harvest purple sea urchins, the most abundant species harvested by this fishery, between January
and June. The less abundant red sea urchin can be harvested year round.

Gear used: Fishers use compressed air supplied from a hookah unit or snorkelling to harvest. A large
hook is used to collect sea urchins. A typical commercial operation consists of one diver and one deck
hand, although some divers may work alone. Fishers generally use 3.3 m ‘run-about’ style boats with
an outboard motor.

Effort: This fishery consists of 37 endorsement holders, less than ten of which are active in this
fishery. The number of diver days fished by this fishery has been relatively small and concentrated
around the south coast of NSW and Port Stephens.

Targeted catch: The fishery targets the purple sea urchin, a predetermined amount of red sea urchin
and two species of turban shells.

Discarding of biological material: The target specific handpicking method used by this fishery does
not take any bycatch to discard. No offal is discarded at sea by these fishers.

Debris and ghost fishing contribution: This fishery does not use any gear that could ghost fish if
lost. Debris inputs from this fishery are likely to be very minimal and accidental as it does not use gear
that could fragment and does not generate waste from its activities.
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Reported interactions with marine wildlife: There are no reported interactions between marine
wildlife and this fishery.

3.1.9. The Recreational Fishery

Brief description: The NSW Recreational Fishery can catch fish and invertebrates for food and sport
from marine, estuarine and fresh waters in NSW by using a variety of methods. In marine and
estuarine waters, the activities in this fishery are separated into the following components: estuarine;
diving (including spearfishing); sportfishing; charter boat; and gamefishing.

Area of operation: The estuarine component of this fishery operates in estuarine waters; the diving
component operates mostly on rocky coastlines and offshore islands and reefs; the sportfishing
component mostly operates within 3 nm from shore but can get out as far as the continental slope; the
charter boat component mostly operates in coastal waters; and the gamefishing component mostly
operates around the continental slope, but can operate between the coastline and the edge of the
Australian Fishing Zone. There are over 250 areas (including freshwaters areas) where recreational
fishing activities in NSW are restricted or prohibited.

Season of operation: The NSW Recreational Fishery can operate throughout the year.

Gear used: In marine and estuarine waters of NSW, recreational fishers are allowed to take their catch
with fishing line gear, traps, nets, spearguns, other hand held implements and by hand gathering. The
dimensions and methods of use of this gear is described in Appendix 1.

A survey of recreational fishing across Australia found that the vessels used to fish recreationally
ranged from non-powered canoes and dinghies to multi-purpose carriers (Henry and Lyle 2003). Of all
the surveyed recreational vessels, 70% were in the 4 - 5 m range, 15% were under 4 m, 11% were in
the 6 — 7 m range and under 2% were > 10 m. Nearly all (93%) of the surveyed recreational vessels
were powered, 5% were paddled vessels and the remaining were sailing boats and jet skis (Henry and
Lyle 2003).

While they are not a gear type used by recreational fishers as such, fish aggregating devices (FADs)
are structures that are installed in NSW marine waters for recreational fishers, to create new fishing
areas. These vertical structures are moored in various locations to attract pelagic fish such as kingfish
and dolphinfish. NSW DPI only sets FADs during the warm water period, between September to
May/June.

Effort: From The National Recreational and Indigenous Fishing Survey conducted from May 2000 to
April 2001(Henry and Lyle 2003), it was estimated that around one million people in NSW
recreationally fish. NSW was reported to have the greatest recreational fishing effort in Australia (6.9
million days, 7.7 million events or 30.4 million fisher hours a year). Most recreational fishing in NSW
(76%) is concentrated in saltwater environments, mostly in estuaries and sometimes in coastal waters.
Shore-based fishing represented 59% of the recreational effort in NSW and boat-based fishing 41%.
Of the total number of fishing events conducted by recreational fishers in NSW, 90.2% was with line
fishing gear, 3.9% with pots, 1.1% with nets, 1.0% by diving, mostly spearfishing, and 3.8% by hand
collection or the use of a hand-held implement. On average, each time recreational fishers in NSW
fished, they used various line fishing techniques for 3.52 to 4.61 hours, set-lines for 20.58 hours,
passive traps for 12.62 hours, active traps for 9.20 hours, various net types between 2.42 to 4.36 hours,
various diving methods between 1.92 to 2.46 hours, a pump/rake/spade for 0.87 hours, and hand
collected for 1.42 hours.
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Harvest: The ten most numerous finfish species caught by recreational fishers in NSW are flathead,
bream, whiting, tailor, luderick, mullet, blue mackerel, leatherjacket, pink snapper and garfish (Henry
and Lyle 2003). The marine non-fish species that dominate the NSW recreational catch are prawns,
nippers, blue swimmer crab, squid/cuttlefish, mud crab, abalone and lobster (Henry and Lyle 2003).
Discarding of biological material: While they are comparatively quite selective fishing methods,
nearly all methods allowed in this fishery could result in discarding. The National Recreational and
Indigenous Fishing Survey showed that many of the species that are harvested by recreational fishers
are also released or discarded (Henry and Lyle 2003). Recreational fishers in NSW can also discard
offal from cleaning fish, unused bait and burley to help aggregate their target catch.

Debris and ghost fishing contribution: While the loss of gear and discarding of rubbish have been
identified as issues of concern in this fishery, especially the gamefish, sportfish and estuarine
components (NSW Fisheries 2003b), there is no information on gear loss rates or litter inputs by this
fishery. Debris items that may originate from this fishery and be of concern to marine and estuarine
wildlife include small pieces or bags of plastic, lures and pieces of torn fishing gear. Herfort (1997)
found that 5% of debris items on selected NSW ocean beaches originated from recreational fishing
activities in the state.

Reported interactions with marine wildlife: The only documented direct interaction between marine
wildlife and this fishery is of birds becoming hooked and entangled in the fishing tackle used in this
fishery (Ferris and Ferris 2002). Australian Seabird Rescue (ASR) frequently observed this interaction
in estuaries to mostly occur with active recreational fishing gear (including setlines) and to a much
lesser extent, discarded recreational fishing gear (Ferris and Ferris 2002). While this interaction is
most regularly recorded with pelicans, the other affected birds ASR have also rescued are silver gulls,
cormorants, crested terns, osprey, Australasian gannets, darters, brahminy kites, white-faced herons,
great egrets and oystercatchers (Ferris and Ferris 2002). ASR identified pelicans as the birds most
susceptible to this interaction, and they found that in most heavily populated areas up to one-in-five
pelicans were hooked or entangled in fishing tackle (Ferris and Ferris 2002).

A similar issue has also been identified for seabirds attracted to the live bait or burley used in the
gamefishing component of this fishery (NSW Fisheries 2003b). While this interaction has never been
quantified it is suspected to be minor (NSW Fisheries 2003b).

3.1.10. The Beach Protection Netting Program

Brief description: The Beach Protection Netting Program in NSW is a protective measure against
shark attack along beaches in the most heavily populated areas along the coast. It involves setting
mesh nets along these beaches only during the warmer months of the year when swimming activities
are most popular.

Area of operation: Beach protection nets are temporarily set along 49 ocean beaches between
Newcastle and Wollongong. For management purposes, this area is separated into five regions —
Newcastle, Central coast, Sydney north, Sydney south and Wollongong.

Season of operation: This activity is seasonal in NSW, the nets are set from September 1 to April 30.

Gear used: The nets are rectangular (150 m x 6 m) with a mesh size of 50-60 cm knot to knot
(Krough and Reid 1996). They are set in about 10 m of water with the footline on the seabed and
floatline usually 4 m below the water’s surface. The nets are set in a straight line parallel to the shore
about 500 m form the beach, usually in line with the surf clubhouse but this varies between locations.
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Effort: One beach protection netting contractor operates in each region. Every month, each contractor
must deploy nine weekday standard sets (one net soaked for minimum of 12 hours) and four weekend
standard sets (one net soaked for minimum of 48 hours) on all meshed beaches within their region
(Krough and Reid 1996). The maximum number of standard set nets that can be deployed in each
beach protection netting region each month are shown in Table 11. Contractors can complete no more
than 70% of their standard sets in either the first or second half of the month for each beach.

Table 11: The maximum number of standard set nets that can be deployed in each NSW beach
protection netting region in each month.

Beach protection Number of netted | Maximum number | Maximum number of

netting region beaches of weekday sets weekend sets

(9 per beach) (4 per beach)
Newcastle 10 90 40
Central Coast 9 81 36
Sydney North 15 135 60
Sydney South 10 90 40
Wollongong 5 45 20

Catch: Beach protection nets are set to protect swimmers and deter sharks from popular swimming
areas. While contractors do not specifically target sharks, some are caught in this protective measure.
The contractors are accompanied by a NSW DPI observer to collect data on species that are retained in
the nets. The top 11 shark species caught in beach protection nets from 1950/51 to 2003/04 are
whalers (several species), white pointer, hammerhead (several species), tiger, seven gill, Port Jackson,
angel, grey nurse, wobbegong, mako and thresher sharks. Of the sharks caught in these mesh nets, the
grey nurse, white pointer, Port Jackson, angel and wobbegong sharks are usually released alive.
Excluding sharks, the other species that are incidentally caught in beach protection nets include rays,
mulloway, tuna, kingfish and species of marine wildlife (e.g. dolphins and sea turtles) (Krough and
Reid 1996). The incidental capture or entanglement of marine wildlife in beach protection nets in
NSW will be detailed in the section below entitled ‘Reported interactions with marine wildlife’.

Discarding of biological material: Dead animals in these nets are generally released, except for a few
individuals kept for identification and scientific purposes. The level of discarding has not been
documented, but it is likely to be infrequent.

Debris and ghost fishing contribution: Beach protection nets are sometimes lost during storms.
Contractors usually try to minimise such loss by bringing the nets in before storms and actively
searching to retrieve lost nets. Less than one beach protection net is lost in NSW each year. These lost
nets will tend to roll up and sit on the seabed, minimising their ability to ghost fish. Other than the
occasional lost net this activity does not generate any debris.

Reported interactions with marine wildlife: Records have always been kept of the catch in beach
protection nets, including marine wildlife. These records are most reliable since 1950/51. The reported
incidental captures of marine wildlife in beach protection nets in NSW are presented in Table 12.
These captures are mostly of dolphins and seaturtles which have fluctuated during the 57 years of the
program. Over the past ten years, dolphins have been captured each year with numbers ranging
between one and seven individuals per year, and sea turtles have been captured nearly every year with
numbers ranging between one and five individuals per year. The survival of captured marine wildlife
has only been recorded over the past ten years of the program. Most of the reported captures of
dolphins and sea turtles over this time were of dead animals, although some live releases of captured
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sea turtles were reported. The majority of dolphins caught in these nets were probably bottlenose
and/or common dolphins, although this requires further verification (Krough and Reid 1996). The sea
turtle species captured in these nets are green, loggerhead and leatherback turtles. The effect of these
catches on local dolphin and sea turtle populations cannot be determined as the species composition
and number of individuals in these populations is not known.

The number of individuals from the other marine wildlife groups reported captured in these nets in
NSW over the past 57 years (whales, dugongs, and seabirds) is small and such captures would
probably not significantly impact local populations.

Table 12: The marine wildlife incidentally captured in beach protection nets off NSW between
1947 and 2004.
Marine wildlife group Number of animals caught
Dolphins 128
Whales (killer, false killer, 6
humpback, and minke)
Dugongs 5
Turtles 83
Seabirds (little penguin) 1
3.2. Measures taken by these fisheries to reduce interactions with marine wildlife

NSW DPI is currently preparing and implementing management strategies for each of the commercial
fisheries and the recreational fishery in NSW, and the measures from these strategies that seek to
reduce interactions between these fisheries and marine wildlife are outlined in Table 13. These
measures can be grouped into those that seek to: directly reduce interactions; gather more information
on the interactions that are actually occurring or on some of the factors leading to interactions;
indirectly reduce interactions; commit to ameliorate any problematic interactions that may become
apparent in the future; and try to instil more environmentally sensitive fishing practices.

The management strategies that have reached implementation stage (by mid 2005) are for the Estuary
General, Estuary Prawn Trawl and Ocean Hauling Fisheries. The strategies for the other fisheries are
currently in various stages of drafting, with the Ocean Trawl, Lobster and Abalone fisheries
Environmental Impacts Statements having completed the public exhibition stage. All the management
strategies for the commercial fisheries managed by NSW DPI are due for completion before December
2006.

The Beach Protection Netting Program is the only fishing activity in NSW that has continually
documented incidental captures of marine wildlife, since 1950. From 2000, this program has sought to
minimise the incidental entanglement of dolphins in its nets by using pingers. These pingers, which
make the nets more detectable by emitting high pitched beeps, are fixed along the float line of the net
every 50 m. The effectiveness of pingers diminishes in rough weather. During the 2004/05 season
pingers for whales will be trailed in accordance with whale migration patterns.
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Table 13:

The management measures currently used by NSW DPI to reduce interactions

between the commercial and recreational fisheries it manages and marine wildlife.

This table summarises the management measures in the management strategies, or draft
management strategies, for the following fisheries managed by NSW DPI: The Estuary
General Fishery (eg); The Estuary Prawn Trawl Fishery (ept); The Ocean Hauling Fishery
(oh); The Ocean Trawl Fishery (ot); The Ocean Trap and Line Fishery (otl); The Lobster

Fishery (lob); The Abalone Fishery (ab); The Sea Urchin and Turban Shell Fishery (suts); and

The Recreational Fishery (rec).

(Note: As of May 2005, the management strategies for the suts and rec fisheries have not

reached first draft stage).

Management measure Fishery
Fishers are prohibited from taking any species of marine wildlife (mammals, All Fisheries
reptiles and birds)

Mandatory use of discard chutes when mesh and flathead nets are used during eg; ept

daylight hours and prawn trawling occurs on the Hunter River

Document interactions with threatened or protected species through a scientific
survey and/or mandatory reporting on monthly catch returns

eg; ept; oh; ot; otl;
lob

Document any occurrences of lost fishing gear through an observer study or eg; otl; lob
mandatory reporting

Document the level of interaction between the fishery and sea turtles and seals to | ot

assess the need for Turtle or Seal Excluder Devices, or other measures to

mitigate impacts on these species

Mapping of the area fished lob; ot; otl

A commitment to reduce bycatch and associated discarding

eg; ept; ot; otl

Spatial, seasonal and diurnal closures

eg; ept; oh; ot; rec

A commitment to ameliorate any problems with marine wildlife by modifying
fishing practices and gear, and/or implementing closures

eg; ept; oh; otl; lob

A commitment to implement the provisions of any threatened species re