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Executive Summary

The Southern and Eastern Scalefish and Shark Fishery (SESSF) is a major,
commonwealth managed, wild-catch fishery based in waters off the southern coast of
Australia. The fishery incorporates the South East Trawl Fishery (SETF) and the
Great Australian Bight Trawl Fishery (GABTF) and other nontrawl sectors. The
annual landed catch for the SESSF is around 30,000t with a value of about $70
million. Over 350 species are caught by SESSF trawlers of which only about 100
species have commercial value and are landed. The other species are discarded at
sea as “bycatch” usually because they have little or no commercial value.

Previous projects have investigated the potential of utilising bycatch for value -added
seafood products but these have not lead to any commercial production. Before
embarking on a project to demonstrate how the SESSF supply chain needs to
operate to utilise the bycatch, DPI requested this small scoping study work to provide
a succinct, up-to-date characterisation of the trawl sector of the SESSF, with a
particular emphasis on the bycatch resource and associated market opportunities
relevant to Victoria.

Most of the information available on bycatch in the SESSF has been derived from
scientific monitoring studies. These studies show that discarding practices are not
uniform across the trawl fisheries. Target fisheries for single species may have
bycatch levels of <10% whereas market fishing for many species have discard rates
of over 50%. Although the composition and amount of discarded catch varies over
space and time, estimates of the annual discarded catch are often in excess of
12,000 t. Much of this discarded catch is from vessels that either land their catch in
Victorian ports or transport their catch to Victoria for sale.

When landed on the deck of the trawlers, the bycatch is in the same condition as the
commercially valuable edible fish. There is potential, therefore, for the bycatch at the
beginning of the supply chain to be processed and stored in a manner that is
appropriate for utilisation as value -added seafood product.

Management of wild-catch fisheries in Australia is endeavouring to ensure that
fishing is conducted in an ecologically sustainable manner. There are a range of
different acts, policies and plans that influence the way fisheries operate in this
respect and there are specific goals to reduce the level of bycatch from fisheries and
ensure that bycatch levels are sustainable. This has big implications for the trawl
sectors of the SESSF for which discarding of quota species is to become illegal and
discarding of non-quota species needs to be halved. Gear modifications to reduce
bycatch in trawls will go some way towards this goal but there will always be a
significant level of bycatch in a multi-species fish trawl. This creates an opportunity
for the trawl fishing industry to explore sustainable bycatch utilisation options.

A number of these options are discussed in light of potential domestic and export
markets and the position Australia has as a relatively low producer of fish on a global
scale.

Opportunities exist in the use of bycatch for fertiliser products for domestic
agriculture. The advantage of this is that it is relatively nonselective with respect to
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bycatch species composition but there are also relatively low returns on the end
product which may limit involvement of the catching sector.

Utilisation of selected species for production of surimi deserves some consideration
as the markets are already established and growing and there are species caught in
large volumes in the bycatch that may meet surimi requirements of white flesh and
low lipid content. There is a question, however as to the cost efficiency of sourcing
surimi from trawl fisheries, even if it is a bycatch, against the potential cheap imports
of this commaodity product.

There are at least two large, commercial, edible species that are usually discarded in
high volumes that may be worth trying to market as separate species sutable as
whole fish or fillets, but it is thought that the strong fish taste and high bone would
curtail this opportunity. With some level of processing, however, it is quite
conceivable that these species could be an appropriate resource for development of
a value-added product.

Processing bycatch fish into a value-added product is a likely opportunity. In this
option, the species of fish is less important than the meat quality and there are a
range of modern processing techniques that can adequately produce appealing fish
products. Although the market potential for such product is difficult to assess at a
broad level, there is potential for innovative products that may suit a niche market
either on the domestic or export market.

Australian per capita consumption of seafood is one of the lowest compared to North
America and countries in Europe and Asia. Furthermore, Australian supermarkets
have a low share (20%) of the $1.3 billion retail market compared to the
supermarkets’ share of 50-70%. of other perishable categories This leaves the way
open for significant domestic market development of the seafood category as a
whole and specifically low value seafood species that may be value-added to
compete with cheap imports. To achieve this, the fishing industry needs change its
culture from being suppliers of a commodity, to supply chain partners that adjust their
product handling methods to deliver a quality product to meet customer expectations.
This is not a small ask for trawl operators in the SESSF, but the challenge can be
met by recognising potential markets for products that can be produced from bycatch
and following the supply-chain requirements back to the complicated environment of
operating a trawl vessel in an ecologically sustainable fishery. This through-chain
approach is critical if bycatch utilisation is to be achieved and is discussed in detail.

There are a number of SESSF catching sector companies that now recognise this
need and are looking for through chain opportunities and partnerships in Victoria.
Facilitating the coalition of these companies with like-minded companies further
along the value chain is the next step in the process. DPI can assist in the process by
supporting a project that demonstrates how the SESSF supply chain needs to
operate in Victoria to utilise the bycatch in value-added seafood products and assist
in securing additional market opportunities for trawl wild -capture fisheries in Victoria.
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Background
Southern and Eastern Scalefish and Shark Fishery

The Southern and Eastern Scalefish and Shark Fishery (SESSF) is a major,
commonwealth managed, wild-catch fishery based in waters off the southern coast of
Australia. The area of this fishery covers nearly half of the waters within the
Australian Fishing Zone (AFZ) extending from the coast off Fraser Island in
Queensland, then south and west to Cape Leeuwin in Western Australia (Figure 1).

The fishery has evolved over this century from a small steam trawl fishery to a
complex multi-species, multi-gear fishery which operates between the shallow
coastal waters off south eastern Australia to depths of over 1000 m off the
continental shelf. A range of gear types are used in the fishery, including Danish
seines, droplines, longlines and traps, but most of the catch is taken by otter trawls.
These different fishing methods are incorporated as different sectors within the large
SESSF, and now encompass the South East Trawl Fishery, the Great Australian
Bight Trawl Fishery, the Scalefish Hook Sector and the Gillnet Sector. Although the
SESSF is managed as a single fishery, it is best considered as a variety of distinct
sub-fisheries defined by the gear, areas, depths and seasons fished (Klaer and
Tilzey 1994; Smith et al. 1997).
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Figure 1. Geographical boundaries of the sectors of the SESSF (from AFMA'’s Draft Bycatch Action

Plan 2006).
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In scoping the potential for bycatch utilisation in Victoria, this report only considers
the bycatch taken by the two trawl sectors of the SESSF: the South East Trawl
Fishery (SETF) and the Great Australian Bight Trawl Fishery (GABTF). The SETF
lands product at numerous ports in Victoria and nost of the trawl catch landed in
Tasmania from the SETF is transported to Melbourne and sold through the
Melbourne Wholesale Fish Markets. Although the GABTF has no Victorian ports,
similar to Tasmania, most of the fish landed in Port Lincoln and Adelaide is
transported to Melbourne and sold through the Markets. The bycatch taken by the
other nontrawl sectors of the SESSF is relatively small.

The South East Trawl Fishery

The SETF extends from Barranjoey Point in NSW around Victorian and Tasmania to
Kangaroo Island in South Australia. Portland and Lakes Entrance are the major
ports for the Victorian component of the fishery. They play a significant role in the
regional infrastructure of the state, and Melbourne is the major market for all fish
landed in Victoria, South Australia and Tasmania (Figure 2).
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Figure 2. Regional zones of the SETF.
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The annual landed catch for the SESSF is around 30,000t with a value of about $70
million. In 2003-04 the landed catch was 29,500t worth $63 million of which the trawl
sector caught 28,000 t worth $54 million (Table 1; Smith and Wayte 2005).

Most vessels in the SETF range in size from 18 to 25 m. They generally store their
fish fresh on ice or in refrigerated brine. These “wet boats” are different from the
much larger factory or freezer vessels (30 — 60m) that have the capacity to bulk
process and freeze the fish. Factory vessels are usually only deployed in high yield
fisheries such as the spawning blue grenadier and orange roughy fisheries in the
SETF. Because of their size and ability to process fish, many factory vessels have
fishmeal plants on board and often do not discard any bycatch.

Over 350 species are caught by trawlers in the SETF of which only about 100
species have commercial value and are landed (Knuckey and Liggins 2000, Knuckey
et. al. 2000, 2001, 2002). The majority of the landed trawl catch consists of quota
managed, high-value, white-fleshed scalefish species such as blue grenadier,
spotted warehou, tiger flathead, orange roughy, ling and redfish (Table 1, Figure 3,
Figure 4). The landed catch ranges in price from $0.80/kg to $12.00/kg back to the
boat.

Table 1. Estimated gross value of recorded catches by the SETF (ABARE). From Smith and Wayte
2005.

Quota Species 2000-01 2001-02 2002-03 2003-04

Catch Valug Catch Valug Catch Valug Catch Valug

t $000 t $000 t $000 t $000

Orange roughy 4,186 14,107 3,422 12,491 4,162 15,065 2,385 7,919
Blue grenadier 7,561 9,754 9,157 18,039 8,815 14,104 8,651 10,987
Flathead 2,631 6,235 2,855 11,933 3,369 8,187 3,707 8,007
Ling 1,465 6,550 1,179 3,606 1,054 5,632 1,091 4,962
Spotted warehou 3,792 5,119 3,657 5,486 4,181 4,348 3,383 4,313
Jackass morwong 919 1,681 795 1,646 851 1,361 717 1,261
School whiting 496 621 509 1,533 606 1,237 449 950
Redfish 774 1,346 864 1,175 777 1,158 637 918
Mirror dory 239 705 406 795 622 1,088 617 1,219
John dory 143 1,145 135 790 157 950 178 1,028
Ocean perch 373 567 307 901 327 835 325 719
Gemfish 456 1,784 221 852 269 833 176 493
Royal red prawn 283 1,064 378 1,250 232 654 192 317
Blue warehou 363 838 328 499 280 487 279 605
Gummy shark 90 298 108 520 101 389 99 486
Blue eyetrevalla 103 727 68 384 59 372 68 499
Saw shark family 50 135 77 164 123 366 134 288
Silver trevally 121 391 144 294 147 312 162 279
School shark 33 127 32 166 40 150 29 90
Elephantfish family 8 14 10 16 32 50 52 49
Other 4527 10,604 3,630 7,508 4,310 8,187 4,574 8,718
Total 28,613 63,8121 28,282 70,048 30514 65665 27,906 54,107
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Figure 3. Annual retained catch of orange roughy, blue grenadier and other quota species, 1986 to
2003. Figure from Smith and Wayte 2005.
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Figure 4. Species composition of retained catches of quota species recorded by the SETF during
2003. Adapted fom Smith and Wayte 2005.

Great Australian Bight Trawl Fishery

The Great Australian Bight Trawl Fishery (GABTF) extends from Kangaroo Island off
South Australia, to Cape Leeuwin in Western Australia and out to the Australian
Fishing Zone (AFZ) boundary, encompassing an area of about 812 000 km? (Figure
5). Inshore, it borders two State-managed areas and offshore it extends to the limit of
the Australian Fishing Zone (AFZ).

The fishery is managed by the Commonwealth using limited entry and restrictions on
vessel size. Only ten trawlers are licensed to fish and vessels exceeding 40 m in
length are not permitted to fish demersally inside the 400 m isobath. These input
controls were the main form of management prior to 2006. In 2006 output controls in
the form of TACs with ITQs were introduced for Bight redfish, deepwater flathead and
orange roughy.
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Figure 5. Regional zones of the GABTF.

The vessels in the GABTF tend to be a bit larger than most of those in the SETF
because they need to make longer trips away from the coast due to the isolation of
the fishing grounds from the ports. Most of the vessels are “wet boats” but there are
at least two freezer trawlers that work in the GABTF from time to time.

Over 120 species are captured in the GABTF. Of these about 60 are commercial
species but about 20 species make up the bulk of the commercial catch (Knuckey
and Brown 2002). In shelf waters of <200m depth, deepwater flathead
(Neoplatycephalus conatus) and Bight redfish Centroberyx gerrardi) are the main
target species, but significant quantities of angel shark (Squatina tergocellata),
chinaman leatherjacket (Nelusetta ayraudi), jackass morwong (Nemadactylus
macropterus), and yellowspotted boarfish (Paristiopterus galliparvo) are also taken.
Catches in depths of >600 m have been dominated by orange roughy (Hoplostethus
atlanticus) with occasional landings of oreo dories Oreosomatidae). There is a
developing fishery for upper slope species, such as western gemfish (Rexea
solandri), blue grenadier (Macruronus novaezelandiea) and ling (Genypterus
blacodes).

Table 2. Total annual landings (tonnes) of the 3 major species in the GABTF: 1998-2002.

1998 1999 2000 2001 2002 2003 2004
Deepwater flathead 780 559 657 827 1173
Bight redfish 371 412 326 445 253
Orange roughy 647 819 378 297 239

-10 -
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Other species 935 996 643 1231 868

TOTAL 2733 2786 2004 2800 2533
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Figure 6. Species composition of retained catches of quota species recorded by the SETF during
2003. Adapted from Smith and Wayte 2005.

Fisheries Bycatch

Bycatch is defined as the unwanted catch of fishing operations. It is of increasing
concern because of the potential impact on the marine environment and also
because it is considered a wasteful practice (AFMA 2000). The nature of trawl
fishing in some sectors of the SESSF is such that a substantial amount of the catch
is discarded as bycatch. There are numerous reasons why these fish are discarded
(Liggins and Knuckey 1999) but in most cases the low price, lack of quota, limited
space for onboard cold storage and often lengthy periods at sea before unloading
the catch, make it uneconomic for the fishers to retain these species and the bycatch
is therefore not utilised.

The bulk of the bycatch consists of fish with little or no current commercial value.
The bycatch in the SESSF includes a significant number of low value edible species
such as ribbonfish, latchet, barracouta and NZ dory that are typically discarded. As a
general rule, a minimum price of $0.60/kg is required for the bycatch to be worth
being retained by the vessel.

Previous bycatch utilisation project

A Food Science Australia project, funded by Fisheries Victoria, entitled ‘Value-Adding
Bycatch for Export’ (Weerasinghe et. al. 2000) evaluated the technical and economic
feasibility of developing new processed seafood products from SESSF trawl fishery
bycatch, including the commonly discarded species in western Victoria of New
Zealand dory and ribbonfish. The project developed three potential new processed
seafood products, viz. fish strings, spicy fish bits and fish burgers, and concluded that
there was a cost-benefit case for commercialisation. Should some of the low value

-11 -
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species be processed into such products, it has the potential to return millions of
dollars back to the fishing industry. There has been no industry uptake of the
project’'s outputs to date, however, because the supply chain requirements for the
proposed new production system are both unclear and incomplete at all stages from
on-board the fishing vessels through the processing sector to the market place and
consumers.

More specifically, the lack of uptake by the industry of this project’s research outputs
has been compounded by:

- Lack of commercial partners and associated active communication and
engagement between researchers and industry;

- Lack of understanding by researchers about form of the catch and availability of
guantities suitable for processing, including logistics of supply, post-harvest QA
and associated storage requirements;

- Lack of effective end-use strategy including environmental scanning to facilitate
targeted commercialisation outcomes; and

- Lack of value chain data and associated network feasibility analysis to identify
gaps and synergies.

Need

Noting the shortfalls of the project mentioned above to reach commercialization, a
project was submitted to DPI to demonstrate (for adoption) how the SESSF supply
chain needs to work to get bycatch back to port and then to the processors for
market-ready production of differentiated value-added products. The logistics of
supplying domestic and export markets with a quality assured product was also part
of the investigation. It was considered that investment by DPI in such a project would
contribute valuable knowledge to assist industry to value-add their bycatch
significantly and assist in securing additional market opportunities for trawl wild-
capture fisheries in Victoria.

In assessing the project application, DPI considered that before this investment could
be made, there was a requirement for the present status of the industry in Victoria to
be quantified and qualified with regard to its present capacity, and its ability to be
involved in industry development activities and also its ability to implement practice
change resulting from these activities.

Objective

The primary objective of this scoping study is to provide a succinct, up-to-date
characterisation of the trawl sector of the SESSF, with a particular emphasis on the
bycatch resource and associated market opportunities relevant to Victoria. This
includes state and national production and market demand of bycatch (both existing
and potential), with a further emphasis on specific risks, opportunities and resources
relevant to future market and product development.

-12 -
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Relevant DPI and industry personnel will use this information for the purposes of
developing a strategy for improved utilisation of bycatch.

Characterisation of the bycatch resource

In this report “bycatch” refers to the fish, sharks and other marine organisms that are
discarded from the vessel at sea during commercial fishing activities. The definition
does not include that part of the "catch” that is not landed but is killed as a result of
interaction with fishing gear as stated in the National Bycatch Policy.

Most of the information available on bycatch in the SESSF has been derived from the
Integrated Scientific Monitoring Program (ISMP), which uses on-board field scientists
to collect information on the quantity, size and age composition of the retained and
discarded catch taken by board trawlers and Danish seine vessels working in the
SETF. The ISMP has a stratified sampling regime reflecting catch composition,
fishing methods and area fished, and has been specifically designed to provide
estimates of quota and nonquota discard rates in the fishery (Smith et al. 1997,
Knuckey et. al. 1999).

South East Trawl Fishery

Based historical ISMP information (Knuckey et. al. 2000, 2001,2002), we know that
for a variety of reasons (Liggins and Knuckey 1999), considerable discarding takes
place in some areas of the SETF (Liggins 1996; Knuckey and Liggins 1999). The
rate of discarding from trawling in the SETF is not uniform across the fishery.
Generally, the lowest levels of discarding are in the target fisheries for spawning
orange roughy and blue grenadier off Tasmania, where more than 90% (by weight) of
the total catch is usually retained and often consists of predominantly one species
(eg. Figure 7- Western Tasmania). In the mixed species “market” fisheries in western
Victoria, Bass Strait, eastern Victoria and off the south east coast of New South
Wales, up to 50% of the catch may be discarded. Similar trends have been occurring
in the fishery in recent years. In the trawl fishery off western Victoria, 27% of the
trawl catch was discarded during 2003, whilst in Bass Strait and eastern Victoria,
44% and 55% of the catch was discarded respectively (Figure 7).

Analysis of the composition of the discarded catch from the SETF shows that it is
comprised of some 350 species, of which 20 species made up 75% of the discarded
catch (Table 3). Commonly discarded species include barracouta (Thyrsites atun),
Chinaman-leatherjacket (Nelusetta ayraudi), New Zealand dory, (Cyttus
novaezelandiae), Jack mackerel (Trachurus declivis), Southern frostfish, (Lepidopus
caudatus), round-snouted gurnard (Lepidotrigla mulhalli), blue warehou, (Seriolella
brama) and toothed whiptail (Lepidorhynchus denticulatus). This is a summary from
across the fishery as a whole, the species composition of discards is different in
different regions of the fishery. For example, New Zealand dory is a common discard
in western Victoria but not in the east. Cucumber fish and gurnards were more
commonly caught and discarded in the east. Some species, like whiptails and
barracouta are discarded across broad areas of the fishery (Knuckey and Liggins
1999). Some of the fish which are discarded are quota species which may be
discarded due to minimum legal lengths, influence of restrictive Total Allowable
Catches (TACs) and Individual Transferable Quotas (ITQs), and both quota and

-13-
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commercial non-quota species are often discarded because of their low value due to
various market and economic forces (Liggins and Knuckey 1999).

In addition to variability in species composition, the amount of discarding is also
variable across the fishery by season, depth and region. Nevertheless, the overall
amount of discards has been reasonably constant over recent years at between 21-
29%. The discarding of quota species in the SETF has ranged between 4-12% and
the discarding of non-quota species ranged between 60-75% (Table 4). Importantly,
the estimated weight of discarded non-quota species ranges between about 11,300 —
16,000 t annually. During 2005, the discarded catch was estimated to be 15,722 t,
consisting of 2,859 of quota species and 12,863 t of non-quota species (ISMP Table
5). Should markets be developed, there is potential for a large proportion of this
bycatch to be landed in or transported to Victoria and utilised. 43% (by weight) of
SESSF product is landed in Victorian ports and a further 24% is landed in Tasmania

of which a large proportion is freighted through to Melbourne.

Table 3. Species composition of the bycatch discarded from the South East Trawl Fishery. Data

sourced from the Integrated Scientific Monitoring Program 2005.

Number % by Cumulative
Common Name Scientific Name of shots weight %
Barracouta Thyrsites atun 253 12% 12%
Chinaman-Leatherjacket Nelusetta ayraudi 309 11% 23%
New Zealand Dory Cyttus novaezelandiae 178 6% 29%
Jack Mackerel Trachurus declivis 401 5% 34%
Southern Frostfish Lepidopus caudatus 168 5% 39%
Round-Snouted Gurnard Lepidotrigla mulhalli 205 4% 43%
Blue Warehou Seriolella brama 187 4% 47%

Lepidorhynchus

Toothed Whiptail denticulatus 168 4% 51%
Piked Dodgfish Squalus megalops 326 3% 54%
Rubyfish Plagiogeneion macrolepis 107 2% 57%
Cucumber Fish Chlorophthalmus nigripinnis 372 2% 59%
Grooved Gurnard Lepidotrigla modesta 200 2% 61%
Blue Grenadier Macruronus novaezelandiae 246 2% 63%
Green-Backed Stingaree Urolophus viridis 160 2% 65%
Spotted Warehou Seriolella punctata 474 2% 66%
Deepwater Burrfish Allomycterus pilatus 343 2% 68%
Gargoyle Fish Coelorinchus mirus 109 2% 70%
Whiptails/Rattails Macrouridae 210 2% 71%
Draughtboard Shark Cephaloscyllium Sp. A 235 2% 73%
Grooved / Roundsnouted
Gurnard Lepidotrigla Spp 45 2% 74%
Other 26% 100%

-14 -
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Table 4. Annual totals of the retained and estimated discarded catch of quota and non-quota species
in the trawl sector of the SESSF. Data sourced from the Integrated Scientific Monitoring Program.

1998 1999 2000 2001 2002
Retained Discarded Retained Discarded Retained Discarded Retained Discarded Retained Discarded
Quota 22826 3123 27228 1092 26294 1280 24983 2193 26213 2037
Non-quota 4632 12876 5783 15162 6605 16088 7703 11292 5079 12770
Total 27458 16000 33011 16254 32899 17367 32685 13486 31292 14807

% Discarded

29%

25%

26%

21%

24%

Table 5. Estimates and coefficients of variation (CVs) of the discard rates of all quota species and
“other” non-quota species across the SETF. From Koopman et. al. 2005.

Species Discard CV of Target Estimated Estimated SD of SD of
rate * discard Ccv discarded retained discarded retained
rate weight wei%ht weight weight
(t) ®) ® ®)
Blue grenadier - 1.47 0.129 1.5 18.52 980.27 1.66 116.41
nonspawning
Blue grenadier - 0.15 1.304 1.5 8.24 5461.26 1.21 792.64
spawning
John dory 0.33 0.301 0.8 (1.5) 1.74 189.7 0.37 16.56
Mirror dory 16.32 0.035 0.4 (0.8) 170.31 565.31 10.41 30.21
Tiger flathead 4.06 0.051 0.8 (1.5) 228.38 3607.03 14.05 188.61
Eastern gemfish 51.94 0.033 0.4 83.21 87.32 5.3 4.69
Western gemfish 6.04 0.105 0.8 8.92 137.87 0.62 9.5
Pink ling 0.08 0.323 1.5 0.8 904.25 0.04 50.51
Jackass morwong 454 0.069 0.8 (1.5) 47.32 759.61 2.6 31.87
Orange roughy 8.59 0.186 1.5 (0.8) 3.74 2791.57 1.16 258.15
Redfish 36.08 0.029 0.4 377.44 537.87 92.59 42.21
Ocean perch - inshore 85.99 0.011 0.4 194.43 22.1 49.92 0.97
Ocean perch - offshore 10.26 0.056 0.4 (0.8) 40.86 282.52 2.79 15.18
Royal red prawn 5.65 0.741 1.5 (0.8) 43.46 220.69 2.67 68.08
Blue eye trevalla 0 1.5 0 84.26 0 4.59
Silver trevally 1.56 0.107 1.5 41.01 464.35 8.4 104.37
Spotted warehou 21.12 0.034 0.8 (0.4) 1183.28 3310.34 92.15 174.06
Blue warehou 51.37 0.046 0.8 (0.4) 381.44 261.96 53.85 37.63
School whiting 111 0.127 1.5(0.8) 26.36 654.19 2.97 160.68
Total Quota 2859.46 21322.47
Total Non-quota 66.86 0.003 0.4 12863.36 5562.73 166.23 88.75

! The discard rate is the estimated discard rate of each species across the fishery based on ISMP data. Discard rates were
combined with total landed catch? to estimate the total retained and discarded catch + 1 standard deviation (SD).
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Figure 7. Composition of the total catch, retained and discarded by weight during 2003 for six areas of
the SETF sector (Source: ISMP data from Smith and Wayte 2005)
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Great Australian Bight Trawl Fishery

Knuckey and Brown (2002) assessed the bycatch levels in the GABTF. Similar to
the SETF, the GABTF was found to have different levels of bycatch in the different
regions of the fishery. The target orange roughy fishery carried out off Albany and
Esperance has virtually no bycatch (0.4% by weight). The small discarded catch
consisted of hard coral (80%) with lesser amounts of spikey oreo (7%), whiptails (2%)
and squid (2%).

The market fishery in the GABTF predominantly targets Bight redfish and deepwater
flathead. The amount and composition of the bycatch in the central and eastern
regions of the GABTF market fishery is different. Overall, the percentage (by weight)
of the catch that was discarded in market shots varied from 35% in the East Zone,
56% in the Central Zone, to 33% in the West Zone. In the East Zone, the discarded
catch was dominated by latchet (22%), draughtboard shark (13%), southern frostfish
(12%) and greeneyed dogfish (9%). In the Central Zone, latchet (51%) also
dominated the discarded catch with lesser amounts of wide stingaree (11%), sponge
(9%) and small chinaman leatherjacket (5%). The discarded catch in the West Zone
was again dominated by latchet (41%), with lesser amounts of chinaman
leatherjacket (11%), sponge (8%) and wide stingaree (8%) (Knuckey and Brown
2002). A similar species composition of the bycatch was observed during 2005
(ISMP Table 6).

Table 6. Species composition of the bycatch discarded from the Great Australian Bight Trawl Fishery.
Data sourced from the Integrated Scientific Monitoring Program 2005.

Number % by Cumulative

Common Name Scientific Name of shots weight %

Latchet Pterygotrigla polyommata 197 28% 28%
Wide Stingaree Urolophus expansus 126 16% 44%
Sponge Various spp. 155 12% 55%
Barracouta Thyrsites atun 165 7% 62%
Fiddler Ray Trygonorrhina fasciata 116 6% 68%
Smooth Stingray Dasyatis brevicaudata 83 4% 72%
Ornate Angel Shark Squatina tergocellata 196 3% 76%
Sandy-Backed Stingaree Urolophus bucculentus 40 3% 79%
Piked Dogfish Squalus megalops 136 3% 81%
Chinaman-Leatherjacket Nelusetta ayraudi 188 2% 84%
Deepwater Burrfish Allomycterus pilatus 138 2% 86%
Swallow-Tail Centroberyx lineatus 89 2% 88%
OTHER 12% 100%

Obviously, there is a lot of interest by GABTF operators to find a use for the main
bycatch species — latchet, which makes up around 30% of all bycatch. Different
companies have tied various options such as processing and exporting latchet but
there has been little success to date. The other GABTF bycatch species that
represent real opportunities for value-adding are the barracouta and chinaman
leatherjackets.
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In an aside, there is interest by pharmaceutical companies in the bio-prospecting
potential of sponges. Due to the nature of demersal trawling, however, it is not likely
that the harvest of sponges by this method would be ecologically sustainable. The
high catches of sponges is often only associated with trawlers “opening up” new
grounds.

GAB Central discardad

Figure 8. Composition of the discarded catch (by weight) for the four regions of the GABTF (Source:
Knuckey and Brown 2002).

Bycatch properties

When landed on the deck of the trawlers, the bycatch is in as good condition as the
commercially valuable edible fish. At this point the catch is usually sorted by the
crew and the commercial species are processed if necessary (most species are kept
whole but some species such as ling, grenadier and gemfish are headed and gutted)
and then packed into 32 kg boxes, iced and stored in refrigerated holds. Some
vessels use refrigerated brine tanks rather than ice, in which case the fish are placed
in nets in the brine and boxed when they are unloaded. During or after the
commercial fish are sorted and stored, the bycatch is discarded at sea.
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There is potential, therefore, for the bycatch to be stored in the same manner as the
commercial species. In most wet boats there is considerable labour involved in
sorting, icing and storing the fish and the crew are not likely to expend this effort
unless they get a reasonable return from the sale of the fish (they are usually paid on
a percentage of the catch). As a rule of thumb, a minimum price to the boat of $0.60
- $0.80 is required before it is deemed commercially viable to land the fish from wet
boats. In most vessels there is sufficient capacity for storage of bycatch in the holds.

Current industry and product value chains

Major Victorian Ports

Source: Seafood Industry Victoria http://www.siv.com.au

Lakes Entrance

Located 319km east of Melbourne, Lakes Entrance is the eastern hub of the
Victorian fishing industry with a large number of boats based at the port. Lakes
Entrance Fishermen's Co-Operative Society Limited (LEFCOL) was incorporated in
1964. The co-op started as a gear store but has expanded its role and now provides
services such as ice and bin provisions, unloading and consigning facilities,
marketing advice and administrative and political support. The Co-op is a major
supplier to the Victorian fresh fish market and also represents a considerable
proportion of the fresh fish consigned to the Sydney Fresh Fish Market. Fish landings
to the port vary from 5,000 to 9,000 tonnes annually and represent a value to the
Victorian community in the order of AU$150 million.

Current fishing operations in Lakes Entrance include:

- The largest Danish seine trawl fleet in Australian (17 boats)

- Deep water board trawlers (5 boats) and inshore trawlers (6 boats)

- A shark fishing fleet (6 boats)

- Estuarine fishermen who fish the Gippsland Lakes (18 boats)

- A scallop harvesting fleet that also catch squid when in season (30 boats)
- Rock lobster (3 boats)

- Bait fishers who supply recreational anglers (9 boats)

Lakes Entrance

o Abalone
mRock Lobster
m=cale Fish

Total $2.8 million Total 1291 tonnes  |720510F=
mCther
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Portland

Portland is a medium sized town (population 11,000) in western Victoria some 362km
west of Melbourne. It has a deep water port important for shipping the regions
produce of aluminium, wool, timber, live stock, grain and wood chips. Commercial
fishing is Portland's longest established industry and injects about AU$40 million
annually into the local economy. Recently, privatisation and expansion of the
commercial port has created berthing and unloading difficulties for fishing operators
using the port.

Portland is Victoria's second largest fishing port. Current fishing activities from
Portland include rock lobster, king crabs, abalone, deep-sea trawling, drop-line
fishing, mesh netting, hand-line fishing and squid jigging. Southern rock lobster has
been the major fishery for Portland for decades and supports a fleet of around 30
vessels. These boats are licensed to fish in the Victorian western zone fishery (Apollo
Bay to the Victorian-SA border). This fishery is worth around AU$10 million a year.

Current fishing operations in Portland include:

- Rock lobster (30 boats)

- Abalone (6 boats)

- Deep water board trawlers (14 boats)

- King crab

- Hand line (6 boats)

- Squid jigging (45 boats)

- Mesh net (3 boats)

The SESSF deep-sea trawl boats based in Portland supply 40 per cent of the fish
sold through the Melbourne Wholesale Fish Market. Fourteen vessels operate from
Portland, fishing within the South East Fishery fishing to Kangaroo Island (SA) in the
west and the east coast of Tasmania. The Portland trawl fleet lands 6000 tonnes of
fish on the Australian market each year. An estimated AU$20 million of trawl fish is
landed at Portland's wharves annually. SESSF drop-line fishing targets blue eye

trevalla (Hyperoglyphe antarctica) and other species on the edge of the continental
shelf, but only one or two boats are left in this fishery.

Portland
oAbalone
mRock Lobster
m=cale Fizh
illi Scall
Total $10.4 million Total 339 tonnes |0
mither
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Melbourne

Port Melbourne is the only other major port in Victoria where SESSF trawl product is
landed. There are only 1-2 deep water trawlers that use Melbourne as their home
port. Generally, these vessels fish throughout eastern and western Victoria and
around Tasmania.

Melbourne
o Abhalone
mFock Lobster
m=cale Fish
Total $8.7 million Total 595 tonnes  [2oonioks
mther

Of the total SESSF product landed at various Victorian ports, these ports account for
85% of landings (AFMA 2005 Catch Disposal Records). Portland is the largest,
accounting for 45% of all Victorian SESSF landings. Lakes Entrance and Melbourne
have 34% and 6% respectively.

Typical Supply Chain Map

In the Victorian ports above and in interstate ports such as Hobart and Eden in the
SESSF and Port Lincoln and Adelaide in the GABTF, there is a typical supply chain
as follows.

Step 1 Fish are captured in a 3-5 hour trawl and commercial
Harvest species are sorted on the deck. Non-commercial species
(Vessel) are discarded overboard.

Step 2 Most fish are not processed at all on board but a number of
On board processing | species such as grenadier, ling and gemfish are headed
(Vessel) and/or gilled and/or gutted to ensure flesh remains of high

guality.

Step 3 Most vessels place the same species of fish into standard
On-board storage 32kg fish boxes. Ice is placed on the top and the boxes are
(Vessel) stored in the vessel holds. Some vessels use refrigerated

brine to chill the fish. Fish are stored in this manner for 1-7
days in the SETF or 7-10 days in the GABTF

Step 4 At the end of the trip, the fish are weighed in the boxes,
Road transport labelled and more ice is applied to the top of the fish box as
(Freight company) the fish are unloaded at the wharf onto refrigerated semi-

trailers. Transport to the market may take up to 24 hours.
There are a few companies that deal specifically in fresh fish
transport
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Step 5 Fish are unloaded at wholesale or processing site. For the
Processing/distribution | bulk of the fish in Victoria, this site is the Melbourne
(Wholesaler / | Wholesale Markets, but some fish may also be transported
processor) to smaller regional sites. Many fish are filleted at this point

by the numerous processing companies at the Markets.

Step 6 Fish in either filleted form or whole are transported in small
Road transport refrigerated trucks to the retail outlets or to other regional /
(Processor / retail | suburban processing sites respectively.

company)

Step 7 Fish may be sold direct to the consumer in either whole or
Retail filleted form through fish shops. Alternatively the consumer
(Retail company /| may purchase prepared and cooked fish from “fish and chip”
restaurant) shops or restaurants.

Whilst the above map represents a “typical” supply chain, there are many variations
to this. Importantly, Lakes Entrance Cooperative has a port-based facility for
processing and selling fish and they also have an export-grade packing and freezing
facility. Many of the school whiting caught by the Danish seine fleet are exported to
Asia.

Policy context for bycatch in the SESSF

On a world-wide basis, there is increasing concern about the ecological impacts of
trawling (see review by Hall 1996). Reports of high levels of bycatch of fish and other
species, habitat degradation, bad practices, stock depletion and perceptions of
wastage and negative ecological impacts continue to fuel these concerns. To ensure
fishing is conducted in an ecologically sustainable manner, there are a range of
different national and international acts, policies and plans that influence the way
fisheries operate in Australia. Although some of these operate on a broad scale and
context, they can influence how fisheries are managed with respect to bycatch.
Others specifically relate to bycatch mitigation.

Australia's Ocean Policy was released in 1998 to ensure the care, understanding and
wise use of our oceans. It provides the framework for development of Regional
Marine Plans that determine the conservation requirements of large marine
ecosystems by assessing the region's resources, identifying the user pressures and
deriving planning and management options through discussions with key
stakeholders.

The Convention on the International Trade in Endangered Species provides varying
degrees of protection to endangered wild animal and plant species depending on
their biological status and the effect international trade has upon them.

Under the Commonwealth Fisheries Management Act 1991 there is a requirement to
"ensure that the exploitation of fisheries resources and the carrying on of any related
activities are conducted in a manner consistent with the principles of ecologically
sustainable development and the exercise of the precautionary principle, in particular
the need to have regard to the impact of fishing activities on non-target species and
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the long term sustainability of the marine environment". Similar principles are
embodied in State and Northern Territory fisheries legislation for both marine and
freshwater environments.

Recent amendments to Schedule 4 of the 1982 Wildlife Protection (Regulation of
Exports and Imports) Act removes the blanket exemption for fish and requires
demonstration that fish being exported are not threatened as a result of their harvest.

Also, the National Strategy for Ecologically Sustainable Development and the
National Strategy for the Conservation of Australia's Biodiversity place responsibility
on fishery agencies and fishers to address bycatch.

The policies that relate more specifically to SESSF bycatch are detailed below.

The National Policy on Fisheries Bycatch

All Australian Governments agreed to develop a bycatch policy to provide a national
framework for coordinating efforts to reduce bycatch — The National Policy on
Fisheries Bycatch. The Policy provides options by which each jurisdiction can
manage bycatch according to its situation in a nationally coherent and consistent
manner.

The Policy recognises that there will be different ways of addressing the bycatch
issue for different fishing activities. In some fisheries, fishery-specific bycatch action
plans will be developed. In others, different mechanisms may be used e.g. by
incorporating specific measures into management plans. Actions will be prepared in
consultation with stakeholders, through for example Fisheries Management Advisory
Committees and Consultative Committees. The Policy provides a framework for the
development of such actions.

Guiding Principles of the Policy

The following guiding principles provide the philosophy which underpins the Policy
and capture the spirit in which actions to address bycatch will be developed and
implemented.

All decisions and actions to address bycatch will:

- Foster stewardship of Australia's aquatic resource, ie maintain and improve the
quality, diversity and availability of fisheries resources, including fish habitats, and
the integrity of the aquatic ecosystem into the future;

- Promote cooperative and transparent approaches involving all stakeholders for
effective stewardship of our aquatic resources;

- Integrate short-term considerations with long-term goals in managing aquatic
resources;

- Use robust and practical methods to assess bycatch so as to make decisions on
management;

- Recognise the unique biological, economic, cultural and social nature of individual
fisheries;
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- Encourage cooperation in the development of complementary and effective
arrangements between relevant authorities where stocks overlap, are split
between jurisdictions, or are migratory;

- Ensure the widest adoption of bycatch mitigation measures through collaboration
between the commercial, recreational, charter and indigenous fishing sectors,
research and research funding organisations, environment and nature
conservation agencies and fisheries management agencies;

- Apply the precautionary approach to the management of fish and aquatic
resources.

Core Objectives of the Policy

An over-arching objective of the Policy is to ensure that bycatch species and
populations are maintained at sustainable levels. Within this are the following sub-
objectives:

1. To reduce bycatch;
2. To improve protection for vulnerable/threatened species;
3. To minimise adverse impacts of fishing on the aquatic environment.

The Commonwealth and States/Northern Territory are addressing bycatch through a
range of approaches. In particular, Victorian fisheries management provides that
fishing is conducted in an ecologically sustainable manner. All licences are subject to
a range of prescribed conditions which control gear use, and set seasonal and area
closures. A major objective of fisheries regulations is to control bycatch. Regulations
are reviewed regularly and updated as required. Management Plans are being
developed for all commercial fisheries and these are required to address any existing
or potential bycatch issues.

The Commonwealth Policy on Fisheries Bycatch

Consistent with the National policy, the Australian Government has developed its
own bycatch policy for use in its fisheries, the Commonwealth Policy on Fisheries
Bycatch. The Commonwealth Policy on Fisheries Bycatch states requires the
development of a strategic approach to addressing bycatch to ensure fisheries in
Australian waters are ecologically sustainable. The Commonwealth, through AFMA
and stakeholders is addressing bycatch by developing and implementing fishery
specific Bycatch Action Plans. These plans are being developed for each fishery and
by collecting relevant information on levels and composition of bycatch, they aim to
minimise the impacts of fishing, reduce bycatch levels and increase community
education and awareness of bycatch issues in fisheries.

Environment Protection and Biodiversity Conservation Act

The Environment Protection and Biodiversity Conservation Act (EPBC Act 1999)
contains a range of regulations which include Strategic Assessment of a fishery to
ensure it is being carried out in an ecologically sustainable manner; establishment of
recovery plans and reporting regimes for cetaceans, various measures to address
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threatened species and/or communities, migratory species and listed marine species.
It also allows for the establishment of Marine Parks and Reserves to aid in the
maintenance of community biodiversity in marine ecosystems.

The SESSF has undergone Strategic Assessment under the EPBC Act. Based on
this Assessment the fishery was declared as an approved Wildlife Trade Operation
(WTO) for a period of three years. Given the uncertainty associated with this fishery,
however, and the need to progressively implement improved management
arrangements, the declaration was subject to a humber of conditions which included
that:

1) AFMA, in consultation with industry and other stakeholders:
? develop and implement management arrangements to significantly reduce the

current total level of quota and non-quota discards in the SESSF within 3
years; and

? within 12 months as part of the bycatch plan determine target reduction levels

and baselines for future discarding in the fishery that are acceptable to
Environment Australia.

2) Effective management requirements to use discard and other bycatch mitigation
measures will be introduced at the conclusion of a trial and development period of up
to three years. AFMA will monitor the extent of uptake of mitigation measures and
introduce mandatory measures where voluntary uptake of measures is insufficient.

In addition to the above, some SESSF bycatch species (deepwater dogfish and
eastern gemfish) .have been nominated for listing under the EPBC Act. Should they
be listed, the Act provides for development of Recovery Plans and recognition of Key
Threatening Processes; and where appropriate, reducing these processes through
Threat Abatement Plans.

SESSF Management Plan and Management Regulations

The SESSF is formally managed under the Southern and Eastern Scalefish and
Shark Fishery Management Plan (2003). The Management Plan limits access to the
fishery through the grant of boat statutory fishing rights that provide access to an
area of the fishery using a particular type of gear, and allow fishing for non-quota
species. Quota statutory fishing rights have been granted for about 30 scalefish and
shark species or species groups. Operators may only fish for quota species if they
hold the relevant quota statutory fishing rights (ITQs) (AFMA 2006).

Input controls are also used in the SESSF, including:

- Limited entry (an operator must hold a fishing permit or a boatSFR to be able to
use a boat in a specific area of waters);

- Area closures and other forms of spatial management such as depth restrictions;
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- Gear restrictions such as minimum mesh sizes for trawl and gillnets and
maximum numbers of hooks per day for scalefish hook operators;

- Trip limits; and
- Minimum size limits for some species.

SESSF Bycatch Action Plan

The objective of bycatch action plans for all Commonwealth fisheries, including the
SESSF is “To ensure the impacts of the fishery’s bycatch on the ecosystem are
sustainable and consistent with legislative requirements”

Fishery Specific Issues and Risks

All Commonwealth bycatch action plans outline the major bycatch issues and risks in
each fishery against each of the following categories:

1. listed threatened species & ecological communities;
2. high risk and other bycatch species;

3. removal of habitat; and

4. impact of total bycatch on the broader ecosystem.

Within these broad categories, the specific issues in the SESSF may vary depending
on the area of the fishery and the type of fishing gear used.

Strategies

Of specific relevance to the trawl sectors of the SESSF, the following strategies are
being put in place to reduce the impact of total bycatch on the broader ecosystem.

1. Continue to quantify the extent of bycatch / discarding in the fishery sectors
2. Reduce total bycatch / discards across the SESSF
3. Assess capacity to utilise some proportion of current discards

4. Determine the nature and scale of fishing gear lost in each of the sectors of
the SESSF
Performance indicators:

Output:
- Discard benchmark levels set and reduction targets achieved
- Measures in place to reliably quantify discard levels across all sectors
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- Feasibility and effectiveness of bycatch mitigation measures to reduce discarding
and incidental take of bycatch assessed

- Measures in place to reduce discarding and high grading of target and non-target
species

- Structured monitoring and reporting procedures in place to determine the amount
ant type of gear loss

- Industry codes of practice developed and assessed for effectiveness

Outcome:

Greater knowledge of the extent of bycatch and discarding across the SESSF and
management measures implemented to reduce total discard as required. Greater
knowledge of the extent of gear loss across the SESSF.

Future Operating Environment for the SESSF

During November 2005, the Australian Government released its $220 million
“Securing our Fishing Future Initiative”. The Initiative had three main features:

- New fisheries management actions to ensure the sustainability of Commonwealth
managed fisheries.

- A Marine Protected Area (MPA) network in the South-east Marine Region to
protect areas of marine biodiversity.

- A $220 million Fisheries Structural Adjustment.

The Fisheries Structural Adjustment makes available $220 million to reduce the
number of fishers operating in Commonwealth fisheries, particularly those that are
overfished or at risk of overfishing, and to account for the impact of the proposed
MPAs. This will assist operators to exit the industry and provide assistance to directly
affected businesses, workers and communities dependent on the fishing.

As part of management actions of this Initiative, in December 2005 the Federal
Minister for Fisheries, Forestry and Conservation issued a formal direction to AFMA
to take decisive action to ensure the sustainability of Australia’s fish stocks and
secure the fishing industry’s future. The aim of the Direction was to halt overfishing
and to create the conditions that gave overfished stocks a chance to recover to an
acceptable level in the near future.

In response to this Direction, AFMA has developed proposed management
arrangements for the SESSF that includes a section aimed at minimising the
incentives for discarding. It is stated in these proposed arrangements that discarding
will be illegal in 2007 and that bycatch of non-quota species will need to be halved by
2008. The mechanisms by which this will be achieved have yet to be finalised but
modification to gear will for a large part of the bycatch reduction. In line with this the
following changes are being implemented.

- Gear modifications in the prawn trawl and otter trawl sectors of the SESSF to
significantly reduce the bycatch of juvenile scalefish. In the fish trawl sector the
following gear modification have been proposed:
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2 Either 90mm codend of single twine mesh; or
> 102mm double twine mesh; or
2 90mm double twine mesh with a square mesh / (or T90) 90mm mesh panel
(15 by 20 bars/mesh); and
2 In July 2006, 115mm mesh wings and net mouth (50 meshes deep from
centre of headline).
- Continuation of the ISMP to estimate discard rates across the fishery.

Evaluate the benefits of using increased mesh to reduce the bycatch of juvenile
scalefish species by Danish seine and undertake an evaluation of the volume and
type of bycatch that is taken by this method. Gear modifications or spatial closures
will be implemented in the Danish seine fleet mitigate bycatch impacts as soon as
practicable.

Policy Implications for bycatch

Given all of the above, there is no doubt that the total weight of bycatch being taken
by the trawl sector of the SESSF will be reduced in future years. Research projects
investigating bycatch reduction methods have shown potential options for gear
modifications that reduce the capture of small fish (Knuckey et. al. 2006) and industry
is now adopting these changes. Nevertheless, gear modifications will not completely
resolve the trawl bycatch issue. Put simply, commercial fish species cover a broad
spectrum of shapes and sizes and trawl gear that efficiently captures these fish in a
multi-species fishery will also capture a level of bycatch. Gear modifications may
reduce the bycatch of small fish by up to 30% by weight but this comes at a
considerable short-term (3-5 year) cost to industry in terms of lost commercial
catches. This cost is reduced over time as commercial species grow to largers sizes
with improved yield. Gear modifications will not reduce the bycatch of larger fish
species that have low commercial value such as barracouta, southern frostfish etc.
In order to achieve the bycatch reduction targets outlined in the SESSF future
operating environment, the trawl industry will need to explore options of bycatch
utilisation.

It is important to note, however, that there are environmental concerns about the
utilisation of bycatch from trawl fishery operations. Foremost is the need to
demonstrate that the practice is ecologically sustainable. Trophic models have been
developed which enable testing of the ecological impact of retaining bycatch instead
of discarding it dead at sea. The potential for endangered species to be part of this
bycatch is also an issue. Second, is the concern that fishers will “target” bycatch if it
has some economic value. The arguments on this point are less clear and
presumably are reduced if the practice can be demonstrated to be ecologically
sustainable.

Potential bycatch products

It is important to note at the outset that while there is presently a significant amount
of bycatch from trawl fishing that has the potential to be utilised, as a renewable
resource there will always be a limit to the amount of bycatch that is available
regardless of the markets that develop. There is however, some potential to develop
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target fisheries for species that are presently discarded and increase the utilisation of
that resource.

Theoretically, the potential products for which SESSF trawl bycatch can be used are
many and varied, but in a practical sense, there are probably only a couple of options
that are commercially feasible. The feasibility of these various options is discussed
below.

Fishmeal / protein source

Practically all fish species as well as most other marine animal life may, in principle,
be converted into fish meal (FAO 1986). A wide variety of fish species is used for the
production of fish meal and oil in different countries (FAO 1986). Table 1 gives some
examples of constituents of whole fish from different stocks. The composition and
quality of the raw material are predominant factors in determining the properties and
yield of the products. A separation of fatty substances (lipids) from the other
constituents of fatty marine animals is one of the major operations in the manufacture
of fish meal and oil.

Total landings of “industrial” fish for fishmeal production have been around 20-25
million tonnes per year over the last 20 years, producing up to 6 million tonnes of
fishmeal per year (Shepherd, Pike et al. 2005). Not all stocks are being sustainably
fished, but industrial fish stocks are generally thought to be in good condition.
Fishmeal production from seafood waste or discards has been mooted as a future
area of development (Shepherd, Pike et al. 2005). Indeed, waste from seafood
processing is reported contribute to the production of up to 33% of fishmeal produced
in the EU (15) and 17% globally (FIN 2004).

Table 7. Composition of whole fish; average values over a number of years (in percent).
(FAO 1986)

Fish species Protein | Fat | Ash | Water
Gadoids

Blue whiting. North Sea 17.0 5.0 | 4.0 | 75.0
Hake. South Africa 17.0 2,0 | 3.0 | 79.0
Scombroids

Mackerel, spring, North Sea 18.0 55 |16 | 75.0

Mackerel, autumn, North Sea 15,0 |27.0| 1.4 | 56.5

Horse mackerel, North Sea 16.0 |17.0| 3.8 | 62.7
Horse mackerel, South Africa 17.0 8.0 | 4.0 | 72.0

Elasmobranchs

Dogfish 19.0 8.9 |23 | 70.0
Salmonoids
Capelin, Norway 140 [10.0| 2.0 | 75.0
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In reality, there is limited opportunity for the production of fishmeal from SESSF
bycatch. The problem is not the properties of the fish, but the low volume of fish
caught over a wide geographical area relative to global fisheries. Fishmeal plants
have high capital construction and operations cost and as a global commodity,
require high volumes of fish to be commercially viable. A land-based fishmeal plant
would need to be constructed at central point (Melbourne / Geelong?) to get the
volume of fish required from throughout the SESSF, but the transport costs required
to bring the fish to this central location would be prohibitive. There have been a
number of privately-funded feasibility studies on the potential of producing fishmeal
from bycatch and processing waste but these have not lead to any commercial
development. There is only one fishmeal plant operating in SE Australia, but it is
based on product caught in targeted fishing operations for high volumes of small
pelagic species.

Fertiliser

In recent years there has been considerable progress in the use of fish wastes as a
fertiliser product. In a simple and low capital process, silage is produced from fish
wastes through hydrolysis. Liquid products such as “Charlie Carp” are produced in
this manner and have seen good household markets established for a relatively small
volume of this type of product. On a larger scale, there has been investigation of the
potential to use wastes from commercial fish processing facilities in SE Australia to
make a solid phosphate fertiliser suitable for application in broad-acre agriculture.
Australian Seafood Co-products (note — the author has an interest in this company) is
a company formed to facilitate the cooperation of fishing processing operations
across SE Australia in this venture. There is potential for this same process to apply
to SESSF bycatch as well as processing waste. The capital outlay and operation
costs required for a silage plant are much lower than for a fishmeal plant and small
facilities can operate on a regional basis that suits the scale of the fishery.
Importantly, the silage process can begin on board which removes the labour-
intensive need for the crew to ice and store the product. Potentially, with litle manual
labour, bycatch fish can be coarsely minced on board and hydrolysed in bulk in an
isolated hold of the vessel and returned to port. One difficulty in this option however,
is that AFMA needs to be assured that quota species are not to put through this
process to avoid quota decrementation.

Surimi

Global surimi production is estimated to be between 550 000 and 600 000 tonnes,
with approximately half of the volume based on Alaskan pollock. Other species used
for surimi production include threadfin bream (itoyori), atka mackerel, hoki, blue
whiting and cod (GLOBEFISH 2005), while blue grenadier and redfish may also be
used (http://www.austrimi.com.au/). Other available species are also used the
necessary specifications to produce a quality product are met, including white colour
and low lipid content (http://www.austrimi.com.au/).

Imports of surimi to the EU have been risen from approximately 20,000 tonnes in
1994 to 80,000 tonnes in 2003, with Spain and France the greatest importers of
surimi (GLOBEFISH 2005, Figure 9).
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Figure 9. Imports of surimi to the EU (15) from 1994 to 2003

There is potential for SESSF trawl bycatch to be used in the production of surimi.
Redfish (Centroberyx spp) is a species that has been successfully utilised for surimi
in the past. Generally, these were small fish caught off the coast of NSW that were
unsuitable for the market that would have been otherwise discarded. The presence
of a surimi market for these small redfish in the early 1990s resulted in far less
discarding of this species. When the surimi processor closed down, discarding of
redfish increased again and it is now one of the largest discards of quota species.
Although redfish are found mainly off the coast of NSW, there may be potential for
other small fish species that range across the SETF to meet the requirements for
processing into surimi. Austrimi has indicated the blue grenadier was suitable for
surimi.  This species is now too valuable as a market fish to consider this option, but
the many closely related whiptail species are a very large component of trawl bycatch
and may be suitable for use in this market. It is important to ensure that the take of
small or juvenile fish is sustainable before developing these markets.

The Bight redfish caught in the GABTF are much larger than redfish in the SETF and
generally sell well as whole fish on the market. There is virtually no discarding of
these fish. Latchet, however, may present an opportunity for the production of surimi
and it forms the largest proportion (30%) of the discarded catch in the GABTF. It is
difficult to reduce the capture of latchet from trawl nets through gear modification due
to the large spines and box-shaped head which are caught easily inthe meshes.

Overall, the use of bycatch for the production of surimi deserves some consideration
as the markets are already established and growing. As with other options that
involve the production of a commodity based on fish products, Australia is a very low
volume producer on a global scale and production from Australian-caught product,
even if it is bycatch, needs to be cost effective against the potential imports of such
commodity products.
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Whole fish / fillets

Another potential avenue for the utilisation of bycatch lies in the marketing of new
species for sale as whole fish or fillets. The common issue raised in the supermarket
sector is that “locally produced seafood is otherwise too variable in both supply and
price for supermarkets to stock on a regular basis, that's why there's so much
imported stuff.” Blue grenadier is one of the only exceptions to this rule, generally
sold as skinless, boneless fillets “thawed for your convenience”.

Therefore, for this to be cost-effective option for a bycatch species against the
numerous imports that are currently available from either aquaculture or wild-capture
fisheries, it would need to be based on large species that have high volume and are
readily available year round. There are few trawl bycatch species that meet these
criteria.

Two species that could be considered are barracouta and southern frostfish
(ribbonfish). Both of these species are large, commercial, edible species but are
usually discarded in high volumes in the SETF because of their low value.
Barracouta was the backbone of the Victorian fishery during the 1930s — 1940s with
over 1000 t landed each year before the fishery collapsed prior to the Second World
War (Coutin 2000). Although the fishery was rekindled after the war catches
declined as fisheries for other species developed and catches have remained low for
the last 30 years with no targeted fishing. There are numerous anecdotal reports that
support rebuilding of the barracouta stocks over the last 50 years. In recent years,
however, the availability of white, skinless, boneless (and tasteless) fillets has tended
to change local preferences for fish and the strong fish taste and numerous bones in
barracouta has not seen it resume a place on the whole-fish market. Southern
frostfish is not dissimilar to barracouta in this respect except it is even more difficult to
extract a boneless fillet For these reasons alone, it is unlikely that it would be worth
trying to market these as separate species suitable as whole fish or fillets.

With some level of processing, however, it is quite conceivable that these species
could be an appropriate resource for development of a value-added product.

Value adding

As distinct from the categories above, which basically involve production of a fsh
commodity, this section deals with the potential to utilise bycatch by making value-
added products.

Sainsbury’s of the UK carry at least 50 value-added fish products, including breaded
and battered fish fillets (cod, haddock, plaice, sole, mackerel), ready to cook meals,
smoked fillets, and packaged portions, in addition to seafood sauces and fresh fish.
(http://www.sainsburystoyou.com/webconnect/index.jsp?bmUID=1140495417856).

Other European suppliers carry a vast range of packaged value-added seafood
products, including battered, breaded, pies, ready meals, children’s meals, cakes and
specialities not available in Australia fttp://www.lyons-seafoods.com/products.htm;
http://www.youngsfish.co.uk/).
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Australian supermarkets also have a range of value-added seafood products. Most
of the items are derived from imported processed product but a few are processed in
Australia from imported product. There are a few Australian-produced items but most
of these are derived from salmon, trout and shellfish aquaculture, not wild-capture
fisheries. There are virtually no value-added products derived from SESSF scalefish.

During this short project, there was difficulty in assessing the market potential for the
use of bycatch in value-added products. The main reason for this is because, unlike
commodities, they tend to be specific products made from certain species for
particular markets and information on market potential is difficult to obtain. Fish
fingers and other crumbed fish products are an exception, but as with other fish
commodities, Australia is unlikely to be able to compete on a global scale with the
high-yield fisheries that produce the white meat for these particular products.

The market potential for a value-added product based on SESSF trawl bycatch
probably lies in developing some innovative products that may suit a niche market
either on the domestic or export market. Alternatively, it could replace some of the
imported value-added seafood products. This was the focus of the original Food
Science Australia project which investigated using the commonly discarded species
of New Zealand dory (Cyttus novaezelandiae) and toothed whiptail (Lepidorhynchus
denticulatus) to produce a frozen fish burger, a shelf-stable ready-to-heat and serve
meat solution — “spicy fish bits” and a shelf-stable fish snack — “fish strings”
(Weerasighe et. al. 2000). This project revealed that the composition of the species
was suitable for the product development with acceptable levels of seasonal
variation. The concept products were successfully developed and appropriate
processing parameters were designed. Further, the products were proven to be
shelf-stable and local consumer evaluation revealed the products had an acceptable
flavour. Unfortunately, this project did not result in any activity towards
commercialisation of the products. There are probably a number of reasons for this,
but high among these is that there were no through-chain partners committed to or
extensively involved in the project. Put simply, it was an isolated agency-run
research project that was divorced from the commercial reality of the seafood value
chain. The supply chain requirements for the production were both unclear and
incomplete at all stages from onboard the fishing vessels through the processing
sector to the market place and consumers.

The extensive and robust scientific work undertaken by the project achieved its goals
of product development and even explored potential markets but to be of value to the
seafood industry more investment in establishing through-chain partnerships in the
development and commercialisation of the productis required.

Market Opportunities

When compared to Europe, Asia and North America, at 21 kg per capita, Australia
has one of the lowest annual seafood consumption rates. Importantly, Australia
currently imports approximately 50% of the volume of seafood we consume
domestically of which frozen fillets, processed into mass consumption products, form
a major proportion (Table 8).
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As part of a larger Victorian “food cluster” project, Street Ryan (2006) is presently
conducting a feasibility study in which they reviewed the potential for a “Co-products”
cluster focused on lowvalue seafood products. They provide a good analysis of the
potential domestic market opportunities for such project as summarised below.

Street Ryan (2006) highlight that Australian supermarkets have a low share of the
retail seafood category by comparison with other perishable categories such as fruit,
vegetables, meat and poultry. Combined, supermarkets only hold a 20% market
share of fresh seafood annual sales. This is approximately $275 million of an
estimated $1.3 billion retail market. In the other perishable categories, the
supermarkets’ share is 50-70%. This situation could be described as a weakness in
the ability of the market to distribute product to mainstream consumers, and this
weakness limits per capita seafood consumption in Australia. They attribute this, in
part, to a lack of development of informed supply chains in the seafood catching and
aquaculture sectors as a general rule. Street Ryan (2006) states that “In
agribusiness it has become common for meat, fruit and vegetable producers and
processors to have direct relationships with food service and retail customers.
However, in seafood these relationships have not evolved. This is due to a number of
factors, which include,

- The range and value volatility caused by supply variations of the wild catch

- A supply chain that is weak on identifying the true value added for margins taken
and which has a concentration of power at the wholesale supply level.

- Building and maintaining the skill requirements at retail stores.

- Generating the self-fulfilling “volume sales” required to keep product fresh,
confident and appealing to consumers.

- Logistics solutions that lock in involvement with wholesale infrastructure and limit
the scope for capturing all benefits from direct dealings closer to the product
source”.

Table 8 Supply and Consumption of Seafood; 1998 to 2000 Averages

Country Production Imports Exports Total Domestic | Consumption

(000 tonnes) | (000 tonnes) | (000 tonnes) | Consumption per capita
(000 tonnes) (kilograms)

Asia

Japan 5,928 5,201 287 8,221 65

Malaysia 1,355 394 236 1,248 57

South Korea 2,361 831 711 2,511 48

China 40,368 5,446 2,931 31,884 25

Europe

Portugal 221 711 131 715 72

Norway 3,144 758 2,668 232 52

Sweden 377 379 501 271 31

France 836 2,093 705 1,871 32

United Kingdom 1,021 2,171 920 1,286 22

Italy 547 1.392 208 1,415 25

North America

Canada 1,116 964 1,003 746 24

United States 5,182 3,215 1,440 6,035 22

Oceania

Australia 245 406 151 405 21

New Zealand 700 28 558 113 30

SOURCE: Australian Food Statistics 2003
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Strategy for improved bycatch utilisation

There are good potential opportunities for utilising bycatch from the trawl sectors of
the SESSF. There is a real and complex challenge, however, in taking this from an
idea to a commercial reality. The challenge starts with recognising potential markets
for products that can be produced from bycatch and following the supply-chain
requirements back to the complicated environment of operating a trawl vessel in an
ecologically sustainable fishery.

Street Ryan (2006) state that there is a need for ‘significant cultural change among
members of the fish catching sector; a change which will see their roles shift from
suppliers of a commodity, to a supply chain partnership in which they adjust their
product handling methods to deliver a quality product to meet customer
expectations”. There are a number of SESSF catching sector companies that now
recognise this need and are looking for opportunities and partnerships along this line.
At the other end of the value chain supermarkets and retailers recognise that they
can greatly improve their understanding and management of seafood products. In
the middle, there are processing companies with the facilities and knowledge to
commercialise the processing of bycatch species into value-added products as
demonstrated by Weerasinghe (2000) on a trial basis. As an example of this
potential, Street Ryan (2006) indicates that there is a global trend towards increasing
guantities of retail seafood being sold from self serve fixtures and in modified
atmosphere packaging (MAP). Thy explain thatthe production infrastructure for MAP
seafood is in place, and ranges of product have been produced and supplied, but
these products still struggle for the critical volume. If the performance of the seafood
category is lifted then this part of the range @an also succeed and deliver further
growth.

In referring to the wild-catch sector, Street Ryan (2006) highlight a number of other
supply side factors that can assist an increase domestic sales of seafood (and
potentially bycatch utilisation). These include:

- Overcoming the perception of “lowvalue” and applying correct catching and
processing techniques to make bycatch available to the domestic market supply
chain.

- The fishing industry working closely with domestic retailers to improve their
performance, there is potential to provide an understanding of retailer priorities
and practices that can be translated into marketing and support dealings with
retailers in export markets. This can flow on to increase export market
performance.

- Improving the capacity of the domestic market to better distribute a wider range of
seafood, so that local product will capture the scale to provide a substitute for
some imported product. Particularly, the potential for lower valued products to
directly substitute imported mass processed product. This could also bring more
stability to the retail range on offer.

The next step needed to progress the utilisation of trawl bycatch is to facilitate
meetings between various potential value-chain partners that may be interested in
being involved. The author is a research consultant to both the South East Trawl
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Fishing Industry Association and the Great Australian Bight Industry Association,
whose members own >80% of the SESSF quota. Through discussions with these
associations and a number of the individual companies listed below | have already
determined a willingness to explore commercial through-chain opportunities for
value-adding trawl bycatch species. Potential contributions of product, machinery
and human resources have been suggested by companies in the catch and
processing sectors. Some of these companies also have well developed distribution
and retail networks that will be valuable to a through-chain partnership. In fact, there
are a number of projects already in place through the SESSF Industry Development
Subprogram (funded by the Fisheries Research and Development) which will support
this type of work. Examples include the development of bulk slurry ice system to
improve product quality from trawlers in the SETF and development of ASCo to
utilise fish processing wastes. These projects, of which the author is Principal
Investigator, have accessed over $150,000 of industry funds (cash) and leveraged
over $1 million in Government funding from various sources. There is significant
potential to augment this industry development work in to demonstrate (for adoption)
how the SESSF supply chain needs to work in Victoria to get bycatch back to port
and then to the processors for market-ready production of differentiated value-added
products. It is considered that investment by DPI in such a project would contribute
valuable knowledge to assist industry to value-add their bycatch significantly and
assist in securing additional market opportunities for trawl wild-capture fisheries in
Victoria.

Industry Contacts

Associations

Australian Seafood Industry Council

Address: PO Box 533 Curtin, ACT 2605
Contact: Richard Lindsay

Phone: 02 6281 0383

Fax: 02 6281 0438

Email: asic@asic.org.au

South East Trawl Fishing Industry Association

Address: PO Box 69 Shearwater TAS 7307
Contact: Gail Richey

Phone: 03 6428 7766

Fax: 03 6428 7755

Email: trawline@tassie.net.au

The South East Trawl Fishing Industry Association was incorporated in 1990,
although it had already existed for some years prior to that date. Membership is open
to all trawl operators, marketers and processors, and current membership represents
approximately 90% of quota holdings in the trawl sector of the SESSF. SETFIA
represents the interests of all trawl operators, and promotes the consumption of
guality trawl caught fish.

Great Australian Bight Industry Association
Address: PO Box 596 Ulladulla NSW 2539
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Contact: Jeff Moore

Phone: 02 4455 5030

Fax: 02 4455 5030

Email: gabia@internode.on.net

Catching Sector

Sanfords Seafoods Australia
Address:
Contact: Angus Nicholls
Phone:
Fax:
Email:

Sanfords Seafoods Australia incorporates the processing arm of Racovolis
Amalgamated Fish Agents and the catching sector of Ocean Fresh Fisheries.

Australian Fishing Enterprises
Address:
Contact: Christian Pyke
Phone:
Fax:
Email:

Originally based on the tuna canning industry in South Australia, Australian Fishing
Enterprises (AFE) is now the largest operator in the farming/Ranching of tuna for the
Japanese Sashimi market. In the late 1980’s AFE became involved in the South
East Trawl Fishery. Australian Fishing Enterprises now operates a fleet of 8 catching
vessels in the South East Fishery, the Great Australian Bight, Southern Bluefin and
small pelagic fisheries. Three of these vessels (two trawlers and a longline vessel)
operate directly in the SESSF. They catch and sell fresh fish into the Australian
domestic market and are pioneering the catching, processing and freezing of
premium quality product onboard their vessels. This product is being successfully
sold into both domestic and overseas markets.

A. Raptis and Sons

Address: PO Box 182 Hindmarsh, SA 5007
Contact: Jim Raptis

Phone: 08-8346 8171

Fax: 08 8340 2272

Email:

A Raptis & Sons Pty Ltd is amongst the largest privately owned fishing and seafood
trading companies in Australia. Raptis is the largest operator in the GABTF with
three licences and introduced fish freezing trawlers into this fishery. Their Adelaide
premises have a large processing facility and a retail shop. The main processing
facility encompass contract processing for a wide range of fresh fish and shellfish
from an extensive array of agents in Australia. It also handles product from the
company vessels in Australian and overseas fisheries. Fresh and live product from
Queensland, South Australia and New Zealand is available at this site.
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Processors

Austrimi Seafoods Pty Ltd

Address: PO Box 182 Hindmarsh, SA 5007
Contact: Mark Gooley

Phone: 035272 1690

Fax: 0352721725

Email: mark.ho@austrimi.com.au

Austrimi Seafoods Pty Ltd is a Geelong-based company supplying value-added
seafood products to the domestic market as well as processing raw materials for
export to Asia. Surimi is made from fresh fish and is the fish paste from which
Austrimi’s products are made. The company has developed a number of Surimi
based value added products which have seen it grow into one of Australia's largest
seafood processing companies. Austrimi's main activities include manufacturing
surimi products such as seafood highlighter (imitation crab meat), seafood sticks,
calamari rings and other crumbed products. Currently, the company imports all of its
fish paste. Austrimi supplies some of Australia's largest Retail Chains eg Coles,
Woolworths and Franklins and is also a major exporter to Japan, New Zealand and
Asia. Austrimi's aim for the future is to develop new products, that introduce a new
style of seafood diet to the Australian life style.

Fayman International

Address: PO Box 165 Preston VIC 3072
Contact: Marvin Fayman

Phone: 039480 6200

Fax: 039480 4542

Email: info@fayman.com.au

Website WWWw.jimjurie.com.au

Fayman International is a trader of general commodities and animal byproducts
including fish products. The company has EU-approved facilities in India and trades
to over 40 countries.

Australian Gourmet Seafoods

Address: 2 Aster Ave Carrum Downs VIC 3201
Contact: Jeremy Brooks

Phone: 039775 0675

Fax: 03 9775 0069

Email: jeremybrookes@agseafoods.com.au

Australian Gourmet Seafoods is a seafood processor and wholesaler. It produces
sushi, pickled seafoods and seafood finger foods.

Jack Miriklis Pty Ltd

Address: Stalls 12-13 Melbourne Wholesale Fish Market 440
Footscray Rd West Melbourne VIC 3003

Contact: George Miriklis

Phone: 03 9689 5306

Fax: 03 9687 5235

Email:
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Jack Miriklis is a wholesaler to the hospitality industry, the retail trade3 and other
wholesalers and consolidators. The company handles most species from the SETF
and had two vessels operating in the fishery.

Clamms Seafood Pty Ltd

Address: 1/2 Somerville Road Yarraville VIC 3013
Contact:

Phone: 03 9689 6322

Fax: 039689 4877

Email: gary@clamms.com.au

The company is a distributor of fish products in Victoria with a number of retalil
outlets. It includes Jim Jurie fish merchants which processes and supplies all kinds of
seafood. It has a delivery service to supermarkets retailers and caterers.

Mantzaris Fisheries

Address: 44-54 Corio Quay Rd Geelong North VIC 3215
Contact: Steven Mantzaris

Phone: 035277 1766

Fax: 035277 1767

Email: mantzaris@pipeline.com.au

Mantzaris Fisheries supplies seafood products to local markets and exports
substantial quatities to the USA, Eurpoe, Japan, Hong Kong, China and other parts
of Asia. It is the largest processor of arrow squid — a byproduct of the SESSF
trawlers.

Wholesalers
LEFCOL Pty Ltd
Address: PO Box 154 Lakes Entrance VIC 3909
Contact: Jeff North
Phone: 035155 1688
Fax: 03 5155 2859
Email: lefcol@net-tech.com.au

LEFCOL, Lakes Entrance Fishermen’s Cooperative Society Pty Ltd includes
associated companies Leftrade Ltd, Consolidated Fishermen (Australia), RF
McLaughlin & Consolidated Fishermen (Australia) Pty Ltd and Kai Fresh Fish.
LEFCOL is the largest fish cooperative in Australia serving a fleet of around 70
vessels from six fisheries. It supplied fish to both domestic and international markets.
It is the main wholesaler and processor of fish caught by the Danish seine fleet of the
SESSF.

Melbourne Wholesale Fish Markets

Address: 440-468 Footscray Rd West Melbourne VIC 3003
Contact: Tim Rieniets

Phone: 03 9687 2962

Fax: 03 9689 2252

Email:
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The Melbourne Wholesale Fish Markets is the main distribution point for fresh fish in
south eastern Australia. Most of the fresh fish caught by SESSF vessels in
Tasmania, Victoria and South Australia goes through this market.

PFD Food Services

Address: 26 Rushdale St Knoxfield VIC 3180
Contact: David Wright

Phone: 0397639144

Fax: 039763 2167

Email: Melbourne@pfdfoods.com.au

PFD Foods is a large national wholesale and distribution company operating out of
45 locations around Australia covering 90% of the country’s population. It is a major
supplier of fish and other produce throughout Australia.
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