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Introduction

The target species of the spanner crab fishery is Ranina ranina, a true brachyuran crab
representing the only species of its genus in the Family Raninidae. Other raninid species
are small and have no known commercial significance. Small fisheries for R. ranina occur
(or have occurred) throughout the Pacific Ocean in Hawaii, southern Japan, the
Philippines, and western Thailand, and at a single location in the Indian Ocean (the
Seychelles Is.). Other official records of the species' distribution include Mauritius,
Réunion, East Africa, and "East Indies to China" (Tyndale-Biscoe and George 1962). It is
commonly known in Australia as the spanner crab, and elsewhere as red frog crab (SE
Asia), kona crab (Hawaii), and krab giraf (Seychelles). The species is abundant in
southern Queensland and northern NSW waters. A small number (2 or 3) spanner crabs,
captured in WA some decades ago, are recorded in the West Australian Museum.
However there have been no subsequent reports from that State, and there is no evidence
of the existence of significant populations of the species either there or anywhere in
Australia other than Queensland and NSW.

This fishery is of particular significance in Queensland, as (in some years) its harvest has
been the largest of any individual species taken by the State's commercial fishing industry.
Annual catches have exceeded 3,700 t (1994) and in 2000 were just over 2,000 t. The
commercial fishery in NSW harvests a little over 10% (around 300 t) of the reported
annual Australian catch. Recent genetic studies (J. Ovenden, DPI AFFS pers comm.,
2001) indicate that the east coast fishery is almost certainly operating on a single
reproductive stock. At present (for historical reasons), the Queensland and NSW fisheries
are being assessed and managed separately. However the Queensland Crab Stock
Assessment Group (SAG) is currently considering the feasibility of conducting joint
assessments, and the possibility of co-management with New South Wales Fisheries of
the entire east coast fishery is an option for future consideration by Queensland Fisheries
Service.

Recreational fishers also take spanner crabs in Queensland waters, but the total
recreational catch is comparatively small. A creel survey conducted in southern
Queensland in 1995-96 (Sumpton et al. 1998) collected data on recreational catches of
spanner crabs, from which it was estimated that the annual catch at the time was about
14,000 crabs weighing in total 5-6 t. The Queensland recreational fisheries survey
(RFISH) estimated from fisher diaries that approximately 32 t (79,000 crabs) were
harvested in 1997 (J.Higgs, Queensland Fisheries Service, pers. comm. 2001).

Published estimates of the catch of spanner crabs by Aboriginal and Torres Strait Islander
fishers are not available and are unlikely to emerge from the 2000-2001 National
Recreational and Indigenous Fishing survey, as the indigenous component focuses on
northern Australia. However the indigenous catch is unlikely to even approach the
magnitude of the small recreational catch. The proportion of the recreational spanner crab
catch from the 1997 RFISH diaries that can be attributed to indigenous fishers was
estimated to be around 2% (< 1 tonne) (J.Higgs, QFS, pers. comm. 2001).

Queensland Spanner Crab Fishery Report September2001 Page 2



14?’ 15f°

T10°

Managed
Area B

20°

QUEENSLAND

Managed
Area A

% Total Effort |
0.01-1

[

1-5

]
1
Bl s
|
[ |

10 -20

>20

1 1
1%5° 155°

Distribution of effort in the Queensland Spanner Crab fishery, 2000.

Apart from occasional portunid crabs (mainly blue swimmer crab - Portunus pelagicus
and three spot crab - P. sanguinolentus), there are no by-product species taken in the
Queensland spanner crab fishery. Because of their shape, the terminal dactyls on the legs
of portunid crabs are not prone to becoming entangled in the tightly-strung mesh of a
spanner crab dilly which consists of a square frame with a flat section of net hung tightly
across it. Even with the much less selective conical dillies initially used in the fishery,
however, the catches of portunid crabs were not great. In a research survey of the area
from Moreton Is to southern Fraser Is between 1981 and 1983, a total of 42 blue swimmer
crabs and 55 three-spot crabs were caught in 1,865 net-lifts (with conical dillies),
equivalent to 0.052 crabs per net-lift (Jones and Brown 1983).

Most of the Queensland commercial spanner crab catch is exported as live product to east
Asia, principally Taiwan and Hong Kong. The crabs are cooled to about 15° C prior to
transportation by air, in polystyrene boxes. A small quantity of crab is also sold as chilled
cooked product on local markets. Prices obtained by fishers vary on the basis of market
demand and available supply, but in 2000 were typically in the range of $2.50 to $5 per
kg.
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Overview of the Development of the Spanner Crab Fishery in northeastern
Australia

e The Australian fishery for spanner crabs was established in coastal waters offshore
from Moreton Bay and the Gold Coast in the late 1970s. It was discovered that the
baited tangle nets used in the inshore/estuarine fisheries for mud crabs and blue
swimmer crabs were equally effective at catching spanner crabs offshore.

e During the 1980s the fleet comprised mainly small outboard-powered runabouts with
primitive (if any) hauling machinery. For most operators spanner crabbing was a part-
time occupation. New potential fishing grounds were discovered further north along
the Sunshine Coast and Fraser Island (Jones and Brown 1983) and south into the
northern rivers region of NSW. Development of the domestic market was hindered by
the frequent landing of poor quality product, the result of inappropriate post-harvest
handling practices and a high rate of retention of small crabs. This problem was
largely overcome by the introduction of a minimum legal size of 10 cm carapace
length, which also prevented the taking of a large proportion of the (smaller sized)
female crabs (see Brown 1986 for a detailed description of the fishery and the first
biological research on the Australian spanner crab population). Throughout the 1980s,
total catches were relatively small, probably about 300 t annually. (Brown 1986).

e After some initial trial shipments to Hawaii, US west-coast ports and Asia during the
late 1980s, a live export market was developed in Taiwan in 1992-1993. Initial
problems with in transit mortality were researched by QDPI's Centre for Food
Technology (see Paterson ef al. 1994), and appropriate handling techniques developed
and adopted by the industry.

e The establishment of a reliable high-volume east Asian market was a significant
turning point in the history of this fishery. An increasing proportion of the fleet
became dedicated to spanner crabbing and the fleet grew rapidly, with a trend towards
larger vessels of the type used in the WA rock-lobster fishery. As a result, fishing
effort increased almost exponentially over the period between 1990 and 1994 as
crabbers expanded their operations northwards to previously unexploited grounds
north of Hervey Bay.

e In response to concerns by fishers, processors, managers and researchers about the
future sustainability of the spanner crab resource and fishery (Brown 1993, 1994a), a
warning against further investment in the fishery was issued by the Queensland
Fisheries Management Authority [QFMA] in January 1994.

e Asaresult of a wide-spread belief that a large and as yet untouched 'stock' of spanner
crabs could be found north of the Capricorn Group of islands between the central
Queensland coast and the Swains Reefs, the ‘lagoon’ region north to Bowen between
the GBR and the mainland was surveyed by DPI. This survey failed to find any
evidence of additional crab resources of any kind north of the existing fishery (Brown
1994b), thus confirming the limited distribution of commercial quantities and
reinforcing the need for cautious management.
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e In December 1995 interim management arrangements were introduced by the QFMA
which:

(1) created a limited entry fishery for fishers who could demonstrate a past
dependence on the fishery (reported catch of at least 500 kg per annum in any
year between 1992 and 1994).

(i1) created two fishery areas: one as a developed fishery (Managed Area A [MAA])
and the other as a developing fishery (Managed Area B [MAB]). Management
restrictions applying to Managed Area B were intentionally less stringent than
those in Managed Area A as an incentive to promote exploratory fishing in
new areas.

(ii1) Set an annual quota of 2000 tonnes in Managed Area A.

(iv) Set a maximum daily catch quota of 300 kg for authorised fishers. This was done
to prevent the market gluts and droughts that might be expected to occur
under a competitive Total Allowable Catch [TAC] arrangement. At that stage
Individual Transferrable Quota [ITQ] allocation and management was still
under consideration.

e During the 1995-96 season, the 2000 t TAC was harvested in 33 weeks, creating
marketing problems through lack of continuity of supply. As a result, an additional
600 t was added to the quota as an interim measure for that one year.

e In 1996 the Queensland Minister for Primary Industries requested the QFMA to
develop (for introduction in 1997) long-term management arrangements to ensure
greater social and economic viability for the fishery while ensuring ecological
sustainability.

e In April 1997 a Draft Management Plan proposing an Individual Transferable Quota
system for Managed Area A of the fishery was released. Later that year the QFMA
established the Crab Stock Assessment Group (SAG), to report to the Crab Fishery
Management Advisory Committee on appropriate stock monitoring and assessment
procedures particularly with reference to the spanner crab fishery. The SAG
comprised scientists, fishery managers and industry representatives.

e The first Draft Management Plan was opposed by industry, largely because of
concerns about how the TAC would be allocated to individual licence-holders by way
of Individual Transferable Quotas. After an extended period of consultation between
industry and management, which involved independent contracted reviews, a second
Draft Management Plan and Regulatory Impact Statement was released in December
1998 and was accepted early in 1999.

o The Fisheries (Spanner Crab) Management Plan 1999, authorised under the Fisheries
Act 1994 was approved by the Governor-in-Council on 1 April 1999 with the new
arrangements coming into effect on 1 June 1999 (see Attachment 1 to this report).
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To test the sensitivity to error of this assessment process, it was modelled by a working
group of stock assessment experts at the 1998 South-East Queensland Stock Assessment
Workshop (Dichmont et al. 1999). Specifically, a simulation model was set up to test the
robustness of the decision rules in the face of uncertainty and error in (i) recruitment
variability, (i1) catch rate (observation error), (iii) appropriateness of spatial definition of
Assessment Regions with respect to stock structure, and (iv) assumption of
proportionality between CPUE and stock biomass (ie. possibility of hyperstability). Two
sub-models were set up — an operational sub-model defining system dynamics, and a
management sub-model simulating TAC response to the decision rules.

The following scenarios were tested, with the indicated outcomes:

(1) Resource seriously depleted: Decision rules performed extremely well. They did
not allow the stock to become extinct, and reversed the downward trend in
population biomass.

(i1) “Stock” in one Assessment Region seriously depleted or with much smaller
carrying capacity: Decision rules conserved all remaining “stocks” but failed to
prevent collapse of the seriously depleted one.

(iii)  Resource extremely large, TAC well below sustainable levels: Decision rules did
not respond well; unable to take advantage of high resource biomass and
population characteristics.

The Working Group’s conclusions from this simulation exercise in August 1998 were that
the Decision Rules were very conservative, precautionary and risk-averse. They were
likely to perform well in a declining fishery but may under-utilise the resource when it is
in good condition. As a result of this finding, the draft Decision Rules were amended to
allow a greater increase in annual TAC when the 5-year trend indices were positive, but
without modifying the precautionary response to stock declines

Information need: The (amended) Decision Rules need to be re-evaluated by the
Spanner Crab Stock Assessment Group using risk-assessment modelling prior to
February 2002.

The assessment process is undertaken annually, as stipulated in the Management Plan.
The TAC year commences on 1 June, and the Assessment Year extends from 21
December to the following 20 December . For example, the TAC for the year 2001-02
was set prior to 1 March 2001 on the basis of catch and effort data for the five previous
Assessment Years, i.e. 21 December 1995 to 20 December 2000. Once the Decision Rules
have been applied and a TAC calculated for the next TAC year, the Assessment Report is
forwarded to the MAC for endorsement, and then to the Chief Executive for approval.
The Chief Executive then notifies all relevant licence-holders of the decision rules and the
outcome of their application with respect to a change (or otherwise) in the TAC.

1.1.3  The distribution and spatial structure of the stock(s) has been established and
factored into management responses.

Small fisheries for spanner crabs R. ranina occur (or have occurred) throughout the
Pacific Ocean in Hawaii, southern Japan, the Philippines, and western Thailand, and at
the Seychelles Is. in the Indian Ocean. Commercially exploitable populations of spanner
crabs occur off the central eastern Australian coast. The main focus of the spanner crab
fishery on the Australian east coast is in coastal waters between Yeppoon in south-central
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Queensland (23° 00’ S) and Ballina in northern NSW (29° 00’ S). In Queensland the
fishery takes place principally in coastal oceanic waters shallower than about 80 m, and
almost exclusively outside estuarine influences.Recent genetic work using mitochondrial
DNA methods by J. Ovenden, DPI AFFS (pers. comm., 2001) indicates that the east-coast
stock is highly likely to be a single reproductive stock.

Assessment need: Consideration is being given to developing a collaborative process
(involving Queensland and NSW) for monitoring and assessing the stock, rather
than (as it is at present), this being done by the two States separately.

The jurisdictional area of the fishery in Queensland waters is extensive (Figure 1). It
encompasses tidal waters under Queensland jurisdiction as defined by the
Commonwealth/State Offshore Constitutional Settlement (OCS) along the entire length of
Queensland's shoreline, from the NSW to the NT border.

The recreational fishery covers all these waters, while the commercial fishery is divided
into two distinct management areas. To an extent, separate management measures apply
in these two areas, which are defined as follows:

Managed Area A: This area includes all tidal waters south of latitude 23° S and east of
longitude 151°45” E. It constitutes the “developed fishery” and is where more than 95%
of Queensland’s spanner crab catch is taken.

Managed Area B: This includes all Queensland tidal waters in the following areas:

(a) North of managed area A and east of longitude 142°31°49” E.
North of latitude 10°48° S and between longitude 141°20° E and longitude
142°31°49” E.

(b) In the Gulf of Carpentaria between the 25 nautical mile line and the shore of
the mainland at high water mark, south of latitude 10° 48’ S.

Figure 1 indicates that although the fishery appears to cover a great area of Queensland's
coastal waters (about 170,000 n. mi°), only about 8% of this area (14,500 n. mi?) is
actually subject to a significant level of exploitation. Most fishing activity has occurred in
Managed Area A, particularly offshore from the Sunshine Coast, Gold Coast and
Capricorn Coast (Figure 1). The reasons for this are probably that (a) the fishery is limited
to within about the 80-90 m isobath, (b) the habitat is not uniformly suitable for sustaining
spanner crab populations, and (c) fishing effort has tended to concentrate in locations
close to major ports with suitable processing and marketing infrastructure. The non-
uniform distribution of fishing effort within Managed Area A (the main part of the
fishery) is evident from Figure 1. Relatively little fishing effort has been expended in
Managed Area B since the beginning of the logbook reporting system, and it is believed
that at least some of the location records are erroneous. The lack of intensive spanner crab
fishing in Managed Area B is because available evidence suggests that the resource does
not extend much further north than the northern boundary of Managed Area A.

The designation of two Managed Areas was the result of uncertainty about the northern
limits of the exploitable resource. Survey work by the Department of Primary Industries
indicated that there were unlikely to be significant populations north of about 22° 30°
S,but a contrary (but unconfirmed) perception within industry led to the designation of a
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Managed Area (B) with more flexible management arrangements designed to encourage
industry to undertake exploratory fishing in the area north of the main fishing grounds.
Should exploitable populations of spanner crabs be located in this area, then arrangements
would be made either to alter the MAA/MAB boundary or to create another Managed
Area controlled in the same way as Managed Area A. Although Managed Area B includes
eastern GOC coastal waters there is no evidence that spanner crabs occur there, even at
less than commercially exploitable densities.
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Figure 1 Map of the Queensland Spanner Crab fishery jurisdictional area, showing Managed Area A (in the
south) and Managed Area B (in the north). The shaded squares indicate the intensity of fishing effort applied
over the period 1988-2000, calculated from the total number of net-lifts by 30-minute Latitude / Longitude
grid.

1.1.4  There are reliable estimates of all removals, including commercial (landings and
discards), recreational and indigenous, from the fished stock. These estimates have been
factored into stock assessments and target species catch levels.

Documentary evidence of catches and fishing effort in the Queensland spanner crab
fishery is available for the period from 1988 to the present. The data are derived from the
compulsory fisheries logbook programme (CFISH) developed and run by DPIQ and the
Queensland Fisheries Management Authority (now amalgamated in the Queensland
Fisheries Service). Participation in the logbook reporting programme is compulsory for all
licensed commercial fishers in Queensland, and provides daily catch, effort and location
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data across all fisheries. A summary of annual statistics for the spanner crab fishery is
shown in Table 1.

Table 1 Gross annual catch and effort statistics for the entire Queensland spanner crab fishery, including
Managed Area B, with estimates of the percentage of the total catch which was attributed to Managed Area
A (MAA) each year between 1996 and 2000. Note that the data used to produce this table were raw data
extracted from the CFISH database in December 2000.

Effort CPUE

Year Boats Catch (t) % from MAA Net-lifts Boat-days Days per kg/boat kg/lift kg/boat-

boat day
1988 107  411.67 - 511089 2884 27 3847  0.81 143
1989 97  456.93 - 539822 2896 30 4711 0.85 158
1990 84  550.15 - 498890 2880 34 6549  1.10 191
1991 88  886.83 - 722218 3609 41 10078  1.23 246
1992 105 1355.64 - 1025769 4893 47 12911 1.32 277
1993 232 24286 - 1751252 9352 40 10468  1.39 260
1994 356 3706.07 - 3596016 18253 51 10410  1.03 203

1995 292 3176.34 - 3274917 14893 51 10878  0.97 213
1996 261 2914.32 92.12 3048310 13759 53 11166  0.96 212
1997 256  3245.41 98.53 2910081 14926 58 12677  1.12 217

1998 187 2061.21 99.73 1915329 8791 47 11023  1.08 234
1999 156 1821.42 98.29 1942986 7145 46 11676  0.94 255
2000 170 2182.38 96.56 2826620 9409 55 12838  0.77 232

When the CFISH programme commenced in 1988, the spanner crab fishery was still in a
developmental state. There were about 100 boats in the fleet, each working an average of
30 days per annum and catching about 4 t of crabs (Table 1) as a result of about 4,800 net
lifts. Most of the fishing activity at that time was focussed on coastal waters around
Brisbane (Figure 2) although logbook records indicate some small catches were reported
from north of Fraser Island. Catch rates of slightly less than 1 kg/net-lift were indicated at
that time, although the net-lifts effort data early in the logbook programme are not
considered to be reliable.

Over the next six years the fleet more than tripled in size (to 356 boats in 1994) as the
fishery expanded into the region north of Fraser Island (Figure 2). At the same time the
average number of days fished per boat nearly doubled, with the overall effect of
increasing the number of boat-days from slightly under 3,000 to just over 18,000 per
year. As a result of the large increase in net-lifts (to about 3.6 million), annual catches
rose from a little more than 400 t to 3,706 t. It was as a result of this increase in fishing
effort that the output-based management controls were introduced, in 1995. After this
point the number of vessels participating in the fishery began to decrease, initially as the
result of a history-based limited entry arrangement. Despite the annual average number of
fishing days per boat remaining more or less stable at between 50 and 60, there was a
decline in the number of net-lifts owing to the reduction in fleet size. This resulted in
declining catches over the next half-decade, to around 1,800 t in 1999.
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Figure 2. Sequence of maps showing the geographical expansion of the spanner crab fishery in
Queensland, as reported in the compulsory logbook programme (December 2000). The maps show the
proportion of the annual spanner crab catch taken from each 30 minute grid in each of four years since the
establishment of the logbook reporting system.

Catch rates, as estimated by annual average catch per boat, have shown relatively little
change since 1991, averaging between 10 and 13 t annually. Catch per boat-day would be
expected to be a better indicator of stock trends than annual catch per vessel, because of
the high degree of variation between vessels in the number of fishing days per year. This
index increased sharply after 1988 (143 kg/boat-day), reaching a peak of 277 kg/boat-day
in 1992, then declined to 213 kg/boat-day in 1995. Unfortunately the use of boat-days as
an index of fishing effort over the following few years needs to be treated with caution.
This is because of the introduction of particular management arrangements that limited
the daily catch (e.g. to 300 kg) in order to even out market supply and reduce the
incidence of inappropriate handling of undersized crabs which might otherwise result in
increased post-release mortality.

Catch (kg) per pot (or dilly)-lift is considered the most acccurate catch rate index in this
fishery. Since the start of the logbook programme, this index has averaged about 1 kg/lift,
with a range (over the entire fishery) from 1.39 kg/lift in 1993 to 0.77 in 2000. The data
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suggest a peak stock abundance in the early 1990s, declining to a low in 1996 then
increasing again in 1997. Since 1997 there has been a consistent decline in CPUE, from
1.12 to 0.77 kg/pot-lift (in 2000). While the data used in this analysis (Table 1) are
essentially 'raw', without any filtering, these annual CPUE indices are very close to those
obtained from an analysis of the filtered data as used in the CPUE assessment process to
set the TACC. The changes in CPUE are partly the result of periodic expansion of the
fishery into previously unfished areas and a fishing-down of accumulated stock. They are
almost certainly also the result of unpredictable year-to-year variability in recruitment
success, for which the controlling environmental factors are presently unknown. Since the
introduction of the Spanner Crab Management Plan in 1999, management processes have
been in place to adjust the TACC appropriately in response to a falling CPUE; the most
recent change having been a very significant (greater than 20%) reduction in TACC in
2001.

Recreational fishers also take spanner crabs in Queensland waters, but the total
recreational catch is comparatively small (less than 1% of the total catch). A creel survey
conducted in southern Queensland in 1995-96 (Sumpton et al. 1998) collected data on
recreational catches of spanner crabs, from which it is estimated that the annual catch at
the time was about 14,000 crabs weighing in total 5-6 t. The 1997 Queensland
recreational fisheries survey (RFISH) estimated from fisher diaries that around 79,000
crabs were harvested (< 32 t). At the present time there is no process for estimating the
recreational catch of spanner crabs every year, nor with great accuracy. As current
assessment procedures are based on CPUE trends and not on spawning stock size
estimates, the lack of inclusion of the (very small) recreational catch is not seen as a
problem. Should the recreational catch of this species increase significantly based on
biennial RFISH surveys, consideration would need to be given to implementing annual
creel censuses.

Estimates of the catch of spanner crabs by Aboriginal and Torres Strait Islander fishers
are unlikely to emerge from the 2000-2001 NHT/FRDC/States National Recreational and
Indigenous Fishing survey, as the indigenous component focuses on northern Australia.
However the indigenous catch is unlikely to even approach the magnitude of the small
recreational catch. The proportion of the recreational spanner crab catch from the RFISH
diaries that could be attributable to indigenous fishers is estimated to be around 2% (ie. <
1 tonne; J.Higgs, QFS, pers. comm. 2000).

1.1.5 There is a sound estimate of the potential productivity of the fished stock/s and the
proportion that could be harvested.

and

1.1.6 There are reference points (target and/or limit), that trigger management actions
including a biological bottom line and/or a catch or effort upper limit beyond which the
stock should not be taken.

Attempts to develop biologically meaningful stock assessment models of the Queensland
spanner crab fishery have so far been unsuccessful (for a full description of these models
see Brown et al. 1999). The reasons for this relate primarily to uncertainty surrounding
our knowledge of the growth rates of this species, and counter-intuitive trends observed in
catch rate during the initial ‘developmental’ phases of the fishery.
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Until such time as a reliable dynamic model can be developed, the SAG has opted to
continue using a relatively simple catch-rate regression based model. This model
estimates a 5-year average change in CPUE in each of the five spatial Assessment
Regions in Managed Area A, and further calculates a pooled index across all regions
excluding the one showing the “best” 5-year response. This means that there is an in-built
level of conservatism in the pooled index. These indices (or performance indicators) are
then applied to a set of decision rules which incorporate trigger points to determine
objectively the next year’s Total Allowable Catch. For a complete description of the
assessment process and decision rules see Attachment 2 (Spanner Crab Fishery Annual
Quota Determination).

As the current assessment process is dependent on analysis of CPUE trends, and not the
estimation of specific reference points such as spawning stock biomass, it has not been
considered necessary to take account of the relatively very small recreational catch.
Commercial CPUE is being considered, pro tem, to reflect stock size. Nor does the very
small catch from Managed Area B contribute to the calculation of reference points used in
the assessment process. However, a close check is maintained on the MAB catch, and in
the event that it increases significantly, arrangements will be made to extend the MAA
boundary accordingly. It should be noted that MAB management arrangements were
designed (as an adaptive management process) to encourage, rather than discourage,
exploratory commercial fishing in an attempt to establish the geographic limits of the
fishable stock.

1.1.7 There are management strategies in place capable of controlling the level of take.

The Queensland Spanner Crab Fishery is managed by the Department of Primary
Industries’ Queensland Fisheries Service (QFS) under Fisheries Act 1994 (the Act) and its
subordinate legislation Fisheries (Spanner Crab) Management Plan 1999 (the
Management Plan). A copy of the Management Plan, which provides a comprehensive
definition of the various licence symbols, control measures etc. is provided as Attachment
1 to this report and is available on the Internet at http://www.legislation.qld.gov.au

The spanner crab fishery in northern New South Wales waters comes under that State's
jurisdiction, and is managed by New South Wales Fisheries through input controls that
limit the number of fishers, gear used, impose seasonal closures and regulate the size of
crabs retained. The reported catch in 1997-98 was 313 t taken by 75 fishers. The fishery
area extends from the Queensland border in the north to Korogoro Point (31°02°S, east of
Kempsey) in the south (New South Wales Fisheries, 2001).

The Great Barrier Reef Marine Park Authority (a Commonwealth Government agency)
has shared responsibility for the management of all activities in the Marine Park including
this fishery north of latitude 24° 30' S within the GBR Marine Park boundary. Except
insofar as the GBRMPA Zoning Plans prevent commercial fishing activities in designated
Marine National Park B, Scientific Research and Preservation zones, these regulations
have no direct impact on the spanner crab fishery.
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Waters within Moreton Bay are included within the Moreton Bay Marine Park, which is
administered by the Queensland Environmental Protection Agency. The Zoning Plan for
Moreton Bay has no impact on the spanner crab fishery.

The Queensland Fisheries Service has various mechanisms available under the Act to

respond in a timely manner to threats to the sustainability of any fishery. These include

power to:

a) declare a closed season, closed waters or closed species (section 43 of the Act);

b) declare quota (section 44 of the Act);

c) make an emergency fisheries declaration (section 46 of the Act) where urgent action is
needed to meet a significant threat to fisheries resources or habitat;

d) refuse to issue or renew an authority (section 59 of the Act) where it is necessary or
desirable for the best management or protection of fisheries resources;

e) impose conditions on issue or renewal of an authority (section 61 of the Act);

f) amend an authority through a 28-day ‘show cause notice’ (section 63 of the Act); and

g) amend an authority by written notice (section 63 of the Act) — where the quota is to be
changed.

The primary output control on the Queensland fishery is an annual quota or total
allowable commercial catch (TACC) for Managed Area A, which is divided amongst C2
symbol licence-holders using a system of individual transferable quotas (ITQs). The total
allowable catch in 2000/01 was 2800 t, and was reduced to 2208 t in 2001/02 in response
to recent declines in apparent stock size. There is also a daily quota on C3 symbol holders
in Managed Area B, and an in-possession limit of 20 crabs for recreational fishers. In
Managed Area B (where there is no annual quota) there is a daily catch or in-possession
limit of 16 baskets. This in-possession limit was set at twice the level (8 baskets) applying
to Managed Area A when individual daily catch limits were introduced (prior to the
introduction of ITQs) to help prevent the sorts of problems associated with a competitive
TAC. The 16-basket limit was a concession to encourage exploratory fishing in areas
remote from marketing infrastructure which could require trips of more than a single
day’s duration. While there is no quota set for Managed Area B, there are nevertheless the
same logbook reporting requirements as for Managed Area A. This means that it is
possible to maintain a close and almost real-time check on catches in both Managed
Areas. No quota has been set for Managed Area B because no significant resource has
been demonstrated to occur in the Area, and therefore there is presently no justification
for setting a quota.

Fishers with entitlements to take spanner crabs in MAA are also entitled to operate in
MAB. However the reverse is not the case. For a detailed account of the various
entitlements or symbols and what activities they permit, refer to the Management Plan
(Attachment 1 to this report).

Other output and input controls in the spanner crab fishery include the following:

Minimum legal size of 10 cm carapace length or 3.7 cm sternite (under-body) length.
Spawning season closure from 20 November to 20 December annually.

Prohibition on taking egg bearing females.

Maximum of 30 dillies, set 10 per trot line in Managed Area B.

Maximum of 45 dillies, set 15 per trot line in Managed Area A.

Maximum of 4 crab apparatus per recreational fisher.
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The minimum legal size was introduced early in the development of the fishery, largely in
response to marketing and product quality issues. Subsequent research supported the
minimum size as it provided protection to a high proportion of the female population,
which do not grow to the same size as males. The research also identified the spawning
season, resulting in a total ban on taking spanner crabs anywhere in Queensland between
20 November and 20 December. The MLS is well above the size (60-70 mm) at which
female spanner crabs are known to be capable of spawning in Queensland waters.

The difference in permitted number of dillies between the two Managed Areas is the
result of there being a TAC/ITQ system in place in MAA. Ideally when output controls
are introduced there becomes much less need for input controls such as restrictions on
gear. In the case of MAA, the 30-dilly restriction was eased but not eliminated
completely. This was to avoid the possibility of an undesirable situation developing where
crab vessels (by using so many dillies) were interfering with each others’ operations
and/or taking insufficient care with removing undersized crabs from the nets.

Schedule 2 of the Management Plan sets out the objectives for the management of the
fishery, how these objectives are to be achieved and measured, as well as specific review
events associated with these objectives. The objectives of the Management Plan are as
follows:

e To ensure spanner crabs are used in an ecologically sustainable way

e To manage the fishery to give optimal, but sustainable, community benefit

e To manage the commercial fishery to give optimal, but sustainable, economic
efficiency

e To ensure a fair division of access to spanner crabs among commercial, recreational
and Aboriginal and Torres Strait Islander fishers

e To regularly monitor and review the commercial spanner crab catch

The Management Plan requires that a “Dilly Review” be commenced by 1 June 2001
(currently underway). This process is to review the number of dillies that may be used or
set on a line in Managed Area A. The Management Plan also includes a requirement to
conduct a general review to decide whether its provisions remain appropriate. The Plan
stipulates that this general review must start no earlier than 1 April 2004 and no later than
1 April 2008.

The QFS retains the power through the legislative framework described above to alter
management arrangements with respect to the harvest of spanner crabs in a timely manner
if required, to ensure the sustainability of spanner crab populations in Queensland waters.

1.1.8 Fishing is conducted in a manner that does not threaten stocks of by-product
species.

The standard (prescribed) apparatus for taking spanner crabs in Queensland is the baited
tangle-net or dilly. The net or dilly comprises a square or rectangular metal frame
enclosing an area not greater than 1 m?, to which (typically) is attached a layer of webbing
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of about 1.25” (32 mm) stretched mesh. If a single layer of webbing is used the minimum
mesh size is 25 mm, while if a double layer is used the minimum mesh size is 51 mm.
The webbing is hung tightly on the frame, with a drop or ‘belly’ of not more than 10 cm.
The requirement for stretching the mesh tightly on the frame is to avoid undue
entanglement of the crabs which would result in significantly increased net clearing times
and a likely increase in damage and consequent post-release mortality (Onizuka 1972,
Kennelly et al. 1990, Kirkwood and Brown 1999).

The individual nets are shark-clipped to a ground-line by a short lanyard. Commercial
fishers in Managed Area A may use a maximum of 45 dillies, with a maximum of 15
dillies deployed on each of 3 groundlines. Commercial fishers in Managed Area B may
use a maximum of 30 dillies with a maximum of 10 dillies on each of 3 groundlines.
Thus the ‘standard’ gear set-up comprises three groundlines, each with 10 or 15 nets
clipped at approx. 50 m intervals, and marked by a tail float and flagged dan buoy. All
vessels in the fleet carry GPS and most have plotters, enabling reliable gear location and
retrieval. A bait bag containing three or four pilchards is attached to each net. The gear is
soaked for a period ranging from 30 min to 1 hr, whereupon it is retrieved by pot-hauler
or winch. As the nets come aboard they are cleared of crabs, the undersized animals being
immediately returned to the water. Legal sized crabs are placed in plastic lug-baskets kept
under shade and frequently sprayed with seawater.
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Recreational fishers may take spanner crabs with any prescribed “crab apparatus” as
defined in the Management Plan. These include crab pots, collapsible traps, dillies and
inverted dillies.

Apart from occasional portunid crabs (mainly blue swimmer crab Portunus pelagicus and
three-spot crab P. sanguinolentus), there are no by-product species taken in the
Queensland spanner crab fishery. Because of their shape, the terminal dactyls on the legs
of portunid crabs are not prone to becoming entangled in the tightly-strung mesh of a
spanner crab dilly. Even with the much less selective conical dillies initially used in the
fishery, however, the catches of portunid crabs were not great. In a research survey of the
area from Moreton Is to southern Fraser Is between 1981 and 1983, a total of 42 blue
swimmer crabs and 55 three-spot crabs were caught in 1,865 net-lifts (with conical
dillies), equivalent to 0.052 crabs per net-lift (Jones and Brown 1983).
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1.1.9 The management response, considering uncertainties in the assessment and
precautionary management actions, has a high chance of achieving the objective.

The objective referred to in this criterion is that " the fishery shall be conducted at catch
levels that maintain ecologically viable stock levels at an agreed point or range, with
acceptable levels of probability".

Prior to the implementation of the current Management Plan in 1999, a number of
precautionary arrangements were introduced to maximise the probability that this crab
fishery would be sustainable and ecologically viable in the long term. These arrangements
included limiting entry into the fishery, recognising the 'developed' status of the fishing
grounds south of the Great Barrier Reef and translating this into a declared special
Management Area, limiting the total annual catch by way of a competitive TAC,
introducing daily catch quotas, and limiting the amount of fishing gear that could be used.
These arrangements resulted in a significant decline in gross fishing effort throughout the
fishery (in terms of the number of vessels, fishing days and net-lifts) as well as in the total
annual catch.

In the Queensland Spanner Crab Fishery Management Plan, the principal management
response in respect of the sustainable exploitation of the target resource is an adjustment
in output. This is achieved by the application of a set of agreed decision rules (which
represent the "agreed point or range" referred to in Objective 1) to the results of a basic
CPUE-based assessment process. As the latter process does contain a degree of inherent
uncertainty, significant precaution has been incorporated. This has been achieved by
requiring the assessment to be done in a spatially disaggregated fashion (ie. in the five
assessment regions separately), and that the 'best' performing region be excluded from the
assessment analysis. This results in an intentional conservatism that compensates for
uncertainty in the assessment process, ensuring a high probability that harvest levels are
appropriate to long-term sustainability of the crab resource.

As there is effectively no by-product in this fishery, and extremely limited bycatch
generally, there is presently no prescribed management response with respect to these
components of the ecosystem.

Objective 2. Where the fished stock(s) are below a defined reference point, the
fishery will be managed to promote recovery to ecologically viable
stock levels within nominated timeframes.

Management responses

1.2.1 A precautionary recovery strategy is in place specifying management actions, or
staged management responses, which are linked to reference points. The recovery
strategy should apply until the stock recovers, and should aim for recovery within a
specific time period appropriate to the biology of the stock.

In response to concerns by fishers, processors, managers and researchers about the future
sustainability of the fishery (Brown 1993, 1994a), a warning against further investment in
the fishery was issued by the Queensland Fisheries Management Authority in January
1994.
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In December 1995 interim management arrangements were introduced by the QFMA

which:-

e created a limited entry fishery for fishers who could demonstrate a past dependence on
the fishery.

e created two fishery areas: one as a developed fishery (Managed Area A) and the other
as a developing fishery (Managed Area B). Management restrictions applying to
Managed Area B were intentionally less stringent than those in Managed Area A as an
incentive to promote exploratory fishing in new areas.

e Set an annual quota of 2000 tonnes in Managed Area A.

e Set a maximum daily catch quota of 300 kg for authorised fishers. This was done to
prevent the market gluts and droughts that might be expected to occur under a
competitive TAC arrangement. At that stage the industry was generally not willing to
embark on ITQ allocation.

In recent years the assessment process has identified apparent declines in stock density
which may or may not be the result of harvesting pressure. The risk assessment process
has been established on the basis that there are gaps in our knowledge of the biology and
life-history of this species, and aims to ensure that the management responses are risk-
averse and precautionary. The specific details of these procedures are described elsewhere
in this document. At present it is not possible to be certain about potential recovery times,
because (as has been pointed out elsewhere in this document- see 1.1.2 and Attachment 2)
the duration of the pre-recruit stage is unknown.

1.2.2  If'the stock is estimated as being at or below the biological and / or effort bottom
line, management responses such as a zero targeted catch, temporary fishery
closure or a ‘whole of fishery’ effort or quota reduction are implemented.

As has been mentioned elsewhere in this document (see 1.1.2), the Decision Rules (see
Attachment 2) quite clearly incorporate responses which may not only result in a ‘whole
of fishery’ reduction (or increase) in the annual quota, but also, under instances of
particularly severe stock decline, are capable of recommending a zero quota or temporary
fishery closure. Queensland Fisheries Service has the legislated power to apply such
management responses in a timely manner.

PRINCIPLE 2.
Fishing operations should be managed to minimise their impact on the
structure, productivity, function and biological diversity of the ecosystem.

Objective 1. The fishery is conducted in a manner that does not threaten
bycatch species.

Information requirements
2.1.1 Reliable information, appropriate to the scale of the fishery, is collected on the
composition and abundance of bycatch.

Few studies have yet been undertaken specifically to document and quantify the bycatch
taken in spanner crab dillies. Bycatch is being documented in the DPI Fisheries Long
Term Monitoring Program which commenced in April 2000.
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To a large extent this limited information is due to an implicit consensus view amongst
researchers, scientific observers and commercial fishers that bycatch levels in this fishery
are exceedingly small. Completely empty dillies are believed to be far more frequent than
those with any trapped biota apart from spanner crabs. The first quantitative information
on bycatch levels has recently been collected during the May 2001 fishery-independent
DPI Long Term Monitoring spanner crab survey.

Animals other than spanner crabs that are occasionally taken in the dillies include blue
swimmer crabs (Portunus pelagicus), juvenile flathead (Platycephalidae) and flounder
(Bothidae), as well as small gastropod and bivalve molluscs, solitary corals, sipunculids,
brittle-stars, sea urchins and drift algae. Normally any such incidental catch would be
shaken free from the net and immediately returned to the water. According to researchers
who have worked in the spanner crab fishery for many years, the incidence of significant
bycatch is extremely rare, and in cases where bycatch is taken, the numbers of individuals
rarely exceeds one or two organisms in a dilly. Further quantitative information across the
geographical range of the fishery, to be derived from future annual fishery-independent
surveys, will allow a watch to be maintained on bycatch levels in this fishery. However
fixed reference points have not as yet been set for dilly bycatch.

Table 2. Biomass of bycatch taken during the 2001 spanner crab survey from Assessment Region 2
(between the Capricorn Group and the mainland). Catch rates (kg/lift) are on the basis of the 750 lifts
carried out in the region. Broad taxonomic groupings are shown.

Taxon Total weight (g) Estimated catch rate
(kg/lift)
Molluscs
Bivalves 2031.7 0.0027
Gastropods 95.8 0.0001
Echinoderms
Starfish 552.0 0.0007
Sea urchins 241.5 0.0003
Feather star 7.1 <0.0001
Crustaceans 33.2 <0.0001
Fish 53.1 0.0001
Ascidians 211.6 0.0003

Information need : Representative quantitative data on bycatch will be acquired as
part of the DPI Long Term Monitoring Programme in the 2002 survey.

Assessment
2.1.2  There is a risk analysis of the bycatch with respect to its vulnerability to fishing.

Given the very low levels of reported bycatch, the risks of significant impact by the
spanner crab fishery on bycatch populations are considered very low. Moreover, of the
species that do occasionally become entangled in the nets, the great majority are likely to
survive being caught provided they are returned to the water within a reasonable time
period.

Management responses

Queensland Spanner Crab Fishery Report September2001 Page 23



2.1.3  Measures are in place to avoid capture and mortality of bycatch species unless it
is determined that the level of catch is sustainable (except in relation to endangered,
threatened or protected species). Steps must be taken to develop suitable technology if
none is available.

Byecatch is being reported through the Fisheries Long Term Monitoring Program and
should bycatch levels show any increase assessed as significant, management responses
will be developed to address this issue in a timely manner.

2.1.4 Anindicator group of bycatch species is monitored.
Not applicable

2.1.5 There are decision rules that trigger additional management measures when there
are significant perturbations in the indicator species numbers.

Not applicable

2.1.6  The management response, considering uncertainties in the assessment and
precautionary management actions, has a high chance of achieving the objective.

Not applicable

Objective 2. The fishery is conducted in a manner that avoids mortality of, or
injuries to, endangered, threatened or protected species and
avoids or minimises impacts on threatened ecological
communities.

Information requirements
2.2.1 Reliable information is collected on the interaction with endangered, threatened
or protected species and threatened ecological communities.

DPI biologists undertaking research in the fishery have observed protected species such
as turtles in the vicinity of spanner crabbing operations in certain areas and on rare
occasions. While there appears to be an opportunity for these predators to become
entangled and captured, the trot-line configuration of the commercial gear minimises such
incidents, because of the fact that only a single float-line is attached to each string of 15 or
so dillies. On one occasion, DPI officers witnessed a loggerhead turtle entangle one of its
flippers in a loop of slack float-line on the surface after eating several crabs from the
dillies. However the animal was not obviously distressed by the incident, and was
released completely unharmed. The duration of spanner crab sets is short enough that,
even in the highly unlikely event that a turtle was to become entangled in a ground-line, it
would quite likely survive until being hauled to the surface and released.

Observation of turtle activity in the vicinity of a spanner crabbing operation is relatively
common in some areas, especially if the operation remains in the one location for a period
of several hours. Turtles and sharks will remove crabs and bait from the nets. It should be
noted that the predators do not enter the nets, as they are not enclosed three-dimensional
structures but flat two-dimensional structures (for a complete description of the gear, see
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1.1.8 and illustration). Healthy turtles have occasionally been observed by scientific staff
to have a loop of float-line around one flipper, but DPI researchers working in the spanner
crab fishery for many years have not seen any instances of turtles or other similar
megafauna having suffered mortality from interaction with spanner crab gear. One crab
fisher who has had 10 years' experience in the fishery reports only twice witnessing an
'interaction’ between a turtle and the fishing gear. In both cases the turtle had the floatline
looped around its flipper, and in both cases the animal was released alive and apparently
quite healthy.

Some discussion has taken place in CrabMAC about the possibility of including provision
in the Spanner Crab Fishery logbook for fishers to record instances of gear conflict with
turtles and other protected or endangered biota. However as yet this issue has not been
resolved. Documentary evidence of such interactions has already been provided for in the
Fisheries Long-Term Monitoring Programme data-sheets: sightings and incidents
involving bycatch megafauna are required to be reported by DPI staff during the LTMP
survey operations. During the 23 working days of the May 2001 survey, there were no
sightings or incidents of this sort. There is no evidence available to suggest that
interactions occur between spanner crab fishing operations and cetaceans (whales or
dolphins).

DPI is establishing a protocol to ensure all fishers report interactions with protected
(listed) species within the time frames required by relevant Queensland and
Commonwealth legislation.

Assessments
2.2.2 There is an assessment of the impact of the fishery on endangered, threatened or
protected species.

The relatively light-weight construction of the dillies and their mode of deployment
horizontally on the sea-floor no doubt contributes to the minimal entrapment of non-target
species. Clearly the characteristics of potential bycatch species are an important
consideration; it seems likely that the animals most at risk are those which are demersal,
are attracted to the type of bait used in the fishery, and bear spines that make them more
susceptible to entanglement.

Given the very low levels of reported interaction with endangered, threatened or protected
species, the risks of significant impact by the spanner crab fishery on these populations
are considered very low. No formal assessment has been undertaken.

2.2.3 There is an assessment of the impact of the fishery on threatened ecological
communities.

No threatened ecological communities have been identified in the specific area and
habitats fished by the Queensland spanner crab fishery.

Management responses
2.2.4 There are measures in place to avoid capture and/or mortality of endangered,
threatened or protected species.
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At the present time there are no trigger points defined for monitoring and managing the
bycatch take in the spanner crab fishery, as bycatch is minimal and appears not to involve
species known to be either vulnerable, protected or endangered. Nevertheless, there is a
requirement in the annual fishery-independent Fisheries Long-Term Monitoring
Programme surveys of the spanner crab resource to maintain written records of any
observed interaction between the fishing gear or its operation and any vulnerable,
protected or endangered species. Monitoring Programme observers are also requested to
record instances of unusual catches of any species which might be of value in determining
which, if any, marine ecological communities may potentially be at risk as a result of this
fishery. Initial bycatch assessment from the 2001 fishery-independent spanner crab survey
has been presented elsewhere in this document.

2.2.5 There are measures in place to avoid impact on threatened ecological
communities.

No threatened ecological communities have been identified in the area fished by the
Queensland spanner crab fishery. Should such a community be identified in the future,
appropriate management action would be taken. However until the specific details of such
a threatened ecological community were known, it is neither feasible nor appropriate to
develop measures to avoid impact.

2.2.6 The management response, considering uncertainties in the assessment and
precautionary management actions, has a high chance of achieving the objective.

The type of fishing gear which can be used in the commercial fishery is limited in its
design by legislation to the dillies described previously. There are no current proposals to
introduce modified gear. Given the low recorded interaction between the fishery and
endangered, threatened or protected species or threatened ecological communities, there is
no specific management response which has been implemented in this fishery.

Objective 3. The fishery is conducted, in a manner that minimises the impact
of fishing operations on the ecosystem generally.

Information requirements
2.3.1 Information appropriate for the analysis in 2.3.2 is collated and/or collected
covering the fisheries impact on the ecosystem and environment generally.

No studies have yet been undertaken specifically to document and quantify impact of the
spanner crab fishery on the ecosystem and environment generally. Bycatch is being
documented in the annual DPI Fisheries Long Term Monitoring Program which
commenced in April 2000 and assessment of the bycatch species caught may provide an
insight into the characteristics of the ecosystem generally.

To a large extent this limited information is due to an implicit consensus view amongst
researchers, observers and commercial fishers that impacts of this fishery on benthic
ecosystems are exceedingly small. Completely empty dillies are believed to be far more
frequent than those with any trapped biota apart from spanner crabs. The first quantitative
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information on bycatch levels has recently been collected during the May 2001 fishery-
independent DPI Long Term Monitoring spanner crab survey.

Assessment

2.3.2 Information is collected and a risk analysis, appropriate to the scale of the fishery
and its potential impacts, is conducted into the susceptibility of each of the following
ecosystem components to the fishery.

1 Impacts on ecological communities

. Benthic communities
. Ecologically related, associated or dependent species
. Water column communities

2 Impacts on food chains
. Structure
. Productivity/flows

3 Impacts on the physical environment
. Physical habitat
. Water quality

Adult (and presumably juvenile) spanner crabs appear to prefer a clean sand substrate in
an oceanic environment (Brown 1986), although Boull¢ (1995) reports captures in coral-
rubble habitats. While spanner crabs can probably be found in hard bottom areas, their
burying behaviour would suggest that this sort of habitat is not preferred. The fishery in
Queensland is based primarily in areas where there are no seafloor ‘features’ such as
coral, rocky or algal reefs, sponge gardens etc. Such features are avoided, as they
represent potential hookups to the gear, and are likely to result in gear damage or loss. To
a great extent the spanner crab grounds coincide with, or at least overlap, those of the east
coast trawl fishery. However spanner crabs are only rarely taken in trawl gear, and in any
case their retention is not permitted as a result of capture by any apparatus other than
prescribed spanner crab nets or dillies. Commercial fishers frequently work along small
‘drop-offs’ where they believe the crabs congregate, but these are in sandy areas rather
than hard ground.

Some of the fishery operates within the Great Barrier Reef Marine Park boundary,
specifically General Use A and B zones north of the southern boundary (24° 30 S)
adjacent to the Capricorn-Bunker Group and around the shoals north of the Capricorns. In
this area crabbing activity takes place in sandy inter-reef habitats well clear of the coral
reef itself and adjacent ‘bommie’ fields. For the reasons explained above, fishing in close
proximity to the reef structure itself is avoided.

The fishery is located on the continental shelf, in depths between about 20 and 80 metres.
In the southern part of the fishery, available data from hydrographic charts and some very
limited survey work suggests that the sea-floor is relatively uniform sand with little
vertical relief. However data from recent fishery-independent stratified random surveys
of the entire spanner crab fishing grounds (DPI Fisheries Long Term Monitoring program)
suggests a high degree of spatial variability in crab population density, particularly in
some of the northern areas, that may be related to variability in bottom type. In some areas
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of the survey, sampling sites on low-profile hard ground (as identified by echo-soundings)
had to be abandoned because of the risk of gear damage or loss.

Assessment of this variability, at the scale of tens to hundreds of metres, will be
undertaken using data from the DPI Fisheries Long Term Monitoring Program, and also
from proposed research activities, to better understand the impact of habitat structure on
catch rates. This is important not only to help explain some of the small-scale spatial
variability in commercial CPUEs, but also to ensure optimum statistical efficiency in the
sampling design of long-term fishery-independent spanner crab surveys the results of
which will be critical to future assessments and management of this stock. It may also
reveal situations where spatial closures could be of benefit.

Information need: The effect of habitat variability on commercial and survey catch
rates will be investigated to better understand the spatial distribution of the fishery
and to optimise survey design.

The detailed oceanographic features of the area where the fishery operates remain poorly
known. There is believed to be a general southerly movement of water in the East
Australian Current at the shelf edge, with sporadic northerly counter-currents in shelf
waters at certain times of the year. Gyres of warm tropical water moving south with the
EAC may influence hydrological conditions periodically. There are no significant
reported upwellings in the region. Current movement on the fishing grounds is believed to
be variable, both in direction and speed, and almost certainly has an (as yet unknown)
impact on the catchability of the adult crabs (but see Kennelly 1991) and the dispersal of
their larval stages.

Information need: The impact of mesoscale cross-shelf hydrological features on
various aspects of the fishery requires further research in order to reduce
uncertainty about the source of variability in catch-rate and recruitment success of
spanner crabs.

The role of spanner crabs in the ecosystem in which they occur is not well understood.
The natural diet of spanner crabs has not been determined with any degree of certainty, as
it has proven difficult to develop appropriate active capture apparatus which would
sample crabs satiated with natural food organisms. It is assumed that the species is a
dietary opportunist, preying on the sorts of benthic in- and epi-fauna found in the crabs’
preferred habitat. These include heart urchins, brittle stars, shellfish, small crustaceans,
and polychaete worms. The crabs will also scavenge dead fish etc. and almost certainly
utilise discarded bycatch from prawn trawlers operating in the vicinity.

Information need: Information on the diet of spanner crabs is required if ecosystem
effects of their harvest are to be understood.

There is ample anecdotal evidence of crabs being eaten out of dillies by large marine
predators such as turtles. Loggerhead turtles (Caretta caretta) occur in some inshore areas
of the fishery, particularly in areas close to Moreton Bay, and are sometimes seen in
proximity to the fishing gear. Sharks are also reported by fishers from time to time
following the crabbing vessels, scavenging discarded baits and sometimes biting the bait
bags and crabs from the dillies. Whether the turtles, sharks, and other large benthic fish
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such as rays and sharks are natural predators of spanner crabs remains conjecture, but it
appears likely.

Information need: A research priority is the identification of the major predators of
spanner crabs to provide a better understanding of the ecological food-web
implications of the fishery.

In some parts of northern Hervey Bay the fishery may operate in areas where there is
some seagrass cover, but such areas are small in relation to the area covered by the
fishery. There is no evidence, anecdotal or otherwise, of dugongs occurring in the vicinity
of spanner crab fishing operations. Dolphins (inc. Tursiops truncatus) occur in the fishery
area, which is also traversed at certain times of the year by migrating humpback whales
(Megaptera novaehollandiae). Seals and aquatic birds such as penguins do not normally
frequent the area. There have been no reports of marine mammals or seabirds interacting
with spanner crab fishing gear.

There are no known oceanographic features (such as areas of cold nutrient-rich upwelling
or predictable biologically-significant current systems) in the area of the spanner crab
fishery. The fishing grounds are presumably suitable settlement habitat for juvenile
spanner crabs and other species of crab, as well as prawns and various demersal fish.
None of these are listed as endangered, threatened or protected.

The capture of crabs using dillies is unlikely to have a significant effect on the physical
environment. The fishing procedure involves setting a row of small flat nets, clipped onto
a trot-line, on the sea floor. The nets may be dragged a few metres along the sea-floor
when being retrieved, but because of their relatively light construction they do not dig into
the bottom. There is thus very little direct physical effect of the fishing gear on the
bottom, and the likely severity of this impact is extremely low. The effect of setting and
hauling spanner crab nets on near-bottom water turbidity in predominantly sandy areas is
almost certainly negligible. The risk of direct detrimental physical effect on such substrate
also is considered extremely low.

Unless the gear is inadvertently set on hard ground, loss of dillies is a rare event. Even if
there is a physical structure on the bottom that causes a hookup, the nets will most
probably be able to be retrieved, albeit with torn webbing or a distorted and/or broken
frame. Occasionally a net will be lost if the deckhand fails to set the shark-clip on the
groundline securely. The extent to which a lost dilly ‘ghost fishes’ is not known.
However, as the life of a typical bag of bait is rarely more that about 3 or 4 hours, if no
crabs became entangled in the net within that time it is unlikely that any would thereafter,
as there would be no bait odour to attract them to the net. Thus the risk of a significant
ghost fishing effect is low. If any crabs did become entangled initially they would
ultimately die of starvation or (far more likely) become prey to large fish, sharks, turtles
or octopuses which don’t become entangled themselves. It is also possible that a lost dilly
would become ‘sanded over’ within within a short period of time, as a result of sediment
movement by bottom currents, particularly in high swell conditions. This would be
expected to further reduce the likelihood of ghost fishing, but the process has not yet been
demonstrated experimentally. Commercial crabbers do not leave their fishing gear set
overnight. The fishery (at the present time, at least) is exclusively a daily operation, as the
crabs have been shown to be less attracted to the bait during darkness. Thus at the end of
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the fishing day the gear is loaded aboard the vessel and brought back to port. This also
helps to minimise the likelihood of fishing gear being lost.

The spanner crab fleet is unlikely to pose a significant pollution threat to the environment.
The fishing operations are not conducted in areas of enclosed waters that might be
susceptible to pollution problems. The vessels operate in open waters, usually at a
distance from reefs which could potentially lead to incidents of shipwreck with attendant
loss of fuel to the surrounding water. Most boats would routinely pump their bilges at sea,
for reasons of maritime safety. Toxic or dangerous chemicals are not required for the
fishing operation. As most boats carry a small crew (rarely more than a skipper and 2
deckhands) and usually return to port each night, there is no need for large quantities of
food to be carried on board. Nor is the catch processed on board. As a result of these
factors, the discharge of biological waste material from the fleet is believed to be very
minor. Small quantities of used bait discarded over the side would almost certainly be
consumed quickly by a variety of pelagic and demersal predator species and sea-birds. It
is unlikely that any habituation effect is likely to occur as a result of bait discarding which
occurs irregularly over a wide area.

Because the spanner crab fishery produces very little bycatch, the ecological concern
associated with bycatch in some other fisheries has not arisen, either from the scientific
community or the public. However, procedures are now in place to document and quantify
the species composition and size of the bycatch, as part of the QFS Long Term
Monitoring Program’s annual fishery-independent spanner crab survey. This year (April
2001) the entire bycatch from all sampling operations in Assessment Region 2 (an area of
patchy hard ground) was retained and identified (Table 2). This comprised sea urchins,
feather stars, spiny scallops and hermit crabs (which were caught because of the spiny
gastropod shells they had adopted. Under commercial operational conditions, all of these
species would be returned to the water alive as the nets are being cleared, and there is no
reason to suspect that the ultimate outcome would be anything but an extremely high
survival rate. In other parts of the fishery where the sea-floor is less heterogeneous,
bycatch levels are even smaller, with a narrower range of species represented.
Documentation of this is to be undertaken during the 2002 Long Term Monitoring
Program spanner crab survey.

Assessment of the risks would indicate that the ecological impact of the fishery on the
biotic component of the ecosystem is likely to be confined to the effects of harvesting.
These effects would primarily be the impact on the marine food chain of selective
removal of the predatory crabs. There is no available information to indicate what effect
this might conceivably have on allowing (for example) populations of prey species to
expand, even assuming they had been limited previously by predation pressure.

Possibly the most serious potential ecological effects of the spanner crab fishing operation
are its impact on the size of the spawning stock and the way careless removal of crabs
from the tangle nets can influence subsequent survival rates. The first of these effects may
be a function of serial depletion of spanner crab grounds, which is why, in the face of very
limited knowledge of spawning stock size (or virgin biomass), the current stock
assessment process is highly conservative and risk-averse.

The second is a function of an (understandable) perceived financial need to set and
retrieve as many dillies as possible in order to maximise daily catch. However, unless
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adequate care is taken when untangling crabs from the nets, limbs may be broken or
damaged. If the damage is severe enough, there is a strong probability that the crab won't
survive after release. Widespread occurrence of poor pre-release handling practices could
have an adverse long-term impact on levels of recruitment into the harvestable component
of the fishery. Restrictions on the number of dillies allowed to be used, and (for a period
prior to the introduction of ITQs) on the daily 'catch quota', were introduced with the
object of minimising the need for undue haste in clearing nets. This was done specifically
to minimise damage to undersized crabs and reduce post-release mortality rates.

As early as the 1970s it was shown in Hawaii that limb damage could cause mortality
amongst small spanner crabs (Onizuka 1972). It appears that this species of crab has not
evolved the degree of limb autotomy and associated repair mechanism that exists in more
advanced groups such as the portunids (e.g. mud crabs and blue swimmer crabs). While
spanner crabs are certainly able to repair limb damage and regeneration new appendages,
the process seems less effective than in other species. The precise cause of mortality from
this source is as yet unknown, but it may relate to an increased susceptibility to
haemolymph (blood) loss or the ingress of infectious micro-organisms. The mortality rate
is a function of the degree of damage sustained (Onizuka 1972, Kennelly et al. 1990,
Kirkwood and Brown 1998).

With the exception of the issue of limb damage affecting post-release mortality, none of
the ecological impacts outlined above are well understood or are considered significant to
this fishery. Research has, to date, generally been focussed on providing a better
understanding of the target species itself — its basic biology and behaviour, population
dynamics and factors related to capture processes — rather than ecological considerations.
If specific ecological issues are identified, consideration would be given to a re-focussing
of future research and monitoring, given the assessed risks the fishery poses.

Throughout the history of this fishery there have always been a few operators who pay
little regard to the way they clear undersized crabs from the nets. Considerable care is
taken to avoid damaging the legal sized crabs, particularly since the advent of the live
export market, but undersized animals are frequently disentangled more roughly, with the
consequence that some sustain damage (e.g. broken limb segments) to some degree.

The restriction on the number of nets or dillies that may be used is an attempt to prevent
poor clearing practices that might arise if operators were allowed to deploy an unlimited
number of dillies. A considerable amount of research has been applied to the investigation
of alternative catching apparatus that is either more size selective (taking fewer undersize
crabs) or less entangling (allowing easier removal from the net). Considerable effort has
also been applied periodically (through workshops, magazine articles, news-sheets etc.) to
educate fishers as to the ultimate sustainability values of careful handling practices. At
this stage the only apparatus found to reduce the catch of undersize crabs significantly
was also characterised by very low, and indeed economically nonviable, adult catch rates.
Other studies have shown that some reduction in undersize catch can be achieved by
modifying mesh size and thread thickness (denier or tex). These possibilities are being
examined as part of the Dilly Review which is required under the Management Plan, and
for which notices inviting comment have already been circulated throughout the industry
(as at June 2001).
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Management responses
2.3.3 Management actions are in place to ensure significant damage to ecosystems does
not arise from the impacts described in 2.3.1.

No evidence has emerged that spanner crab fishing using current gear and at current levels of
effort impacts significantly on benthic or pelagic ecosystems in this region. If such a threat
is identified either from the annual monitoring survey or from reports from fishers,
appropriate management responses will be developed by QFS and incorporated into the
management regime for the spanner crab fishery to prevent significant damage to such
ecosystems.

2.3.4 There are decision rules that trigger further management responses when
monitoring detects impacts on selected ecosystem indicators beyond a predetermined
level, or where action is indicated by application of the precautionary approach.

Not applicable. See 2.3.3 above.

2.3.5 The management response, considering uncertainties in the assessment and
precautionary management actions, has a high chance of achieving the objective

Not applicable See 2.3.3 above.
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1. Fisheries (Spanner Crab) Management Plan 1999.
2. Annual Spanner crab stock assessment report for the Quota Year 2001/2002
3. Instructions and sample logsheet from current Spanner Crab Logbook.
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