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Executive Summary

The economic value of the Tasmanian rock lobster fishery contributes significantly to
the State' sregional economy. The fishery has recreational and commercial
components, the latter generating an estimated $184.5 million p.a. ($65 million directly
from landed value) and 1350 full-time-equivalent jobs in the harvesting and processing
sectorsin 2002. Recreational fishing aso has a significant impact on the economy of
regional centres with arecent national survey estimating the direct economic impact of
all recreationa fishing in Tasmania at $50 million. The Tasmanian rock lobster fishing
industry is a source of significant economic growth to the State, with an 24.1% and
16.3% increase in the value of landed product in 2001 and 2002 respectively. Annua
rate of growth in revenue has been matched by an increase in capital value at a
compound rate of 18% per annum over the last decade. Thisincrease in economic
benefit has come at a time when some other marine industries in Tasmania have
exhibited stalled growth in profitability and aloss of capital value.

Opportunities for further growth exist through both increasing catches and increasing
the value of product. However, in the commercial fishery trading conditions are
currently difficult due to the impact of Severe Acute Respiratory Syndrome (SARS),
adverse exchange rates and reduction of demand for small (<800 g) and large (>1500 )
lobsters; these factors are expected to impact on the next assessment. The basis of the
industry is, of course, the resource and this report is part of the annual process of
reviewing the health of the stocks to secure future harvests and to identify potential for
growth.

The state of the resource is formally evaluated against a series of performance
indicators. These were evaluated for the most recent quota year: March 2002 to
February 2003. Although trends were generally positive with no trigger points
activated, some aspects warrant scrutiny in discussion of ongoing management.

Statewide commercial catch-rates rose slightly to 1.1 kg per potlift with a sharp
increase of 21% in area 6 on the NW coast. Thisis an encouraging development
because this area has had declining catch-rates in previous assessments. A
standardisation routine for catch-rates was developed this year to account, at least
partially, for the influences of seasonal and spatial fishing patterns on catch-rates. This
analysisindicated that the increase in catch-rates seen over the last 10 yearsis atrue
reflection of change in stock abundance, rather than an artefact of fishing patterns. The
analysisindicated that commercial catch-rate data might have slightly under-estimated
the rate of rebuilding of the stocks.

Arealinthe SE had the lowest catch-rate in the State (0.74 kg/pot lift) and in 2002
catch-rate declined by 9% relative to 2001. This area experienced higher recreational
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effort than any other area and there were indications that recreationa effort had
continued to climb with arapid increase in licenses (doubling over the last 8 years).
The increase in number of license holders since 2000/01 was used to scale-up previous
estimates of recreational catch. This showed that the trigger point, “recreational catch
exceeding 10% of commercial catch”, was around this limit in 2001/2002. A survey of
recreational rock lobster fishing was conducted during 2002/03 and results are expected
early in 2004, which should provide more precise information on this matter.

Commercial catch-ratesin Area 8 (SW) fell thisyear by a small amount (3%) and this
downward trend was aso reflected in research catch-rates of both legal sized animals
and undersized animals. The basis for this change was unclear and there was some
concern that it may be associated with increased effort in the area during September
around the time of the male moult.

The assessment presents information on both legal-sized biomass (the estimated total
weight of legal-sized lobsters on the sea floor) and catch-rates (the average weight of
lobsters captured per pot-lift). The trend in estimated legal-sized biomass was often
contrary to the trend in commercial catch-rate. All southern areas (1 (SE) and 8 (SW))
showed an increase in legal sized biomass compared to declines or stability in northern
areas (4 (NE), 5 (NW) and 6 (NW)). These differences between biomass and catch-rate
trends were caused by the time of year when fishing occurs — catchability of lobsters
having distinct intra-annual trends.

This assessment saw an end to the rise of biomass and egg production in these northern
areas that had occurred in previous assessments. Egg production Statewide was very
high for alobster fishery with current production estimated at 31% of virgin
production. However, in the northern areas (4, 5 and 6), egg-production was relatively
low at 13-18% of virgin production and declined in 2002/03 by between 1 and 11%
relative to the previous year.

Projections for the resource over the next few years at current levels of quota indicated
that legal-sized biomass was likely to continue increasing. However, thisincrease was
expected to be mainly in male lobsters as egg-production was projected to remain
stable rather than increase with legal-sized biomass. The regional decline in both egg
production and legal-sized biomass was expected to continue in the north of the State,
although there was less confidence in regional projections this year due to recent trends
in the behaviour of the fleet. This made forward projections more uncertain than in the
past. The spatia spread of fishing effort was less predictable by catch-rate, area and
time of year than it was previously. Presumably commercial fishers were choosing to
distribute their effort based on factors external to the resource, such as weather and
market value.

The structure of the commercial industry continued to change, with a steady decline
over the last decade in the number of active licenses and the number of vessels
involved in lobster fishing (there were 330 active licenses in 1993 compared to 242 in
2002).

In summary, the continued rebuilding of the stock was encouraging, but the rate of
rebuilding was not rapid. Current levels of harvest appear to be sustainable, although
attention should be given to the size and rate of increase of recreational catches (which
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may have breached the trigger point of 10% of commercial catch), and the spatial
location of catches from both sectors (fleet dynamics). None of the performance
indicators for the fishery are of concern although issues have been identified that may
reguire management intervention to optimise usage of the resource. One spatial issue
that is apparent is the stability/decline in egg production in the north, rather than
increase as targeted in the management plan. Also of some concern for optimal
management is the decreasing harvest in deeper water at the expense of shallow water
areas. Recreational catch appears to be growing steadily and may require management
review, although additional datato that presented here is expected early in 2004
through a specific recreational fishing survey.

TAFI Fishery Assessment Report Pageiii



Rock Lobster Fishery Assessment Report: 2002/03

Table of Contents

EXECUTIVE SUMMARY oottt ettt sttt e s st e s s e bte s s sbae e s s sbbe s s saabassssabasessabbeessasbesesssnaeessssbeneas |
1. INTRODUGCTION. ..ottt e et s s e e s s s bt e e s s e ba e s s eabaeessbb e e s s sbesssabbeeessabeeesasenesssnnens 1
11 Y YT Y = N U 2
1.2 ECONOMIC AND MARKET STATUS ...ciiiiiitittiieeeeiiiirrreeesessssssssseessssssssssssesssssssssssssessssssnssssssssesss 3

2. PREVIOUS ASSESSMENTS ..ottt ettt sttt e s e sttt e s ettt e s sabeeessssbeessesseessabeeesassresesns 4
3. RECENT DEVELOPMENTS ...ttt ettt e sttt e s sttt s s seate s s sesaeesssbesesssesassasesessanbenesanes 5
31 QLI 1S3 1S 1= A2 5
3.2 DEVELOPMENTSIN STOCK ASSESSMENT ANALY SES...cciiiiiiiieriieeeeiiiitrereresessssssssseeesessssssssssessesans 6
321 Standardisation Of CALCR-TALES..........coiicieiiiceee et e e s s aaneas 6

I BT = Y oo 1 [l 1 o) o F R 10

3.23  Update of the commercial fleet dynamics model............ccvvvvvevivinceccccce e 11

4, FISHERY ASSESSMENT ...ttt ettt s s aa e e s sttt e e s st e e s s eaan e s s sabaesssstesssbenesssabeness 12
4.1 EVALUATION OF TRIGGER POINTS.....ciiiitttiiiiee e e esttttiie e s e e setbaeee e s s s s sebbaseeesessssssstsessesssessnsssnes 12
7t T N 000 0110.01< (o = [0 (0 4 T = - SRRSO 13

B = o <= T o 0 |0 B =R 19

0 G T I =0 = S <o oo S 19

414 EQQ PrOUUCTION ..cveneeiitiiecieeteseeieste ettt ettt sb e et sb e et se b b e ebe b e 21

415 Reative abundance of UNderSized IODSLET .........coccviiiiiiiiii it 23

0 ST I <0 (o = =0 01U = (o o PR 25

4.1.7 Thesize of the rock IODSLEr FIEEL.........coicviiiiecee e s 26

41.8 Therecreational CALCR.........coocuiii ittt e e e s et e e s s er e e e s sbeeesesreesesanees 27

4.2 TRENDSIN FISHERIES-INDEPENDENT ABUNDANCE INDICES ......ccotvtiiieeiiiiirireiese s sesssreeesesssennns 29
421 East Coast — Shallow DEPtN ......ccecieiiic e st 29

422 East Coast —Medium DEPtN.......cecieie e et 31

4.2.3  South Coast - Medium to Deep DEPLNS........coiiiiiiirierere e 32

4.3 OTHER ANALY SESINCLUDING RISK ASSESSMENTS ....utvtiiieiiiiiiiiirieieessssssssrssieessssssssssssesssssssnnes 33
Nt R = 1 101 4= o 34

G T oo N = (oo [0 Tot (o) o P 37

5. TEMPORAL TRENDSIN THE SPATIAL DISTRIBUTION OF COMMERCIAL CATCH39

6.  RECRUITMENT ..ottt st b e et s b et e e e se e b e beseeebesaeeae e e atanbesrens 44
6.1 SOUTH EAST COAST (AREA L) ...ttt ettt sttt st s sb e st se et sne b saeneene s 45
6.2 EAST COAST (AREA 2 AND 3)..ciitiiteeieeiieieie sttt st siesee e se e beseesbesaesae et e s abeseesbesaesae s e eneanes 45
6.3 NORTH EAST COAST (AREA 4) ...viticteeieetieeeteste ettt eeaesae e sresbesaesna e e esanteseestesnesnesnnensenes 46
6.4 NORTH WEST COAST (AREA 5) ..ottt s ettt ees s et sse e ens e e see st sneene e e eneanes 47
6.5 WEST COAST (AREA B-8) ...ttt ettt bbbt e 47

7. AQUAGCULTURE ...ttt ettt st h e h et e e e b s bt bt ebe e e et e seenbesbenreas 47

8. BY -PRODUCT ...ttt sttt st bbbt bt e e se e b e s bt ebeebe e e et e seenbesbenrens 48

0. BY -CAT CH e bbb bt e b et bbb e Rt e e e e re b erea 49

10. PROTECTED SPECIES ... .ottt sttt s e et e 50

11. MARINE PROTECTED AREAS......o ottt s 51
11.1 EVALUATION OF MPASASA FISHERIES MANAGEMENT TOOL ..cccuveviieeiiiiriieesressssessvesensensnes 51

TAFI Fishery Assessment Report Pageiv



Rock Lobster Fishery Assessment: 2002/03

11.2 FISHED AND UNFISHED AREAS MONITORING PROGRAM .....uuvtiiiieeiiiiiiieeieeeeeessisseseeessssssssssseeesss 52
12. MATURATION OF FEMALE LOBSTERS.......o ottt 55
12.1 STATISTICAL ANALY SES. .. uuttitiiieiiiiiittriieseessiibsseeessssssssbsseessesssassbsbesesesssasbbbesssesssassabresseesssases 55
12.2 (=S I S TR 56
13. TRENDSIN POPULATION FERTILITY oottt e st n e s s 57
14. SPECIESINTERACTION - PREDATORS ...ttt a s evae e 59
14.1 PREDATION OF POT CAUGHT ROCK LOBSTERS BY THE MAORI OCTOPUS (OCTOPUS MAORUM) . 59
14.2 PREDATION OF ROCK LOBSTERS BY DRAUGHTBOARD SHARKS .....coctvvtiiee e e seireteees e e s esivareeees 60
15. COMMERCIAL FISHERY INDUSTRY ISSUES. ...ttt 62
16. APPENDIX 1: STANDARDISATION OF CATCH-RATES. ...t 63
16.1 BACKGROUND ........iiiitttiiiie e e iesitbeet e e e s s esb b e et e e s s s e sab b e e e e esssass b b s beeasssesabbbseeassessaabbabaeessessanbbaranasas 63
16.2 Y= ST 0 1S TSR 64
16.3 RESULTS AND DISCUSSION.......uuiiiiiueeeeiitreeeeeitteeeesaeesssbeeesssssessessesssssssesssssesssasssssssssssesssssenesas 66
17. APPENDI X 2: UPDATE OF THE COMMERCIAL FLEET DYNAMICSMODEL ....... 68
17.1 2y =0 U] | R 68
17.2 V1= T 5 1T 69
17.3 RESULTS AND DISCUSSION ... ..uuttitiieiiiiiitrereieesiaiisreseeesssssssssseesssssssssssseessssssssssssessssssssssseeess 70
18. APPENDIX 3: LIST OF MANAGEMENT OBJECTIVESAND STRATEGIES.............. 72
19. APPENDIX 4: LIST OF PERFORMANCE INDICATORS AND TRIGGER POINT
ST RATEGIES ...ttt ettt e ettt e e ettt e s s ettt e e s e teeesasaaeessabeeesaastasesassaeessabeeesasstesssaseeessssbenesan 73
19.1 PERFORMANCE INDICATORS. ...vvtiiitteeeietteeeeetteeeessaeeessssesesssssessssssesessssssesssssesssassessssnsssesssssenesan 73
1911 Catch per unit effort (CPUE) .......coiiiereeereerce st 73
19.1.2 BIOIMBSS ... ittt ettt e e e e s s e e s s e b e e e s sbaae s s sabaeesebaeessbbeeesssbeeesabenesanes 74
19.1.3 [0 To oL £ L1 Tox 1 Lo o I RS 74
19.1.4 Relative abundance of undersized [ODSLES ........c.eovvieveeeiei et 74
19.1.5 The total annual COMMEICIal CAECN ........vveei it e e s s 75
19.1.6 The size of the commercial rock lobster fishing fleet ... 75
19.1.7 The recreational CAECN...........ccuiiiei et e e e sbe s s be s ssreeeans 75
19.2 (el o1 S 75
19.21 Catch per unit effort (CPUE) ...t 75
19.2.2 L egal-SIZEA DIOMESS......ccueieiieie ettt sttt et s st e et se e e e 76
19.2.3 [0 To 00 (0ot (o) o P SRS 76
19.2.4 Relative abundance of undersized [ODSLES ........c.eevveeieeeeei et 77
19.25 The total aNNUAl CAECR........ceiiieeie ettt s err e e s e e s sar e e e snees 77
19.2.6 The size of the commercial rock |0DStEr fIEEL......c.uviiiiceiee e 77
19.2.7 The recreational CAECN...........ocuiiiii ettt e e e e e sbe s s be s sreeeans 77
20. APPENDIX 5: SUMMARY OF RULES ... oottt ettt e etan s 78
(@@ 1Y 1Y O 7 78
RECREATIONAL ..ottt ettt ettt ettt e et e e e st e e e s s bt e s s aaaeeessabeeesaaseesssbeeessssbeessassesessabenesssssenssanes 78
21. ACKNOWLEDGMENTS ...ttt ettt st s st e e et e s s s bae e s s sabe s e senbaesssareeas 79
22. L N (O T 79

TAFI Fishery Assessment Report Pagev






Rock Lobster Fishery Assessment: 2002/03

1. Introduction

Tasmania’'s rock lobster fishery is distributed around the coast with the exception of the
central north coast bordering Bass Strait. The rock |obster resource provides the basis
for important commercia and recreational fisheries that provide significant benefits to
regional communities.

The resource has been harvested commercially since European settlement with fishing
effort initially focused on the East Coast. Earliest records show 70,000 lobsters valued
at $1,456 recorded at the Hobart fish markets in 1888. The present commercial catchis
from a broader area, with around 1.5 million animals valued at approximately $65
million taken each year. Most of this catch is taken from the deep reefs off the exposed
West Coast.

There are 243 licensed commercial vessels participating in the commercial fishery, with
additional catch taken by the approximately 16,000 licensed recreational fishers.
Commercial harvests have been capped by a quota management system since 1998,
which has resulted in substantial and steady rebuilding of stocksin most areas. This
rebuilding can be seen in the historical trendsin the fishery (Figure 1).

—e— estimated effort (potlifts)
—o— Estimated legal-sized biomass (tonnes)
Estimated catch rate (kg/pot lift)

. 5.00
(%]
2 5000 - L 450
c
=3 L 4.00
é 4000 - | eo %
2 - 3.00 §
S 3000 - g
E 250
©
@ 2000 | - 2.00 =
§ - 1.50 g
2 1000 1 - 1.00
E L 0.50
O rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1r 1111111 1111 1T T TT 0-00
e v v v v v v v v v v o v e o e )
© © O © © O ©W ©W O © © O © O O © O © o
A OO 00 OO O O O O N N N 0O 0O 00 0 o O O O
~N O w o © N O ® A N o w o © N O @

Figure 1. Historical trends in fishing effort (potlifts), catch-rate (kg/potlift) and estimated legal-sized
biomass. Catch-rates after the 2™ world war and even before the 1960s were much greater those seen
today. Asfishing effort has risen, catch-rates have fallen. Lega sized biomass can only be estimated for
later years commencing from a time when the resource was aready fished down. The general trend in
recent years is encouraging with biomass estimates showing a steady increase over the last decade.
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Although biomass rebuilding has been substantial, catch-rate has picked up more
slowly due to dynamics of the fishery (such astime of year when catch istaken). This
iswhere historical records are valuable because they put the current increasesin
biomass into context. Based on catch rate, the biomass on coastal reefs around
Tasmaniagenerally appears well below that present even 20 years ago.

Markets have adapted to change in technology throughout the development of the
fishery. The adoption of diesel engines during the Second World War meant that more
product could be shipped to mainland Australia, which led to expanded markets. Soon
after this, the development of refrigeration enabled a rapid expansion into the American
frozen tail market. Most of the commercial catch is now transported live into Asia, the
world’ s premium market for lobsters. The increased value of lobsters that has resulted
from the development of these marketsis considered to be a motivating factor for the
steadily increasing recreational effort.

Although lobsters are harvested from al around the State, the patterns of commercial
fishing vary considerably from region to region. Biologica parameters also vary
dramatically from region to region and this presents a major challenge for fishery
management — trying to find management solutions for the whole State that function
across such a diverse range of lobster populations. An important step towards meeting
this challenge is assessing different regions separately. For this purpose the State is
divided into eight different assessment regions, shown in Figure 2.

147°

Figure 2. The boundaries of the eight stock assessment areas in Tasmania.

1.1 Management

Rock lobsters were an important source of food for coastal aboriginal tribes and this
was aso the case for the first European settlers, who arrived in Hobart from 1804. In
1882, a Royal Commission into the fisheries of Tasmania produced what was
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effectively the first Tasmanian rock lobster stock assessment report. Fishing in those
days was concentrated around population centres but it was clearly possible to deplete
stocks even then (Story, 1998).

The report led to the introduction of regulationsin 1889, which included a minimum
legal size, and a prohibition on taking soft shelled (recently moulted) lobsters or berried
female lobsters. These input controls still play arole in management of the resource
although soft-shelled lobsters are now protected by a seasonal closure.

Since the inception of catch recordsin the 1880's, the reported annual catch steadily
increased in the rock lobster fishery to ahighin 1984 of over 2,250 tonnes. During this
time, concerns were expressed about overfishing in the commercial fishery, which
resulted in government intervention. The most important changes were the legislation
of design of potsin 1926, introduction of closed seasons to limit the harvest of soft-
shelled lobstersin 1947, the restriction of the number of licenses in 1966, and a ceiling
on the number of potsin the fishery set at 10,993 in 1972.

From the high in 1984, the reported annual catch declined to alow of 1,440 tonnesin
1994 reflecting a decline in the available biomass. In recognition of the declining trend
in biomass, an individual transferable quota (1TQ) management system was introduced
for the commercial fishery in March 1998.

Management of the commercial fishery has remained relatively stable since the
introduction of quota. Quotawas initially set at 1500 tonnes for the 1998/1999 fishing
season. After three years of successive improvementsin biomass, the quota was
increased to 1523 tonnes for the 2001/2002 fishing season. In addition to increasing
the quota, the length of the fishing season has increased. Lengths of seasonal closures
have varied since their introduction in 1926 but complete closure of September and
October wasin place from 1963 to 1998. 1n 1998, the first 2 weeks of September were
opened, to provide fishers with flexibility to take hard old-shell lobsters that command
a high price at thistime of the year or fish for the lower priced soft new-shell lobsters
that have a higher catchability after their moult. Timing of the September closure has
changed regularly since 1998 with complete accessin 2000. There remains some
concern about fishing in September due to possible reduced survival of released soft-
shelled animals and negative impacts on markets.

1.2 Economic and market status

While the commercial fishery is not the largest in Tasmania by value of landed product,
it isthe major contributing fishery to employment in Tasmania. This economic benefit
iswell distributed around the state, where an estimated 1,350 Tasmanian jobs are
reliant on the rock lobster fishery (EconSearch 2003).

The fishery has recreational and commercial components and the economic value of
these were assessed over the last 12 months. The analysis of the Tasmanian
commercia industry was part of a national southern rock lobster economic assessment
by EconoSearch™. That assessment estimated that the Tasmanian industry generated
$184.5 million p.a. ($65 million directly from landed value) and 1350 full time
equivalent jobs in the harvesting and processing sectors in 2002 (EconoSearch, 2003).
Recreational Fishing also has a significant impact on the economy of regional centres
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with arecent national survey estimating the direct economic impact of all recreational
fishing in Tasmania at $50 million (Lyle et al., 2003).

Research on public perceptions of fishing industries by Aslin and Byron (2003),
included aspects on the economic value of fishing industries. That survey showed that
there is a public perception that fishing industries are unlikely to contribute to
economic growth, that is, they are seen as mature and stable industries. The Tasmanian
rock lobster fishing industry has performed contrary to this perception asit isnot only a
source of economic impact, but also economic growth in the State with an 24.1% and
16.3% increase in the value of landed product in 2001 and 2002 respectively (ABARE,
2003).

Growth in revenue has been matched by an increase in capital value with growth at a
compound rate of 18% per annum over the last decade (EconoSearch, 2003). This
increase in economic benefit has come at a time when some other marine industriesin
Tasmania have exhibited stalled growth in profitability and aloss of capital value. The
true capital value of the Tasmanian rock |obster fishery includes components that are
difficult to quantify across the industry, such as vessel and gear value, and processing
facilities. However, alarge proportion of the capital value of the industry is linked to
guota units, which are transferable and freely traded or leased. The commercial fishery
isdivided into 10500 quota units, each of which was valued at approximately $35,000
at the end of the 2002/2003 season. Thisimplies atotal capital value for quota units of
$367 million.

Opportunities for further growth exist through both increasing catches and increasing
the value of product. However, in the commercial fishery trading conditions are
currently difficult due to the impact of Severe Acute Respiratory Syndrome (SARS),
adverse exchange rates and reduction of demand for small (<800 g) and large (>1500 Q)
lobsters; these factors are expected to impact on the next assessment.

2. Previous Assessments

Thisreport is the eighth assessment report since regular reporting commenced for the
1995 calendar year (Table 1). This report uses data available up until 1% March 2003.
It includes data for the first five years since I TQ implementation.
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Table 1. Previous Tasmanian rock lobster fishery assessment reports.

Assessment L ast month of data used Reference
Report No.
1 December 1995 Frusher, 1997a
2 December 1996 Frusher, 1997b
3 February 1998 Frusher and Gardner, 1999
4 February 1999 Gardner, 1999
5 February 2000 Gardner, Frusher and Eaton, 2001
6 February 2001 Gardner, Frusher, Eaton, Haddon and
Mackinnon, 2002
7 February 2002 Frusher, Gardner, Mackinnon and
Haddon, 2003

3. Recent Developments

3.1 TheFishery

In March 1998, management of the Tasmanian commercial rock |obster fishery
changed from an input- to an output-controlled fishery. Controls based primarily on
licence limitations and closed seasons were replaced with controls centred on
individual transferable quotas (ITQs). In adopting the ITQ management system,
several of the input controls were also retained, including the limitation of the
maximum number of pots allowed in the fishery to 10500, maximum number of pots
per vessel to 50, and the seasonal closures implemented to protect moulting lobsters (at
varying dates from September to November).

The guota system of the commercial fishery has resulted in an increased focus on the
value of the animals landed each season. Previous assessments have discussed the
change in the dynamics of the fishing fleet since the change (Gardner et al., 2001 and
Frusher et al., 2002), the key observation being a shift in effort towards winter fishing
when prices are highest. An associated change includes an extension to the open
season for males during September over the last three seasons.

From 1999 the use of recreational rock lobster rings was licensed. The distribution of
recreational licence combinationsin 2002/03 is shown in Table 2.
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Table 2. Number of recreational licenses by category.

L icence combination Number

Pot, diveand ring 964
Pot and ring 1774
Pot and dive 2686
Dive and ring 160
Pot only 6857
Ring only 352
Dive only 2787
Total recreational lobster licence holders 15580

3.2 Developmentsin stock assessment analyses

3.2.1 Standardisation of catch-rates

More detailed information on this area of development is presented in Appendix 1
(page 63).

The Tasmanian rock lobster fishery has along history but useful datafor stock
assessment purposes is only available from the 1970s. The commercial fishery
constitutes the major impact on the resource for the State as a whole and, as aresult of
the way in which it is managed, provides the most reliable source of information. The
performance of the commercial fishery is used as a proxy for the performance of the
whole fishery (which includes recreational and indigenous fishing for which data
collection is more problematic). The quantity and detail of information provided by the
commercial fishery hasincreased through time. These improvements have often been
associated with changes to the management. Thus, from 1970 to the early 1980s, catch
and effort data were available in monthly totals for the eight assessment regions around
Tasmania. After 1983, monthly data was available at the resolution of one-degree
statistical blocks. After 1992, fisheries data was available at aresolution of half-degree
statistical blocks with daily records of catch and effort. From the mid-1980s depth
information was available as a set of depth categories and after the early 1990s it was
available as an estimate of the average depth of activity.

Quota Management was introduced into the Tasmanian rock lobster fishery in
1998/1999 (with a quota year running from March 1% to late February). Since then the
behaviour and composition of the fishing fleet has altered significantly and this has had
some effects upon the perception of the state of the fishery when such things as catch-
rate data are considered.

It has been reported by the commercial industry, for example, that there is now far
more effort in relatively shallow water in Area 6, and perhapsin Area 7, than in the
past because the shallow water animals are of a higher value as aresult of their deeper
red colour. The problem for the assessment is that catch-rates are lower in shallower
water, This gives the impression of decreased biomass when the change isrealy only
one of fishing behaviour. The stock assessment model that is used to assess the status of
the rock lobster stock around Tasmaniais primarily driven by catch-rate data. The
formal basis behind this problem of changes to fishing behaviour affecting the
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assessment is the assumption that catch-rates are an index of relative stock abundance.
It is clear that there are important implications to the suggestion that fisher behaviour is
altering catch-rates rather than changes to the stock biomass.

In fact, there are many factors that are likely to have an impact on observed catch-rates
that have nothing to do with changesin the stock biomass. These factors would include
the precise location where fishing occurred, who was doing the fishing, whether they
were fishing at night or at day, and, of course, the depth of fishing. It is standard stock
assessment practice to standardise commercial catch and effort datain an attempt to
remove the influence of such factors as location, depth, vessel, and night/day. These
attempts make the assumption that any variation left in the catch-rate data after
standardisation will be more closely related to what is happening to the stock biomass.

The most commonly used method of standardisation is to include the various factors
thought to effect catch-rates into a general linear model (a standard statistical method)
and to include year as afactor, in this way the parameters derived for each year become
the indices of relative abundance. Any trends in these indices of relative abundance are
assumed to relate more closely to changes in the stock biomass than the trends in the
raw catch-rate data.

Detailed catch and effort data with associated vessel, depth, and location information is
only available from 1993 onwards for the Tasmanian rock lobster fishery, so it was
decided to provide a standardisation of datafrom that period to seeif it were possible to
detect and remove the effect of depth of fishing on catch-rates, anongst other things.

A detailed description of the methods and analysis of standardised catch-ratesis given
in Appendix 1(page 63). The standardising procedure included factors of year, month,
fishing block, depth category, boat distinguishing mark and day/night.

Standardised catch-rates were compared with arithmetic catch-rates (total catch divided
by total effort) and geometric catch-rates. Geometric means are the catch-rate from
each shot for each fisher multiplied together and then taken to the nth root. For
exampl e the geometric mean of three catch-rates of 2, 3 and 4 kg/potlift equals the cube
root of 2x3x4 (24) or 2.88 kg/potlift. Geometric catch-rates are more complex to
compute than arithmetic catch-rates but they tend to be less susceptible to bias from a
few extreme higher catches.

Standardised catch-rates were significantly different from non-standardised catch-rates
although the magnitudes of these differences were rarely large (Figure 3).
Encouragingly, standardised catch-rates tended to be higher than geometric and
arithmetic catch-rates, which implies that changes in fishing patterns may be masking
some increase in legal-sized biomass. Change in the depth of fishing over the last few
years has been highlighted as an important issue to address through standardisation.
Raw trends in depth data area shown in Figure 4 and Figure 5 and the impact on CPUE
standardisation is discussed in more detail in Appendix 1(page 63).
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Figure 3. Regional rock lobster catch-rates standardised to the 94/95 quota year. Standardised catch rate
(solid line) with the Totals catch rate (dashed line) for each of the eight regions across the quota years
94/95 to 02/03. Standardisation of catch rates produces an index of catch rate, which is scaled relative
to avalue of 1 for the 1994/95 year. That is, the y-axis cannot be read as kg per potlift. Inall cases, the
solid line (standardised catch-rate) tends to lie above the other two lines, although the perceived trend is
not always increasing faster than the un-standardised catch-rates (see Regions 3, 4, and 6). Fortunately,
in all regions the standardised catch-rates were all higher in 2002/2003 than in 2001/2002, although in
some instances the increase was only minor.
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west coast lower). Data for 2003 isincomplete which may account for the apparent increase in the
proportion of catch coming from deeper water in that year.
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3.2.2 Datacollection

A review of the rock lobster catch sampling project was conducted in May 2002. This
review listed priority areas for future research and options available to meet these.
Resource managers, researchers and stakeholders (commercial, recreational and
community) all agreed that fisheries independent catch sampling was necessary asit
provided crucial information for managing the fishery.

The priority areas of need indicated in the review were:
a) Fishery independent measures of fishing mortality,
b) increased regional coverage of size structure data,

c) growth/selectivity from all regions of the fishery - including depth stratification,
and

d) maintenance of long-term sites.

An independent measure of fishing mortality was viewed as the most important need,
especialy if an estimate of natural mortality could also be obtained. Asthe change-in-
ratio and index-removal methods were being continually compromised by the extended
season opening, further devel opment of tagging models developed by Frusher and
Hoenig (2001) was seen as the best alternate option. The FRDC has funded a study to
further develop these models. This project started in August 2003 and will look at
gaining estimates from broad regions of the fishery.

In the past, we have been criticised for alack of sampling in certain regions of the
fishery, for sampling in regions considered to be unrepresentative of the commercial
fishery, and for using avessel that does not reflect a‘true’ fishing operation. To obtain
both estimates of fishing mortality (and possibly natural mortality) and increased size
structure data from broader regions of the fishery it is planned to utilise commercial
vessals this coming fishing season. Thiswill allow usto increase our coverage of the
State, without compromising the quality of the data. To offset the costs of chartering
these vessels, we propose to reimburse fishers by the alocation of research quota. Asa
result, we see the use of the FRV Challenger as being restricted to maintaining our
long-term study areas (South Coast — Maatsuyker |Is. and Port Davey, East Coast —
Sandstone Bluff).

Using commercial vessels, it is proposed to cover four of the eight stock assessment
areas in this coming fishing season (2003/04). Proper coverage of all 8 areas was seen
asfinancially and logistically impractical. Therefore, four areas have been highlighted
by the review as being regions of greatest importance and/or concern within the fishery.
Remaining areas will be targeted in subsequent surveys.

The areas chosen for catch-sampling surveys and reasons:

Area 1 — Due to the importance of the areato both commercia and recreational fishing
in shallow waters.
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Area4— Northern fishing region that constitutes a high proportion of the overall catch,
isan areawith limited data available and represents a region with fast growth rates.

Area 6 — To assess the possible rebuilding of the offshore fishing grounds dueto a
recent shift to shallower waters, also an area of limited data.

Area 8 — Dueto itsimportance to the fishery and to assess several concernsrelating to
recent declines in assessment performance indicators

It isalso proposed to survey two depth categories (deep and shallow) within each of the
selected assessment areas. Consultation with the commercial fishery has been
conducted to determine appropriate depth categories for each area.

Table 3. Depth ranges selected by industry for shallow and deep categoriesin revised catch-
sampling program.

Shallow Deep
Areal 0-30m 35-60 m
Area4d 10-35m 40-70 m
Area 6 20-70 m 100-150 m
Area8 535m 40-80m

The use of the tagging models requires two sampling periods. Thefirst of theseisa
pre-season sample to be conducted in October. The second needs to be after the female
closure as the longer the closed period the more robust the natural mortality estimate.
However, the number of |obsters tagged is al'so important as a compromise between
catch-rate and length of the closed season isrequired. Consultation with the
commercial fishery is needed to determine the appropriate timing of this second
sampling period but the months of June and July (varies between areas) appear to have
better catch-rates.

3.2.3 Update of the commercial fleet dynamics model.

More detailed information on this area of development is presented in Appendix 2(page
68). The rock lobster stock assessment model (Punt & Kennedy, 1997) is used to
assess the status of the rock lobster stocks in eight separate regions around Tasmania,
each independent of the others. Thisis valid for assessment purposes because the
amount of adult movement between regionsistrivial (Gardner et al. in press), and
recruitment levels are determined separately for each region within the assessment
model. Once the assessment is complete the model is also used to project the stock
forward under different harvest strategies (different TACC scenarios) so as to conduct a
risk assessment and test the sustainability of the different possibilities under the
assumption that recruitment patterns will be similar to those previously experienced.

The assessments are conducted separately in the eight assessment regions but all
regions must be considered together for the forward projections making up the risk
assessment. The risk assessment requires that the TACC be distributed across the eight
regionsin arealistic manner in each of the years of the projection. In effect, it becomes
necessary to be able to predict where the fishers are going to distribute their effort and
obtain their catch. For the projections to proceed it is essential to have amodel of the
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fleet dynamics (the distribution of effort or catch). The only option for generating such
amodel that would interact effectively with the assessment model was to generate a
statistical description of how the fishers distributed their effort through the year among
the eight regions.

The original fleet dynamics model developed for the Tasmanian fishery by Punt and
Kennedy (1997) used arelationship between the area, the month of fishing, and the
expected catch-rates in each areain each month, to predict the harvest rate in the
different regions in each month. The model used data from a short period prior to quota
management - the years 1990 to 1995. As part of the FRDC funded project (1999/140)
“Impact of Management Change to an ITQ System in the Tasmanian Rock Lobster
Fishery” (Frusher et al., 2003) new alternatives were investigated so asto re-calibrate
the fleet dynamics model to fleet behaviour since the introduction of the quota
management system. At the time of those analyses there were only two complete years
of datafollowing the introduction of the ITQ system and it was questionable whether
the fleet dynamics had stabilised within the new system. In 2003 there are now 5 years
of data post-introduction of I TQs for the Tasmanian rock |obster fishery and a further
attempt has been made to re-calibrate the fleet dynamics model.

The final statistical model selected was similar to that used originally except that the
relative importance of different factors used to predict fleet movement had changed.
These factors were the assessment area, month, month and catch rate interaction and
area and catch rate interaction. This means the model is predicting where fishers will
expend effort in relation to the time of year, the area and catch-rates.

One important development is that the interaction term between catch rate and area was
estimated and included for the first time thisyear. Thisisintended to account for
fishers responding differently to changes in catch-rate depending on the area.

4. Fishery Assessment

4.1 Evaluation of Trigger Points
The management plan contains performance indicators relating to:

e Commercial catch-rates

e Research catch-rates

e Estimated legal-sized biomass

e Egg production

e Abundance of undersize lobsters
e Tota catch

e Sizeof thefleet, and

e Recreational catch
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These indicators are intended to provide a guide to the status of the resource using as
many sources of reliable data as possible. Acceptable limits or trigger points have been
set for each of these indicators; if these limits are breached then a management review
isinitiated.

The trigger points are often based on the 5-year period prior to the introduction of
guota. For instance, regional catch-rates for the current year are compared with those
from the 5 years before quota; if the current catch-rate falls below the lowest value
from those 5 years, then the trigger is activated. Many of these trigger points have been
in place for several years and were established at a time when the biomass was much
lower than it istoday. With the increase in biomass that has occurred since the late
1990, these trigger points will require review during the formulation of the next
management plan. Although the criteria used for EPBC accreditation are assessed in
this report, there may be value in incorporating these in future performance indicators.

4.1.1 Commercia catch-rates

Commercial catch-rates for 2002 were shown to have improved for the majority of
assessment areas when compared to the previous year (Table 4). The only two areas of
decline were from the southern-most Areas, 1 and 8. Despite the dlightly lower catch-
rates for Areas 1 and 8, they are still above the reference year and have not triggered
the performance indicator. An encouraging trend was the reversal of the declining
catch-rates indicated over the last two seasons for Area 6. Area 6 has rebounded with
the largest increase of 21% when compared to the previous year. Asmentioned in the
previous assessment (Frusher et al., 2003), there is a substantial shift in effort in Area 6
from deep to shallow water, where generally catch-rates are lower. Thistrend
continued in 2002 (Figure 6), but improved catch-rates were recorded for both depth
categories during this period resulting in the large improvement for the area (Figure 7).

Table 4. Change in annual commercial catch-rates. Negative values indicate a decline in the change.
The reference year is defined as the year with lowest CPUE among 1993, 1994 and 1995. Included also
are commercial catch statistics for 2002.

Region Reference Commercial catch-rates% changein 2002 Commercial catch

Y ear (kg/potlift) 2002 (Jan-Dec)
Ref. 2001 2002 VS VS Catch  Effort
Y ear Ref. 2001 (t) (1000
Y ear potlifts)

Statewide 1994 082 104 111 +35% +7% 1437 1291
1994 052 081 074 +42% -9% 119 166
1994 054 084 097 +80% +15% 132 135
1994 044 068 081 +84% +19% 102 123
1994 063 108 117 +86% +8% 240 206
1995 090 119 133 +48% +12% 339 255
1995 121 149 180 +49% +21% 188 105
1994 111 131 154 +39% +18% 106 69

1993 077 093 090 +17% -3% 212 236

O~NO U WNBE
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Figure 6. The percentage of effort and catch from shallow water grounds (<50m) from Area 6 since
1992.
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Figure 7. Comparison of catch-rates from shallow (<50m) and deep (>50m) water from Area 6 since
1992.

Monthly commercial catch-rates within each area continue to remain higher or equal to
the representative catch-rates of the reference year (Figure 8). When monthly catch-
rates for 2002 are compared to the previous year (2001), the improvement shown for
the yearly estimate for most areasis aresult of higher catch-rates recorded in late
summer, early autumn (January-April). The exception was Area 8, which consistently
yielded lower monthly catch-rates. Monthly catch-rate datafor Area 1, the other region
to record a decline in catch-rates for 2002, indicate the declines were restricted to the
months of November and December.
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Figure 8. Changein catch-rate (Y -axis; CPUE, kg/pot lift) between months (X-axis) for 2002, 2001 and
for reference year for each respective assessment area. Vertical linein each plot indicates the start of the
guota season. Note the vertical axis depicted catch-rates changes scale for different regions. Catch rate
summaries for the whole year (Table 6 and Table 7) can be affected by the time of year when fishing
occurs. Thisfigureillustrates that catch rates have improved across the year, in each area, relative to
reference year.

With the shift to an ITQ managed fishery, it is perhaps more appropriate to examine
commercial catch-rates based on a quota season and not a calendar year. When catch-
rates based on a quota year (i.e. March to February) (Figure 9 and Table 5) are
compared with those based on a calendar year (Table 4), differences are apparent. This
three-month shift in the catch-rate analysis has resulted in areduction of the percentage
increases in catch-rates in eastern regions of the fishery (Area's 2,3 and 4) and a slight
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improvement in southern regions (Area 1 and 8). Thiswould suggest that the improved
catches from eastern regions based on a calendar year (Table 4) are likely to decline
into 2003. The increase in southern regions also suggests that catch-rates in these
regions may be improving. Thisis particularly encouraging as Area 8 contributes
substantially to the overall Tasmanian catch (Table 5).

Catch-rates from SE areas 1, 2 and 3 are the lowest for the State and area 1 was the
only areato record a declining catch-rate from 2001/02 to 2002/03. Exploitation rates
in thisregion are maintained at high levels due to several factorsincluding the large
recreational catch and the more sheltered coast line.

Table 5. Comparison of highest and lowest commercia catch-rates (kg/pot lift) regionally around
Tasmaniafrom 1970. Comparisons are between years on a quota year basis (i.e. March to February).
Included is the regional catch (tonnes) for the 2002/03 season.

Area Highest Catch- L owest % % Catch
rate Catch-rate  Difference 2001/02 Difference 2002/03
Year Catch- Year Catch- inCatch- Catch- 2000/01to  (t)
rate rate rate rate 2001/02
State 1981/82 1.66 1995/96 0.82 +51% 1.11 +7% 1508
1 197172 1.30 1994/95 054 +58% 0.76 -6% 124
2 1974/75 1.47 1994/95 0.54 +63% 0.97 +11% 131
3  1974/75 1.40 1994/95 0.43 +69% 0.81 +9% 105
4 1980/81 1.72 1994/95 0.61 +65% 1.14 +1% 248
5 1982/83 1.92 1995/96 0.89 +54% 1.33 +13% 366
6 1984/85 243 1972/73 1.14 +53% 1.68 +9% 197
7 1980/81 2.03 1997/98 1.09 +46% 1.53 +19% 115
8 1980/81 1.80 1993/94 0.77 +57% 0.92 +2% 222
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Figure 9. Regional catch-rates from southern and northern Tasmania since 1970. Datais presented on a quota year basis (i.e. March to February) so the last data point is for
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4.1.2 Research catch-rates

With the resumption of research catch sampling during the 2002/03 fishing season, pre-
season catch-rates (October/November) are available for comparison to previous
estimates (Table 6). Large increasesin research catch-rates were recorded in Area 2 for
shallow and medium /deep waters, when compared to both the previous sampling
period and the reference year. Thisisencouraging as it mirrors the increased
commercial catch-rates recorded for this region (see Section 4.1.1).

Deep-water research sitesin Area 8 indicated alarge reduction in catch-rates when
compared to both the previous sampling period and the reference year (Table 6). This
reduction would suggest the performance indicator has been triggered for this area.
However, we believe the research survey conducted in November 2002 was affected by
catchability problems due to poor weather, based on similar observations from the
Crayfish Point MPA sampling project. Research catch-rates for thisregion are
typically volatile and the sample reported here is from a single survey, rather than the
more extensive 3 annual surveys reported in previous reports. Thus we believe this
result is of limited concern when viewed in isolation. Pre-season research catch
sampling is planned for this region for the coming fishing season (2003/04), which will
provide an opportunity to investigate catch-rates further.

Table 6. Change in November catch-rates from research surveys on the East and South Coasts of
Tasmania. Note no catch sampling survey was conducted in November 2001 so comparison is made
with 2000, which was the previous research sampling year.

Region Depth Commercial Reference Catch-rates (kg/ pot lift) % change
(m) Catch-rate Y ear Ref. 2000 2002 vs Ref. vs 2000
2002 Y ear Y ear
Area8 45-100 1.46 Nov’'93 0.97 1.73 0.51 A7% -71%
Area2 30-50 2.65 Nov’' 94 1.36 2.59 3.69 +171% +42%
Area2 <30 2.27 Nov’' 94 1.06 121 1.40 +32% +16%

4.1.3 Legal-sized biomass

The rock lobster assessment mode! indicates that there has been continued stock
rebuilding during 2002 at a State level, abeit at only amoderate level (Table 7). Ata
regional level, legal sized biomass tends not to reflect the changes seen in commercial
catch-rates. This may be due to changes independent of biomass occurring in these
regions of the fishery that are driving model estimates. Both standardised and
arithmetic mean commercial catch-ratesin Area 6 increased last year, but the
assessment model suggests biomassis decreasing. This apparent paradox is
presumably driven by estimates of seasonal change in catchability. Nonetheless, our
understanding of the trend in stocksin this areais unclear so this area was targeted for
fisheries independent catch sampling surveysin October 2003.

Legal sized biomass estimates for Areas 2 and 3 tend to reflect the recent increasesin
the commercial catch-rates, and have continued the rebuilding indicated in the previous
assessment (Frusher et al., 2003). This continuation is encouraging, as this region of
the fishery has historically had the highest exploitation rates. Although biomass has
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increased in all areas since the reference years of '93, 94 and ' 95, biomassiis still
below the estimates for the early 1980s (Figure 10). Thisis most noticeable in the
productive northern regions (Areas 4 and 5). Legal-sized biomass in these northern
areas did not appear to increase over the last year.

Table 7. Change in legal-sized biomassin October. Negative values indicate a decline in the percentage
change. Shaded lines are regions with greater uncertainty in biomass estimates. “State (adj)” is
Statewide data excluding regions 1, 4, and 8 where biomass is estimated poorly for recent years (i.e.
includes only areas 2,3,5,6 and 7).

Region Reference Sized biomass estimate (tonnes) % change in 2002
Y ear Ref. Year 2001 2002 vs Ref. year vs2001

Statewide 1993 2540 3681 3795 +49% +3%
State (adj) 1993 1456 2010 2044 +40% +2%
1 1993 245 460 498 +103% +8%
2 1993 132 227 250 +89% +10%
3 1994 74 135 141 +90% +4%
4 1994 429 747 734 +71% -2%
5 1993 698 950 945 +35% +0%
6 1995 261 336 318 +22% -6%
7 1994 294 361 390 +33% +8%
8 1993 394 464 519 +32% +12%
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Figure 10. Regional legal-sized biomass estimates for the Tasmanian rock lobster fishery from (upper)
1970 to 2002 and (lower) from 1994 to 2002. All estimates are for October. Inter-annual changes,
which are likely to be less accurate, are dashed.
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4.1.4 Egg production

Egg production estimates are shown in Table 8. Egg production Statewide appears
stable relative to recent years, rather than increasing as it was reported in previous
assessments. The apparent lack of a Statewide increase in egg production is surprising
given the trend in the commercia fishery to shift fishing effort into winter months
when landing of femalesis prohibited.

The declinesin egg production in northern areas 4, 5 and 6 over the last year is of some
concern (although the extent of the decline in Area 6 is uncertain as estimates from this
region are often biased; Gardner, 2000). Rebuilding of egg production in the northern
areasisagoal of the current management plan, which gives atarget of 25% of virgin.

The decline in egg production in Areas 1 and 7 is of limited concern as estimates of the
percentage of the virgin egg production are exceptionally high for alobster fishery at
59 and 45% respectively. Reflecting the increases in legal-sized biomass, egg
production has increased in Areas 2 and 3. Despite the increase, egg production in
Area 3 (along with other northern regions — Areas 4,5 and 6) is still below the
management target of 25% of virgin production implying further improvement is
required (Figure 12).

Estimates of egg production relative to virgin in area 8 exceed 100% due to difficulty in
estimating egg production in this region because such a small proportion of females
reach legal size. A value of greater than 100% is plausible if the harvesting of males
has freed up resources to allow the population of femalesto increase above that in a
virgin unfished state. While there is some uncertainty over the precise amount of egg
production in area 8, it is clear that production in this areais massive and over double
that of any other area. Density of femalesis extremely high with research trapping
surveys averaging almost 50 animals per potlift.

Table 8. Change in relative egg production from the reference year to 2002, and the level of egg
production in 2002 as a percentage of virgin egg production. Virgin egg production is the estimated egg
production prior to commercial exploitation, assuming average recruitment is the same as that from 1970
to the present. Relative egg production isanumerical (linear) index of egg production so that arelative

egg production of 200 implies twice as many eggs are being produced compared to arelative egg
production of 100. Shaded lines are regions with greater uncertainty in egg production estimates. “State

(adj)” is Statewide data excluding region 6, where egg production is estimated poorly for recent years.

Region Reference Relative Egg Production % changein 2002 % Virgin

Y ear prodn.
Ref. Year 2001 2002 vsRef.year vs2001 in 2002
Statewide 1993 938 1162 1160 +24% +0% 30%
State (adj) 1993 870 1080 1087 +25% +1% 31%
1 1995 158 146 143 -9% -2% 59%
2 1992 68 128 142 +109% +11% 50%
3 1993 27 48 51 +88% +6% 13%
4 1993 78 145 140 +80% -3% 16%
5 1992 80 141 140 +75% -1% 13%
6 1986 51 82 73 +43% -11% 18%
7 1989 133 137 132 -1% -3% 45%
8 1994 300 336 339 +13% +1% 114%
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Figure 11. Relative egg production from 7 Areas around Tasmania, western regions to the |eft, eastern
regionsto the right. Area 8 is not included due to problems mentioned in the text. Interannual changes,
which are likely to be less accurate, are dashed.

120 30
= 100 A e T N
2 i)
° 3]
=} 80 4 =} 20 -
° k]
S S
o S 15
£ £
=t D 10 |
> >
S X 5]
—e—Areal —m—Area2 —a—Area7 —x—Area8 —+—Area3 —s—Area4 —a—Area5 —x—Area6
O rrrrrrrrrrrrrrrrrrrrrrrrrrrrrorrT 0 TrrrrrrrrrrrrrrrrrrrrrrrrrrrrorrrT
= [ B P = [ = P N P P B [ = [ = = N
© © © © © © © © o © © © © © © © © o
~ ~ ~ <] @ © © © S ~ ~ ~ © @ © © © S
o IN ® N o o ~ @ ] o IN ® N o o ~ [<3) (¥

Figure 12. Percentage of virgin egg production from eight Areas around Tasmania, southern Areas to
the left, northern Areas to the right. The horizontal bar in each plot represents the management target of
25%. Thelast year of the plot for Area 6 should be accepted cautiously.
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4.15 Relative abundance of undersized lobster
Resear ch estimates

For the abundance of pre-recruit lobsters (undersized lobster equivalent to one growth
increment below legal size) to be relevant as a performance indicator, a relationship
between the catch-rate of pre-recruits and the catch-rate of newly recruited lobster in
the following year needs to be established. A link between the abundance of undersize
and subsequent catch-rates has only been defined on the south coast where catch-rates
of undersize males of greater than 105 mm CL provide an index of the number of
animals moulting to legal sizein the following season.

With the continuation of research sampling in 2002 after a years break, undersized
catch-rates of |obsters caught during preseason surveys (October/November) at
Maatsuyker Island (South Coast — Area 8) could again be compared. Preseason
sampling in 2002 indicated alarge decrease in undersized catch-rates of lobsters at
Maatsuyker 1sland when compared to both the reference year and the last year of
sampling 2000 (Table 9). The previous lowest catch-rate of undersized lobsters
(1.43kg/pot lift) was achieved in the pre-season survey in 1995 (reference year).
Sampling in 2002 indicated undersized catch-rates decreased to 0.47kg/pot lift or a
67% drop on the reference year (Table 9). Asdiscussed in Section 4.1.2, catchability
problems influenced the catch-rates during this survey, in particular at Maatsuyker
Island. Therefore, despite being substantially below the reference year and thus
activating the undersize trigger, caution should be shown in regards to undersized
catch-rates from this region.

From 1996, research sites at Port Davey were included to increase the number of sites
sampled in Area 8. The catch-rates of pre-recruits from the Maatsuyker sites and the
combined sites (Maatsuyker and Port Davey) are different and thus the combined catch-
rates cannot be compared to the 1995 reference year. We have included last year’'s
catch-rates for the combined sitesin Table 9 to determine if the trendsin Maatsuyker
are reflected in the more extensive data. Both the Maatsuyker and the combined
dataset show a negative trend in fishery independent catch-rates of undersized lobsters.
The percentage change in catch-rate was greater in the more southerly Maatsuyker
sites, which tended to be more affected by catchability problems.

Although links between undersize catch rates and subsequent catch rate of legal size
animalsin the following year has only been shown for Maatsuyker and Port Davey,
long term data-series are available for other sites. Total catch of undersize lobsters per
pot lift are shown in Figure 13. Although there appear to be long term trends in some
of these series, samples are often drawn from different projects with different sampling
regimes. These different sampling regimes can causes biases in catch rate data,
especially when samples were collected from different times of the year.
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Table 9. Comparison of fishery independent preseason (Oct/Nov) catch-rates of undersized male
lobsters (105-110 mm) sampled from waters adjacent to Maatsuyker Island (Maat) and these sites
combined with sites at Port Davey (Maat + PD) in similar depths. No catch sampling survey was
conducted in November 2001 so comparison is made with 2000, which was the previous sampling year.
For Maatsuyker Island, 390 pot lifts were undertaken in the reference year compared to 100 in 2000 and
150 in 2002. Samples from Port Davey are based on 100 pot lifts in both 2000 and 2002. No sampling
was undertaken at Port Davey in the reference year of November 1995.

Region  Reference Catch-rates Actual Change % change
Y ear (kg/pot lift) (kg/pot lift)
Ref. 2000 2002 vsRef. vs2000 vsRef. vs2000
Y ear Y ear Y ear
M aat Nov’ 95 143 3.9 0.47 -096 -347 -67% -88%
Maat + PD 4.72 2.42 -2.30 -49%
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Figure 13. Catch rate of undersize lobsters (total lobsters per potlift) from research sites with extended
sampling history. Sampling has occurred at different times of the year, which can affect interpretation of
these charts. Time series from Maatsuyker I1sland were affected by change in timing of sampling from
2000-2003.

4.1.6 Thetotal annual catch

The total annual commercial catch (TACC) is constrained by output controls on the
fishery. A TACC of 1502 tonnes was introduced for the first timein March 1998 and
was increased to 1523 tonnes in March 2002. A management trigger is set at a catch of
95% or less of this amount (2002/03 = 1447 tonnes). Thetotal catch for the period
March 2002 to February 2003 (inclusive) was 1520 tonnes, which is greater than the
trigger. Several fishers have reported that they retained a small amount of quota
unfished, asit was not economically viable to return to sea for this small amount of
catch. Thisimpliesthat the TACC shortfall is not afunction of lobster abundance.
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4.1.7 The size of the rock lobster fleet

The number of active licenses and vessels in the |obster fishery has declined steadily
over the last 10 years (Figure 14). A trend of reduction in the size of the fleet was
evident prior to quota. With the introduction of quota there was an immediate decrease
in the number of active vessels and licences as several licences were aggregated on to a
single vessel (Table 10). Since this redistribution, the rate of contraction has continued
at asimilar rate to that prior to the introduction of the Quota Management System
(QMS). Note that the number of active vesselsisinfluenced by several factors
including the fishing of more than one license from a single vessel and the replacement
of vessels so that more than one vessel is active under asingle license.

Table 10. Changes in the number of licences and vessels in the Tasmanian rock |obster fishery in
calendar years from 1993 to 2002. Licenses cannot be created so the 2001 value cannot change although
it is based on partial year data. Active licenses are those that recorded catch. It is possible that the
number of active licensesin 2002 is an underestimate as it is based on partial year data.

Year Number % change Number % change Number % change

of of active of active
licences licenses Vessels
1993 337 - 330 - 353 -
1994 334 -0.9 329 -0.3 342 -3
1995 331 -0.9 326 -0.9 348 2
1996 321 -3.0 315 -34 332 -5
1997 316 -15 309 -1.9 330 -1
1998 314 -0.6 304 -1.6 314 -5
1999 314 0 269 -11.5 270 -14
2000 314 0 259 -3.7 254 -6
2001 314 0 250 -2.4 246 -3
2002 314 0 242 -1.2 247 +0.5
2003 314 0 234 -3.3 227 -8.1
(part)
350
300 -
050 | | 7O Licenses
—e— Vessels
200 :

1992 1994 1996 1998 2000 2002 2004

Figure 14. Trendsin number of active licenses and vessels in the Tasmanian rock lobster fishery over
thelast 10 years. Datafor 2003 isincomplete.

TAFI Fishery Assessment Report Page 26



Rock Lobster Fishery Assessment: 2002/03

4.1.8 Therecreational catch

A recent national survey of recreational fisheries estimated the fishing expenditure
attributable to recreational fishersin Tasmania at $416 per person, and the total
recreational fishing industry at around $50 million (Lyle et al., 2003).

In comparison to the commercial fishery, frequent and precise estimates of the
recreational fishery are relatively difficult. Reliable estimates for the amount of
lobsters harvested by recreational fishers are typically based on surveys. In recent
years there has been a growing commitment by resource management agenciesto
regular surveys of recreational fishers. These surveys are typically less frequent than
annual.

Although we have scaled previous recreational catches by the number of license
holders between 2000/01 and 2002/03 in Figure 17, it isoverly simplistic to consider
the number of licences or license entitlements to be a proxy for catches for earlier
periods. Thisis because licensing arrangements have changed considerably since 1995.
Prior to 1995 recreational fishers could freely use rock lobster ring but were required to
have alicence for potting. If they wished to take rock lobster by diving, they could
apply for ageneral dive licence that also provided access to abalone and scallops. In
1995 the diving entitlement was split into separate licences for rock lobster, abalone
and scallop. In 1999 alicence was introduced for the use of rock lobster rings. Asa
result of these changes, the number of entitlementsis a poor indicator of changing
levels of access. The total number of individuals fishersinvolved in the fishery
(independent of methods used) has increased by around 83% since the introduction of
the present licensing system in 1995 (Figure 15). The changesto licensing systemsin
1999 to separate licenses for ring, pot and dive methods has resulted in a more rapid
increase in the total number of licences than total number of licensed recreational
fishers (132% since 1995; Figure 16).

The rapid rise in licence numbers and apparent increase in catch taken from some
regions of the fishery has caused concern for both recreational and commercial lobster
fishers. Although biomass and catch-rates are increasing in most stock assessment
areas, there is concern that this may be restricted to the offshore or deep water fishing
regions where recreationals can't reach. It is possible that the combined commercial
and recreational effort inshore in shallow waters may be resulting in declines in these
areas. Fishery independent surveys of both inshore and offshore fishing waters
commenced in October 2003 to improve our understanding of thisissue. Areal
(south-east) where the recreational catch for the 2000/01 season accounted for at least
45% of the total inshore catch (Forward and Lyle, 2002) was one area of the fishery
that was surveyed independently.

The current management trigger point in regard to recreational catch is that recreational
catch should not exceed 10% of the TACC in ayear. The most recent survey estimate
(2000/01 fishing season) of the recreational fishery estimated catch at 8.5% or lying
between 95% confidence limits of 5.9% and 11.5% of the TACC (Gardner et al., 2002),
2002). Since that time, the numbers of recreational licences and license holders have
increased (Figure 16). If recreational catch estimates from the 2000/01 survey are
scaled-up by the increased number of license holders, then it appears that recreational
catch isaround 10% or lying between 95% confidence limits of 6.9 and 13.4% (Figure
17). Thusthereisahigh probability that the trigger point has been activated.

TAFI Fishery Assessment Report Page 27



Rock Lobster Fishery Assessment Report: 2002/03

It is anticipated that a survey of recreational rock lobster licence-holders held during
the 2002/03 recreational rock lobster fishing season (November 2002 — August 2003)
will provide an estimate of recreational catch with improved precision to those shown
here. The results of this survey will be available for discussion in next assessment
report (2003/04).
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Figure 15. Number of recreational pot, dive and ring licences issued from 1995 to 2003.
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Figure 16. Comparison between the total number of recreational rock lobster licences issued (pots, dive
and rings; solid circles) and the number of licence holders (open circles) from 1995/1996 to 2002/2003
recreational fishing season.
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Figure 17. Estimated recreational catch as a percent of commercial catch in relation to the trigger point
of 10% (+/- 95% confidence limits). Catch is based on weight, rather than numbers. The 2002/03 value
is scaled up from the 2000/01 estimate based on the number of license holders and thus assumes that: (i)
the spatia distribution of recreational effort isthe same, (ii) the split between dive and pot/ring catch is
the same, (iii) the difference in weight between dive caught and pot/ring caught is the same. Given these
assumptions, there is high probability that the trigger point on recreational catch has been breached.

4.2 Trendsin fisheries-independent abundance indices

These abundance indices are collected through research sampling that is repeated in the
same sites. This eliminates biases present in commercial catch rate data such as shifts
between depths different fishing patterns of individual fishers. The limitation of
fisheries-independent abundance indices is that sample sizes are typically low so that
their main value isin examining longer-term trends, rather than annual fluctuations.

4.2.1 East Coast — Shallow Depth

Commercial and research legal-sized catch-rates for shallow depths (<35m) were
relatively similar for the first three years of sampling, after which commercial catch-
rates tended to be much higher (Figure 18). This change probably reflected the large
amount of effort expended in this area during the first few years of research sampling.
Since then commercial catch-rates tends to show greater between year fluctuations than
the research catch-rates. Research catch-rates would be expected to be less variable as
they are obtained from the same site whereas commercial catch-rates will reflect the
commercial distribution of the fishing fleet in this region during November of each
year. While research catch-rates are variable, it is encouraging that mean catch-rate for
2002 was among the highest recorded for the last 10 years.
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Figure 18. Shallow water catch-rates (<35m) from the east coast of legal-sized lobsters from research
surveys and commercial fishing.

The relationship between the catch-rates of pre-recruits (males between 102 and 110
mm CL; females between 98 and 105 mm CL) and legal-sized |obsters prior to
commencement of the following year isweak (Figure 19). Thisisprimarily dueto the
large catch-rate of pre-recruitsin November 1997 and 2003. With the exception of
these two years, the eight remaining years show arelatively flat trend in research catch-
rates of both pre-recruits and legal-sized lobsters. Catch-rates of pre-recruit lobstersin
shallow water off the east coast were over double the previous highest whichisa
positive indicator.
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Figure 19. Shalow water catch-rates (<35 m) from the east coast of legal-sized and pre-recruit lobsters
from 1992 to 2000 survey periods. The pre-recruit lobsters (males between 102 and 110 mm CL;
femal es between 98 and 105 mm CL) have been advanced by 1 year to simulate growth of undersized
lobstersto legal size.
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4.2.2 East Coast — Medium Depth

Catch-rates on the East Coast in medium water depths (35-50 m) show an increasing
trend for both commercia and research legal-sized lobsters (Figure 20). The
relationship between both catch-rates was close until November 1998. Unlike in
shallow water, the commercial catch-rate from medium depth water tends to be more
stable than the research catch-rate. There appears to be no relationship between pre-
recruit catch-rates and catch-rates of legal sized lobstersin the following year (Figure
21), although once again, arecord high catch-rate of pre-recruits was recorded.
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Figure 20. Medium depth (35-50 m) catch-rates for the east coast of legal-sized lobsters from research
surveys and commercial fishing for the start of the fishing season.
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Figure 21. Medium depth (35-50 m) catch-rates from the east coast of legal-sized and pre-recruit (males
between 102 and 110 mm CL ; females between 98 and 105 mm CL) lobsters for the 1992 to 2000 survey
periods. The pre-recruit lobsters have been advanced by 1 year to simulate growth of undersized lobsters
tolegal size.
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4.2.3 South Coast - Medium to Deep Depths

When legal sized commercial and research catch-rates are compared for medium and
deep-water depths (45-100m) on the south coast, substantial fluctuations are seen for
the 10 years of data collection (Figure 22). Trends are broadly similar although
commercia catch-rates tend to be higher.
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Figure 22. Comparison of medium to deep water (45-100 m) catch-rates for the south coast of legal-
sized lobsters from pre-season research surveys (October/November) and commercial fishing for the
start of the fishing season.

There appeared to be general agreement between the pre-recruits (males between 106
and 110 mm CL) and the one-year lagged legal-sized catch-rates for the first 6 years
(Figure 23). Sincethistime, pre-recruit catch-rates have increased while the legal-
sized catch-rates have shown considerabl e inter-annual variation with no pronounced
trend. Asdiscussed previously, we believe that catch-rates for the last year of sampling
(both legal and pre-recruits) were suppressed because of poor weather, rather than
necessarily lobster abundance.
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Figure 23. Medium to deep water (45-100 m) catch-rates from the south coast of legal-sized and pre-
recruit lobsters (males between 106 and 110 mm CL ) for the 1992 to 2002 Pre-season survey periods
(October/November). The pre-recruit lobsters have been advanced by 1 year to simulate growth of
undersized lobstersto legal size. Note no research survey was conducted for 2001.

4.3 Other analysesincluding risk assessments

Projections of future biomass and virgin egg production were conducted using one
hundred simulations with averages of these simulations shown here. Estimates of error
around these averages are estimated by the variation in these different simulations.

Various projection scenarios were tested, to explore the effects of increasing the TACC
while still maintaining reasonable probability of stock rebuilding. Scenarios were
based on round number increases to the per-pot quota holding (with atotal of 10507
potsin Tasmania).

The scenarios tested were;

e TACC of 1500 tonnes (142.7kg/pot);
e the status-quo of 1523 tonnes (145 kg/pot);
e TACC of 1550 tonnes (147.5 kg/pot).

The effects of each scenario on both egg production and legal sized biomass are
presented. Note that egg production and legal sized biomass can vary independently of
each other as undersize females contribute a large proportion of egg production.
Furthermore, in some regions females never reach legal size and thus never contribute
to legal-sized biomass.
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4.3.1 Biomass

Legal sized biomass projections for the next three years show arapid increase in the
TACC for al scenarios. 95% confidence limits around these estimates are shown in
Figure 25 and are based on the range of inter-annual fluctuations in recruitment that
have been observed since 1970. An important point with these confidence limitsis that
it's quite possible that catches over the next 3 years may be driven by recruitment
outside the bounds experienced over the last 3 decades.
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Figure 24. Statewide legal-sized biomass estimates from November 1970 to November 2002 with
averaged trajectories to 2005 of hiomass for TACCs of 1500 (upper line), 1523 (middle line) and 1550
(lower line). Biomass estimates are for the month of March.
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Figure 25. Statewide legal sized biomass projections showing the same data presented in the previous
graph (Figure 24) but focused on projections for the next 3 years. Biomass estimates are for March.
Maximum and minimum ranges of the 100 simulations are shown for the 1500 and 1550 tonne TACC
scenarios (shown respectively by the dashed lines with circles and plain dashed lines).

Gardner (2000) found model estimates to have a greater bias in southern regions (Area
1 and 8) with actual changesin biomass typically falling short of that predicted.
Excluding these regions (Figure 26 and Figure 27), the trend of increasing biomassis

consistent, although the increase is not as great. The TACC scenario of 1550 tonnesin
fact resultsin a dlight decrease in biomass for 2004.
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The model tends to perform best in projection of biomassin northern areas 4 and 5
(Gardner 2000) so these are shown separately (Figure 28 and Figure 29). These
projections indicate a substantial decline in 2004 under all scenarios tested with only a
very slight recovery of the median trgjectory in 2005.

A caveat on projections from areas 4 and 5 combined is that these represent a region of
the fishery, so the assessment model must predict what proportion of the total catch will
come from thisregion. This process of apportioning catch was unusually difficult in
2002/03 with the spatial spread of fishing effort poorly predicted. The reason for this
difficulty in modelling the behaviour of the fishing fleet which behaved in an unusual
manner in 2002/03; fishers reduced effort in areas with high catch-rate and shifted to
areas with low catch-rate. This shift was presumably due to some other factor such as
market forces or weather that cannot be captured by the assessment model.

Dueto lack of confidence in the ability of the model to predict fleet dynamicsin a
meaningful manner this year, the predictions of regional trends in biomass are not
displayed thisyear. Investigation of this problem is described in Section 3.2.3, page
11.
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Figure 26. Legal-sized biomass estimates from November 1970 to November 2002 with averaged
trajectories to 2005 of hiomass for TACCs of 1500 (upper line), 1523 (middle line) and 1550 (lower
line) for Areas 2to 7 (that is, with Areas 1 and 8 excluded). Biomass estimates are for the month of
March. Biomass projections from Areas 1 and 8 are typically most positively biased.
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Figure 27. Legal sized biomass projections with Areas 1 and 8 excluded showing the same data
presented in the previous graph (Figure 26) but focused on projections for the next 3 years. Biomass
estimates are for March. Maximum and minimum ranges of the 100 simulations are shown for the 1500

and 1550 tonne TACC scenarios (shown respectively by the dashed lines with circles and plain dashed
lines).
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Figure 28. Legal-sized biomass estimates from November 1970 to November 2002 with averaged
trajectories to 2005 of biomass for TACCs of 1500 (upper line), 1523 (middle line) and 1550 (lower

line) for Areas 4 and 5 only (Northern areas). Biomass estimates are for the month of March. Biomass
projections from Areas 4 and 5 are typically least biased.
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Figure 29. Legal sized hiomass projections for Areas 4 and 5 only showing the same data presented in
the previous graph (Figure 28) but focused on projections for the next 3 years. Biomass estimates are for
March. Maximum and minimum ranges of the 100 simulations are shown for the 1500 and 1550 tonne
TACC scenarios (shown respectively by the dashed lines with circles and plain dashed lines).

4.3.2 Egg Production

Model estimates of Statewide egg production over the last two years have shown aturn
around of the rapid increases of the late 1990’ s (Figure 30). Projectionsindicate a
possible continuation of this downward trend for 2003 (approximately 1%), before a
marked increase in 2004 and 2005 (Figure 31). The northern region of the fishery
(Areas 4 and 5), where there is greater certainty with the model outputs, demonstrates a
dightly different trend (Figure 32 and Figure 33). Projections suggest egg production

will decrease by approximately 2% over the next two years before aslight increasein
2005.
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As with biomass, we are concerned that the model isfailing to predict the probable
regional distribution of fishing effort that will occur over the next few years. For this
reason we have less confidence in the projections for areas 4 and 5 combined than in
previous assessments. As with biomass, the regional projections are not presented.
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Figure 30. Averaged Statewide egg production as percent of virgin under 3 TACC scenarios. 1500

(upper line), 1523 (middle line) and 1550 (lower line). All trgjectories are the average of 100
simulations.
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Figure 31. Statewide egg production projections (as % of virgin) showing the same data presented in
the previous graph (Figure 30) but focused on projections for the next 3 years. Maximum and minimum
ranges of the 100 simulations are shown for the 1500 and 1550 tonne TACC scenarios (shown
respectively by the dashed lines with circles and plain dashed lines).
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Figure 32. Mean egg production as percent of virgin in the north of the State (Areas 4 and 5) under 3

TACC scenarios: 1500 (upper line), 1523 (middle line) and 1550 (lower line). Means are drawn from
100 simulations.
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Figure 33. Egg production projections (as % of virgin) from Areas 4 and 5 combined showing the same
data presented in the previous graph (Figure 32) but focused on projections for the next 3 years.
Maximum and minimum ranges of the 100 simulations are shown for the 1500 and 1550 tonne TACC
scenarios (shown respectively by the dashed lines with circles and plain dashed lines).

5. Temporal trendsin the spatial distribution of commercial catch

Since the introduction of quota, there has been much discussion about the impact of the
management change on the distribution effort. Any effect of QM S on the location of
effort and catch is difficult to assess as there are other factors influencing distribution.
Some of these other factors controlling the distribution of catch and effort include the
response of the fleet to weather, and regional differencesin catch rate driven by
recruitment and catchability. Frusher et al., 2003 examined thisissue of spatial change
in effort in relation to QM S and concluded that there was limited evidence of any

changein location of effort between blocks. That analysis also examined possible shift
in effort to different depths.
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The issue was re-examined in 2003 by Justin Welch from the School of Geomatics,
University of Tasmania using a different approach and his results are shown here.
Catch dataisrecorded in commercial logbooks at the fairly coarse spatial resolution of
% degree blocks. Depth of shotsis also recorded and this provides additional clues
about the location of catch. For instance, if 2/3 of the seabed in ablock isknown to lie
deeper than 50 m then areported catch in 10 m must have come from the remaining
1/3" of the block. Reported catch from commercial logbooks was mapped in this way
by combining catch at depth data with bathymetry data from around Tasmania.

Data from different months were grouped to cover the period of high catch-rates from
November to January, the subsequent lower catch-rate period from February to April,

and the male-only period from May to September. Maps produced by the analysis are
shown in Figure 34. The analysis concluded that:

This method of using depth information to refine spatial location of catch
appears effective in improving resolution. This process may be of value for
other spatial management issues, such as evaluating the impact of proposed
MPAs.

Large numbers of lobsters are harvested from the south west of Tasmania
throughout the year although less so in 2002/03.

Early season catches from King Island have been relatively larger over the last 3
years.

There appears to be some evidence of increased |obster harvesting on the east
and northwest coastsin recent years.

Catch appears to be taken further out to seain recent years during months after
theinitial high catch period from November to January (note this does not imply
that total catch from deeper watersisincreasing).

Figure 34. (following pages) Spatial distribution of commercial catch (kg) around the Tasmanian coast
from 1996 to 2003 for three temporal periods. Nov-Jan; Feb-Apr; and May-Sept. Location of catchis
inferred from logbook records based on reported block and depth.
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6. Recruitment

Recruitment of rock lobstersis monitored at several sites around the Tasmanian coast
as part of TAFI’s puerulus monitoring program. Puerulus collectors are designed to
mimic natural rocky reef with crevices that provide shelter for puerulus swimming in to
shore from oceanic areas (Figure 35). Arrays of these collectors have been deployed at
Recherche Bay (Area 1), South Arm (Area 2), Bicheno (Area 3), FlindersIsland (Area
4) and King Island (Area5). Several attempts have been made to establish sitesin the
remaining areas on the west coast, however, all of these attempts have failed due to low
catch rates. Most recently, 3 sites were tested near Woolnorth in 2002/2003 but almost
no puerulus were captured.

The objectives of the puerulus monitoring project are to provide a measure of actual
recruitment of juveniles into the population. Thisinformation has a number of practical
benefits including early warning of large increases or declines in settlement, improved
basis for future projections of the assessment model, and contributing to an improved
understanding larval sources. Analyses are presented below that compare estimated
larval recruitment from the stock assessment model with observed larval recruitment
from the puerulus-monitoring project.

The estimates of larval recruitment from the stock assessment model are derived from
commercia catch and effort data and research catch-sampling data. Estimates of
recruitment are hindcast based on amodel of growth. This means that catch and effort
datafrom 2003 are used to estimate larval recruitment from some years previous, say
1997. We have contrasted these model estimates with actual observed puerulus
catches; where the pattern between the two indicesis close it implies that puerulus
catches will be of value as amodel input for future projections of the fishery.

Figure 35. Crevice style puerulus collector (left) and a newly settled puerulus (right).

For the purposes of contrasting model estimated recruitment and puerulus catches, the
annual puerulus catch was fitted to the recruitment data by standard least squares
regression of the simple linear model:

Recruitment = a + b puerulus catch.
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6.1 South East Coast (Areal)

Model estimates of recruitment and puerulus catches from area 1 show close similarity,
however, thereislittle signal in the data (ie no extremes of high or low estimates) so
thisrelationship is difficult to evaluate.
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Figure 36. Puerulus catches from Recherche Bay (RB) contrasted with estimated recruitment from the
stock assessment model. The consistent pattern between the two indices suggests that the puerulus
monitoring program is predicting future recruitment to the fishery with reasonable accuracy, however,
thereislittle variation in the signal. The subsequent years of puerulus catch indicte that recruitment to
the fishery in Area lislikely to remain stable.

6.2 East Coast (Area 2 and 3)

The Bicheno puerulus monitoring site lies close to the boundary between Areas 2 and 3
and puerulus catches from this site were contrasted with model estimates from both
areas (Figure 37). Pueurlus catches appear to contribute to quantifying future
recruitment to both these areas.
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Figure 37. Puerulus catches from Bicheno (Bic) contrasted with estimated recruitment from the stock
assessment model for Area 3 (upper) and Area 2 (lower). A second pueurlus model is shown for Area 3
with alag of 2 years. The consistent pattern between the puerulus and model recruitment indices
suggests that the puerulus monitoring program is predicting future recruitment to the fishery. The
subsequent years of puerulus catch indicte that recruitment to the fishery in Areas 2 and 3 are likely to
remain stable.

6.3 North East Coast (Area 4)

Puerulus catch datafrom Area 4 has only been collected since 1996 so there is less data
than at other sites. The three years of overlap between model estimated recruitment
and puerulus catches exhibit a close fit, however, this comparison is not robust asit is
based on such a short time series (Figure 38).
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Figur e 38. Puerulus catches from Flinders Island (FI) contrasted with estimated recruitment from the
stock assessment model for Area4. The consistent pattern between the puerulus and model recruitment
indices suggests that the puerulus monitoring program is predicting future recruitment to the fishery,
however, there are very few years of overlap (3) so the comparison is not robust.
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6.4 North West Coast (Areab)

Puerulus monitoring at King Island has been irregular with missing monthsin all years
sampled except one. For this reason, comparisons between model estimated
recruitment and puerulus catch are less likely to be close than for other Areas.
Nonetheless, puerulus catch broadly followed the same trend as model estimated
recruitment, with the exception of datafor 1992.
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Figure 39. Puerulus catches from King Island (K1) contrasted with estimated recruitment from the stock
assessment model for Area5. The pattern between the puerulus and model recruitment indices was
reasonably consistent, although with a notable exception in 1992.

6.5 West Coast (Area 6-8)

Three puerulus monitoring sites were established in area 5 at Woolnorth Point in late
2001 in an attempt to extend coverage of the puerulus-monitoring program down the
west coast. Unfortunately the catches were too low to be of value. Since 1989, 10 sites
along the west coast have been monitored for various periods and all have failed to
detect significant levels of puerulus settlement.

7. Aquaculture

In July 2001, 7 permits were issued to allow Rock Lobster ongrowing trialsto be
conducted using puerulus and early-stage juveniles harvested from the wild. Each
permit was for the harvest of 50,000 puerulus. Of the 7 permitsissued, only 4
submitted harvest plans and were eligible to collect puerulus.

The permits were issued through the Living Marine Resour ces Management Act 1995
and it was envisaged that animals would be on-grown to a marketable small size (eg
200-300 g). Issue of permits followed four years of discussions with the original intent
to develop an industry based on puerulus harvest and ongrowing. However, thisaim
was later modified to the devel opment of grow-out methodol ogies to complement
hatchery production of puerulus.

Research on the production of puerulus from eggs has been underway since 2000 and
has been directed at a broad range of issues including broodstock manipulation, larval
health, nutrition and system design. No puerulus have been reared to date although
some larvae have survived for over 12 months and grown through to stage 11.
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After year one, three of the four eligible permits collected only 1408, around 1% of
their quota. Collection by these three permit holders was mainly as bycatch of existing
gear. Only two of these three permits were renewed in the next year and again only low
numbers (316) were collected opportunistically.

One of the permit holders deployed large numbers of collectors and evaluated sites.
This operation evaluated the potential to collect large numbers of puerulus. Over 5000
animals were collected in the two years of thetrial. Over 2000 of these were collected
from atrial with only 200 collectors hauled twice. Scaling up this operation to obtain
the quota of 50,000 puerulus thus appears feasible.

Despite theinitial interest in the trialing of rock lobster growout through the collection
of puerulus, most permit holders have found the collection of puerulus problematic. It
appears that the cost of the trials, the limited success in harvesting puerulus, the lack of
financia return and the realisation that closure of the life cycle of the rock lobster is
unlikely in the foreseeabl e future has diminished enthusiasm of permit holders.

Two permit holders remain active and it appears probable that these will be extended to
2006.

8. By-Product

By-product differs from by-catch as animals are retained for sale rather than discarded
at sea. Most by-catch species in the Tasmanian rock |obster fishery are released
unharmed or with unknown discard mortality wheras by-product catch involves defined
fishing mortality. By-product of species captured in lobster traps has been reported
through the general fish logbook system since 1995 so that catch of these speciesin
lobster potsisincluded in separate assessments. Seventeen types of by-product have
been reported although these groupings may have overlap with others (eg “morwong
other” with “jackass’ and “banded morwong”), or include several species (eg “shark”,
“octopus’, “flathead”, “mullet”, “whiting”, “leatherjacket” and “gurnard/latchet”).
Some records appear spurious, such as areported 20 kg catch of tuna, but are included
here for completeness. These records that appear spurious represent very small catches
and are insignificant to the assessment of overall by-product catches. Total reported
by-product of most fish types was small; only two types of fish had reported annual
catches for the fleet of greater than 1 tonne - cod and octopus (Figure 40). Catches of
cod have declined since 1996/97 while no clear pattern is apparent in octopus catches.
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Figure 40. Reported by-product from rock lobster pots, January 1995 to August 2002. Datais grouped
into quota years (March to February) so annual catches are incomplete for the 1995/96 and the 2002/03
guotayears. Catches of minor species are shown in upper plot, those with greater catch are shown in the
lower. Valuesfor catches of octopus are shown on the right-hand axis of the lower plot.

9. By-Catch

Results on research on the bycatch of the lobster fishery have been published in
previous assessment reports (Frusher and Gibson 1998; Gardner et al., 2001). Generd
conclusions were that although bycatch enters |obster pots, the mgjority is released
alive or escapes through mandatory escape gaps. Although this research is extensive it
has relied largely on bycatch data collected on research fishing voyages. Traps used on
these voyages are similar, but not identical to those used by commercial and
recreational fishers (Figure 41). A study of by-catch in the Tasmanian rock |obster
fishery isunderway and is directed at assessing the impact of escape gapsin lobster
traps and value of research by-catch data for assessing the impact of the fishery. In
October 2003, sampling was conducted with four commercia vessels, and one research
vessdl.

Areas 1, 4, 6 and 8 are sampled in the study. In each of the areas acommercial vessel
carried out 8- 24 shots on suitable lobster habitat, each in which 10-50 pots were set
with bait over aday or night. In each shot, approximately half of the traps were set with
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escape gaps open and the other half closed. Each vessel had an observer recording
identity and quantity of species caught in each trap. The research vessel sampled an
areain the southwest. All research traps had their escape gaps closed and were set over
night. Identity and quantity of species caught in each trap were recorded.

A total of 2320 traps were set in the study, including 200 traps set by the research
vessel. 3102 by-catch individuals were recorded, 207 of which were found in research
traps. Of the recorded by-catch from the commercial vessels:

e 1751 individual by-catch specimens were collected in the traps with closed escape
gaps and 1144 in traps with open escape gaps. Thus, approximately 60% of the by-
catch was found in traps with closed escape gaps.

e A total of 25 species were recorded as by-catch. Hermit crabs were the most
frequent by-catch species, followed by rough rock crabs and draughtboard sharks.
The finfish species caught in the greatest number were bearded rock cod, red
gurnard perch, blue-throated |eatherjacket, and Degan’ s |eatherjacket. The by-catch
species composition varied between the different areas sampled.

e Thedata collected will be further analysed for differences between open and closed
escape gaps on different by-catch species, trap types or areas. Calibration between
research traps and commercial traps will be attempted to improve the extrapolation
of bycatch in research traps to the whole fishery.

Figure41. Steel research trap (left) and standard “ beehive” trap (right) used in the commercial and
recreational fisheries. Note that some fishers also use steel traps although designs differ from the
research trap shown here.

10. Protected species

Detailed reporting of trends in protected species interactions were reported in previous
assessments. No interactions with protected species were reported this year although
numerous sightings of protected vertebrate species clearly occurred.

Improved reporting of interactions with protected species commenced at end of the
2002/03 assessment year. Each fisher is now equipped with logbook containing a
protected species interaction section to improve reporting. Data collected through this
new logbook will be reported in the next assessment report.
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11. Marine Protected Areas

Research focused on marine protected areas or MPAs has been conducted through the
FRDC project “The use of marine protected areas as a fisheries management tool”
(FRDC 1999/162; C. Buxton, M. Haddon, N. Barrett, G. Edgar and C. Gardner). The
project investigated two issues in relation to the Tasmanian rock lobster fishery and
results are summarised here. First, the effect of MPAs on lobster stocks was examined
by modelling the implementation of MPASs in different regions around the coast.
Secondly, the community structure in existing no-take MPASs has been monitored to
evaluate possible ecological effects of harvest of exploited species, including rock
lobsters. Summaries are presented here with detailed results to be presented in the final
report to the project, due in 2004.

11.1 Evaluation of MPAs as a Fisheries M anagement T ool

The effect of introducing alarge MPA into a managed commercial fishery was
investigated using a spatially explicit, size-structured model. The stock dynamics
approximated the biology of Tasmanian rock lobsters in that adult movement was very
limited while larval dispersal was widespread. The strategy used to explore the effects
of MPAsinvolved:

e |nitiating a stock of numerous populationsin an equilibrium, unfished state.

e Harvesting to deplete the model populations to aknown level using selective
fishing mortality.

¢ Introducing the maximum sustainable harvest rate for the given level of depletion
either with or without alarge MPA.

If introducing an MPA displaced a significant amount of fishing effort into the area that
remained open to fishing, then fishing mortality (F) was observed to risein the open
area. There was an asymmetry to the effect of thisincreasein F depending on the level
of stock depletion, with three main outcomes:

1) If the population was only lightly depleted and was above the Busy level then
fishing the open areas harder increased the level of depletion that, at the same time,
rendered the stock more productive. Depending on the exact level of depletion and
the degree of increasein F, anew equilibrium was produced.

2) If the depletion level was high and the population was below Bysy then fishing the
stock harder merely depleted it further, making it even less productive. If the excess
harvest rate was maintained this led to afishery collapse.

3) If the stock was already depleted to such an extent that the fishery was close to
collapse, then the displaced effort was so ineffective that the MPA could act to
increase recruitment levels and make the whole stock relatively more productive.

Of these, outcome 2 seem most probable in the Tasmanian lobster fishery, that is, large
MPASs are expected to lead to increased depletion of stocks.

The model suggested that:
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e Theintroduction of large MPAs may not be beneficial if thereis no reductionin
catch at least equivalent to that displaced from the MPA.

e An MPA with no concomitant catch reduction could lead to further stock depletion
in the open regions. This further depletion could in turn lead to a new equilibrium
or fishery collapse, which would depend on the level of stock depletion when the
MPA was introduced.

e |f thefishery was close to or already collapsed an MPA was likely to be beneficial
to stock recovery because of its contribution to recruitment.

Although MPAs in most areas are predicted to lead to depletion of stocks and resultant
declinesin overall egg-production, they may have some positive roles for managing
regional issuesin the fishery. For example, MPASs placed in northern areas would tend
to raise egg production in those areas, albeit at the expense of egg production across the
rest of the State (Gardner et al., 2000). Thiswould help address the current
management target of egg production greater than 25% of virgin in each stock
assessment area. Note that MPAs are only one of several management tools that could
be used to address this issue, with aternative options including split regional size
limits, translocation of lobsters, maximum size limits or restriction on the harvest of
legal but immature females.

Other possible positive uses of MPAs in reference to the rock lobster fishery include
management of recreational catch, which is not constrained by a quota, and as sites for
research. Areas closed to rock lobster fishing for research purposes ideally should be
small so that the negative impacts of MPAs predicted by modelling are minimised.

11.2 Fished and unfished areas monitoring program

Tasmanid sfirst ‘no-take’ MPAs were established a decade ago. At thistime a
monitoring program was initiated to document changes occurring in the MPAs and to
compare these with changes at external (fished) reference locations. By surveying reef
fishes, invertebrates and plants on an annual basis, a comprehensive database has been
established allowing some understanding of natural variability at this temporal scale
and the extent that fishing, introduced species and range-extensions of habitat
modifying species can influence this.

Changes within the MPAs over this period indicate that fishing has had a substantial
influence on the demographic structure of many species, particularly those targeted by
fishers, although the magnitude of change detected depends on the susceptibility of
species to capture, the remoteness of protected locations and MPA design. Changes
within the remote Marialsland MPA (the largest) relative to reference sites have
included increases in the abundance of lobsters and net-susceptible fish (eg bastard
trumpeter Latridopsis forsteri), increases in the mean size of rock lobsters and a
decrease in the abundance of prey species such as urchins and abalone.
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A 30% decline in the abundance of common urchins (Heliocidaris erythrogramma)
within the Maria Island reserve may be the first Tasmanian evidence of cascading
ecosystem effects related to protection from fishing, while a strong decline in abalone
numbers suggests an inverse relationship between exploited predatory species
(presumably lobsters) and abalone (Figure 42). These results show MPAs at the Maria
Island scale (7km) can be effective reference areas for determining and understanding
the effects of fishing in the absence of historical baseline data.

These findings highlight the value of small MPAs for research on the impacts of
fishing. Observations of future changes within the Tasmanian reserves provide the
only real opportunity of quantifying the extent of these and placing them in perspective
with the natural variability of coastal systems. This highlights the important role that
reserves have as areference for conservation based management.

Increased fishing effort and reduction of lobster biomass should clearly be avoided
given the apparent relationship between lobsters, urchins (Heliocidaris erythrogramma)
and other invertebrates and algal species. These findings support the current
management policy of stock rebuilding that was initiated in the early 1990’ s through
changes to closed seasons and has been driven by QM S since 1998. Although MPAs
provide a valuable resource for reference sites on the effects of fishing, they appear
counter-productive as a management tool to reduce the impact of lobster fishing on
ecosystems, at least in terms of commercial fishing. Thisis due to the displacement of
fishing effort and subsequent decline in total lobster biomass.
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Figure 42. Mean abundance per site of mobile megafaunal invertebrates within the Marialsland marine
reserve and at external reference sites during autumn surveys between 1992 and 2002. Abundances are
number per site (N/200 m? +/- se). Comanthus trichoptera (common featherstar), Heliocidaris
erythrogramma (common urchin), Haliotis rubra (abalone), Turbo undulatus (large turbo),
Goniocidaris tuberia (pencil urchin), Jasus edwardsii (rock lobster), Nectria ocellata (ocellate seastar),
Petricia vernicina (velvet star), Tosia australis (biscuit star), Plagusia chabrus (red bait crab) and

Trizopagurus strigimanus (red hermit crab).
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12. Maturation of Female Lobsters

A feature of the Tasmanian lobster fishery isthe large spatial variation in growth rates
with moult increments of females from northern areas around 5 mm across a range of
sizes, while those in the south have moult increments of 1 mm and perhaps less (Punt et
al., 1997). Indeed, females in the south rarely reach the minimum legal size of 105 mm
CL. Information on size at onset of maturity (SOM) is fundamental for many aspects
of fisheries management as it influences analyses of size limits and estimation or
prediction of the reproductive output of stocks. In the context of Tasmania, where
there is such large spatial variation in growth, information on spatial variation in SOM
has added importance for managers charged with the task of managing sustainable
harvests.

Size at onset of maturity was reviewed in 2003 using catch sampling data collected
from 1963 to 2002. A total of 141685 female rock lobsters were sampled during this
period using baited traps set from commercial and research vessels. Data were collected
for general stock assessment purposes rather than research targeted at collecting
maturity data. Sites for sampling were distributed around the Tasmanian coast covering
most areas important to lobster fishing. All sites were sampled on more than 2
occasions, usually over a period of several years.

Females were classified as mature based on the devel opment of ovigerous setae on the
endopodite of pleopods. In some cases, pleopods had slight development of setae and
observers classed these animals as “ partially setose”; these were classed as immature
for analyses conducted here (Gardner and Mills, unpublished). The latitude, longitude
and depth from each site was based on the midpoint of all trap locations recorded at the
site.

12.1 Statistical analyses

Sample sizes were variable and ranged between 119 and 34028 females at asingle
site. Data were analysed from 81 sites although it was not possible to obtain reliable
estimates of SOM from 31 of these. Problems with dataincluded small sample sizes;
also, some of the samples from southern sites contained few immature animals due to
their slower growth rates and selectivity of traps used for sampling. Hence, despite
large samples of several hundred animals, poor model fits were obtained on occasion as
samples contained mainly mature females. Those analyses were excluded from results
presented here.

The proportion of females that were classed mature (P) was modelled for each site

with alogistic function of the form: P = e /(L+ e(a+bX)), maximising the Log
likelihood derived from using the logit transformation (Neter et al., 1990). These
models were then used to estimate the size at which 50% and 95% of the population
were mature (L50% and L95%). Estimation of uncertainty around these estimates
followed the method of Turner et al. (2002). Briefly, 95% confidence limits around
model fits were estimated from 1000 simulations for each areain a bootstrapping
routine where data were randomly sampled with replacement from each of the 5 mm
size bins (Haddon, 2001). The middle 95% of the bootstrap replicates constituted the
confidence interval. Confidence limits derived by this method reflect the uneven
distribution of certainty around estimates of SOM; we typically had less certainty
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towards the lower bound due to smaller sample sizes of individuals classed asimmature
than those classed as mature.

The effects of latitude, longitude, depth and second degree interactions on SOM
was analysed using standard least square regression on the estimates of SOM of each of
the 50 sites.

12.2 Results

Standard least squares regression indicated that the factors of depth, depth x latitude,
depth x longitude, depth x density and longitude x density did not significantly affect
L50% (P>0.12). These factors were subsequently removed from the full model and the
effect of remaining factors examined. Of these, |atitude, longitude and their interaction
appeared to have most significant and substantial influence on L50% (F-ratio and
probability respectively: 99.8,<0.0001; 13.4,<0.001; 13.5,<0.001).

Given the apparent importance of latitude, longitude and their interaction, alinear
model based solely on these factors was used to estimate parameters that describe the
gpatial pattern of L50% around Tasmania (L50% = 112.422 — 10.266L at + 2.733Long
+ (-41.876Lat x —146.406Long)). This model is shown in Figure 43.
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Figure 43. Spatia variation in L50% for femal e southern rock lobsters Jasus edwardsii around
Tasmania. The 50 sample sites where real estimates of L50% were collected are shown by points.
Contour lines indicate the continuum of changing SOM with latitude and longitude as estimated from the
sites shown.

13. Trendsin population fertility

Estimates of regional egg production given in Section 4.1.4 assume that all females that
reach mature size will produce eggs each year. However, recent tank-based research
has indicated that there is potential for sperm limitation and subsequent infertility in
|obster populations (MacDiarmid and Butler, 1999). If sperm limitation, caused by
lack of males, was impacting on Tasmanian lobster populations then we would expect
to see increasing incidence of infertility in lobsters collected during catch-sampling.

Patterns in change in sex ratio through time are unclear due to a sharp decline in the
number of femalesin the catch in 2000 and 2001 (Figure 44). This pattern appears to
be caused by a change in catchability of females rather than a change in the population
structure because the decline occurred across all sitesin area 8 and then recovered in
2002. Nonetheless, the general trends in both areas appears to be that sex ratios are
shifting towards the more natural distribution of 1:1, which would be expected with the
current trend of stock rebuilding.
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When females fail to

mate with a male the ovaries are resorbed which produces marked

change in pigmentation of the haemolymph so that the underside of the tail appears
bright red (MacDiarmid and Butler, 1999). The presence of females with this condition
has been monitored in research sampling since 1992 but is observed only rarely. Of
those sites where infertility has been recorded, the incidence remains very low (Figure

45).
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Figure 44. The proportion of lobstersin research catches that were female. A proportion of 0.5 equates
to aratio of 1:1 while a proportion of 0.7 equatesto aratio of 7 females: 3 males.
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In summary, the risk of infertility in the population caused by lack of males appears
low. However, MacDiarmid and Butler (1999) noted that fertility can also be affected
by reduced brood size, rather than complete failure of females to produce eggs. This
could be assessed in Tasmanian populations by conducting a survey to determine
current fecundity:size relationships and comparison with data collected in 1989.

14. Speciesinteraction - predators

14.1 Predation of pot caught rock lobstersby the Maori octopus (Octopus
maorum)

This section reports on aspects of octopus-lobster interaction research conducted by Dr
Jayson Semmens and Julian Harrington with support from ARC.

Data from research fishing conducted by TAFI between January 1993 and December
2001 was examined to determine if the number of octopus caught and the number of
lobsters killed by octopus in rock lobster pots varies over arange of spatial and
temporal scales. Lobsters and octopus were caught in baited commercial cane pots or
meshed steel pots, with 67% of all pots having the escape gaps closed. To measure
spatial variations, data from four broad locations (fishing grids 2, 5 and 8 and Crayfish
Point Reserve) were compared, while within each location data were analysed to
examine temporal variation annually, seasonally and with moon phase. The effect of
lobster density on the catch rates of octopus and lobster mortality was also examined
over these spatial and temporal scales.

A brief summary of the results of this study is presented here. The analysis of the
scientific fishing data provides rates of |obster mortality and octopus catches, with a
maximum value for any spatial or temporal parameter being one dead lobster or
captured octopus per 100 pot lifts. If thisratio of octopuskills per unit effort is applied
to the commercial fishery data, it estimates 12 910 lobsters were killed by octopusin
2002 (using the figure of 1 291 000 pot liftsin 2002). This equates to 0.8% of the total
commercia catch (1 546 130 lobsters) for that year.

Significant differencesin catches of octopusbetween locations and years were evident
in this study; however, no significant differences in lobster mortality were evident at
these scales. Although differences in octopus and lobster mortality rates varied with
season and moon phase, no trends were evident when comparing between locations.
The hypothesis that |ocations or times of the year that demonstrate higher lobster catch
rates would have corresponding higher catch rates of octopus and lobster mortality was
not proven correct in this study. However, although significant differences were not
evident, lobster mortality rates did roughly parallel lobster catch rates.

To test if differencesin estimates of mortality rate from octopus predation occur
between scientifically collected data and commercial catch return data, data for
research pots with escape gaps open (to allow amore direct comparison) was collated
for asmall subset of the total data set. This data was then compared to matching
commercia data. Estimates of percent of the catch killed (total kills divided by total
lobsters caught per year) was more than double, and kills per pot (total pots set divided
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by lobster kills per year) substantially higher in the commercial data compared to the
research data from the same areas and time periods.

14.2 Predation of rock lobsters by draughtboard sharks

This section summarises research on |obster-draughtboard shark interaction conducted
by Cynthia Awruch.

Over the last few years, the population status of many bycatch speciesin the rock
lobster fishery has grown in importance to assessments. The draughtboard shark
(Cephalloscyllium laticeps) is commonly caught in the rock lobster pots and, unlike
most species; do not escape through escape gaps due to its size (Frusher and Gibson,
1999).

A recent change in assessment of the Tasmanian rock lobster fishery has been the
increased focus of an environmentally sustainable management. For proper ecosystem
assessment of fisheriesthere is a need to understand the ecology of the major
components. To build our knowledge on these issues relating to rock lobster, aresearch
was developed in 2000 to look at the interaction between lobsters and draughtboard
sharks.

The draughtboard shark is an upper trophic level predator in southern temperature
reefs. In many ecosystems these types of species have been lost through increased
fishing pressure, which has resulted in a cascading effect in the ecosystem (Pauly et al.,
1998).

During the period June 2002 to August 2003, 918 draughtboard sharks were collected
as bycatch from lobster pots or gillnets. The gut contents of 516 of these sharks were
analysed.

As can be seen in the Figure 46, nearly a quarter (23%) of the sharks analysed had rock
lobster in their gut contents. The proportion of the lobster in the gut of female sharks
was higher than in males, 25% and 19% respectively. Lobsters from small sizes up to
very large animals of 181 mm tail length were recorded.
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Figure 46. Percentage of draughtboard sharks with lobstersin stomachs.

To determineif there is any specific time of the year when the draughtboard sharks eat
lobsters, the presence of the lobsters as part of the stomach contents of the sharks was
plotted for each month. For females, January, April and July were the months with
greatest proportion of lobster. Peak periods for males were in December, January,
April and July. Neither female nor male sharks were found with lobstersin June, July,
September and October 2002 (Figure 47). These periods of greatest predation did not
appear to correspond to periods of moulting in lobsters when lobsters would be
expected to be most vulnerable.

Other components of draughtboard shark diets include finfish and also octopus, which
are also lobster predators. Clearly the ecosystem interactions between |obsters and
these natural predators are complex and much remains to be investigated.
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Figure 47. The percentage of individual male and female draftboard sharks with lobstersin their gut
contents for each month sampled.

15. Commercial Fishery Industry I ssues

Since the last stock assessment, several new issues that are of concern to industry have
emerged. These include the expansion of effort in the trawl component of the South-
East Fishery (SEF) from the deeper waters off the continental slope to the sallower
waters of the upper shelf break and afurther encroachment into waters < 30 fathoms.
The primary concern of industry is the potential damageto ‘light’, mainly coralline,
benthic habitats. The removal of habitat permanently lost to the fishery would have
long-term consequences for the sustainability of the fishery in these waters.

The Stock Assessment Working Group noted the decline in catch-rates at King Island.
Thetrend in catch rates, particularly in statistical blocks 3C4, 4C2 and 4D1 need to be
closely monitored as these blocks make a significant contribution to the fishery.

Industry have expressed their concern in regard to the potential impacts of any ‘ no-
take’ MPAs that may be established as part of the South-East regional Marine Planning
Process (EA 2003). The Tasmanian rock |obster fishery operatesin six of the Broad
Areas of Interest (BOAI) inwhich it is planned MPAs will be established. These are
the Apollo, Bass Basin, Zeehan, Tasman Fracture, Huon and Banks Strait BAOI. The
catch from the statistical blocks that lie within the BAOI contributed approximately
967 tonnes to fishery (63.3% of the TAC) in 2001-2002. The creation of any substantial
‘no-take’ MPAs in the South-East Marine Region that prohibit rock lobster fishing
could necessitate areduction in the TAC.
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The continued low egg production in the north of the state, assessment areas three, four,
five and six are still of some concern, particularly given the projected decline in egg
production in areas three and five. Industry is conscious of the need to obtain atarget
level of egg production 25% of virgin in al assessment areas. The continued
uncertainty in relation to ‘ source — sink’ dynamics within the fishery and the need to
adopt a precautionary approach to management highlights the need increase egg
production in the north of the state. Further measures to enhance egg production in the
north of the state may have to be considered.

Industry notes two of the trigger points attached to performance indictors for the fishery
are close to being activated. After period of stabilisation the number of vessels
operating in the fishery appears to be declining. Industry still believes that the size of
the fleet should be maintained at approximately 220 vesselsif possible. The continued
increase in the recreational catch particularly in Area 1, the south-east which has the
lowest catch rate of al the assessment areas should concern not only commercial
fishers but recreational fishers and fisheries managers as well. The need to develop a
cost-efficient methodology to monitor the recreational catch should be given a higher
priority particularly as the recreational catch moves closer to the trigger point every
Season.

An emerging issue for industry is the price differential between the different size
classes of rock lobster. High grading of catchislikely to increase in order to maximize
returns, mainly in relation to the lower value smaller < 800gm and larger, > 2kg. Asa
result, fleet dynamics and catch rates may be affected. A careful analysis of any decline
in catch rates will be required as catch rates (CPUE) remains one of the primary drivers
of the stock assessment.

Industry acknowledges two specific refinements to the assessment process. First, as
mentioned in the previous assessment, there is a need to incorporate depth stratification
into assessments. In addition to improving the accuracy of the assessment, depth
stratification will help identify which areas make a more important contribution than
othersto the fishery, and will assist in identify any changes to fisher behaviour. Second
the incorporation of weather into the standardization process for the assessment model.
Thisis an important development as fishers have long maintained that changes in
weather patterns greatly influences both catch rates and catchability, which are
important drivers in the assessment process.

16. Appendix 1. Sandardisation of Catch-rates

16.1 Background

The Tasmanian rock lobster fishery has along history stretching back to the 19"
century. Fisheries data useful for stock assessment purposesis available from the
1970s. The commercial fishery constitutes the major impact on the resource for the
State as awhole and as aresult of the way in which it is managed, provides the most
reliable source of timely information. The performance of the commercial fishery is
used as a proxy for the performance of the whole fishery (including recreational and
indigenous fishing for which data collection is more problematic). The quantity and
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detail of information provided by the commercial fishery has increased through time.
These improvements have often been associated with changes to the management.
Thus, from 1970 to the early 1980s, catch and effort data are available in monthly totals
for the eight assessment regions around Tasmania. After 1983, monthly datais
available at the resolution of one-degree statistical blocks. After 1992, fisheries datais
available at aresolution of half-degree statistical blocks with daily records of catch and
effort. From the mid-1980s depth information is available as a set of depth categories
and after the early 1990s it is available as an estimate of the average depth of activity.

Quota Management was introduced into the Tasmanian rock lobster fishery in
1998/1999 (with a quota year running from March 1% to late February). Since then the
behaviour and composition of the fishing fleet has atered significantly and this has had
some effects upon the perception of the state of the fishery when such things as catch-
rate data are considered. It has been reported by the commercial industry, for example,
that there is now far more effort in relatively shallow water in Area 6, and perhapsin
Area 7, than in the past because the shallow water animals are of ahigher valueasa
result of their deeper colour. The problem for the assessment is that catch-rates are
lower in shallower water and this gives the impression of decreased biomass when the
changeisreally only one of fishing behaviour. The stock assessment model that is used
to assess the status of the rock lobster stock around Tasmaniais primarily driven by
catch-rate data. The formal basis behind this problem of changes to fishing behaviour
affecting the assessment is the assumption that catch-rates are an index of relative stock
abundance. It isclear that there are important implications to the suggestion that fisher
behaviour is altering catch-rates rather than changes to the stock biomass.

In fact, there are many factors that are likely to have an impact on observed catch-rates
that have nothing to do with changes in the stock biomass. These factors would include
the precise location where fishing occurred, who was doing the fishing, whether they
were fishing at night or at day, and, of course, the depth of fishing. It is standard stock
assessment practice to standardise commercial catch and effort datain an attempt to
remove the influence of such factors as location, depth, vessel, and night/day. These
attempts make the assumption that any variation left in the catch-rate data after
standardisation will be more closely related to what is happening to the stock biomass.

The most commonly used method of standardisation is to include the various factors
thought to effect catch-rates into a general linear model (a standard statistical method)
and to include year as afactor, in thisway the parameters derived for each year become
the indices of relative abundance. Any trends in these indices of relative abundance are
assumed to relate more closely to changes in the stock biomass than the trends in the
raw catch-rate data.

Detailed catch and effort data with associated vessel, depth, and location information is
only available from 1993 onwards for the Tasmanian rock |obster fishery, so it was
decided to provide a standardisation of datafrom that period to seeif it were possibleto
detect and remove the effect of depth of fishing, among other things, on catch-rates.

16.2 Methods

First, the behaviour of the fishing fleet was characterised in terms of depth of fishingin
the different Areas. This permitted the development of a set of depth categories that
satisfactorily represent the depths over which fishing occurs.
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The General Linear Models (GLMs) were all conducted using SAS version 8.02 (Proc
GLM). The analysis was conducted to provide standardised catch-rates for each month
of the fishery; this was necessary because of the enormous differences in catch-rate
exhibited through the yearly cycle. The factors available for analysis included vessel
distinguishing mark, depth-category, half-degree statistical block, and the day/night
flag. By including Y ear* Month as adummy variable into the statistical model, the
parameter estimates for each Y ear* Month combination constitute the indices of relative
abundance. When these are examined, they should provide a cleaner representation of
the status of the rock lobster stock through time with the affects of the factors of vessel,
depth-category, statistical block, and day/night accounted for.

It should be noted that the output from a GLM does not guarantee that a relation exists
between stock size and standardised catch per unit effort. It is possible that factors not
included in the GLM (through no other information being available) may still be
obscuring any effects of changesin stock biomass.

It is possible to define the so-called 'full statistical model’ for the set of factors being
considered. Thiswould include all of the factors and the entire set of interaction terms
possible between them. It would be difficult to provide areal interpretation for some of
the interaction terms possible and their value in describing the datais marginal.
However, there is no doubt that the more terms used in a statistical model the more
likely we are to describe a larger proportion of the variation in the available data. But
just adding more and more parameters to amodel is not necessarily an improvement
when there can be correlations among them. To illustrate the point with an extremity,
we could obtain a perfect fit simply by having the same number of explanatory
variables as we had data points. What is required is a compromise between the
variability of the data described by the statistical model and the model’ s complexity.

One-way of selecting such a compromise, which is becoming more accepted as such a
criterion, is the use of the Akaike's Information Criterion (AIC). In our own case, after
log-transformation, the residuals of the statistical model are normal and additive. The
AIC isusually based around a maximum likelihood framework but in the special case
of aleast squares estimation with normally distributed additive errors, the AIC can be
expressed as.

AIC:nLn(62)+2K

where

is the maximum likelihood estimator of the variance, 62, £ is the estimated sum of
squared residuals for the candidate model, K isthe total number of estimated
parameters, including the intercept and o, and nisthe total number of observations
(Burnham & Anderson, 1998). The optimum statistical model is the one that givesrise
to the smallest AIC.
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16.3 Resultsand Discussion

A set of general linear models were generated, one for each of the eight assessment
areas. The statistical models used a number of factors including the quota year, months
within those years, a set of 10-fathom depth categories, the statistical blocks within the
eight Areas, the vessels (vessel distinguishing marks), and the day/night flag. Thus, the
statistical mode! fitted to the raw data was:

Ln(CE) = Qyear + Month + DepthCategory + Block + BoatDM + DayNight

A similar set of models were also generated for year x month combinations, permitting
the trends to be considered on amonthly time-scale. The patterns observed were very
similar to those seen in the annual analyses. Depth categories deeper than 100 fathoms
were left out of the analysis because of the very small number of observations present
in any of the areas. The GLM invariably accounted for a much greater proportion of
the available variation than the ssmple geometric means (Table 11). However, the
difference between the standardised trend and the geometric mean catch-rate was rarely
large (Figure 48).
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Figure 48. Regional rock lobster catch-rates standardised to the 94/95 quotayear. Standardised catch
rate (solid line) with the Totals catch rate (dashed line) for each of the eight regions across the quota
years 94/95 to 02/03. In all cases, the solid line (standardised catch-rate) tends to lie above the other two
lines, although the perceived trend is not always increasing faster than the un-standardised catch-rates
(see Regions 3, 4, and 6). Fortunately, in all regions the standardised catch-rates were al higher in
2002/2003 than in 2001/2002, athough in some instances the increase was only minor.

Table 11. A comparison of the percent of available variability in the catch-rate data accounted for first
by the simple geometric mean catch-rate and then by the optimal general linear model used to
standardize the catch-rates. The number of records relates to how many catch-rate records were available
from the 94/95 quota year to the 02/03 quota year. Depth categories greater than 100 fathoms were
omitted from consideration because of |ow numbers of records at those depths.

Area GeoMean % Variation % Variation Records

1 244 48.99 44393
2 5.68 57.13 38767
3 4.55 47.85 41534
4 6.48 43.09 58624
5 3.05 40.03 75303
6 2.17 37.12 38517
7 1.57 38.3 28017
8 1.57 43.66 85338

The effect of depth on catch-ratesin Area 6 is of special interest. To investigate this
we compared the geometric mean catch-rates for Area 6 with those obtained from the
standardisation both with and without depth as afactor (Figure 49). When the effects
of depth are factored into the standardisation the catch-rates do indeed increase,
although not as much as the simple geometric mean catch-rates. It can, therefore be
concluded that while there is an effect of changing depths through the last few years it
has only been minor.
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Figure 49. The standardized catch rates with depth included (solid line), depth excluded (dotted line),
and the arithmetic mean catch rates (dashed line) for Region 6. Note the |eft-hand axis, the y-axis, hasa
different scaleto that in Fig. 2. Thisis arelative scale and does not equate to kg/potlift.

The major factors in the analysis were those of month and vessel, though depth
accounted for significant variation in some Areas (Table 12). Because there are so
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many data points, virtually every factor that is included provides a statistically
significant contribution. However, the impact that each makes on the final standardised
catch-rate trends can become sufficiently minor as to be insignificant to the fishery
statistics. 1n the data presented, four trends are compared.

Table 12. A comparison of the components of variation accounted for by different model factors.
Statistical models were built in the descending order illustrated. Thus, Quota year accounted for 2.42 %
of variation in Area 1l but 6.47% in Area4. Month accounted for 39.25% in Area 2, vessel accounted for
8.13 % in Area 7 and depth accounted from 2.93% in Area 7. The lower half of the table transforms the
amounts of variation accounted for by the various factors into proportional contributions to the total
variation accounted for in the model. The bolded cells relate to those that accounted for more than 10%
of the total described.

Factor Areal Area2 Area3 Area4d Area5 Area6 Area7 Area8
Qyear 242 5.66 4.53 6.47 3.04 2.15 154 1.56
Month 36.81 39.25 3342 1845 2058 1517 1714 26.98
Block 2.21 0.35 1.68 2.40 4.25 5.39 0.57 5.12
Depth 0.20 0.95 0.47 1.38 154 1.78 2.93 0.88
Vessel 5.59 8.35 6.76 10.12 7.61 10.06 8.13 7.39

DayNight 1.40 2.27 0.70 3.99 2.79 217 1.47 151
Month* Depth 0.79 0.28 0.27 0.30 0.29 0.92 1.35 0.84

Total R? 4943 5711 4783 4312 4010 3764 3912 4429
Qyear 4.90 9.92 9.46 15.00 7.57 571 3.94 351
Month 7447 68.74 69.87 4279 5132 4030 4380 60.92
Block 4.47 0.61 3.52 5.57 1061 1433 146 11.56
Depth 041 1.67 0.99 321 3.85 4.73 7.48 2.00
Vessel 1131 1461 1414 2346 1897 2673 20.77 16.70

DayNight 2.83 3.97 1.46 9.26 6.95 5.76 19.09 342
Month*Depth 1.61 0.48 0.56 0.71 0.72 244 345 1.89

Total R 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

17. Appendix 2: Update of the Commercial Fleet Dynamics M odel

17.1 Background

The original fleet dynamics model developed for the Tasmanian fishery by Punt and
Kennedy (1997) used arelationship between the area, the month of fishing, and the
expected catch-rates in each areain each month, to predict the harvest rate in the
different regions in each month. Without the catch-rate information this would have
been equivalent to the geometric mean harvest rate expected in each areain each
month. Because the fishers usually respond very effectively to changing catch-rates it
appeared to be a sensible strategy to include the expected catch-rates (as indicative of
the available biomass) in the statistical description. When thisis done thereisaclear
improvement in the ability to predict where fishing will occur.

TAFI Fishery Assessment Report Page 68



Rock Lobster Fishery Assessment: 2002/03

The fleet dynamics model originally defined in the assessment model Fortran 77 code
was:

Ln(H) = Area+ Month + Area* CPUE + Month* CPUE.

In practice, the model parameters for the Area* CPUE components were all set to zero
so the simpler model using just the first two terms and the last term was used.

Ln(H) isthe natural log of predicted harvest rate, Area and Region are dummy
variables designating the 12 months and 8 assessment regions. CPUE was the expected
catch-rates, in kgs per pot, from the assessment model fit to the fishery data. The
harvest rate definition used was idiosyncratic to the particular assessment model code
because it was not the usual proportion of the available biomass that is taken as catch
but, rather, was that amount multiplied by 1,000. This was because the predicted catch
from the model isin kilograms while the predicted available biomassis presented as
tonnes, thus:

H = Catch in kg / Biomassin tonnes

The original fleet dynamics model used data generated by the model for the years 1990
to 1995. As part of the FRDC funded project “Impact of Management Change to an
ITQ System in the Tasmanian Rock Lobster Fishery” (1999/140; Frusher et al., 2003)
the various current models along with new alternatives were investigated so asto re-
calibrate the fleet dynamics to more closely match fleet behaviour since the
introduction of the quota management system. At the time of those analyses there were
only two complete years of data following the introduction of the ITQ system and it
was questionable whether the fleet dynamics had stabilised within the new system.

Frusher et al. (2003) were able to show that there were a number of trendsin the data
relating to both spatial and temporal fishing patterns. Fishing inshore to target better
quality red coloured lobsters and increased fishing effort into the winter months when
prices are highest were two of the major changes identified. The winter fishing trend
had commenced prior to the introduction of quota whereas the increased effort in
inshore waters appears to be a more recent trend. In some cases it was uncertain
whether there had been a qualitative change in how the trends were proceeding
following ITQ introduction but it remained clear that fleet dynamics were not stable or
stabilising.

In 2003 there are now 5 years of data post-introduction of ITQs for the Tasmanian rock
lobster fishery and afurther attempt has been made to re-calibrate the fleet dynamics
model.

17.2 Methods

Similar to the attempts made by Frusher et al. (2003), a data set was devel oped
consisting of 13 years (1990/1991 to 2002/2003) with the required predicted harvest
rates, for each month and area, along with the predicted catch-rates for each of the
combinations. Thiswas used as the basis for generating various statistical descriptions
of the fleet dynamics, and the best model, as determined by the amount of variability
described and the AIC (see Section 16).

Thefinal statistical model selected was the same as used originally, i.e:
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Ln(H) = Area+ Month + Area* CPUE + Month* CPUE

thistime, parameters were also estimated for the Area* CPUE interaction term. While
these new parameter estimates were included in this year’ s assessment there are
problems developing for this approach deriving from how the fleet dynamics has been
changing since the introduction of quota. These were investigated using autocorrelation
at aone-year time lag.

17.3 Results and Discussion

Since the introduction of quota, various trends have developed in how the fishers
behave that were not expressed to the same extent prior to quota. These trends are most
apparent in regions 2, 3, 4, and 8, but other regions also show steady increases,
decreases or stability in amanner different to that prior to quota (Figure 50).
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Figure 50. Catches, in tonnes, for each of the 8 assessment regions against the quota years March 1% to
Feb 28"/29™. In each case the horizontal line is the average catch taken in each region through the 13
year time-period. The quota system was introduced in the 1998/1999 quota year.
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One way of describing such trendsis by considering the autocorrelation that exists
within the time-series of catchesin each region. That is, how much does a high catch in
one year signal a high catch the next? If there isatrend present then one would expect
the autocorrelation to be large, whereas if there is variation without a general pattern
then the autocorrelation (time lagged one year) would be expected to be small.

In the earlier period, used to describe the fleet dynamics in the origina model, only
regions 1 and 4 show indications of trends in the catches taken each year. Since the
introduction of quota management relatively high autocorrelation levels corresponding
to trends are seen in al regions except region 6 (Table 13, Figure 51).

Table 13. Autocorrelation coefficient for two different sets of five years, calculated asthe
correlation between thefirst four yearswith thelast four yearsi.e. atime-lag of 1 year. The 90/95
period is for the 1990/1991 to 1995/1996 seasons, while the 98/03 is for the period 1998/1999 to

2002/2003.
Region 90/95 98/03
1 0.5458 0.6967
2 0.2247 0.8654
3 -0.1650 0.9144
4 0.6515 0.8671
5 -0.1353 0.7358
6 0.0428 0.0760
7 -0.2175 0.6313
8 -0.1280 0.7775

The trends that have devel oped since the introduction of quotas, in how catches are
being distributed around the State, may become exaggerated in the projections of the
model into the future and may confuse the statistical fleet dynamics model. Instead of
describing the variation inherent in the fleet dynamics, the presence of trends can
introduce biased predicted levels of effort in particular regions.

While the predictions for the whole fishery will remain useful, the particular
predictions by assessment region may become biased if the projections are pushed too
far into the future. Ways of avoiding this problem should be investigated by attempting
to develop alternative fleet dynamics models that are less affected by recent trends.
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Figure 51. The autocorrelation in each assessment area for the years since the introduction of quotaon
the y-axis and the early years, 90/91 to 95/96, on the x-axis. The low point near the origin represents area
6. In all the other areas the level of autocorrelation has increased, in some cases markedly. The diagonal
line represents the line of equality.

18. Appendix 3: List of Management Objectives and Strategies

There are eight policy objectivesin the current rock lobster fishery policy document
(Anon, 1997). Although this document remains current, the introduction of the
Environment Protection and Biodiversity Conservation Act 1999 and the subsequent
assessment of the fishery for export exemption under Parts 13 & 13A of the Act, has
meant that these objectives are now interpreted, for the purposes of managing the
fishery, under an overriding policy of ecologically sustainable development. The
strategies adopted to achieve the existing objectives remain the management tools that
are currently utilised.

To provide for ecologically sustainable devel opment, the management objectives have
recently been expanded and modified and will shortly be released for public comment
as part of anew policy document. In line with the draft objectives, a number of
changes to the management strategies are also proposed in the new policy document.

The proposed policy objectiveslisted in the draft plan are:

e Thefishery shall be conducted at catch levels that maintain ecologically viable
stock levels at an agreed point or range and within acceptable levels of probability.

e Where the fishery assessment suggests that the fish stock is below defined reference
points, then the fishery will be managed to promote recovery to ecologically viable
levels within anominated timeframe.

e An appropriate compliance strategy that minimises the opportunity for illegal
activity through monitoring, compliance and enforcement measures that are
supported and aided by industry.

e Optimise the economic value of the fishery within the constraints of objective 1.
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e Recover afinancia contribution from both commercial and recreationa rock
lobster fishers to contribute to the real costs of management, compliance and
research.

e Ensurethat the rock lobster fishing fleet continues to provide employment and an
economic return to Tasmanian coastal communities.

e Thefishery isconducted in a manner, which minimises the effect on by-catch or
by-product species.

e Thefishery isconducted in a manner, which minimises mortality of, or injuriesto,
endangered threatened or protected species and avoids or minimises impacts on
threatened ecological communities.

e Thefishery isconducted in a manner that minimises the impact of fishing
operations on the ecosystem generally.

e Maintain afishery that is conducted in an orderly manner recognising different
participants need to access shared fishing grounds.

e Provide reasonable recreational access to the fishery.
e Provide access to the fishery for Aboriginal people to undertake cultural activities.

e To promote and maintain handling and processing practices that attempt to ensure
the highest quality rock lobster product.

19. Appendix 4: List of Performance Indicatorsand Trigger Point
Srategies

19.1 Performance Indicators

The performance indicators for the Tasmanian rock |obster fishery are identified in the
rock lobster fishery policy document (Anon, 1997). These are:

19.1.1 Catch per unit effort (CPUE)

Catch per unit of effort (or catch-rate) is commonly used as an index of abundance. For
the purpose of the Management Plan, CPUE is defined as the kilograms of |obster
caught per pot lift and will be calculated separately from both commercial catch returns
and independent research surveys.
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19.1.2 Biomass

While CPUE can provide arelative index of abundance, it does not provide an
actual estimate of biomass. For the purpose of the Management Plan, biomass will
be defined as the estimated tonnage of |egal-sized lobster on the bottom at a stated
point in time. Changes in the biomass are important because this will affect the
catch-rate, productivity, sustainable harvest level and egg production of the fishery.

Biomass will be estimated by two different techniques. The first will be alength
structured, spatial stock assessment model of the rock lobster fishery and the second
method will be through independent research surveys in selected regions of the
fishery. While these two techniques are different, the stock assessment model
incorporates research data, which implies that the two sources of biomass estimates
are not completely independent.

19.1.3 Egg production

Maintenance of sufficient levels of egg production is crucial to prevent declining
recruitment and eventual recruitment failure of the fishery. Unfortunately thereisa
high degree of uncertainty in terms of both the level of egg production required and
whether there are certain regions, which are most important as the source of future
recruitment. Inlight of this uncertainty, it isimportant to apply a precautionary
approach and to ensure that both global and regional egg production does not fall
below the lowest levels that have been experienced in the past.

Both global and regional egg production will be estimated through the previously
mentioned stock assessment model of the rock lobster fishery. For the purpose of
this Management Plan, the term Egg.. Will refer to the value of the lowest level of
annual egg production experienced between 1970 and 1995 on a global or regional
basis (depending on context). The Egg,.. value will be used as alimit against which
egg production in future years will be compared.

19.1.4 Redative abundance of undersized |obster

CPUE, Biomass and Egg production reflect the performance of the fishery over the
preceding fishing season. In contrast, a measure of the undersized component of
the resource can give an indication of expected future harvests. Thiswould allow
for adjustments to catch levels to be made prior to problems being reflected in the
fishery. For the purpose of the Management Plan, undersized |obster will be
defined as the kilograms of lobster caught per pot lift in specified length classes.
The size of the length classes will represent annual growth increments, taking into
account the different regional growth rates.

The relative abundance of undersized lobster will be estimated from independent
and fishery dependent research surveys in selected regions of the fishery.
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19.1.5 Thetotal annual commercial catch

e Thetotal annual commercial catch may fall below the TACC for a number of
reasons, that must be accounted for before any action istaken. The total
commercial catch will be monitored against the TACC for the fishery.

19.1.6 The size of the commercial rock lobster fishing fleet

e Astherestructuring process occursit is likely that the number of active commercial
licenses and vessels operating in the rock lobster fishery will decline. Itis
important to monitor this decline to assess possible social and economic impacts on
the coastal communities where commercial rock lobster fishing is an important
industry.

19.1.7 Therecreational catch

e Therecreational catch will be monitored through the continuation of recreational
surveys. Therecreational catchisnot limited directly. Whilethisis of little
concern as the catch appears to have fallen over the past ten years, it isimportant to
monitor the catch and to take corrective action if it increases above what it may
have been in the past. In thelast 10 years the recreational catch has ranged from
5% and 11% of the commercial catch.

19.2 Trigger Points

The trigger points for the Tasmanian rock lobster fishery are listed in the rock lobster
fishery policy document (Anon, 1997).

19.2.1 Catch per unit effort (CPUE)

e Annual CPUE from commercial catch returnsfalls below 95% of the CPUE for the
reference year with the lowest catch-rate (i.e. 1993, 1994, or 1995). For the first
year of the Management Plan only, catch-rate will be permitted to fall to 90% of
that in the reference year with the lowest catch-rate. The analysisto assessthis
trigger point must standardise CPUE to take account of possible biases caused by
changing fishing patterns on at |east a monthly and regional basis.

e Annua CPUE from commercial catch returns for any region falls below 75% of the
CPUE for the reference year with the lowest catch-rate for that region, unless at
least three other years for the same region between 1970 and 1995 had a lower
catch-rate. The analysisto assessthistrigger point must standardise CPUE to take
account of possible biases caused by changing fishing patterns on at least a depth
stratified and monthly basis. This analysis should also take into account any other
mitigating factors that might artificially affect regional catch-rates.

TAFI Fishery Assessment Report Page 75



Rock Lobster Fishery Assessment Report: 2002/03

o CPUE from research surveys in available regions declines significantly from
matching surveys (location and month) from that of the reference year with the
lowest matching survey catch-rate. The analysis of this trigger point should
consider mitigating factors such as variations in catchability due to weather or
variation in moult timing or seasonal influences.

19.2.2 Legal-sized biomass

o Theestimate of global (Statewide) legal-sized biomass from the stock assessment
model falls below 95% of that estimated for the reference year with the lowest
biomass.

e Thelegal-sized biomass estimate from the stock assessment model for any region
falls below 75% of that estimated for the reference year with the lowest biomassin
the related region.

o Legal-sized biomass estimates from research surveys in available regions declines
significantly from one survey year to the next (technique being devel oped).
Biomass specific research surveys will not commencetill the 1997/98 season, hence
it isnot possible to use a past reference year in the trigger point. An exception to
thistrigger can beinvoked if the stock assessment model or other models can
adequately demonstrate that the decline in biomass seen through research surveys
resultsin a biomass that remains higher than that which existed in the reference
years.

19.2.3 Egg Production

e Theestimate of global (Statewide) egg production falls below that of Egg... AN
exception to this can be invoked if the estimated egg production is within 5% of
Egg.. provided that the reduction is restricted to areas with egg production levels
which exceed 40% of that of the estimated unfished (virgin) stock.

e Any regional estimates of egg production fallsto less than 95% of the related eggio.
unless the affected regions have egg production levels which exceed 40% of that of
the estimated unfished stock.

» For regionsin which the estimated value of Egg, is|ess than 10% of that of the
estimated unfished stock, no reduction in egg production below that of EgQiow IS
permissible.
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19.2.4 Relative abundance of undersized lobster

e Annua CPUE of undersized lobster in the pre-recruit size class falls below 95% of
that estimated for the reference years aready mentioned, for the same sampling
region and sampling period. The analysis of thistrigger point should consider
mitigating factors such as variations in catchability due to weather or variationsin
moult timing.*

19.2.5 Thetotal annual catch

e Thetotal annual commercia catch falls below 95% of the TACC for any year. The
analysiswill consider the reasons for the actual catch falling below the TACC,
these may include weather factors, quota availability factors or market factors.

19.2.6 The size of the commercial rock lobster fleet

e The number of commercial licenses operating in the fishery falls below 220. The
analysiswill consider factors that have caused the number of licenses to fall to this
level. Action may be taken to ensure there is no further decline in the number of
licensesif it is considered necessary by the industry or the Government.

19.2.7 Therecreational catch

e Therecreational catch exceeds 10% of the TACC in ayear there will be areview of
the recreational management arrangements.

! The Tasmanian rock lobster stock assessment working group considered this trigger point to be of
guestionable value, given the large annual variation in natural recruitment. It was suggested that future
management plans incorporate atrigger based on trends in relative abundance of undersize lobsters over
periods of several years.
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20. Appendix 5: Summary of Rules

Table 14. Summary of rulesfor the Tasmanian Rock Lobster Fishery.

COMMERCIAL

M anagement zone

one management zone for the State

Limited entry

314 licenses

Limited seasons

In 2001: closed season 24-28 February (both sexes); 1% October
— 2" November (both sexes); 1% May-1% October (females).

Limits of potson
vessels

minimum of 15 pots, maximum of 50 pots

Quota Total alowable catch of 1523 tonnes
Restrictions on pots cannot be set, or pulled, between two hours after sunset and
Setting pots two hours before sunrise

pots must be hauled no longer than 48 hours after being set

Restrictions on pot
size

maximum size of 1250 mm x 1250 mm x 750 mm.

Escape gaps

one escape gap at least 57 mm high and 400 mm wide and not
more than 150 mm from the inside lower edge of the pot, or two
escape gaps at least 57 mm high and 200 mm wide and not more
than 150 mm from the inside lower edge of the pot

Minimum size limits

105 mm CL for females, 110 mm CL for males

Berried females

taking of berried females prohibited

RECREATIONAL

License

rock lobster potting licence - 1 recreational pot per person, rock

requirements lobster diving licence, rock lobster ring license — 4 rings per
person.
Daily limit 5 per recreational license holder

Possession limit

10 for holders of recreational licenses, 5 for those without arec.
license (areceipt of purchaseisrequired if more are held). No
possession on state waters without a recreational license.

Limited seasons

In 2001: closed season 1% May-2"" November (females); 1%
September-2nd November (males).

Restrictions on
setting pots

as per commercial fishers

Restrictions on gear

Pots as per commercial fishers, ringsno morethan 1 min
diameter, capture by glove only when diving.

Escape gaps

as per commercial fishers

Minimum size limits

as per commercial fishers

Berried females

as per commercial fishers

Sale or barter of
|obsters

prohibited

Marking

All recreational lobsters must be tail clipped within 5 minutes of
landing. No tail-clipped lobstersto be sold.
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