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Executive Summary

The Great Australian Bight Trawl Fishery (GABTF) tagéwo main species, deepwater
flathead Neoplatycephalus conafusind Bight redfish Centroberyx gerrardi Industry-
based fishery-independent resource surveys of the GreatkarstBight (GAB) have been
conducted since 2005 with the primary goal of obtaining robustadnndices of relative
biomass of these two main species. These indicesinacgporated into formal stock
assessments, which were previously hampered by input dathttiathontrast.

The Great Australian Bight Industry Association (GABIsupported implementation of the
industry-based fishery-independent resource survey of the GARIFiven largely by
industry’s desire for a better understanding of the extesihelf resources of their main target
species. Surveys are conducted during February—April eachugeng a ‘standard’ research
net. Relative biomass estimates are calculated usiegtsarea calculations, avoiding the
need to make assumptions regarding the catchability dizierfy of the gear. Industry
observations, supported by preliminary analysis of data fitee 2005 survey, showed large
diurnal effects on catch rates of Bight redfish, it seepwater flathead. Consequently, only
data from night shots (when catch rates are higherjised in calculations of relative biomass
estimates of Bight redfish, but data from both day aigtht shots are used in calculations for
deepwater flathead.

This report details the results of the 2009 GABTF resoaweey — the fifth consecutive
annual survey.

The two trips of the GABTF resource survey are gdlyecanducted during the week leading
up to the full moon in February and March. During 2009, theiroeoce of the full moon
was early within the calendar month so it was decidedmduct the two survey trips during
the week leading up to the full moon in March and April 20@®venty-five valid survey
shots were completed over the two surveys; deepwatbe&d and Bight redfish occurred in
100% and 97% of the shots respectively.

Relative biomass indices with CVs<0.2 were obtaineddéepwater flathead, Bight redfish
and other main species within the survey area using swegeatimates from trawl shots in a
stratified random survey design. The relative biomatimate of Bight redfish for 2009 was
23,410t (CV = 0.13), which is 60% higher than the 2008 estinmatel2% higher than the
2005 estimate. Estimates of relative biomass of Bigtitish in 2005, 2006, 2007 and 2008
were 20,887t (CV = 0.13), 25,380t (CV = 0.16), 25,713t (CV = 0.16)14r8P1 t (CV =
0.11) respectively. The relative biomass estimate opwlater flathead during 2009 was
10,181t (CV=0.04). Thisis 32% higher than the 2008 estimate ando¥&&than the 2005
estimate. Estimates of relative biomass of deepwiiatkead in 2005, 2006, 2007 and 2008
were 12,152t (CV = 0.05), 8,415t (CV = 0.06), 8,540t (CV = 0.05)7ar@b t (CV = 0.06)
respectively.

In previous years, Bight redfish (20%—-26%) has been th¢ omemonly caught species

during the survey. This year, despite the increase ativelbiomass of Bight redfish, there

were very large catches of ocean jacket and they ceepthe greatest portion (25%) of the
survey catch. Bight redfish comprised 19% of the tatditand latchet, wide stingaree and
deepwater flathead were the next most commonly caughespec

Length-frequency measurements were made on 1,382 deepwdteadlaand 1,287 Bight
redfish. The modal length of Bight redfish in samplesn”2009 was ~31 cm and has shown
a consistent declining trend from around 35cm recorded fl@m2005 inaugural survey.
There is also some evidence of a reduced proportion gérldp45cm) fish in the survey
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samples over this period. This may be an indicator @ntefishing pressure on the stocks but
is not reflected by a reduction in the abundance indeasé Issues should be further explored
during the next assessment.

Modal length of deepwater flathead from 2009 samples (~43va®m)similar to the previous
three years but smaller than that from 2005. The propooti¢arger animals especially in the
45-60cm size range has also appeared to reduce over the gehedarveys.

Otolith samples of 230 deepwater flathead and 216 Bight hedfese also collected during
the survey. Data from the ageing of these otolithshelllused during the next assessments to
be conducted for Bight redfish during 2009 and deepwater flatheand A@10.

The results of this survey provide the fifth consecugwar of a fishery-independent index of
abundance for both deepwater flathead and Bight redfislar@idow providing an extremely
useful indicator of stock status which can be quantitativetorporated into the stock
assessments. In addition to these two important tapgeies, we now have a five-year time-
series of relative abundance indices for many ofigortant bycatch and byproduct species
in the GABTF including ocean jacket, common sawshark gurshayk, jackass morwong,
knifejaw, latchet, ornate angelshark and spikey dogfish.
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Introduction

The Great Australian Bight Industry Association (GABIAas supported the implementation
of an industry-based fishery-independent resource surviye ddreat Australian Bight Trawl
Fishery (GABTF) since its implementation in 2005. Thiss been largely driven by
industry’s desire for a better understanding of the extesihelf resources of their main target
species, deepwater flatheatlepplatycephalus conafusand Bight redfish @entroberyx
gerrardi), and the level of impact that fishing might be having @selresources.

Until 2006, the GABTF was managed by input controls limitingrihenber of operators in
the fishery to ten. Only a small number (typically 4-5he ten SFR holders had been active
in the fishery during any one year over the decade to 200&h @ad effort data from these
vessels’ logbooks showed no overall trend in catcbsrédr either deepwater flathead or
Bight redfish and there remained little contrast irs¢hdata. Time series of length- and age-
frequency data do not indicate any significant impact lenresources from this level of
fishing either. Stock assessment models up to 2006 for Bigfish and deepwater flathead
were advanced, but suffered from the lack of contraaninof the main fishery indicators.
As a result, there was considerable uncertainty suriogmdodel outputs including estimates
of stock biomass.

There was increased participation in the fishery and isese@n fishing effort and fishing
efficiency of active vessels during 2003—-2005. Given the wainestatus of the stocks at this
time, this raised concerns about future sustainabilityhef ghelf resources. Under this
scenario, industry agreed that quota management of the taeget species would be
introduced from 2006. They also agreed on equal allocatiquata between the ten SFR
holders.

With the pending introduction of quotas during 2006, thereamasern that low TACs would
be introduced based on the high uncertainty of biomasshates resulting from stock
assessment models and this may inhibit the sustainablelogenent of the fishery.
Moreover, once quotas were introduced it was believedsbeof commercial CPUE data as
the main index of abundance in these models would be comg®d and unlikely to provide
the contrast that is needed to improve model outputs.

Industry investigated the feasibility of conducting a dishindependent survey to provide a
time-series of relative abundance indices for deepwiltthead and Bight redfish that can be
used as an input to stock assessment models (FRDC RP20@072). Preliminary surveys
of the main shelf areas of the fishery were succegstolhducted during 2005 (Knuckey et
al, 2006), and continued during 2006 (Knuckey and Hudson, 2007a), 200¢k&nand
Hudson, 2007b) and 2008 (Knuckey et al, 2008). Continuing the ranudlatifiesl survey
during 2009 extends the time series of relative biomasmass of Bight redfish and
deepwater flathead and provides further evidence of whetherpagpeoT ACs have been set.

Objectives

1. Determine a relative abundance index for Bight reddisti deepwater flathead in the
current region of the main GABTF shelf fishery during 2009.

2. Collect biological and population data on these species.

3. Determine a relative abundance index of other main specidhe current shelf
fishery.

Fishwell Consulting 1 AFMA Project 2008/848
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Material and Methods

Survey Design

Detailed description of survey design and vessel and gesifisations are reported in
Knuckey et al, (2006). A briefly description is given below

Although fishing for shelf species occurs outside of ttesas, the survey was restricted to
depths of 120-200 m and between longitude 126°00° and 132°30’. Theudbmgitrange
was divided into four primary strata; 126°00'-127°45'(Westl), 127°450029West2),
129°00-130°15’ (Centrall), 130° 45'-132°30’ (Central2) (Table 1). This exgrethe main
fishing areas of the shelf component of the fishery.tciCaates of Bight redfish fluctuate
throughout the year, being highest during February—AprilticiCeates of deepwater flathead
also fluctuate seasonally, however, not as much as Baglfish. Consequently the survey is
conducted during February—April.

Initial analyses of the catch and effort data indidatatch rates for Bight redfish were not
affected by time of day of the shot, while catches @&paeater flathead were higher during
the day from February to April. However, results frdm preliminary survey during 2005
indicated catches of Bight redfish were higher during retpbts, and future analyses of Bight
redfish should only include night shots (Knuckey et al, 2006). deepwater flathead there
was no significant difference between day and nightsstamd further analyses of this species
would pool all shots. These indications have proven cobimesubsequent years, so survey
design and methods have been repeated annually basedearthbses.

Analysis of the catch and effort data suggested thetwariaf catch rates for Bight redfish
was higher for trawl durations <2.5 hours (including sgtamd retrieving net). A similar

result was observed for deepwater flathead but was sigpr@nounced. To maintain a
consistent sampling time it was agreed for each suitvetytee net should be trawled for 2.5
hours and time setting and retrieving the net not included.

Further analysis of logbook data indicated a minimumeoghots would be needed to achieve
a CV of <20% for Bight redfish. This analysis wasdzhen combining both day and night
shots. After the preliminary survey was conducted in 20@%as observed the number of O
catches (a contributing factor to a high CV) of Bigidifish was not as high as expected, and
hence an analysis of only night shots (approximatelf dfalhe 76 shots) has provided an
acceptable CV (Knuckey et al, 2006).

Number of shots allocated to each of the primary atwahs proportional to the catch-
weighted standard deviation of CPUE. Shot locationevsetected randomly. A shot is
deemed to be acceptable if the shot passes within 500 Ime sktected position. If the shot
has to be abandoned due to gear problems, it can stiinsedered acceptable if towed for a
minimum of 1 hour and passed through the position. Tdreatd finish position of each shot
was recorded along with minimum and maximum depths, avéragéspeed, environmental

conditions and direction of tow.

The shots were completed in a specified order to reduspdral biases in the data collection,
though the order of several shots was rearranged fstittaj reasons. Shots were conducted
at a speed ranging 3-3.2 knots, with the skipper deciding atahag position and direction
of the tow. When the shot was completed, the nethaagd aboard and the catch emptied
on to the deck. Commercial species were gatheredhrbiiss and approximate weights of
each species estimated. Discarded bycatch were iddrttifispecies where possible and an
approximate weight of each species estimated. Whendtoh evas unloaded in port the
correct weights of Bight redfish and deepwater flatheare obtained and compared to the
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survey estimates. If there was a difference of + H28a the survey estimates were adjusted.
Length measurements were collected randomly during thveysdor deepwater flathead and
Bight redfish, the total length measured for flatheadfarkllength for Bight redfish. Otolith
samples of the two species were also collected raryddming the survey recording the
length and sex of each sample.

Calculation of Relative Biomass and Coefficient of Variation

The estimation of the relative biomass is based omitdod adopted by Schnute and Haigh
(2003), where in simplistic terms, typical surveys csinsf numerous tows, each shot giving
a biomass density estimate

biomasscaptured

Density=
areasweptby net

And total biomass (abundance) estimated by calogldhe mean density (with an associated
coefficient of variation) from all shots and applgithat to habitat or stratum area

Biomass= density area (Schnute and Haigh, 2003)

Determining the density
For shots where Bight redfish and deepwater flathaee present in the catch (non-zero
measurements), the mean density for each stratum is

m=— I

N, iz

The squared inverse of the CV is

v, =t /s
The mean density of measurements for each stratum i
dh = (1' ph)”ﬁ

The variance of density of measurements each stristu

o[ men)

The estimated biomass of each stratuis

b, = A4,
The CV of biomass estimate of each stratum is

CVh =\/§/bhnh

Wherep, is the proportion of hauls with zero catch for species in stratuim , is the mean
kgs per area swept {rof species where catch >zespjs the std kgs per area swepf)iof
species where catch >zewy, is the total area of stratum, is the number of shots abg is
the estimated relative biomass.

Total relative biomass and CV for each species walaulated as follows
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cv= ¢y,
h

The number of shotsy, in each stratum that produced the desired coefficierntugation,
C\h, was randomly allocated within each stratum.

Relative biomass was estimated using the swept areadnetho
The density measure was estimate as follows

_C,
n?]i =7 VhidhiEhi

Where each shatin spectrumh has a known catch @, effort (shot duration hourfgy;,
vessel speed (m/hown); and door spread,.

The swept area of the trawl net can be expressedhas &t area swept by the net or the area
swept by the doors. Net width was estimated as 50% dfeadline length while door width
involved measuring the distance between the warps at tlegp(blocks) then 1 metre along
the warps towards the trawl net. The difference idthwvwould then be multiplied by the
length of the warp let out

d= (Wl - Wz), WL+(W2)

where w; is the distance between the warps one meter down fhenblocks,w; is the
distance between the warps at the back of the blockgvans the warp length.

Results

Survey Coverage

Surveys were successfully completed for each oftilaaswithin the time frame and budget
allocated. The random stratified survey sampled 75 ditesmig March and April 2009
(Figure 1). One shot (shot 72) was abandoned due to aedsaxe catch of ocean jacket. It
was estimated from the size of the bag that at leasf ocean jacket were caught during this
tow, but the skipper and onboard scientist decided to abamdiue to practical reasons.
Data from this shot was not included in analyses. Teamshot lengths in the four strata
during the March and April cruises were 14.9 km and 14.9 kmt(@lel), 15.3 km 14.8 km
(Central 2), 15.3 km and 15.1 km (West 1) and 15.2 km and 15.1 knt M@xable 2).

Gear Performance

Door spread was estimated on 8 occasions to monitor gefrrpance. Door spread
measurements ranged 94-122 m reflecting the uncertainty iffiediity in measuring the
distance between warps to the nearest centimetrdra freem the blocks. Mean door spread
was 107.5m_(#8.2 m SD). This is within the range observed during previougeygs of
84.0 m—109.6 m (Knuckegt. al. 2006; Knuckey and Hudson, 2007a; Knuckey and Hudson,
2007b; Knuckeyet. al.2008).

Catch Composition and Length Frequencies

The total catch during the March and April surveys combine®.5lt3 comprised 91
identified species or species groups with the largest esitmtcurring in the Centrall stratum
(Table 3). Ocean jacket 28.2t (25%), Bight redfish 21.1 %{1%nd latchet 14.9 t (13%)
made up the majority of the catch, followed by wide stiegal3.0 t (11%), and deepwater
flathead 13.0 t (11%) (Figure 2). Deepwater flathead and Bagliish occurred in 100% and
97% of shots respectively during 2009.
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Catches of Bight redfish varied more than catchedeepwater flathead (Figure 3, Figure 4,
Table 4). Thirteen hauls contained more than 500 kg gifitBiedfish while a third of hauls
contained catches ranging 0-50 kg. The largest haul of deepfla#tead was 430 kg and,
65 of the 75 hauls conducted caught between 50-250 kg of deepwihieadla

Catches of Bight redfish varied considerably with tofielay. Mean catches of Bight redfish
in shots that commenced during 18:00 hours and 06:00 hours weeefthe times greater
than catches from shots that began between 12:00 hoair$8a00 hours (Figure 5). The
mean catch in shots that began between 06:00 hours and 12:@0wssutwo—three times
smaller than night time catches. The two shotsdbatained 0 kg of Bight redfish were both
conducted between 12:00 hours and 18:00 hours. In contrastwhsr@o difference in
catches of deepwater flathead between night and day hgase 6).

The lengths of 1,287 Bight redfish were measured during the 2008ysu(Table 5).
Lengths ranged 24-49 cm, however, most fish measured wevedre8—-37 cm (Figure 7).
The modal length was 31 cm.

The lengths of 1,382 deepwater flathead were measured duriZf@Besurveys (Table 5).
Lengths ranged 33—-65 cm, however, most fish measured wevedmett0—46 cm (Figure 8).
The modal length was 43 cm.

A total of 230 otoliths were collected from deepwateh#aid, while 216 were collected from
Bight redfish (Table 5).

Relative Biomass Estimates

Using only night shots (1800-0600 hours) and net-width in swept-eatulations, the

relative biomass estimate of Bight redfish for the 2009esurs 23,410 t with a CV of 0.13

(Table 6). The relative biomass estimate for 2009 is 6@¥ehithan the 2008 estimate of
14,591 t, 9% lower, 8% lower and 12% higher than estimates me2@7, 2006 and 2005

respectively (Figure 9).

Using both day and night time shots and net-width in s\aega calculations, the relative
biomass estimate of deepwater flathead for the 2009 ysusv£0,181 t with a CV of 0.04

(Table 6). The relative biomass estimate for 2009 is 32fftehithan the 2008 estimate of
7,725 t, and 19% higher, 21% higher and 16% lower than estimaiss in 2007, 2006 and
2005 respectively (Figure 9).

Relative biomass estimates for a number of other irapbrGABTF species were also
calculated (Table 6). CVs of these species were &Wwb@.20. Other species with the
greatest relative biomass estimates during 2009 were qgaeket (22,303 t) and latchet
(12,484 t). Trends in relative biomass estimates varied fpecies to species (Figure 9 and
Figure 10). Species that showed a decrease in during 2005-2009 ekerss janorwong
ornate angelshark, and spikey dogfish, while relative bssnestimates of ocean jacket,
common sawshark, knifejaw and latchet increased. Relbttveass estimates of gummy
shark were similar between 2005 and 2009 surveys.

Discussion

Survey Coverage

The primary objective of the random stratified survey wadetermine a relative abundance
index for Bight redfish and deepwater flathead in theerimregion of the main GABTF shelf
fishery. No attempts have been made to estimate absmhuteass from the survey results.
The survey was also designed to collect biological amlilation data on these species, and
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to determine a relative abundance index of other mainespercthe current shelf fishery. All
of these objectives were met, with 75 sites successsullyeyed during March and April
2009, adding to the existing four-year time series.

Gear Performance

It has been continually stressed that there are macgriainties and assumptions regarding
herding, escapement and catchability associated with trets and use of the GABTF trawl
survey results as an absolute index of abundance (egk&yn and Gason 2006; Knuckety

al. 2006). Additional uncertainties relate to species’ pdjuialynamics and that the survey
strata do not encompass the entire population of eBlgrt redfish or deepwater flathead
either spatially or temporally. One example is thet that deepwater flathead, Bight redfish
and other shelf species are regularly caught in deptasleast 250 m, but survey coverage is
only between 120-200 m depth in each stratum. Importantlpubecof diurnal migrations
of Bight redfish through the water column, relative bass estimates for that species are
calculated from night shots only.

For the above reasons, the data collected during theseysiare only intended to be used as
a relative index of biomass to be input into the stocksassent models. With respect to
performance of the gear, it is only necessary to erthatat performs consistently from year
to year. Door spread is the main measure of gear pexfmerduring the survey. Although it
would be preferable to have the Net-sonde equipment tinaaily monitor the survey net
characteristics, this equipment has regularly failedveok. Measurements of warp angle,
however, have allowed estimates of door spread and the 20@8rappear to be consistent
with previous years'.

Catch Composition and Length Frequencies

Until the 2009 survey, Bight redfish had comprised the largegion of the catch in all
surveys (apart from the December 2005 survey); 22% in 2005 (Kyetkal. 2006), 26% in
2006 (Knuckey and Hudson, 2007a), 25% in 2007 (Knuckey and Hudson, 20072)% in
2008 (Knuckeyet. al.2008). Due to a large increase in catches of ocean &%t of the
catch) in 2009, Bight redfish comprised the second largesbpmf the catch at 19%. The
proportion of the total catch comprising deepwater flathesddecreased from 19% in 2005
to 15% in 2008 and 11% in 2009. Latchet were caught in large msrdbheng 2009 and
comprised 13% of the total catch.

Modal lengths of Bight redfish measured during 2005, 2006, 2007, 2008 anc@20@9s
were 35 cm, 35 cm, 34 cm, 31 cm and 31 cm respectively (Figur@hi$ decline over five
years is of note. As in 2008, a relatively large proportibfisb measured during 2009 were
less than 30 cm and there is some evidence of a reducenttpromf larger (>45cm) fish in
the survey samples over the five year period during wiiehstirveys have been conducted.
This may be an indicator of recent fishing pressure onttheks but is not reflected by a
reduction in the abundance index. These issues shouldrther explored during the next
assessment.

Modal lengths of deepwater flathead measured during 2005, 2006, 2007 2008 and 2009
surveys were 46 cm, 43 cm, 43 cm, 45 cm and 44 cm respediiiglye 8) but are more
difficult to interpret than redfish as there are nplé peaks. Modal length of deepwater
flathead from 2009 samples appears similar to the previwae ears but smaller than that
from 2005. The length-frequency distribution in 2009 containgatgr number of fish over a
reduced and smaller size range compared with previous yedrs guarticular, a smaller
proportion of large fish than was observed during the 2005 ands2@@éys. Importantly, the
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proportion of larger animals especially in the 45-60cm sangle has appeared to reduce over
the period of the surveys. Again, this should be investihduring the next assessment.

Relative Biomass Estimates

Bight redfish

The 2009 relative biomass estimate of Bight redfish of 234485 almost 12% higher than
the 2005 estimate (20,887 t) and 60% higher than the 2008 estimgité,501 t). These
estimates were based on night shots only.

The CV for night shots during 2009 (0.13) was with in the raoiggerved in previous years
(0.13-0.16). The 2009 CV was larger than the 2008 CV becausewthsra larger range in
catches during the current year, including 13 hauls thaaic@a more than 500 kg of Bight
redfish.

Deepwater flathead

The relative biomass estimate for deepwater flathead gddynight shots combined) during
2009 (10,181 t) is about 16% lower than the 2005 February and Masatichate (12,152 t),
about 20% higher than the 2006 and 2007 estimates (8,415t and 8 &dd® 82% higher
than the 2008 estimate (7,725 t). It is unclear whetleedékline in relative biomass estimate
to 2008 represented a decline in the population or simplpsabhegariability in the estimate,
however the subsequent increase during 2009 in encouraging.

The CV obtained for relative biomass estimates during 2008dy and night shots combined
(0.04) was the lowest obtained since the surveys bega@0b. In other years, CVs were
0.05-0.06.

Other species

There was considerable annual variation in relative biomstasiates of other main species.
Species that showed a decrease in during 2005-2009 were jackassngioornate
angelshark, and spikey dogfish, while relative biomassnasts of ocean jacket, common
sawshark, knifejaw and latchet increased. Relative dssnestimates of ocean jacket and
latchet showed particularly large increases of approrinat90% and 240% respectively
from 2008. Relative biomass estimates of gummy shark swenitar between 2005 and 2009
surveys.

Conclusions

The 2009 Great Australian Bight resource surveys achieved i$ objectives. The target

CVs for relative biomass estimates were achieved fah [Bight redfish and deepwater

flathead and the relative biomass estimates were cainpato results from previous years.
In addition, relative biomass estimates of other ingrarspecies were estimated with low to
medium CVs. Sufficient length-frequency and otolitmpées were collected for both target
species for use in the stock assessments.

The results of this survey provide the fifth consecugwar of a fishery-independent index of
abundance for both deepwater flathead and Bight redfislar@ndow providing an extremely
useful indicator of stock status which can be quantitatiwetorporated into the stock
assessments. In addition to these two important tapgeies, we now have a five-year time-
series of relative abundance indices for many ofri@ortant bycatch and byproduct species
in the GABTF including ocean jacket, common sawshark gurshayk, jackass morwong,
knifejaw, latchet, ornate angelshark and spikey dogfish.
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Figure 1. Survey strata and shot locations of trawl surve
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Figure 2. Proportion (of weight) of major species captdigthg the 2009 survey.
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Figure 3. Frequency of catches (kg) of Bight redfishrduthe 2009 survey.
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Figure 4. Frequency of catches (kg) of deepwater flattleadg the 2009 survey.
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Figure 5. Mean and standard error of Bight redfisbie by time of day during the 2009 survey.
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Figure 6. Mean and standard error of deepwater flatbatothes by time of day during the 2009
survey.
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Figure 9. Relative biomass estimate $=) of Bight redfish, deepwater flathead, ocean jacket,
common sawshark and gummy shark from annual surveys.
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Figure 10. Relative biomass estimateSE} of jackass morwong, knifejaw, latchet, ornate
angelshark and spikey dogfish from annual surveys.
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Table 1. Description of strata sampled during the 2009 survey.

Stratum Depth (m) Longitude Area (Rm Number of shots
Central 2 120-200 130.75-132.50 5720 21
Central 1 120-200 129.00-130.25 3965 31
West 2 120-200 127.75-129.00 2700 10
West 1 120-200 126.00-127.75 2600 13

Table 2. Mean and standard deviation (SD) length (m), savept (krf), speed (knots) and depths (m)
of shots in each stratum.

Stratum Month Shot length Area swept Shot speed Shot depth
Mean Mean Mean Mean
km) P «m® P nosy P m)  SP
Centrall Mar $28&%# 2& #23 #H2H # 2# H2HHH $
Central2  Mar 2 %# #2#3$ #2'$ H#2HHE 2# H2H# & &
West 1 Mar 2 % H2##  #2$ H#H2HH#E 2# #H2H# &
West 2 Mar 211 #2#$  #H2$  #H2#H# 2# #H2H#H
Central1  Apr $2& % 2% #2%$ #2# 2& #2#% &
Central 2 Apr $2&3$ 2#$ #23$  #2#/ 2# H#H2HE& $#
West 1 Apr 2# #2 %%  #23$%  H#H2#HH#S 2 #2# # &
West 2 Apr 2 % H2 #  #2S #H2HH 2/ #2#$

"Note: Area swept calculated using width of net (16.3 m)

Table 3. Total catch (kg) of all species in each sinedind across all strata during the 2009 survey.

Species Catch (kg)

Central 2 Central 1 West 2 West 1 Total
Australian burrfish 98 108 114 172 492
Barracouta 572 496.5 81 617 1766.5
Barred grubfish 0.1 0.5 0.2 0.8
Beche-de-mer 1 1
Bight redfish 10572 7458 1393 1683 21106
Bigscale rubyfish 69 146 215
Blackspot boarfish 180.7 174.6 58 130 543.3
Blackspotted gurnard perch 68.5 121.8 58 18 266.3
Blue mackerel 3 3 6
Blue morwong 128.5 240.5 98 108.5 575.5
Blue warehou 29.4 3 1 334
Broadnose shark 25 2.5
Bronze whaler 45 45
Bug 0.5 0.5
Bullhead gurnard 8 2.7 0.5 0.5 11.7
Common bellowsfish 0.1 0.1 0.2
Common sawshark 34.5 2455 54.5 376.5 711
Common veilfin 4 15 3 20 28.5
Conger eel 155 60 75.5
Cuttlefish 20.8 40 7 3 70.8
Deepwater bug 5.7 4 9.7
Deepwater flathead 2203 6236.5 1946 2596 12981.5
Deepwater stargazer 105 53.5 26 30 2145
False bailer shell 1.2 1.2
Footballer sweep 15 1.7 3 6.2
Fourspine leatherjacket 2 45.5 17 14 78.5
Gemfish 14.8 8.5 92 115.3
Gould squid 286 422 305 380 1393
Greeneye dogfish 20 30 60 213 323
Gummy shark 39.6 214.8 93.5 265.1 613
Hapuku 4 4
Hermit crab 2.5 25
Jack mackerel 229 135 40 32 436
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Species Catch (kg)

Central 2 Central 1 West 2 West 1 Total
Jackass morwong 275.4 336.2 112.2 220.5 944.3
John dory 225 14 2 31 69.5
Knifejaw 244.5 606.2 183 399 1432.7
Latchet 3449 4239 3512 3660 14860
Little pineapplefish 0.2 0.2
Melbourne skate 95 40 35 150 320
Mosaic leatherjacket 22.3 11.8 1 11 46.1
Notable whiptail 4 4
Ocean jacket 5606 13711 4340 4550 28207
Offshore ocean perch 27.7 14 41.7
Ornate angelshark 274 1410.5 350 893 29275
Peacock skate 10.8 1 11.8
Pink ling 2 2
Port Jackson shark 325 61 19 1125
Red cod 16 11.8 5 3 35.8
Red gurnard 79 62.8 28 84 253.8
Redbait 10.5 19.8 1 14 453
Ringed toadfish 64.5 49 27 59 199.5
Rough gurnard perch 48 23 4 17 92
Rusty carpetshark 47 36 14 72 169
Samsonfish 7 30 37
Sandpaper fish 37 8.5 5 50.5
Sandyback stingaree 14 6 20
Sawtail catshark 1.2 1 22
School shark 6 6
Seastar 5.5 3.5 1 10
Sergeant baker 37.5 41.5 5 43 127
Sharpnose sevengill shark 8 3.2 18 8.8 38
Silver dory 33.1 23.7 10 66.8
Silver trevally 155 124 7 190 336.5
Smooth stingray 70 167 220 157 614
Snapper 3 100 4 107
Snipe eel 0.2 0.2
Soft coral 15 15
Southern calamari 2 1 3
Southern chimaera 25 25
Southern fiddler ray 97 475 82 252 906
Southern rock lobster 18 18
Southern round skate 1 1
Southern sawshark 86 40 218 84.5 2323
Southern snipe eel 0.2 0.2
Spikey dogfish 141 332 98 208 779
Spiny boxfish 9.7 16.1 2 6.5 34.3
Splendid perch 0.1 1.6 0.5 2.2
Sponge 958 284 61 400 1703
Spotted wobbegong 36 19 55
Swallowtail 247 1158 410 466 2281
Tasmanian numbfish 5 5
Thetis fish 45.6 42.1 21 108.7
Threespine cardinalfish 1 2 3 6
Tusk 183.3 101.3 29.5 16.5 330.6
Velvet leatherjacket 8 0.5 5 135
Western shovelnose ray 3 3
Western smooth boxfish 15 15 0.5 35
Whitebarred boxfish 1 3 14.5 18.5
Wide stingaree 1250 4292 3477 4015 13034
Yelloweye redfish 52 249 28 133.4 462.4
Yellowspotted boarfish 28.2 48 34.5 33.7 144.4
Total 28382.6 44365.1 17503.2 23231 113481.9
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Table 4. Catch (kg) Bight redfish and deepwater flatlieadach stratum point sampled during the
2009 survey.

Time

Shot code Shot  Stratum point Shot date of shot Start Point Finish Point Catch (kg)
Bight Deepwater
Lat Long Lat Long Lat Long redfish  flathead
C2-01-2008 1 33°55'  132°28'  5/03/2009 18:25 33%5.0132°28.37' 33°50.14' 132°21.18' 1710 110
C2-02-2008 2 33°43' 132°10'  5/03/2009 21:42  33%46.6132°17.36' 33°42.16' 132°8.85' 360 146
C2-03-2008 3 33°07' 132°04'  6/03/2009 1:46 33°32.3831°59.76' 33°26.75' 131°51.76' 75 68
C2-04-2008 4 33°37'  131°46'  6/03/2009 5:19 33°28.8%31°44.31' 33°26.66' 131°35.03' 660 83
C2-05-2008 5 33°23' 131°22'  6/03/2009 8:31 33°24.9231°31.03' 33°22.53' 131°21.14' 9 68
C2-06-2008 6 33°16' 130°13'  6/03/2009 16:27  334%6.1130°21.42' 33°16.24' 130°00.00' 42 145
C1-07-2008 7 33°07' 130°13'  6/03/2009 19:25  33945.5130°11.94' 33°11.39" 130°03.11' 256 360
C1-08-2008 8 33°16' 130°07'  6/03/2009 23:07 334%6.0130°07.97' 33°14.18' 129°58.13' 704 2515
C1-09-2008 9 33°13'  129°49'  7/03/2009 2:05 33°14.0429°57.77'  33°12.79'  129°48.05' 288 140
C1-10-2008 10  33°16'" 129°41'  7/03/2009 5:23 33933.9129°50.17' 33°15.94' 129°00.00' 576 286
C1-11-2008 11 33°13'" 129°34'  7/03/2009 9:26 33°1'4.5129°42.87" 33°12.76' 129°33.37' 1980 150
C1-12-2008 12 33°16' 129°25'  7/03/2009 12:30 339@1. 129°32.72' 33°15.84' 129°23.85' 5 216
C1-13-2008 13 33°16' 129°19'  7/03/2009 15:30 33°16. 129°23.43'" 33°16.00° 129°13.71' 55 251
C1-14-2008 14 33°17° 129°10'°  7/03/2009 18:30 33@6. 129°13.65' 33°18.47° 129°4.12' 116 215
C1-15-2008 15  33°19' 129°04'  7/03/2009 21:35 3%8@9. 129°04.50° 33°18.19' 128°54.91' 224 145
W2-16-2008 16  33°17' 128°33'  8/03/2009 2:20 33°17.4128°36.55' 33°16.37' 128°27.14' 90 180
W2-17-2008 17  33°13' 128°04'  8/03/2009 6:40 33°83.5128°12.97' 33°13.02' 128°3.07 37 145
W1-18-2008 18  33°10' 126°58'  8/03/2009 17:28 3309. 126°58.83' 33°13.12' 126°49.11' 64 135
W1-19-2008 19  33°16' 126°19'  8/03/2009 22:13  3393. 126°27.13' 33°16.02' 126°18.07' 25 98
W1-20-2008 20  33°17' 126°13'  9/03/2009 1:18 33°94.9126°18.56' 33°17.41' 126°09.88' 384 430
W1-21-2008 21  33°13' 126°17°  9/03/2009 4:20 33°86.6126°09.71' 33°12.84' 126°18.58' 704 231
W1-22-2008 22  33°10' 126°42'  9/03/2009 8:28 33°11.2126°33.09' 33°10.05' 126°43.01' 17 270
W1-23-2008 23  33°13' 126°58'  9/03/2009 12:13  33r42. 126°52.40' 33°13.01' 127°2.19' 13 145
W2-24-2008 24  33°13' 128°25'  9/03/2009 22:45  3F712. 128°24.11' 33°14.83' 128°33.34' 416 104
W2-25-2008 25  33°17' 128°37' 10/03/2009 1:50 3325. 128°35.27' 33°17.47° 128°44.13' 450 206
C1-26-2008 26 33°19' 129°07' 10/03/2009 5:59 3399. 128°58.99' 33°18.69' 129°08.64' 224 145
C1-27-2008 27  33°16' 129°13' 10/03/2009 9:04 3247. 129°07.96' 33°15.73' 129°16.41' 15 163
C1-28-2008 28  33°16' 129°22' 10/03/2009 12:02 3BA5 129°19.67' 33°13.05' 129°28.27' 96 216
C1-29-2008 29  33°19' 129°31' 10/03/2009 15:17 3242 129°32.16' 33°19.91' 129°30.70' 27 204
C1-30-2008 30 33°19' 129°34' 10/03/2009 18:17 334’9 129°32.89' 33°14.48' 129°40.24' 96 181
C1-31-2008 31  33°13'" 129°43' 10/03/2009 21:15 3314 129°40.99' 33°08.15' 129°43.15' 224 166
C1-32-2008 32 33°08' 130°04' 11/03/2009  0:25 3399. 129°45.04' 33°10.89' 129°54.76' 320 328
C1-33-2008 33 33°13' 130°10° 11/03/2009 3:50 3321. 130°00.72" 33°13.00' 130°10.34' 576 361
C1-34-2008 34  33°13' 130°13' 11/03/2009 6:53 3%12. 130°13.00' 33°16.02' 130°20.71' 105 234
C2-35-2008 35 33°22" 131°13' 11/03/2009 14:19 3321 131°11.50' 33°22.27' 131°21.15' 4 145
C2-36-2008 36  33°22" 131°34' 11/03/2009 18:06 3F21 131°32.29' 33°23.69' 131°41.34' 256 72
C2-37-2008 37 33°19' 131°33' 11/03/2009 21:14 3324 131°45.22' 33°29.42' 131°53.25' 512 132
C2-38-2008 38 33°38' 132°04' 12/03/2009 1:05 3¥36. 132°01.08' 33°41.29' 132°08.76' 2304 60
C2-39-2008 39  33°46' 132°13' 12/03/2009  4:.07 3%F1. 132°09.02' 33°47.32' 132°14.20' 1408 234
C2-40-2008 40  33°47' 132°16'  6/04/2009 17:37  33@7. 132°15.77' 33°41.32' 132°11.48' 832 83
C2-41-2008 41  33°37" 131°58'  6/04/2009 20:54  3F37. 132°07.25' 33°36.77' 131°57.13' 586 87
C2-42-2008 42  33°28' 131°49'  7/04/2009 0:08 33°32.9131°55.85' 33°27.40' 131°48.21' 640 89
C2-43-2008 43  33°19' 131°26'  7/04/2009 4:24 33°20.0131°34.24' 33°18.94' 131°25.37" 384 66
C2-44-2008 44 33°22' 131°10'  7/04/2009 7:51 33°21.7131°19.21' 33°21.98' 131°09.57" 448 131
C2-45-2008 45  33°19' 131°00'  7/04/2009 10:55 3%21. 131°07.05' 33°18.89' 130°57.33' 6 92
C1-46-2008 46 33°16' 129°46'  7/04/2009 19:11  3%34. 129°55.56' 33°16.06' 129°45.62' 256 218
C1-47-2008 47  33°16' 129°34'  7/04/2009 22:11  3F15. 129°42.90' 33°15.84' 129°33.00' 256 148
C1-48-2008 48  33°15' 129°31'  8/04/2009 1:11 3395.5129°31.45' 33°09.23' 129°34.30' 256 138
C1-49-2008 49  33°13'" 129°22'  8/04/2009 4:09 33109.1129°33.70' 33°11.51' 129°24.17 118 166
C1-50-2008 50  33°19' 129°16'  8/04/2009 7:12 3391.3129°24.01' 33°16.78' 129°17.05' 28 244
C1-51-2008 51  33°17" 129°05'  8/04/2009 10:20 3Z17. 129°13.87' 33°17.02' 129°04.38' 62 183
W2-52-2008 52  33°16' 128°58'  8/04/2009 13:37  3P15. 128°59.23' 33°16.90' 128°49.64' 30 183
W2-53-2008 53  33°15' 128°43'  8/04/2009 16:47 3Z15. 128°47.16' 33°15.19' 128°37.55' 72 152
W2-54-2008 54  33°19' 128°34'  8/04/2009 19:47  3395. 128°36.20' 33°15.44' 128°26.49' 92 305
W1-55-2008 55  33°13' 127°25'  9/04/2009 3:55 33°23.1127°25.51' 33°12.84' 127°24.34' 72 61
W1-56-2008 56  33°15' 126°52'  9/04/2009 11:00 3309. 126°44.95' 33°10.75' 126°35.14' 2 244
W1-57-2008 57  33°10' 126°34'  9/04/2009 15:17  3342. 126°20.30' 33°16.32' 126°10.80' 0 244
W1-58-2008 58  33°16' 126°12'  9/04/2009 21:37  3P42. 126°26.20' 33°09.89' 126°35.44' 216 244
W1-59-2008 59  33°15' 126°19'  9/04/2009 18:18  33f26. 126°11.53' 33°14.97' 126°21.45' 114 84
W1-60-2008 60  33°10' 126°46' 10/04/2009 0:45 3300. 126°38.36' 33°10.03' 126°48.57' 64 166
W1-61-2008 61  33°16' 127°22' 10/04/2009 6:15 3395. 127°21.56' 33°16.36' 127°31.81' 8 244
W2-62-2008 62  33°17' 128°34' 10/04/2009 13:26 3F26 128°26.73' 33°16.39' 128°36.24' 0 214
W2-63-2008 63  33°13' 128°35' 10/04/2009 18:51 3F45 128°33.80' 33°15.06' 128°43.02' 46 274
W2-64-2008 64  33°12' 128°45' 10/04/2009 22:02 3B82 128°42.86' 33°15.71' 128°52.03' 160 183
C1-65-2008 65  33°16' 129°01' 11/04/2009 1:20 3345. 128°57.47" 33°16.24' 129°07.47 192 183
C1-66-2008 66  33°16' 129°13' 11/04/2009 4:24 3386. 129°10.03' 33°16.04' 129°20.00' 128 152
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Shot code Shot  Stratum point Shot date Zflrgﬁot Start Point Finish Point Catch (kg)

Bight Deepwater

Lat Long Lat Long Lat Long redfish flathead

C1-67-2008 67 33°17'  129°19' 11/04/2009 7:20 3306. 129°19.83' 33°19.22' 129°25.80' 38 183
C1-68-2008 68 33°19' 129°28' 11/04/2009 10:56  3BQ7 129°28.74' 33°12.45' 129°30.78' 4 183
C1-69-2008 69 33°10° 129°34' 11/04/2009 13:17 3FH9 129°32.38' 33°15.39" 129°37.83' 28 152
C1-70-2008 70  33°16' 129°43' 11/04/2009 16:13 33716 129°39.05' 33°13.04' 129°47.55' 45 122
C1-71-2008 71 33°12'  129°50' 11/04/2009  19:18 3®42 129°48.57' 33°13.30' 129°58.17' 160 152
C2-72-2008 72 33°17" 131°10
C2-73-2008 73 33°23'"  131°16' 12/04/2009 6:49 3321. 131°12.56' 33°24.05' 131°22.41' 7 122
C2-74-2008 74 33°22' 131°40'° 12/04/2009 11:05 33F1 131°38.49' 33°25.86' 131°46.06' 3 61
C2-75-2008 75  33°34' 131°50" 12/04/2009 15:00 3®B2 131°49.25' 33°37.02' 131°55.90' 6 122
C2-76-2008 76 33°37'  132°01' 12/04/2009 17:59 336 131°59.97' 33°39.69' 132°08.05' 320 87

Table 5. Species and numbers of fish for which lengbh, @d otolith samples were collected during

2009 survey.

Length frequency

Species (unsexed) Otoliths collected
Deepwater flathead 1382 230
Bight redfish 1287 216

Table 6. Estimated total relative biomass (t) with dokfiit of variation (c.v.) of major commercial

species in across all strata from 2005, 2006, 2007, 2008 and 200@&ssasgaming net width of
16.3 m.

Estimated Relative biomass

Species 2005 2006 2007 2008 2009
t C.V. t C.V. t C.V. t C.V. t C.V.

Bight redfish* 20887 0.3 25380 0.16 = 25713  0.16 14591 0.11 23410 0.13
Deepwater flathead 12152  0.05 8415 0.06 8540 0.05 7257 0.06 10181 0.04
Ocean jacket 7163  0.14 9111 0.26 6701 0.37 7709 9 0.2 22303 0.15
Common sawshark 298 0.16 138 0.23 462 0.24 231 0.14 523 0.16
Yellowspotted boarfish 349 0.19 181 0.15 142 026 701 0.25 119 0.14
Gummy shark 558 0.17 288 0.25 402 0.23 434 0.14 497 0.13
Jackass morwong 1025  0.34 1037 0.23 1236 0.31 916 .30 0 785 0.16
Knifejaw 955 0.12 1133 0.14 570 0.13 806 0.11 1180 0.10
Latchet 9401 0.3 6135 0.25 7040 0.21 3688 0.17 8424 0.10
Ornate angelshark 3078  0.09 1887 0.10 2770 0.11 2174 0.10 2216 0.05
Spikey dogfish 834 0.24 867 0.30 1006 0.23 508 0.33 568 0.12
Other species 11693  0.13 14405  0.14 22990 0.14 8755 0.12 22766 0.09

A night hauls only
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