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This paper presents summary results from an assessment of the harvested population of
Patagonian toothfish (Dissostichus eleginoides) at Macquarie Island to 2006 using data collected
up until and including February 2006.

This assessment of Macquarie Island toothfish is based on data from a tag-recapture experiment
initiated during the 1995/96 fishing season and continuing to the present day. The tag-recapture
assessment uses a population model that includes the dynamics of tagged and un-tagged fish,
daily tag releases, tag recaptures, total commercial catches, an estimate of natural mortality, and
an estimate of the annual net change in available abundance between seasons for the years 1996
10 2005. The assessment is of the population for the Aurora Trough fishing region of Macquarie
Island only. There has been limited fishing in the Macquarie Ridge (previously referred to as the
Northern Valleys) since the previous assessment. As very few tags were recovered from this
region in season 2005/06 and only 11 tagged fish in the past 8 seasons, a quantitative stock
assessment was not performed.

The pre-tagging available abundance (in numbers) is estimated by applying a Petersen tagging
model using maximum likelihood methods. Thé model assumes that the recaptures are effectively
rare random events described by the Poisson distribution, and the recapture expectations are
conditional on catch numbers and the number of tags still available in the population. The applied
assessment model is described in the appendix (Model LDS; see also Tuck et al. 2003). The
model accounts for apparent decreasing availability with length by assuming that the likelihood
of recapturing a tagged fish is proportional to a given vulnerability function and that availability
can change within a season. If the catch rate on any particular day is greater than 10t/km? then a
broader vulnerability curve is used {(Constable et al., 2001). This model assumes that fluctuations
in catch and availability are due to movement patterns within a single reproductively isolated
population. '

The method for partitioning catch and tagging data to a specific date has been improved for this
analysis through the consistent use of UTC time, as opposed to a combination of UTC and local
time as used previously. The effect of this change is that some hauls have been attributed to
different days than in the past analysis.

Aurora Trough

Catch rates by season

In season 2005/06, a TAC of 255t was applied for the Aurora Trough ground. There were 16 days
of fishing from the 4™ of February through to the 22" of February. Average daily catch rates were
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relatively stable at 24t/km* compared to 30t/km?” for the 2004/05 season. Table la shows the
former analysis from Tuck and Lamb (2005) of relative frequency of average daily nominal catch
rates in Aurora Trough by season since 1995/96. Table 1b shows a summary of the current data.
The data extraction methodology has changed between this analysis and the previous (carried out
in 2005). This change has been made in order to automate and improve the repeatability of the
data extraction process. While the details of the CPUE extractions have changed between the
former and current methodology the trends across years are similar as are the identified tag
recoveries. There have been some adjustments to the mean weight values assoclated with the
changes, which can make significant shifts to the final depletion estimates. In order to compare
the effect of the current data extraction against the former, a sensitivity analysis was run where
the current data extraction was used to calculate the depletions for 2004/05. The results are
presented in Table 5. The estimated biomass depletion under the new data extraction process is
uniformly fractionally lower than the former methodology but is consistent with past analyses and
_ would not have lead to different management implications.

Tag-recapture data and assessment

The 2005/06 season saw 595 releases and 223 recaptures from Aurora Trough. Fish are still being
recaptured that were tagged during the earlier seasons of the fishery (Table 2). The mean weight
of sampled fish decreased from the previous season 1o approximately 3.88kg (Table 3). The
decrease in mean weight for 05/06 appears largely driven by an increase in the proportion of
gmall fish in the catch. Figure 1 shows the raw length frequencies by season for the Aurora
Trough. This shows a marked increase in fish of length ~50cm compared to 04/05 which suggests
the possibility that a new cohort has entered the fishery. The estimated detection rates by season
are given in Table 4.

The detection rate for year 05/06 is markedly reduced from the values estimated since the
inclusion of electronic detection (1997/98 onwards). The reason for this reduction is not clear and
SARAG has expressed considerable doubt about such a low figure. There were significant
problems associated with the operation of the electronic detector in 2005/06 and this led to a
markedly low number of electronic tag detections in comparison with visually detected tags (50
compared to 202). This may be due in part to the inadvertent screening of the tag detector with
stainless steel apparatus placed nearby by the fishers. In view of the possibility that the tag
detection rate has been compromised, SARAG advised that the depletion biomass analysis be
repeated using a season 2005/06 tag detection rate of 0.905 which is equal to the minimum tag
detection rate from 1997/98 through 2004/05. :

Figure 2 shows the annual point estimates of available biomass at 30 June with their confidence ,

limits.

Assuming a natural mortality rate of A/=0.165 the assessment model parameters and their
confidence limits are shown in Table 6a and 6b. The model estimates that pre-tagging (1 July
1995) available biomass in Aurora Trough was approximately 3,390t and that the estimated

available biomass at-30 June 2006 will be 2410t (Figures 1 and 2; Table 7). Estimated available

abundance declined over the first three seasons of tagging (to 1997/ 1998), and then showed an
increasing trend to 2002/03. This increase corresponds well with the cessation of targeted
commercial fishing and the imposition of a 40t research quota in this region. The estimated
available biomass following the 2002/03 season was estimated at 3543t. As the estimate of
available biomass suggested that the population was at or above pre-tagging abundance levels the
fishery was re-opened to commercial fishing with a 354t quota for 2003/04 (this was 10% of the
available biomass). Following this season, the estimated available biomass was reduced to an






