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EXECUTIVE SUMMARY
This report provides an assessment of the current stock status of Haliotis laevigata (greenlip
abalone; hereafter termed greenlip) in the Western Zone (WZ) of the South Australian
Abalone Fishery.
The assessment is required under the Management Plan for the South Australian Abalone
Fishery which specifies the need for annual application of the harvest strategy to determine
stock status and review the total allowable commercial catch. The harvest strategy is
relatively new and several limitations have been identified. These include stock status
classifications which are considered over-optimistic (e.g. Mayfield et al. 2014; Stobart et al.
2014) and the absence of a definition of recruitment overfished, to link the assessment to
the National Fishery Status Reporting Framework (NFSRF; Flood et al. 2014).
Consequently, the stock status outcome from the harvest strategy was compared to the
traditional, weight-of-evidence analysis using the NFSRF framework.
The harvest strategy classified the zonal stock status for WZ greenlip in 2014 as
‘sustainably fished’. This was different from the classification of ‘under-fished’ in 2013.
The stock status classification from the harvest strategy – ‘sustainably fished’ – was not
consistent with much of the data available for the fishery, because these data suggest
greenlip stocks are at their weakest position in over 25 years; therefore, highlighting the
limitations of the harvest strategy approach.
These data include: (1) a 14% reduction in zonal CPUE between 2012 and 2014, following
a four-year period of stability, to a value among the lowest on record and lower than the
mean CPUE in the 1980s; (2) declines in CPUE being spatially consistent across SAUs; (3)
a reduced proportion of large greenlip in the catch from many SAUs despite market
preference for large greenlip; (4) fishery-independent surveys at key sites showing low
recruitment in recent years; (5) no evidence of stock recovery in several SAUs despite low
recent catches; and (6) four of the six most important SAUs having a red risk of overfishing
category (highest risk).
Collectively, this evidence demonstrates that current fishing pressure is too high and has
the potential to cause the stocks to become recruitment overfished. However, there is more
uncertainty in determining whether the stocks are recruitment overfished. Consequently, the
WZ greenlip fishery is classified as ‘transitional depleting’ under the NFSRF. This was a
change in the classification of these stocks from 2013 (‘sustainable’) and reflects the recent
wide-spread deterioration in stock abundance.
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1. INTRODUCTION
The Management Plan for the South Australian Abalone Fishery (PIRSA 2012) requires
annual application of the harvest strategy to determine stock status and review the total
allowable commercial catch (TACC). The most recent zonal stock status was provided in the
stock assessment of greenlip abalone (Haliotis laevigata, hereafter referred to as greenlip),
in the Western Zone Abalone Fishery (WZAF) by Stobart et al. (2014), when the stock status
classification using the harvest strategy for the year ending 31 December 2013 was “underfished”. That report was the first assessment of the combined WZ following the
amalgamation of Regions A and B from 1 January 2014.
This status report forms part of the South Australian Research and Development Institute’s
(SARDI – Aquatic Sciences) ongoing assessment program for this fishery. Future reports for
greenlip are scheduled via a greenlip stock assessment in 2016 and a status report in 2017.
The stock status classification using the harvest strategy for the year ending 31 December
2014 was also compared to the traditional, weight-of-evidence analysis using the National
Fishery Status Reporting Framework (NFSRF; Flood et al. 2012). This approach was taken
because the harvest strategy for the South Australian Abalone Fishery (SAAF) has only
recently been developed, several limitations have been identified and the harvest strategy is
being reviewed in 2015/16.

2. METHODS
Methods used to apply the harvest strategy and undertake the weight-of-evidence
assessment are described in Stobart et al. (2012) and PIRSA (2012). Briefly, determination
of the status of greenlip in the WZAF involves: (1) determination of the importance of spatial
assessment units (single or multiple mapcodes intended to reflect abalone meta-populations;
SAUs); (2) assigning each SAU to one of five risk-of-overfishing, color-coded, categories
where the risk-of-overfishing category for each SAU is derived from the scoring of six
performance indicators (PIs) in high importance SAUs or three PIs in medium importance
SAUs, using prescribed reference points calculated from a 20-year reference period (19902009); and (3) the resulting risk-of-overfishing color coded category for each SAU is linked to
a score (range -2 to +2) and multiplied by the proportional contribution of that SAU to the
combined catch, with the resulting values for all SAUs summed to determine the zonal stock
status. The zonal status score also ranges between -2 and +2 and is allocated to one of five
categories: 1) depleted (score ≤ -1.5); 2) overfished (-1.5 < score ≤ -0.5); 3) sustainably
fished (-0.5 < score ≤ +0.5); 4) under fished (+ 0.5 ≤ score ≤ +1.5); and 5) lightly fished
(score ≥ +1.5).
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3. RESULTS
Temporal patterns in catch, effort and CPUE
Western Zone
Total catches were relatively stable from 1989 to 2009 (Figure 1). From 2009 to 2014, there
has been a 13% reduction to the WZAF greenlip catch. This was due to the combined
effects of a reduction in the Region A TACC from 2010, 33% and 25% decreases in TACC in
Region B in 2011 and 2012, respectively, and the removal of one licence from the WZ in
2014. Catch per unit effort (CPUE) declined between 2003 and 2009, remained stable from
2009 to 2012 and declined further between 2012 and 2014. In 2014, CPUE was at the
lowest level since 1989 and 13% below the reference CPUE from 1990-2009 (CPUE90-09; the
20-year reference period from which the PIs are scored). Similarly, the proportion of Grade 1
greenlip in the commercial catch in 2014 was below the mean proportion from 1990-2009
(PropG190-09) and at the lowest level since 1996.
Spatial assessment units
The distribution of catch among SAUs changed between 2013 and 2014 (Figures 2-8), with
considerable decreases from the Coffin Bay SAU and all Region B SAUs, particularly
D’Entrecasteaux Reef. There were moderate increases in catch from Point Westall,
Drummond, Baird Bay (Figure 6) and Flinders Island (Figure 5). The recent decline in zonal
CPUE was reflected across most fishing grounds, including the three high-importance SAUs
(Figures 2-8). With the exception of Baird Bay, Reef Head, South Nuyts Archipelago and
Point Westall, the CPUE in 2014 was substantially lower than CPUE90-09 and/or declining.
Risk of overfishing in SAUs and zonal stock status
In 2014, there were three high (Anxious Bay, The Gap and Avoid Bay) and ten mediumimportance SAUs (Flinders Island, Ward Island, Hotspot, Taylor Island, Point Avoid, South
Nuyts Archipelago, Drummond, Reef Head, Baird Bay and Point Westall; Table 1; Figures
2 - 6) for greenlip. Remaining SAUs were of low importance (Table 1; Figures 7 - 8). The
risk-of-overfishing category could be determined for 12 (92%) of the 13 high and medium
importance SAUs (Table 1). Limited data for estimating CPUE in one medium-importance
SAU in 2014 (South Nuyts Archipelago) resulted in greenlip stocks in that SAU being
categorised as uncertain (Table 1).
The risk-of-overfishing for three high-importance SAUs was categorised green for Anxious
Bay, red for The Gap and yellow for Avoid Bay (Table 1). Of ten medium importance SAUs,
three were categorised red (Flinders Island, Ward Island, Hotspot), one green (Taylor
Island), one dark blue (Point Westall) and four light blue (Point Avoid, Drummond, Reef
Head, Baird Bay). The catch-weighted, zonal score was 0.04. Under the harvest strategy,
this score defines the stock status of greenlip in the WZAF in 2014 as ‘sustainably fished’.
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Pre-recruit
Density

14.95
16.45
7.24
6.74
5.61
2.40
5.80
7.80
11.88
6.66
6.67
7.81

CPUE

Catch-weighted
contribution to
zonal score

PropG1

Spatial assessment unit

100.0
Zonal Stock Status
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Table 3.1. Outcome from application of the harvest strategy described in the Management Plan for the South Australian Abalone Fishery against the
greenlip fishery in the Western Zone for 2014. Grey shading identifies the performance indicators and their respective scores. ND indicates no data.
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Figure 3.1. Catch (t, meat weight; green bars) of greenlip from the Western Zone from 1968 to
2014. Mean CPUE ± se (kg.hr-1) and PropG1 are shown in red and blue lines, respectively. Red and
blue dashed lines show the reference points CPUE90-09 and PropG190-09, respectively. Red arrows
indicate implementation (1985) and amendment (1989, 2006 and 2010) of the TACC in Region A,
blue arrows indicate implementation (1991) and amendment (1993, 1994, 2011 and 2012) of the
TACC in Region B.
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Figure 3.2. Anxious Bay (high importance). Performance indicators catch (proportion of TACC),
CPUE (kg.hr-1), PropG1, legal density (no.m-2), pre-recruit density (no.m-2), mortality (Z) and scores
from the harvest strategy in brackets. Red and blue lines are upper and lower limit and target
reference points, respectively. Green bars describe the data and time over which the reference points
were calculated, open bars describe the measures of the PI outside the reference period and orange
bars the data and year subject to assessment for each PI, i.e. the score-year.
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Figure 3.3. The Gap (high importance). Performance indicators catch (proportion of TACC), CPUE
(kg.hr-1), PropG1, legal density (no.m-2), pre-recruit density (no.m-2), mortality (Z) and scores from the
harvest strategy in brackets. Red and blue lines are upper and lower limit and target reference points,
respectively. Green bars describe the data and time over which the reference points were calculated,
open bars describe the measures of the PI outside the reference period and orange bars the data and
year subject to assessment for each PI, i.e. the score-year.
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Figure 3.4. Avoid Bay (high importance). Performance indicators catch (proportion of TACC), CPUE
(kg.hr-1), PropG1, legal density (no.m-2), pre-recruit density (no.m-2), mortality (Z) and scores from the
harvest strategy in brackets. Red and blue lines are upper and lower limit and target reference points,
respectively. Green bars describe the data and time over which the reference points were calculated,
open bars describe the measures of the PI outside the reference period and orange bars the data and
year subject to assessment for each PI, i.e. the score-year.
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Figure 3.5. Flinders Island, Ward Island, Hotspot, Taylor Island and Point Avoid (medium importance). Performance indicators catch (proportion of TACC),
CPUE (kg.hr-1), PropG1 and scores from the harvest strategy in brackets. Red and blue lines are upper and lower limit and target reference points,
respectively. Green bars describe the data and time over which the reference points were calculated, open bars describe the measures of the PI outside the
reference period and orange bars the data and year subject to assessment for each PI, i.e. the score-year. ND indicates no data.
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Figure 3.6. South Nuyts Archipelago, Drummond, Reef Head, Baird Bay and Point Westall (medium importance). Performance indicators catch (proportion
of TACC), CPUE (kg.hr-1), PropG1 and scores from the harvest strategy in brackets. Red and blue lines are upper and lower limit and target reference points,
respectively. Green bars describe the data and time over which the reference points were calculated, open bars describe the measures of the PI outside the
reference period and orange bars the data and year subject to assessment for each PI, i.e. the score-year. ND indicates no data.
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applicable, red and blue dashed lines show CPUE90-09 and PropG190-09, respectively. Note

CPUE ± se (kg.hr-1) and PropG1 are shown in red and blue lines, respectively. Where

Thistle, Neptune Islands, North Nuyts Archipelago and Pearson Island from 1979 to 2014.

D’Entrecasteaux Reef, Elliston Cliffs, Fishery Bay, Franklin Islands, Greenly Island, NE

greenlip from low importance SAUs Cape Bauer, Cape Catastrophe, Coffin Bay,

Figure 3.13.

applicable, red and blue dashed lines show CPUE90-09 and PropG190-09, respectively. Note

CPUE ± se (kg.hr-1) and PropG1 are shown in red and blue lines, respectively. Where

Thistle, Neptune Islands, North Nuyts Archipelago and Pearson Island from 1979 to 2014.

D’Entrecasteaux Reef, Elliston Cliffs, Fishery Bay, Franklin Islands, Greenly Island, NE

greenlip from low importance SAUs Cape Bauer, Cape Catastrophe, Coffin Bay,

Figure 3.12.

Figure 3.11. Catch (t, meat weight; green bars) of greenlip from low importance SAUs Cape Bauer,
Cape Catastrophe, Coffin Bay, D’Entrecasteaux Reef, Elliston Cliffs, Fishery Bay, Franklin Islands,
Greenly Island, NE Thistle, Neptune Islands, North Nuyts Archipelago and Pearson Island from 1979
to 2014. CPUE ± se (kg.hr-1) and PropG1 are shown in red and blue lines, respectively. Where
applicable, red and blue dashed lines show CPUE90-09 and PropG190-09, respectively. Note catch scales
vary among graphs.
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applicable, red and blue dashed lines show CPUE90-09 and PropG190-09, respectively. Note

CPUE ± se (kg.hr-1) and PropG1 are shown in red and blue lines, respectively. Where

Thistle, Neptune Islands, North Nuyts Archipelago and Pearson Island from 1979 to 2014.

D’Entrecasteaux Reef, Elliston Cliffs, Fishery Bay, Franklin Islands, Greenly Island, NE

greenlip from low importance SAUs Cape Bauer, Cape Catastrophe, Coffin Bay,

Figure 3.7. Catch (t, meat weight; green bars) of greenlip from low importance SAUs Cape Bauer, Cape Catastrophe, Coffin Bay, D’Entrecasteaux Reef,
Elliston Cliffs, Fishery Bay, Franklin Islands, Greenly Island, NE Thistle, Neptune Islands, North Nuyts Archipelago and Pearson Island from 1979 to 2014.
CPUE ± se (kg.hr-1) and PropG1 are shown in red and blue lines, respectively. Where applicable, red and blue dashed lines show CPUE 90-09 and PropG190-09,
respectively. Note catch scales vary among graphs.
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Figure 3.8. Catch (t, meat weight; green bars) of greenlip from low importance SAUs Searcy Bay, Sheringa, Sir Joseph Banks, SW Thistle, Unassigned
Region A, Unassigned Region B, Venus Bay, Waterloo Bay and Wedge Island from 1979 to 2014. CPUE ± se (kg.hr -1) and PropG1 are shown in red and
blue lines, respectively. Where applicable, red and blue dashed lines show CPUE90-09 and PropG190-09, respectively. Note catch scales vary among graphs.
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4. SUMMARY
The harvest strategy for the South Australian Abalone Fishery (PIRSA 2012) is the current tool
for setting TACCs in this fishery and designed to monitor abalone stocks using biological PIs in
SAUs of high and medium importance, assess the risk of overfishing in each SAU in relation to
their overall fishery importance to determine a stock status for the zone and adjust TACCs in
response to changing abalone populations. In 2014, application of the harvest strategy to
determine stock status for greenlip in the WZ was based on 13 SAUs, providing a broad
representation of fished stocks. However, this relatively new harvest strategy has several
limitations including stock status classifications which are considered overoptimistic (e.g.
Mayfield et al. 2014; Stobart et al. 2014) and the absence of a definition of recruitment
overfished, to link the assessment to the NFSRF (Flood et al. 2014). The lack of an agreed
definition makes determining whether stocks are recruitment overfished problematic. As the
harvest strategy is being reviewed in 2015/16, the stock status classification from the harvest
strategy for greenlip was compared to the traditional, weight-of-evidence analysis using the
NFSRF framework. Identification of a definition of recruitment overfished for the fishery is a key
component of that review, and a conservative approach is advised given the propensity for
abalone stocks to decline rapidly, substantially and without recovery (Mayfield et al. 2012).
The zonal stock status score from the harvest strategy has changed to 0.04 from 0.56 (Stobart
et al. 2014), denoting a change in status from “under fished” to “sustainable” between 2013 and
2014. This classification of ‘sustainable’ contrasts with much of the data for the fishery:
(1) CPUE has decreased by 14% from 2012, reduced 8% between 2013 and 2014 and, in 2014,
was amongst the lowest values on record and 1% below the historically low mean through the
1980s; (2) declines in CPUE were spatially consistent; (3) the proportion of large greenlip
harvested has declined despite their market preference and higher price; (4) recent low survey
densities of recruits in the two most important SAUs (Anxious Bay and The Gap); (5) lack of
stock recovery at Ward Island, Flinders Island and Hotspot despite minimal recent catches; and
(6) four of the six most important SAUs were assigned a red risk of overfishing category (highest
risk). These data indicate fishing pressure is too high, with the potential to cause recruitment
overfishing. However, there was less certainty in determining whether the stocks are recruitment
overfished. Consequently, the WZ Greenlip Abalone Fishery is classified as ‘transitional
depleting’ under the NFSRF. This was a change in the classification of these stocks from 2013
(‘sustainable’) and reflects the recent wide-spread deterioration in stock abundance.
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