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Executive Summary

A fishery independent survey (FIS) of stout whiting (Sillago robusta) stocks in Qld was
undertaken in 2025 on the Danish seine vessel, FV Lilli M. This was the second time
an FIS had been attempted for this species, after a successful effort in 2024 (Hart et
al. 2024). The vessel was suitable for this work because it has a consistent target area
swept, being 1.7 km?. A stratified survey design with systematic allocation of sites was
adopted to survey the area fished. The area fished was estimated to encompass 27%
(3,336 km?) of the total waters of the T4 fishery (12,328 km?). Overall, there were 8
strata encompassing all waters from north Fraser Island to the QId/NSW border.
Sampling efforts in 2025 were reduced from 2024 and focused on the six strata which
make up Fraser Island and Gold Coast stocks, as these produced 90% of the biomass
for the fishery.

Significant increases in biomass occurred at Fraser Island in 2025, compared to 2024.
For the Gold Coast, biomass was similar between 2024 and 2025. A difference in
mean length of stout whiting was observed, being 165 mm for Fraser Island Stocks
and 185mm for Gold Coast stocks.

Estimations of biomass and sustainable harvest levels were obtained for all stocks
using a combined data set of 31 sites from 2025 (Fraser Island and Gold Coast) and
26 sites from 2024 (Sunshine Coast). The median total biomass (all stocks combined)
was 3415 tonnes (95% cl: 2502 — 4754 t). Median sustainable harvest level (SHL) for
all stocks combined was 1,147 tonnes, which was closely aligned with the TAC
estimate of 1,393 t arrived at by the Queensland Department of Primary Industry
(QDPI). Median estimates of SHL were 567 t for Fraser Island, 59 t for the Sunshine
Coast, and 520 t for Gold Coast stocks.

It should be noted that these estimates of biomass and SHL are derived exclusively
from the fishable area of the T4 fishery (3,336 km?), which represents only 58% of the
total habitat when adjacent marine protected areas (2,421 km?) are included. These
protected areas adjacent to the fishable area, which were historically productive fishing
grounds prior to their closure, are likely to support significant additional biomass that
is not captured in the estimates presented in this report. The true population biomass
and sustainable harvest level for stout whiting in the T4 region are therefore likely to
be materially higher than reported here.

The 2025 survey results confirm that stout whiting biomass is healthy and trending
upward, with median total biomass increasing from 2,143 t in 2024 to 3,415 tin 2025.
Under the Tasmanian Seafoods Future Fishing Plan for 2026, TSF has elected to set
catch targets at 44% of SHL, to further build biomass and optimise the long-term
productivity of the fishery. Catch targets under this plan will be 500 t overall, with 150
t from Fraser Island, 50 t from the Sunshine Coast, and 300 t from the Gold Coast.
This approach reflects TSF's commitment to fishing well within sustainable limits while
maximising long-term catch rates.
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1.0 Introduction

Stout whiting (Sillago robusta) is the principal target species for Tasmanian
Seafoods (TSF) quota held in the Queensland Commercial Trawl Fishery (Fin Fish)
(CTFFF). The CTFFF fishery is known as the T4 fishery and it targets stout whiting in
water depths of 20-50 fathoms between Sandy Cape and the Queensland-New
South Wales border using one Danish seine vessel, the Lilli M. Other species are
also caught, however in this report we are primarily concerned with S. robusta. Area
of the T4 fishery is defined in Figure 1.1.

Tasmanian Seafoods acquired the majority quota holding in the CTFFF in late 2023
and is now the sole quota holder and sole operator in the fishery, fishing the T4 stock
with a single Danish seine vessel. As the only operator in the fishery, the long-term
productivity of the stout whiting stock is of direct and material interest to TSF.
Beginning in 2024, TSF commissioned a programme of annual fishery independent
surveys to complement existing stock assessment information and establish an
independent baseline of stock status under its management. As the sole operator,
TSF bears the full cost of any error in stock estimation and therefore requires the
best available information to manage its harvest conservatively and sustainably.

The formal estimates of sustainable harvest and stock biomass for this species arise
out of a historical reconstruction of catch levels, catch rates, and age structure data
arising from the commercial fishery and fishery dependent sampling (Wortmann and
Hall, 2021). Both surplus production and age-structured population models have
been used but rely on many assumptions which cannot be verified. One of these is
the estimation of discard mortality by prawn trawlers. This mortality is estimated to
be as high as the commercial catch (Wortmann and Hall, 2021).

To reduce the uncertainty in stock status a fishery independent survey of the Sillago
robusta stocks using the “Lilli M Danish seiner was undertaken in 2024 (Hart et. al.
2024), and again in 2025. The rationale for using this vessel is that, as well as being
the only vessel currently fishing the T4 stock, its method of fishing is standardised. In
effect, for each trawl or seine, the vessel covers the same area, namely 1.7 km?Z.

The 2024 survey made a number of significant findings (Hart et al. 2024).
1. Gear efficiency (q) of the Danish seine gear was estimated at 35%.

2. the catch rate of stout whiting varied greatly between Fraser Island (~159
kg per km?), Gold Coast (~2004 kg per km?), and Sunshine Coast stocks
(~28 kg per km?).

3. Median sustainable harvest level (SHL) for all stocks was 723 t.

4. Allocation of catch should be 30% Frazer Island, 10% Sunshine Coast and
60% Gold Coast.

In 2025, this survey was repeated at all survey sites in the Gold Coast and Fraser
Island sectors. Together these sectors make up 90% of the stock abundance.
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The objective of this report is to analyse the 2025 data from the surveys, make
comparisons with the 2024 results, and from these, propose harvest levels for the
Sillago robusta fishery in 2026.
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Figure 1.1: Fishing area of the Queensland Commercial Trawl Fishery (Fin Fish)
CTFFF (T4) Fishery.
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2.0 Survey methods

2.1 Defining the fished area

Figure 2.1: Whole fishery vs fished habitat
Stout whiting do not occur evenly
across the area of the T4 fishery.
To estimate the biomass of stout
whiting in the fished areas, the key
fishing grounds were defined.

The dark blue areas in Figure 2.1
cover the whole of the T4 trawl
area.

This was estimated to be 3,954 nm?
or 12,328 kmZ.

In comparison, the yellow shaded
areas in Figure 2.1 are the areas
that are currently or traditionally
fished by the CTFFF fishery. These
areas can be assumed to be the 2 - 5 et i 2023 T4 Fishery
optimum stout whiting habitat. "

Stout whiting habitat was estimated e
to be 3,336 km?2. : : _A ST
This is 27% of the total habitat in e . e
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2.2 Fishery Independent Survey (FIS) design and map.

A stratified survey design with
systematic site placement was
adopted for the FIS. There were 8
identified strata (Figure 2.2).

The red, orange, and brown
polygons are the areas of fished
habitat identified by the two
experienced masters of the Lilli M
vessel. These fishers had a
combined experience more than
50 years fishing for stout whiting.

Overall, the number of survey sites
for each strata was as follows

Grid w33 (Strata 1): 16 sites.
Grid w34 (Strata 2):

Grid w35 (Strata 3): 20 sites.
Grid w36 (Strata 4):

Grid w38 (Strata 5-8): 14 sites.
TOTAL: 75 Sites

14 sites.

11 sites.

Locations of sites and spatial area
within each strata is shown in
Figure 2.3.

Figure 2.2: Statistical catch and effort grids
(w33 to w38) and the 8 survey strata
within these.
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2.3 Strata areas and survey sites

Figure 2.3: Spatial area of strata (yellow shading) and location of survey sites (white
squares) within them.

Strata 1 (483 km?) Strata 2 (721 km?) Strata 3 (1468 km?)

In 2024, total area surveyed was 75 sites, at 1.7 km? per site, which is 128 km?. As a
consequence of the sampling design, this 128 km? area is assumed to be an
unbiased representation of the optimal habitat for stout whiting.
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In 2025, 31 sites were surveyed, 17 at Fraser Island (Strata 1 & 2), and 13 at the
Gold Coast (Strata 5, 6, 7, & 8). The surveys were limited to these 2 areas because
data from 2024 showed they contained 90% of the biomass for the fishery. To make
up the remaining data for total biomass estimates, data from the 2024 sites for the
Sunshine Coast area were used.

2.4 Deploying the seine

At each survey site the seine was deployed and retrieved in the diamond shape
shown in Figure 2.4. The seine encircles a target area, and the net is retrieved
across the encircled area (1.7 km?) at a slow speed (~0.9 ms~'; Broadhurst and
Millar, 2023). The continually hauled ropes vibrate over the habitat, setting up sand
clouds and herding the fish into the catching path of the seine.

On occasion, wind and sea conditions altered the search area for the vessel. The
actual area searched was recorded for each of these. Range in area searched varied
from 1.5 to 1.7 km?2.

Figure 2.4: Schematic diagram of the deploying and retrieving operation of the Danish
seine on the Lilli M. Area covered by each deployment is 1.7 km?. Figure
adapted from Broadhurst and Millar (2023).
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2.5 Timing of FIS in relation to prawn fishing

Prawn trawling vessels share the same space as the Danish seine whiting fishery in
some areas, and consequently the prawn trawlers harvest stout whiting as a by-
catch (Wortmann and Hall, 2021). The sharing of the same space is achieved by
temporal separation of the fishing activities during each quota year. For example,
prawn trawlers work on the Gold Coast stocks during December to March, while the
Danish seiner targets stout whiting on the Gold Coast during April to August. It has
been estimated that 50% of the total stout whiting catch is caught by prawn trawlers
(Wortmann and Hall, 2021). Thus, any estimation of total abundance must take this
into account.

Within the Gold Coast region, the FIS voyages were undertaken in between April
and August, after the prawn trawling fleet had left the grounds. Thus, the estimates
of biomass and SHL which arise from the FIS on the Gold Coast apply to what'’s left
after the prawn trawling fleet has caught their portion of the total catch. It is not
inclusive of the harvest by the prawn fleet.

2.6 Comparisons between 2025 and 2024 FIS data
The 2024 data came from a fully implemented survey design, so in 2024, all strata
were surveyed, covering a total area of 3363 km?Z.

In 2025, only strata 1 and 2 (Fraser Island), and strata 5 to 8 (Gold Coast) were
surveyed, covering 1426 km?. These data represent 90% of the fishery by biomass,
but only 42% by area. The Gold Coast stocks are particularly abundant, representing
70% of the biomass, but only 7% of the total area.

The same sites were visited in both 2024 and 2025.

2.7 Estimating the abundance and length of Sillago robusta
The number of stout whiting that were caught at each sampling site were counted,
weighed, and a sample of 50 individuals measured for length.

In 2024, 11 replicate 1.7 km? areas of stock were repeatedly fished between 4 and 5
times over a ten-day period, to understand the depletion effect on the localised stock
and calculate the gear efficiency (Hart et al. 2024).

The average gear efficiency (q) was 35% (Hart et al. 2024). This estimate allows the
catch rate to be converted to biomass.

2.8 Procedure to estimate biomass
The formula for estimating biomass per km? for each sample site is as follows:

Di(kg per km?) =[(N; x W)/ q] | Ai
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Where D; is the biomass density for each site, N; = number of boxes of whiting
caught at site i, W = average weight of a box (23.9 kg), q is the fishing efficiency
(35% or 0.35) and A, = area covered by the seine at site i (1.7 km?).

The estimate of total biomass (B) was derived from a resampling with replacement
procedure as follows:

(1) Sample n random estimates of D; for each strata, where n = no. of sites

(2) Calculate the median D; to obtain a random estimate of mean biomass per km?
(Dt)

(3) Estimate total population biomass (B) using the following equation: B =Dt x T,
where T is the total area (km?) of the strata.

(4) Repeat steps (1) to (3) for 10,000 times.
(5) Calculate the median and confidence limits of the 10,000 estimates of B.

The resampling procedure was implemented in Microsoft Excel™.

2.9 Procedure to estimate sustainable harvest level and catch targets
Sustainable Harvest Level (SHL) is estimated with the following formula, using the
data obtained from the resampling procedure (section 2.8).

SHL=2/3xMxB

Where M is the natural mortality rate (0.7 instantaneous or 0.5 (50%) per year), and
B is the biomass for the target strata.

This is a conservative estimate of SHL, given that MSY = M x B.

The instantaneous natural mortality rate of M = 0.7 was obtained from Wortmann
and Hall (2021).

Catch target (CT) for 2026 was estimated with the following formula.
CT = 44% of SHL

This conservative approach is designed to optimise long-term productivity of the
fishery.
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2.10 Estimating the size of marine protected areas adjacent to the fishery
The key quantity to be conserved in a fishery is the spawning stock. Within and
adjacent to the boundaries of the T4 fishery which the CTFFF is permitted to access
are considerable areas of marine park and other “no fishing” zones. Due to their
proximity to the fished areas, these areas are likely to protect considerable portions
of the spawning stock as well as provide areas of sanctuary for juveniles in shallow
waters of the fishery.

An estimate of the size of these marine protected areas was obtained using the GPS
navigation software, TIMEZERO. These were compared with the areas of the
fishery.
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3.0 Results

3.1 Comparison of 2024 and 2025 results

3.1.1 Density (kg per km?)

Density was significantly higher in 2025, at Fraser Island (Figure 3.1). Density on the
Gold Coast was not significantly different between 2024 and 2025 (Figure 3.2).

There was a significant difference in density between Fraser Island (200-350 kg per
km?) and Gold Coast (2000 to 2500 kg per km?).

Density (kg p km?) Fraser ls.
1000

800
600
400

200 }

0
2023 2024 2025 2026

Density( +95%CL)
o

Figure 3.1: Density of Fraser Island stocks of Sillago robusta in 2024 and 2025.

Density (kg p km?2) Gold Coast
3500

3000
2500
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Figure 3.2: Density of Gold Coast stocks of Sillago robusta in 2024 and 2025.

Tasmanian Seafoods Whiting Survey 2025 | Page 11



3.1.2 Biomass (tonnes)
Mean biomass was significantly higher in 2025, in Fraser Island (Figure 3.3).

Biomass on the Gold Coast was not significantly different between 2024 and 2025
(Figure 3.4).

Biomass (tonnes) Fraser Is.

2400
2200
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200
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2023 2024 2025 2026

Biomass t( + 95%CL

Figure 3.3: Biomass (t) of Fraser Island stocks of Sillago robusta in 2024 and 2025.

Biomass (tonnes) Gold Coast.
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Figure 3.4: Biomass (t) of Gold Coast stocks of Sillago robusta in 2024 and 2025.
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3.1.3 Sustainable Harvest Level (tonnes)
Sustainable harvest level (SHL) was higher in 2025, in Fraser Island (Figure 3.5).

SHL on the Gold Coast was not significantly different between 2024 and 2025
(Figure 3.6).

Sustainable Harvest Level (tonnes) Fraser Is.
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2023 2024 2025 2026

SHLt (+ 95%CL

Figure 3.5: Sustainable harvest Level (SHL) (t) of Fraser Island stocks of Sillago robusta
in 2024 and 2025.

Sustainable Harvest Level (tonnes) Gold Coast

800
700
= 600
500
400
* 300
& 200
100

0
2023 2024 2025 2026

(+95%CL

L

Figure 3.6: Sustainable harvest Level (SHL) (t) of Gold Coast stocks of Sillago robusta
in 2024 and 2025.
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3.1.4 Length of Sillago robusta (mm)

At Fraser Island, mean length was 168 mm in 2024 and 165mm in 2025 (Figure 3.7).
At the Gold Coast, mean length was 188 mm in 2024 and 182 mm in 2025 (Figure
3.8). Overall, Gold Coast fish were about 20 mm larger than Fraser Island stocks.
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Figure 3.7: Mean length (mm x SD) of Fraser Island stocks of Sillago robusta in 2024
and 2025.
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Figure 3.8: Mean length (mm * SD) of Gold Coast stocks of Sillago robusta in 2024 and
2025.
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3.2 Sunshine Coast Grids (w35 and w36)

Hart et al. (2024) established that the Sunshine Coast Grids contributed the least
amount of the biomass and SHL and this area was not surveyed in 2025. The
Sunshine Coast data from 2024 was added to the 2025 data for Fraser Island and the
Gold Coast stocks to calculate the total biomass and SHLs for the fishery. Based on
a total of 26 sites surveyed in 2024, the median estimate of Sunshine Coast biomass
was 172 t (Hart et al., 2024). The median estimate of Sunshine Coast SHL was 60 t.

3.3 Total biomass and sustainable harvest level (SHL) in 2025

The median total biomass (all stocks combined) was 3415 t. The lower 95%
confidence limit estimate for biomass was 2502 t, and the upper 95% confidence limit
was 4754 t. For comparison, the 2024 estimate for median total biomass was 2143 t.

The median sustainable harvest level (SHL) for all stocks combined was 1147 t. The
lower 95% confidence limit estimate for the SHL was 840 t, and the upper 95%
confidence limit was 1596 t. For comparison, the 2024 estimate for median sustainable
harvest level (SHL) was 723 t.

3.4 Comparison with model estimates of Sustainable Harvest Level.
Wortmann and Hall (2021) calculated that the maximum sustainable yield (MSY)
occurs at 42% of unfished biomass and is 3,259 t. This estimate includes both
Queensland and New South Wales commercial fishing sectors and the bycatch from
the Queensland prawn trawl fishing sector. To compare our estimates, which are from
the Queensland stocks only, it is necessary to consult Sumpter (2022) who calculated
TACCs for the QId fishery only. Importantly, the SHL of 1147 t (95% CL: 840 — 1596
t) in 2025, as estimated in this report, is similar to the value for the Qld TACC put
forward by Sumpter (2022), which was 1393 t.

3.5 Whiting stock in marine parks and other prohibited zones

Table 3.1 provides an estimate of the total area of “no fishing” zones immediately
adjacent to each survey strata in the T4 fishery. The industry fished most of these
areas extensively before their closure, so there is direct historical evidence of stout
whiting presence and productivity. It is estimated that that a total of 2,421 km? of prime
stout whiting habitat has been protected. This amounts to 72% of the total fished area
of 3,336 km?2. This “protected biomass” should be accounted for in any estimation of
the total biomass and a method for doing so is provided in Hart et al. 2024.
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Table 3.1. Location and details for protected “no fishing” zones immediately adjacent
to the T4 fishing grounds accessed by the CTFFF fishery

Grid Strata | Description Area
(km?)
W33 1 Protected area (Marine Park) Fraser Island North 423
W38 5 Moreton Island Marine Park 355
W38 6 Gold Coast Marine Park (inshore) 187
All 1-8 Prohibition on fishing less than 20 fathoms 1,456
grids
TOTAL | 2,421
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4.0 Final discussion and conclusions

4.1 Tasmanian Seafoods Future fishing plan

A meeting was held between Tasmanian Seafoods management staff to examine the
data from the 2025 FIS and use it to determine a future fishing plan for 2026. The
meeting proposed a conservative fishing strategy to promote rebuilding of stocks, and
a catch allocation between the three main fishing areas (Table 4.1). The catch target
for 2026 was 44% of SHL, which is 500 t. This was allocated across spatial areas in
the following ratio. 60% Gold Coast (300 t), 30% Fraser Island (150 t), and 10%
Sunshine Coast (50 t).

Table 4.1. Location, Sustainable Harvest Level (SHL), and catch target for the
Queensland Sillago robusta fishery in 2026.

Location SHL (tonnes) Catch Target (tonnes)
Fraser Island 567 150

Sunshine Coast 60 50

Gold Coast 520 300

TOTAL 500

4.2 Limitations to the current biomass estimates

The main limitation is that the surveys were focused on areas that could be accessed
by the vessel that is licensed in the T4 fishery. There are, however, a number of areas
of substantial stock of stout whiting that are closed to fishing, as detailed in section
3.5. This includes Marine Parks in the Fraser Island and the Gold Coast sectors, and
a total prohibition on fishing in less than 20 fathoms (37 m). It is likely that these areas
make up more than 70% of the total habitat for stout whiting. Thus, the estimated total
biomass of 3415 t from this study is an underestimate of the total breeding stock
biomass. In order for this estimate to be used in a formal stock assessment, such as
that found in Wortmann and Hall (2021), a methodology for scaling up biomass
estimates from fished areas to total areas, including all protected areas, was proposed
by Hart et al. (2024).
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