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Executive summary 

The threadfin salmon comprises two species in the Queensland fishery. They are the king 

salmon, Polydactylus macrochir, and the blue salmon, Eleutheronema tetradactylum. 

Recreational and indigenous fishers take both species as do commercial set net fisheries in the 

Gulf of Carpentaria and on the east coast. In Queensland stocks from the Gulf of Carpentaria 

(GOC) and tl1e east cuast are managed separately and an assessmt;nt of both each stock is 

reported here. 

Commercial catch and effort ofthreadfin salmon in the GOCis reported for the period 1989-

2001 and on the east coast for the period 1988-2001. GOC king salmon catch has been 

variable with a steady increase since 1994 with corresponding effort stable. King salmon 

catch on the east coast has been stable at about 25% of GOC levels for most of the time series 

with similar trends in effort. Approximately twice as much blue salmon is taken on the east 

coast as in the GOC. In both cases catch and effort have been relatively stable over the time 

series. Analysis of catch, effort and CPUE of each stock of both the threadfin species indicate 

they are currently not under threat. 

Both monthly and annual biomass dynamic models failed to describe the observed CPUE data 

for GOC king salmon. This data set was considered the most likely to fit to a model and 

therefore fitting the models to the other data sets presented here was not attempted. An 

alternative management target reference point for commercial catch for the threadfin salmon 

fisheries in Queensland is introduced, and discussed as a potentially useful option given the 

uncertainty in estimation of stock abundance. 

The current minimum legal sizes for each of the threadfin species do not ensure that males or 

females breed before recruitment to the fishery and this needs re-evaluation. Further 

monitoring of each fisheries are required, both in tem1s of compulsory commercial logbook 

recording of catch and effort information and fisheries-independent data gathering. This 

would enable yield-per-recruit analyses to be carried out and this is recommended. Also, 

estimates of recreational and indigenous catch are urgently required Two major issues that 

require further investigation are validation of reported logbook iniun.uation anu the issue of 

um~ported catch by the discarding of product, patiicularly blue suliHOi~. Effort creep may also 

be an increasing issue for the fisheries with the increased adoption of power-assisted net 

haulers by operators. Future genetic work to better discriminate stocks IS also recommended. 
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1. Introduction 

The threadfin salmon species taken in Queensland's inshore net and recreational line fisheries 

comprise the king salmon, Polydactylus macrochir, and the blue salmon, Eleutheronema 

tetradactylum. The distribution of king salmon salmon extends throughout tropical coastal 

waters of Australia and New Guinea and is recorded from Indian waters. The blue salmon is 

known from the same regions and throughout south-east Asia (Kailola et a!, 1993). Within 

· ~ustraha K:irig salmon are-found ·from Broome in the west to the Noosa River ·on the 'east 

coast, while blue salmon extend from the Exmouth Gulf in the west to the Mary River on the 

Queensland east coast. Threadfins are found predominantly in foreshore areas and also in 

coastal rivers and estuaries (Kailola eta!, 1993). Threadfin salmon share similar habitats as 

the main target species of the inshore net fisheries, barramundi, however barramundi 

predominantly occupy coastal rivers and estuaries. Commercial, recreational and Indigenous 

fishers take the species. Threadfin salmon are highly prized as both table fish and sportfish 

particularly in the Gulf of Carpentaria (GOC) and the Fitzroy River on the east coast. 

Preliminary genetic testing has suggested that distinctly different populations of each species 

occur on the different fishing grounds in Queensland (Garrett, 1997). In Queensland waters 

the management arrangements for the East Coast fishery and the GOC fishery are different 

and so each fishery is treated separately here. There is no evidence to suggest that there are 

genetic differences between salmon stocks of the Queensland GOC and Northern Tenitory or 

Western Australia. The assessment presented here is therefore incomplete as it only takes into 

account Queensland state waters and it is likely that GOC blue and king salmon stocks are in 

fact part of the same stock straddling at least two state boundaries. 

2. Biology and Ecology 

Threadfin salmon are generally found in estuarine and coastal marine habitats, congregating 

in large schools during autumn and spring months in foreshore areas and in tidal flats at the 

mouths of rivers (Garrett, 2002; Ganett and Williams, 2002). Age and growth information 

has only been collected from the GOC for king salmon. Ganett (1997) estimated maximum 

size and age in the GOC to be 120.5cm length at caudal fork (LCF) and 14 years for king 

salmon, and 69.4cm LCF and 7 years for blue salmon. Stanger (1974) reported similar results 

for blue salmon from the east coast. Both species were shown to exhibit greater growth during 

winter months. Kailola eta! (1993) reported that king salmon live longer than 20 years and 

attain 170cm-fork length (40+kg), however failed to cite the source of the data. 

Both species are protandrous hermaphrodites changing from male to female during their life 

cycle. This has important implications for management, as the larger females need to be 

4 



Threadfm salmon preliminary assessment, 2002 

retained in the spawning biomass to ensure adequate egg production. Sex change in female 

king salmon occurs across a broad size range with length at 50% maturity estimated to be 

95.4cm LCF (114.9cm TL), at which size the fish are 6- 10 years old (Garrett, 1997). Male 

ldng salmon are estimated to reach maturity from 28cm LCF (34.7cm TL) however no 

estimate of the size at which 50% of males are mature was provided. In female blue salmon, 

sex change occurs within a narrower range with length at 50% maturity estimated to be 

54.3cm LCF (65 .lcm TL), which corresponds to approximately 4 years uf age (Garrett, 

1997). (Garrett, 1997) reported that male blue salmon begin to reach maturity at 

approximately 24cm LCF (29.4cm TL) however no estimate of the size at which 50% of 

males are mature was provided. Spawning for both species appear to occur during the months 

of late winter/early spring (Garrett, 1997). 

3. Fishery 

3.1 Management 

In 1981, management initiatives were implemented for both the GOC and East Coast 

commercial barramundi fisheries following concerns that stocks were in decline due to 

increased fishing pressure through the 1970s. Barramundi are the primary target species of 

these fisheries but other species such as threadfin salmon are also targeted depending on 

factors such as season, market forces and catch rates of individual species. The strategies 

employed effectively included all species taken by the inshore gillnet fishery. These strategies 

included: 

);> a temporal closure during November, December and January, that banned the taking of 

barramundi and all river set netting operations during this period, 

);> no foreshore netting in the GOC and the East Coast south to Cape Flattery during the 

seasonal closure, 

);> restrictions on gill net mesh size and on total gill net length, 

);> reduction in commercial effort by limited licence regimes for both the GOC and East 

Coast net fisheries, with entry based on historical and financial involvement as well as 

demonstration of professional standards of operation, 

);> compulsory monthly logbook entries of commercial catch and effort of the GOC 

barramundi, 

);> protection of nursery habitats. 
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It is not possible to assess how these management anangements affected the catch and effort - ~ ·" . 

for threadfin salmon due to the lack of relevant data for the period before and after the 

implementation of the Plan. 

Management of the Queensland threadfin salmon fishery includes: 

• Gulf of Carpentaria Inshore Fishery Management Plan implemented in 1999. 

I! · King salmon mini:wum' legal size (MLS)Jimit. of 40mn total length (TL), for Ei!i>t Coast 

and 60cm TL for the Gulf of Carpentaria. 

• Blue salmon minimum legal size limit of 40cm TL for East Coast and 40cm TL for the 

Gulf of Carpentaria. 

• · Recreational in-possession limit of 5 king salmon and 20 blue salmon in the GOC only. 

• Spatial closures for net fishing on the East Coast in zones designated as Dugong 

Protection Areas. 

• Spatial closures in the Gulf (some for recreational fishing only; some for indigenous 

fishing only) (Williams, 2002). 

The GOC Inshore Fishery Management Plan included changes to the MLS and recreational 

bag limits as well as the negotiation with industry for spatial closures. A breakdown in these 

negotiations has meant that these closures have not been fully implemented however some 

foreshore areas have been closed to conunercial fishing as part of a re-allocation of the 

threadfin salmon resource. There are no obvious effects of the changes in the Plan on total 

catch and effort for the GOC with the change observed in these estimates being within the 

variability of other years. However, in the year after 1999 there was a substantial drop in the 

number of vessels reporting catch of king salmon (20% ), and a smaller fall in vessels 

reporting catch of blue salmon (11 %) (see Table 1). A more detailed spatial and temporal 

analysis of catch and effort would be required to elucidate the effects, if any, of the 

implementation of the Plan. 

3.2 Commercial fishing 

The Queensland conunercial inshore gillnet fishery is a multi-species fishery of which 

banamundi is ~he most valuable species and threadfin salmon represent an important 

component. The· fishery targets thread fin salmon as ,. they form large schools in foreshore 

areas. In the GOC, hand hauled set nets have traditionally been used by operators, however 

the use of power-assisted net haulers (net reels), which allows automated net retrieval, is 

reported to have increased in the fishery by at least 10% since 1998 (S. Peverell, DPI, NFC, 

pers com, 26 June, 2002). Net reels greatly improve the efficiency of fishing activity in two 
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ways: faster retrieval means more sets c1:m be employed in a given period of time thereby 

improving catch quantities, and product discarding is likely to be significantly decreased. The 

latter point relates to the tendency for threadfin to spoil or die · quickly in the nets due to 

necrosis in the warm tropical waters. Using net reels, catch rates of over 500 king salmon per 

hour/500m net have been recorded in the GOC. This equates to approximately 2.15t whole 

weight (Peverell and Gribble, in prep). Net reels are also used on the east coast, but the level 

of operation is uncertain. In the State of Queensla 1d, the GOC and east coast commercial ne~ 

fisheries are managed as separate entities. 

During 2001 , the total commercial catch of king salmon from the Gulf of Carpentaria and for 

the East Coast was 463t and 77t respectively. The total commercial catch of blue salmon from 

the Gulf of Carpentaria and the East Coast for 2001 was 62t and 132t respectively. Since 1989 

the number of boats reporting catch of threadfin salmon each year in Queensland has been 

stable and has ranged from 69- 96 boats in the GOC, and 195 - 275 boats on the east coast 

(QFS CFISH database) (Table 1). 

Gulf of Carpentaria East Coast 

King salmon Blue salmon King salmon Blue salmon 

Year Vessels Catch (t) Vessels Catch (t) Vessels Catch (t) Vessels Catch (t) 

1989 96 306 75 46 195 74 221 108 

1990 94 435 73 64 199 93 214 99 

1991 87 477 75 45 222 115 242 133 

1992 76 389 71 63 219 82 235 109 

1993 91 333 71 59 242 110 275 134 

1994 84 218 69 82 226 93 246 132 

1995 85 248 70 73 200 73 227 105 

1996 84 286 71 84 216 87 225 97 

1997 87 241 76 50 228 83 242 114 

1998 92 330 85 66 212 83 203 78 

1999 95 346 75 58 208 95 205 91 

2000 76 305 67 39 224 105 232 94 

2001 87 463 • 73 62 . 217 77 i 250 .. 132 

Table 1. Number of vessels and associated catch (tonnes) that reported landings of king and 

blue salmon from the GOC and the east coast for the years 1989- 2001 (Source: QFS CFISH 

database). 
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3.3 Recreational fishing 

Threadfin salmon are caught by recreational anglers using hook and line while the Indigenous 

fishery can use hook and line, nets, traps and spears (Garrett, 1995; Garrett, 2002; Garrett and 

Williams, 2002). Historical information on catch and effort for the recreational fishery is 

extremely limited and there are currently no estimate~ ?f total catch for Queensland (Garrett, 

· 2002; Garrett and Williams, 2002) . The QFS RFISH p~ogram will be· providing estimates for 

these species from 2001 surveys with the release of the National recreational and Indigenous 

fishing survey in late 2002 (J. Higgs, QFS, pers com). These estimates will greatly improve 

predictions of the status of the stocks and should be incorporated into future assessments of 

threadfin salmon stocks. 

3.4 Research and Monitoring 

• QFS compulsory commercial fishing logbooks (CFISH) with daily records of catch and 

effort. 

• QFS bi-annual recreational fishing surveys (RFISH) since 1997 (since 2001 for threadfin 

salmon species). 

• QFS N9 fishery observer program in the GOC. 

• FRDC TRAP Phase II N3 fishery observer program (QDPI, AFFS)(completed June 2002) 

• CRC Monitoring tasks since 2000 (Coastal CRC: Fitzroy River; Reef CRC: World 

Heritage Area streams). 

4. Commercial fishery assessment 

4.1 Historical Catch and Effort 

Compulsory recording of commercial catch and effort logbooks (CFISH) has been enforced 

by QFS since 1988. Catch from 1988 for the GOC has not been reported here for either 

threadfin species due to incomplete recording of information in logbooks for that year. It 

should also be noted that records for three vessels in the GOC fishery were excluded from the 

data set due to very dubious records of catch and eff01i. These records only influenced the 

data for the years 1999, 2000 and 2001. However, rather than exclude only those years, the 

records for the vessels . concerned .were excluded from the entire time series. This decision 

made a significant impact on the analysis of catch levels. For example, in 2001 excluding the 

catch of the three vessels decreased the total purported catch of Gulf king salmon by 3 9% and 

Gulfblue salmon by 80%. 

8 
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4.1.1 King salmon 

4.1.1.1 Gulf of Carpentaria 

Catch of king salmon in the GOC has been variable throughout the time series ranging from 

218t in 1994 to 477t in 1991. Total catch decreased rapidly between 1991 and 1994 and has 

steadily increased since 1991 by about 16% per year. Catch in 2001 was similar to 1994 

levels (Figure 1). Effort levels rose from around 8000 days in the early years to average 

around 4500 days each year since 1994-. Effort in 2001 showed an increase to over 5)00 days. 

The catch-per-unit-effort (cpue) was variable in the first 6 years of the time series but has 

shown a steady increase since 1994. Jumps in cpue in some years (1996, 1998 and 2001) may 

be due to changes in fishing operations, eg. increased use of net reels on boats however 

information on gear changes by individual operators is not available for this to be validated 

(Figure 1). Other factors may be increased targeting due to changing market prices. 

§ :::1 
~ 350 ! 
~ 300 
t:: 
ffi 250 

o~:~ 2oo I 

~Catch 

'""""""'¥'Effort 
90 

80 

70 

60 

50 

40 

>: 
co 

"0 -co 
0 
.0 
0, 
..l<: 

Q) 

~ 150 + 
~ 

30 ii 

~ 100 

50 

0 
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 

Year 

20 

10 

0 

Figure 1. Catch (tonnes), effort (boat days) and CPUE for king salmon from the Queensland 

Gulf of Carpentatia inshore net fishery from 1989 to 2001 (Source: QFS CFISH database). 

4.1.1.2 East Coast 

Catch, effort, and cpue of king salmon on the east coast has been relatively stable throughout 

the time series. Catch increased between 1988 and 1991 from 64t to 115t per year but since 

1992 has been relatively stable at around 85t per year with small peaks in 1993 and 2000, 

although catch dropped in 2001 by 30% from 2000 levels. Effort peaked in 1993 at 5600 days 

and since 1995 has been stable at 3000 - 3500 days (Figure 2). The cpue was relatively stable 

to 1994 with a sudden increase by 24% in 1995, since when cpue has been stable (Figure 2). 
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Figure 2. Catch (tonnes), effort (boat days) and CPUE for king salmon from the Queensland 

east coast inshore net fishery from 1988 to 2001 (Source: QFS CFISH database). 

4.1.2 Blue salmon 

Total annual commercial catch of blue salmon has been low relative to king salmon in the 

Gulf of Carpentaria and on the east coast. This is due to market forces showing a preference 

for king salmon particularly during the early years of the t ime series, as well as the smaller 

size of blue salmon compared to its' larger relative. 

4.1.2.1 Gulf of Carpentaria 

Catch of blue salmon in the GOC has been relatively stable throughout the time series with 

peaks in the mid-nineties. Although the lowest catch of 39t was recorded in 2000 this was 

followed by a catch of 62t in 2001. Reported effort levels and cpue have both been relatively 

stable since 1991 (Figure 3). 

4.1.2.2 East Coast 

Catch, effort, and cpue of blue salmon on the east coast have been relatively stable throughout 

the time series. There were minor peaks in catch in 1991 , 1993, 1994, 1997 and 2001 of 133t, 

134t, 132, 114t and 132t respectively. Eff01i increased slowly to a peak of 6500 days in 1993 

and has be~n relatively stable since 1995 ranging from 3200- 4200 day~ (Figure 4). Similar 

to east coast king salmon, the cpue was stable during the early years of the time series until it 

jumped by 39% in 1994, since when cpue has again been stable (Figure 4). 
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Figure 3. Catch (tonnes), effort (boat days) and CPUE for blue salmon from the Queensland 

Gulf of Carpentaria inshore net fishery from 1989 to 2001 (Source: QFS CFISH database). 
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Figure 4. Catch (tonnes), effort (boat days) and CPUE for blue salmon from the Queensland 

east coast inshore net fishery from 1988 to 2001 (Source: QFS CFISH database). 
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4.1.3 Summary of catch and effort 

Overall, trends in catch, effort and cpue for both species of threadfin salmon do not show any: · 

signs that would indicate that stocks in either the GOC or on the east coast are currently under 

threat. This is indicated by stable levels of reported commercial fishery effort since the mid

nineties with cpue stable or increasing during the same period. However, due to the schooling 

nature of the species any decline in the abundance of the stocks may not be reflected in 

changes in cpue due to the efficiency of targeting individual schools (hyperstability). Further, 

effort creep may be a factor for the GOC inshore net fishery, particularly since 1998 and 

particularly for king salmon. Also, catch rates in the GOC tend to be more variable than on 

the east coast for both king and blue salmon. This observation may reflect inter-annual 

variability of the ecosystem in the Gulf as well as market-driven considerations by the fishers. 

A major problem is the high incidence of wastage of fish due to the tendency of both 

threadfin species to die or ' spoil' quickly through flesh necrosis once netted. Therefore 

reported catch is an underestimate of total commercial catch, and by how much it is an 

underestimate is an important question that requires attention. The introduction of net reels 

may increase the proportion of fish that are marketable but will still not reflect the fishing 

mortality rate. 

5. Stock assessment modelling 

5.1 Biomass dynamic models 

Attempts were made to fit standardised commercial catch rate data for the GOC king salmon 

to several non-equilibrium biomass dynamic models using observation error estimation 

methods. A monthly model developed for barramundi by Dr David Die at a stock assessment 

workshop (see Gribble, 1997 and Welch eta!, 2002) was tuned for use with the GOC king 

salmon data. The model was only able to obtain a very poor fit to the observed data due to 

strong inter-monthly variability. Subsequently, two simple models were developed; an annual 

Schaefer model and an annual Pella & Tomlinson model. Two estimates of the catchability 

co-efficient, q, were incorporated into the models to attempt to account for the increased 

efficiency likely to be introduced to the fishery with the increased use of net reels since 1998 

(S. Peverell, QFS, NFC, pers com). In each case, the predicted index of cpue was unreliable 

with the resulting estimates of biological parame~ers peing unrealistic. Estimates of Maximum 

Sustainable Yield (MSY) and effort corresponding to MSY (Emsy) were also highly 

unrealistic and this is likely to be· due to failure of the data rather than the models (Hilborn, 

1979). That is, there needs to be sufficient variability in stock size and fishing effort to 

reliably estimate the parameters of the model (Hilborn and Walters, 1992). The data sets for 

blue salmon and east coast king salmon showed histories of effort and cpue at least as stable 

12 
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as that shown by the GOC king salmon and so no attempt was made to model these data. 

Further attempts to fit the current models to threadfin salmon catch data should be carried out · , 

in future years as further data are added to the time series. It should be noted however that the 

schooling behaviour of both blue and king salmon could influence the relationship between 

catch rate data and the relative abundance of the fished stock and therefore caution should 

exercised in the use of catch rate information. 

5.2 Sustainable catch levels 

Using catch and effort information in the absence of a biomass dynamic model fit, such as the 

threadfin salmon data presented here, the New Zealand Ministry of Fisheries have developed 

a method for determining an alternative to MSY. Maximum Constant Yield (MCY) is defined 

as " .. the maximum constant catch that is estimated to be sustainable .. " (New Zealand Ministry 

of Fisheries, 2002). MCY represents the average catch that can be taken from a stock taking 

into account the natural variability inherent in the particular stock. As long as the catch is 

below this range of natural variability it is considered to be sustainable. That is, it is a 

conservative strategy in data-limited situations. MCY is calculated by the following equation: 

MCY=cYav 

where c is the natural variability factor (related to natural mortality, M; see Table 2), and Yav 

is the average catch across the appropriate time series (see Appendix 1; New Zealand 

Ministry of Fisheries, 2002). Therefore MCY represents a level which catch must not go 

above. Using Hoenig's (1983) estimator of natural mortality we estimated M for king salmon 

and blue salmon which gave an estimate of c for each species (see Table 2). This enabled the 

calculation of MCY for the Queensland threadfin salmon fisheries (Table 3) (see Appendix 1 

for calculations). 

M c 

< 0.05 1.0 

0.05-0.15 0.9 

0.16-0.25 0.8 

0.26 - 0.35 0.7 

> 0.35 ·.· 0.6 

Table 2. Guide to the relationship between natural mortality estimate, M, and the natural 

variability factor, c. The value of cis lower for fish stocks of greater variability. (Source: New 

Zealand Ministry of Fisheries, 2002). 
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The estimate of M for king salmon was 0.32 and was calculated based on the published data 

of Ganett (1997) . The estimate ofM for blue salmon was 0.62. 

Species Stock MCY (tonnes) Y av 

King salmon GOC 236 337 

,~C: -c. ·!- 62 88 

Blue salmon GOC 37 61 

EC 66 109 

Table 3. Estimates of Maximum Constant Yield (MCY) and Yav for Threadfin salmon in the 

Gulf of Carpentaria (GOC) and on the east coast (EC). See text and Appendix 1 for 

description and calculations. 

The use of MCY assumes that the stock biomass is at or above a size that enables MSY to be 

achieved (Bmsy). A stock lower than Bmsy would necessitate a lower estimate of MCY. 

Therefore at low stock sizes, using the MCY strategy involves high risk as a larger proportion 

of the stock is being removed. Historic catch information from pre-1988/89 is not available to 

clarify this uncertainty with Queenslands threadfin stocks and therefore caution should be 

taken in using these estimates given the very limited lmowledge of the threadfin stocks. In the 

absence of any reliable indices of abundance, the estimates of MCY presented here may 

provide target yields for the respective stocks that represent a precautionary approach. 

However, each would require substantial reductions in cunent levels of reported catch for the 

threadfin species. These equate to reductions of 49% and 19% for king salmon from the GOC 

and east coast respectively, and 40% and 50% for the blue salmon from the GOC and east 

coast respectively. 

An alternative target yield that could be used as a proxy to MSY is Yav, the average catch 

across the appropriate time series (see Appendix 1; Table 3). This represents a much smaller 

drop in catch from cunent levels that may also be easier to implement and enforce, however 

this approach would be more sensitive to the assumption that the stock is at or above Bmsy and 

is a less precautionary approach. Like MCY however, it would also require close monitoring 

of effort and cpue and both approaches assume that the relative magnitudes of recreational 

and indigenous catches remain constant. Both the king and blue salmon fisheries in 

Queensland require the collection of relevant data in the near future (see below). 
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6. Future work 

Effoti creep in the commercial fishing sector would appear to be a real issue that should be 

addressed in the future. According to TRAP/QFS fisheries observers, the inh·oduction of 

automated net reels on boats has significantly increased the efficiency of each unit of fishing 

effort. This needs to be investigated and quantified, and then incorporated into any analysis of 

the data. As further years of catch data are collected further efforts to fit predictive models, 

perhaps using the models used here, should be attempted to obtain estimates of population 

size ofthreadfin salmon stocks. 

Efforts should be made to validate the commercial catch and effort data collected by 

compulsory logbooks. Through analysis of the CFISH data it became apparent that catch 

reporting by particular vessels could have been extremely inflated in some years. With proper 

error checking of the database such dubious records will be revealed however the accuracy of 

other records can not be ascertained without proper validation using fisheries observers and/or 

audits using product receipts. Determination of total catch urgently requires investigation into 

the degree of discarding through product quality degradation. This is reported to occur at both 

the net and on processing boats and only fish processed are reported as catch. Estimates of 

threadfin catch taken by the recreational and indigenous fishing sectors need to be obtained 

urgently and those estimates incorporated into future assessments. Recording of effort in 

commercial logbooks is currently inadequate, as there is insufficient detail to determine 

effective effort directed towards each species targeted in the Queensland inshore net fisheries. 

That is, current measures of effort are not likely to be proportional to fishing mortality. 

The MLS for both king and blue salmon fail to ensure the protection of spawning stock. In 

particular the larger, older females of each species recruit to the fisheries well before the 

estimated size of 50% maturity in the female phase (Table 4). However, the effectiveness of 

any increase in MLS will depend strongly on the selectivity of the mesh sizes currently used 

in the commercial gillnet fishery as post-release mortality of undersized fish is likely to be 

very high. Estimates of 50% maturity need to be detem1ined for males of each species. Also 

the current estimates of maturity are derived from GOC stocks and so similar estimates are 

required for the east coast stocks. 
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King salmon 

Blue salmon 

Length at 50% 

maturity (females) 

114.9cm TL 

65 .1cmTL 

'-
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Length at maturity 

(males) 

34.7cm TL 

29.4cm TL 

Minimum legal size 

(TL) 

40cm (EC), 60cm (GOC) 

40cm (EC & GOC) 

Table 4. Estiniates of .length!'f 'at maturiW-.fOf' the Gulf of Carpentaria, and current ·n1i'1'l'ilnum 

legal sizes for the Gulf of Carpentaria and the East coast for king and blue salmon. 

Fisheries-independe~t age and length samples should be collected from the fisheries so that 

the annual catch of the species can be characterised. These data should also be used to 

estimate growth parameters of the resource currently being exploited. It is particularly 

important that smaller, younger fish be represented in the samples used for growth estimation. 

The Schnute model was fitted to length-at-age data for both salmon species as being the most 

parsimonious model, despite giving the poorest fit to the data compared to the von Bertalanffy 

growth function. Examination of the data indicates poor sample sizes in the lower and upper 

age classes. This is more apparent in the blue salmon data where very few old fish are present 

and an asymptote in the growth curve is not observed. This data may be indicative of a fishing 

effect or it may be due to gear selectivity. This should highlight the need to gather further 

samples, possibly using different sampling gears, to improve the description of growth in this 

species. This type of data collection is also needed for the east coast stock of blue salmon as 

current growth information for this species is based only on GOC samples. 

The data should also be used to carry out yield-per-recruit analyses of both spec1es of 

threadfin using different minimum legal sizes (MLS). Current estimates of 50% maturity for 

both species suggest that the current MLS for king salmon of 40cm TL on the east coast and 

60cm TL in the GOC allow the fish to be taken well before they have the chance to reproduce 

as females. This also appears to be the case for blue salmon although to a lesser extent. Such 

analyses would need to incorporate information on post-release mortality of undersize fish as 

net caught threadfin salmon are known to die very quickly. Any potential increase in MLS 

may therefore only be of benefit to the recreational fishery unless net mesh sizes are also 

increased. 

Future opportunities exist to carry out stock assessments on discrete genetic stocks of 

threadfin salmon on the East Coast and in the GOC. Recent work identified different genetic 

stocks in Queensland between the east coast and the GOC (see Garrett, 1997). From only a 
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small number of samples there was also an indication of the possibility of separate sub-stocks 

at least within the GOC and possibly on the east coast. This observation should be 

investigated further. Currently, data on both the king salmon· and the blue salmon in 

Queensland waters are scant and some suggestions to improve on this are made above. Future 

assessments of threadfin salmon species need to take into account spatial and temporal 

components of the fisheries to ensure localised depletions of sub-stocks is not occmTing, thus 

maintaining spatial stock structure. In the meantime ch~e monitoring of commercial catch 

. and effort data through the CFISH database is recommended, perhaps in conjunction with 

estimates of MCY as reference points for the fisheries. Such an approach would require strict 

validation of logbook data and an understanding of the relationship between catch at the net 

and landing records. 
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Appendix 1. 

Calculation of estimates of Maximum Constant Yield (MCY): 

1. Estimation ofnatural mortality, M. 

Log (M) = 1.44- 0.982 * log (Amax) Hoenig (1983) 

Where Amax refers to the maximum observed age. 

King salmon: 
Amax = 14 years 
M = 0.32 
c = 0.7 (see Table 1) 

Blue salmon: 
Amax = 7 years 
M = 0.62 
c = 0.6 (see Table 1) 

2. Estimation ofMCY 

MCY=c * Yav 

Where cis the natural variability factor and Yav is the average catch over a detem1ined time 

frame. 

The time frame over which the average catch is determined should, 
1. show no systematic trends in catch or effort, and 
2. be over a period that is longer than half the exploited life span of the species. 

King salmon: 
Gulf of Carpentaria 

Yav (1989-2001) = 336.796t 
MCY = 336.796 * 0.7 = 235.757t 

East coast 

Yav (1988-2001) = 88.122t 
MCY = 88.122* 0.7 = 61.685t 

Blue salmon: 
Gulf of Carpentaria 

Yav (1989-2001) = 60.977t 
MCY = 60.977 * 0.6 = 36.586t 

East coast 

Yav (1988-2001) = 109.187t 
MCY = 109.187 * 0.6 = 65.512t 
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