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Advice to the Minister for Sustainability, Environment, Water, Population and 
Communities from the Threatened Species Scientific Committee (the Committee) 

on Amendment to the list of Threatened Population 
under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

 

1. Name  

Sepia apama upper Spencer Gulf population. It is in the Family Sepiidae. 

 

2. Reason for Conservation Assessment by the Committee 

This advice follows assessment of information provided by a public nomination to list Sepia 
apama upper Spencer Gulf population. The nominator suggested listing in the critically 
endangered category of the list. 

This is the Committee’s first consideration of the population under the EPBC Act. 

 

3. Summary of Conclusion 

The Committee notes that Sepia apama upper Spencer Gulf population has not been 
demonstrated at this time to be taxonomically distinct from the rest of Sepia apama for the 
purposes of the EPBC Act.  The Committee therefore recommends that Sepia apama upper 
Spencer Gulf population is not eligible for inclusion in the list referred to in section 178 of 
the EPBC Act. 

 

4.  Taxonomy 

The species is conventionally accepted as Sepia apama Gray, 1849 (giant Australian 
cuttlefish). Separate populations of Sepia apama have been identified (Kassahn et al., 2003) 
including a population in the upper Spencer Gulf (de Vries et al. in prep., 2009), referred to 
as Sepia apama upper Spencer Gulf population. This population’s range overlaps with more 
southern populations, but occupies a single breeding location in the ‘Black Point’ region 
(coastline from Black Point 32 59 26 S, 137 43 12 E) east to Point Lowly and north to 
Douglas Point 32 51 12 S, 137 48 28 E) in the Spencer Gulf (de Vries et al. in prep., 2009). 
Divergent morphological traits occur between Sepia apama upper Spencer Gulf population 
and that of the lower Spencer Gulf/Gulf of St Vincent population (which occurs approximately 
south of Wyalla) (de Vries et al. in prep., 2009).  

The Committee has considered the genetic work undertaken to date on the possible 
speciation of this population from other populations of giant Australian cuttlefish. While the 
Committee notes that there appears to be little, if any, inter-breeding with other populations 
of giant Australian cuttlefish, Sepia apama upper Spencer Gulf population has not been 
formally described as a distinct species and the Committee considers that the population has 
not at this time been robustly demonstrated to be distinct for the purposes of the EPBC Act 
(517). Therefore the population is not eligible to be considered for listing under the EPBC 
Act. 

 

5.  Description  

Like all members of the genus Sepia, the giant Australian cuttlefish Sepia apama has a 
robust dorsoventrally flattened mantle with the anterior dorsal mantle margin projected 
forward and not fused with the head. The fins are located dorsolaterally on the mantle and 
are approximately equal in length to the mantle. The posterior fin lobes are free and not 
connected to each other. The mouth is surrounded by ten appendages of eight arms and two 
tentacles. The internal calcareous cuttlebone is straight, located dorsally in the mantle 
underneath the skin, and with the cuttlebone length usually equal to mantle length. There is 
one pair of gills.   
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Sepia apama is distinguished from other members of the genus by its broadly oval shaped 
mantle, relatively wide fins that are pale in colour with narrow white bands along their outer 
margin, crescent shaped club on the tentacles with four or five markedly different sized 
suckers arranged in transverse rows. The arms have six to ten rows of equal sized suckers 
and all arms have whitish transverse bars and spots bordered by darker pigment. Eggs are 
spherical to lemon shaped (Jereb and Roper, 2005, pp67–68). Sepia apama is the largest 
species of cuttlefish with a total maximum mantle length of 52cm (Kassahn et al., 2003) and 
weighs up to 10.5kg (Jereb and Roper, 2005, pp67–68).   

Individuals of Sepia apama upper Spencer Gulf population are smaller in maximum mantle 
length than those individuals from other populations of giant Australian cuttlefish, and with 
differences in beak shape (de Vries et al. in prep., 2009).   

 

6.  National Context 

The giant Australian cuttlefish is distributed around the southern coastline of mainland 
Australia from Moreton Bay 27025’S 153020’E, possibly as far north as Shoalwater Bay 
(22030’S) to Point Cloates, Western Australia (22043’S 113040’E) (Jereb and Roper, 2005, 
pp67–68). Sepia apama upper Spencer Gulf population is endemic to the Spencer Gulf in 
South Australia.  The population forms a mass spawning aggregation along a limited subtidal 
rocky habitat of approximately 8 km of coastline and at water depths of 2–8 m (Hall and 
Hanlon, 2002) at Black Point to Point Lowly in the upper Spencer Gulf of South Australia, 
and an additional area at Backy Point 12 km north of Point Lowly (Hall pers. comm., 2009). 
The population moves out into deeper waters (up to 30 m deep) within the Spencer Gulf 
outside the breeding season. A permanent salinity gradient in the Spencer Gulf, with higher 
salinities in the upper Spencer Gulf of up to 43 ppt in winter (Nunes and Lennon, 1986), may 
physiologically exclude other populations from the spawning aggregation zone occupied by 
Sepia apama upper Spencer Gulf population (de Vries et al. in prep., 2009).  

 

7. Relevant Biology/Ecology 

Giant Australian cuttlefish have a depth range of 1 to 100 m. The species occurs in coral 
areas, seagrassbeds and other open trawl grounds (Jereb and Roper, 2005, pp67–68) and 
has a varied diet consisting of molluscs, crustaceans, smaller cephalopods and fish. 
Cuttlefish hunt by shooting out the two longer tentacles which capture the prey and retract 
within pouches between the third and fourth arm (PIRSA, 2009). The prey is held while the 
beak is used to crack open hard shells, and a tooth-lined tongue is used for rasping away at 
the food (PIRSA, 2009).   

Sepia apama upper Spencer Gulf population aggregates in large numbers of more than 100 
cuttlefish per 100 m2 in the upper Spencer Gulf of South Australia during the winter spawning 
season, between May and August (Hall and Hanlon, 2002). Sepia apama upper Spencer 
Gulf population has an intricate mating system which involves a large spawning aggregation, 
frequent multiple matings, multiple paternities and the potential for sperm competition and 
female choice (Naud et al., 2004). The size of males does not appear to influence female 
choice or mating success (Naud et al., 2004). Females attach their individual eggs to the 
underside of the rocky reef habitat and eggs hatch within 3–5 months (Hall and Hanlon, 
2002; Naud et al., 2004; Hall et al., 2007). This unique spawning mass is the only known 
dense aggregation of spawning cuttlefish in the world. It is spatially and temporally localised, 
and there is an extreme male-biased sex ratio (up to 11:1) which is the highest known among 
cephalopods (Hall and Hanlon, 2002; Steer and Hall, 2005).  
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Sepia apama upper Spencer Gulf population exhibits growth pattern polymorphism, or two 
alternative life cycles, in both sexes (Hall et al., 2007). The first involves rapid juvenile growth 
during the first summer with maturity reached within 7–8 months and cuttlefish returning to 
spawn in the first year as small individuals. The second involves slower juvenile growth 
during the first summer with maturity reached within the second year and cuttlefish returning 
to spawn as larger individuals (Hall et al., 2007). Sepia apama upper Spencer Gulf 
population are short lived and semelparous i.e. individuals reproducing only once before 
dying (Steer and Hall, 2005). Due to this lifecycle, the population size of each generation is 
dependent on the breeding success of the previous generation (Dupavillon and Gillanders, 
2009). The generation length of the population is estimated to be one year. 

 

8.   Description of Threats 

Historically Sepia apama upper Spencer Gulf population has been threatened by recreational 
and commercial fishing, with more than 450 tonnes harvested between 1995 and 1997 from 
the population’s spawning grounds. A fishing closure that included approximately 50 per cent 
of the spawning area was implemented in 1998 (Steer and Hall, 2005). Concerns were 
raised about the effectiveness of this partial closure because fishing then shifted to other 
areas of the aggregation site, with ongoing impacts on the population. Consequently the 
closure was reviewed and expanded to include most of the main spawning grounds for the 
remainder of the season (Steer and Hall, 2005). In subsequent years (1999–2003), the main 
spawning grounds were closed for the duration of the spawning season (Steer and Hall, 
2005). Since 2004 total closure was implemented (Steer and Hall, 2005) within the area of 
False Bay near Whyalla. As a result it is unlawful for any person to take any species of 
cephalopod within the closed area at any time (PIRSA, 2010).  

Commercial fishing continues to take place outside the designated area of closure, within the 
population’s broader ecological range and therefore there is no protection for cuttlefish 
outside of the breeding aggregation area. Some illegal fishing is also likely to take place 
within the aggregation area, but the extent to which the population is threatened by illegal 
catch is not known (Steer and Hall, 2005).  

Sepia apama upper Spencer Gulf population, like all cephalopods, exhibits a high risk of 
recruitment failure in the absence of optimum environmental conditions due to the short 
lifecycle and breeding strategy. If reproductive success is low in one season, the numbers of 
the next generation will be low (Steer and Hall, 2005). Sepia apama upper Spencer Gulf 
population is semilparous (reproducing only once), however, the existence of two year 
classes (Hall et al., 2007) provides some buffering capacity against particularly poor years 
(Royer et al., 2006). 

Cephalopods are particularly susceptible to chemical pollution, including heavy metals, 
organochlorides and hydrocarbons (e.g. from oil spills), due to dietary derived 
bioaccumulation in their tissues, as well as possible absorption through their permeable skin 
and egg capsules (Benkendorff pers. comm., 2010). Turbidity is also suspected to affect 
mating because the mating system relies heavily on visual cues (Hall and Hanlon, 2002; 
Dupavillon and Gillanders, 2009). 

Cephalopods typically have a low tolerance to variations in salinity (Dupavillon and 
Gillanders, 2009) and temperature (Palmegiano and d’Apote, 1983). Any change in water 
quality, including salinity and pollution, may therefore be a significant threat. 

In 2008, some areas in the aggregation area spawning habitat were found to be covered in 
an algal bloom and water temperatures were higher than normal during the population 
survey (BHP Billiton, 2009a). These extreme environmental conditions were considered to 
have impacted on the survey and population estimates for that year (Hall pers. comm., 
2009). 

The Spencer Gulf is an inverse estuary with high natural salinity levels (approximately 40 – 
43 parts per thousand) at Point Lowly (Dupavillon and Gillanders, 2009). While lower areas 
of the Spencer Gulf are flushed at intervals of less than six months, the upper areas 
experience flushing times of one to two years (Kämpf et al., 2008). Acceptable salinity 
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ranges for embryonic development and hatching success have been researched in cuttlefish 
and appear to be population specific, with optimal ranges between 28–38 parts per thousand 
(Dupavillon and Gillanders, 2009). The upper Spencer Gulf already exhibits high salinity 
levels and any further increase is likely to impact Sepia apama upper Spencer Gulf 
population because salinity is known to affect cephalopod growth rates and cause eggs to 
dehydrate (Dupavillon and Gillanders, 2009). Increased salinity levels may be fatal to 
cuttlefish and eggs (Dupavillon and Gillanders, 2009). Any increase in salinity may 
physiologically prevent Sepia apama upper Spencer Gulf population moving into the critical 
spawning habitat during breeding season (Gillanders pers. comm., 2009). Kämpf et al. 
(2008) state that the slow flushing cycle of the Spencer Gulf makes the upper Spencer Gulf a 
highly unsuitable location for any discharge of brine related to development. 

The upper Spencer Gulf is identified as an area of potential future high industrial 
development. This may pose a range of potential threats to the population such as leakage 
of oxides and introduction of anti-scalents and other chemicals into the marine environment.  

An additional potential threat is the development of any undersea infrastructure that may 
physically impact spawning habitat (Dupavillon and Gillanders, 2009). 

 

9. Public Consultation 

The nomination was made available for public exhibition and comment for 30 business days.  
No public comments were received as a result of the public consultation process. 

 

10.  How judged by the Committee in relation to the criteria of the EPBC Act and 
Regulations 

The Committee judges that the population is ineligible for listing in any category under the 
EPBC Act because Sepia apama upper Spencer Gulf population has not been demonstrated 
at this time to be taxonomically distinct from the rest of Sepia apama for the purposes of the 
EPBC Act (Sections 517 and 528) to be considered eligible for listing under the EPBC Act. 
Assessment against the listing criteria is as follows: 

 

Criterion 1: It has undergone, is suspected to have undergone or is likely to undergo 
in the immediate future a very severe, severe or substantial reduction in 
numbers 

The abundance of Sepia apama upper Spencer Gulf population has been estimated from 
surveys between 1998–2001, 2005, 2008 and 2009 following the fishing closure 
implemented in 1998. Three sub-areas were surveyed based on whether they had been 
open to fishing or included in the closure. Sepia apama upper Spencer Gulf population was 
considered part of the wider giant Australian cuttlefish population at the time of the surveys, 
however the areas surveyed were selected based on the breeding aggregation and therefore 
only apply to Sepia apama upper Spencer Gulf population. There have been no individuals 
from any other population of giant Australian cuttlefish recorded in the upper Spencer Gulf.   

In 1998, abundance of Sepia apama upper Spencer Gulf population was estimated at 88 600 
individuals. The commercial fishing closure was not implemented until 1998 and therefore 
this number is likely to reflect the impact of commercial fishing on the population (Steer and 
Hall, 2005). In 1999, after the fishing closure was implemented, abundance was estimated at 
182 600 individuals, the highest abundance recorded for this population (Steer and Hall, 
2005).  
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Breeding season is approximately a four month period over May and August (Hall and 
Hanlon, 2002). For some of the years in which the population was surveyed for population 
abundance, surveys were undertaken over a short period (2–4 days) within the breeding 
season at a predicted peak residence time in late May/early June (Steer and Hall, 2005). 
These survey methods are considered to provide a conservative estimate of the absolute 
population size, with underestimation more likely, especially if residence durations of 
individual cuttlefish are shorter than the duration of the spawning season (Hall and Fowler, 
2003). Recent research indicates that mean residence duration in the aggregation area is 
less than 40 days (Payne et al., in press). Peak residence period at the aggregation site may 
also fluctuate depending on environmental conditions. Surveys may not, therefore, capture 
the peak seasonal abundance for any or all years, depending on whether survey period 
coincides with peak residence period, and do not account for any within-season variation 
(Smallridge pers. comm., 2009) thereby reducing comparison of population abundance 
between years. 

The 2008 survey year exhibited particularly severe environmental conditions including 
increased water temperatures and an algal bloom in the spawning habitat (BHP Billiton, 
2009a). Estimated population numbers for this year indicate a decrease in abundance of 59 
per cent compared to the surveys in 1999. This is likely to represent an aberrant response to 
irregular environmental conditions occurring during this survey time, rather than a decline in 
the population size (Hall pers. comm., 2009) and within season variation.  

Cephalopod recruitment is generally subject to large fluctuations in response to variations in 
environmental conditions such as water temperature, food availability and predator 
abundance, with most populations showing extreme interannular variation in abundance and 
biomass (Boyle and Rodhouse, 2005). 

Estimated abundance recorded since 1998 is provided at Table 1.  

Table 1. Abundance estimates and percent decline of Sepia apama upper Spencer Gulf population 
since 1999. 

Abundance (Hall 
and Fowler, 2003; 

Steer and Hall, 
2005; BHP Billiton, 
2009a; and BHP 
Billiton, 2009b) 

Survey Year Percent change 
of abundance 

since 1999 

Conditions 

1998 88 634 ± 13 945 n/a subject to partial fishing 
pressure 

1999 182 642 ± 34 422 baseline Complete closure of 
spawning ground during 

spawning 
2000 171 106 ± 36 505 -6% Complete closure of 

spawning ground during 
spawning 

2001 177 161 ± 21 318 -3% Complete closure of 
spawning ground during 

spawning 
2005 127 785 ± 25 322 -30% Complete closure of 

spawning all year 
2008 75 295 ± 15 921 -59% Complete closure of 

spawning all year 
High water temperatures 

and algal bloom 
2009 123 139 ± 19 042 -33% Complete closure of 

spawning all year 
 

Surveys indicate a decline of 33 per cent in estimated abundance of the non-fished 
population between 1999, when fishing pressure was initially eased in the spawning ground, 
and 2009.  
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Estimated abundance plotted against surveyed years is provided at Figure 1. The population 
estimate at 2009 is significantly different from 1999, but not significantly different to that of 
2000 or 2005. 

Figure 1. Estimates of Sepia apama  abundance in the aggregation area 

during peak spawning (data from Table 1)
*Partial fishing closure during spawning  **Complete closure during spawning  ***Full year closure

0

50000

100000

150000

200000

250000

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

year

e
s

ti
m

a
te

estimate

L 95% CI

U 95%CI

* ** ** ** ** ** **
*

**
*

**
*

**
*

**
* 

 h
ig

h
 t

em
p

s

**
*

  

The population may have declined over the period between 1999 and 2009, however, given 
that the population estimates are considered to be underestimates of population size, are 
subject to variation influenced by seasonal environmental conditions, and would benefit from 
a greater number of survey years to demonstrate natural variation range, the Committee 
considers that there are insufficient data available to judge whether Sepia apama upper 
Spencer Gulf population has undergone, is suspected to have undergone or is likely to 
undergo a reduction in numbers. Sepia apama upper Spencer Gulf population is not 
considered at this time to be a distinct population for the purposes of the EPBC Act and 
therefore it is not eligible for listing under this criterion. Therefore, as the population has not 
been demonstrated to have met any of the elements of Criterion 1, it is not eligible for listing 
in any category under this criterion. 

Criterion 2: Its geographic distribution is precarious for the survival of the 
population and is very restricted, restricted or limited 

Sepia apama upper Spencer Gulf population is endemic to South Australia and is restricted 
to the central area of the upper Spencer Gulf, north of 33o55’ south latitude, which 
encompasses an area of approximately 6400 km2 (Gillanders pers. comm., 2009).  
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The current extent of occurrence of the population is therefore estimated to be 6400 km2, 

which the Committee considers to be limited.  

The population’s breeding habitat is even further restricted to a total area of 0.64 km2 at Point 
Lowly, a single rock wall at Whyalla and Backy Point in the upper Spencer Gulf (Hall and 
Hanlon, 2002; Kassahn et al., 2003; Steer and Hall, 2005; Hall et al., 2007). This is the only 
known area in the region that contains suitable habitat for the population to spawn and a 
unique mass breeding aggregation occurs in this area, which represents the world’s largest 
known Sepia breeding aggregation.  

Future development in the upper Spencer Gulf has the potential to increase salinity as well 
as introduce oxides and anti-scalent chemical pollution which will impact on the survival and 
breeding success of the spawning population. Future development has the potential to also 
physically impact on the spawning habitat. The extent to which these potential threats may 
impact on habitat quality, population size or geographic distribution is not known. 

While the population’s geographic distribution is restricted and its abundance may have 
declined over the period between 1999 and 2009, it is not considered to be precarious for its 
survival. Sepia apama upper Spencer Gulf population is not considered at this time to be a 
distinct population for the purposes of the EPBC Act and therefore it is not eligible for listing 
under this criterion. 
 

Criterion 3: The estimated total number of mature individuals is limited to a 
particular degree; and either 

(a) evidence suggests that the number will continue to decline at a 
particular rate; or 

(b) the number is likely to continue to decline and its geographic 
distribution is precarious for its survival 

The 2009 study on abundance of Sepia apama upper Spencer Gulf population estimated the 
abundance to be approximately 123 000 individuals (BHP Billiton, 2009b), which the 
Committee does not consider to be limited. Therefore, although the population may have 
declined over the period between 1999 and 2009, as discussed under Criterion 1, and the 
distribution of the population within the upper Spencer Gulf is restricted as discussed under 
Criterion 2, Sepia apama upper Spencer Gulf population is not considered at this time to be a 
distinct population for the purposes of the EPBC Act and therefore it is not eligible for listing 
under this criterion.  The population has not been demonstrated to have met the required 
elements of Criterion 3, therefore, the population is not eligible for listing in any category 
under this criterion. 

 

Criterion 4: The estimated total number of mature individuals is extremely low, very 
low or low 

The total number of mature individuals of Sepia apama upper Spencer Gulf population is not 
considered to be low, very low or extremely low. Sepia apama upper Spencer Gulf 
population is not considered at this time to be a distinct population for the purposes of the 
EPBC Act and therefore it is not eligible for listing under this criterion. Therefore, as the 
population has not been demonstrated to have met this required element of Criterion 4, it is 
not eligible for listing in any category under this criterion. 
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Criterion 5: Probability of extinction in the wild that is at least 

(a) 50% in the immediate future; or 

(b) 20% in the near future; or 

(c) 10% in the medium-term future 

There are no data available to estimate a probability of extinction of the Sepia apama upper 
Spencer Gulf population in the wild over a relevant timeframe. Sepia apama upper Spencer 
Gulf population is not considered at this time to be a distinct population for the purposes of 
the EPBC Act and therefore it is not eligible for listing under this criterion. Therefore, as the 
population has not been demonstrated to have met the required elements of Criterion 5, it is 
not eligible for listing in any category under this criterion. 

 

11.  CONCLUSION 

Conservation Status 

Sepia apama upper Spencer Gulf population was nominated for inclusion in the list of 
threatened species referred to in section 178 of the EPBC Act. The nominator suggested 
listing in the critically endangered category of the list. 

The Committee accepts that the geographic distribution of Sepia apama upper Spencer Gulf 
population is restricted and its population may have declined over the period between 1999 
and 2009, however, the Committee considers that Sepia apama upper Spencer Gulf 
population has not been demonstrated at this time to be taxonomically distinct from the rest 
of Sepia apama for the purposes of the EPBC Act (Sections 517 and 528) and therefore it is 
not eligible for listing under the EPBC Act. Should additional information become available, 
the Committee will consider the matter and take appropriate action. 

 

12.  Recommendations 

 (i) The Committee judges that Sepia apama upper Spencer Gulf population has not been 
demonstrated at this time to be taxonomically distinct from the rest of Sepia apama for 
the purposes of the EPBC Act (Sections 517 and 528) to be considered eligible for 
listing under the EPBC Act. The Committee therefore recommends that Sepia apama 
upper Spencer Gulf population is not eligible for inclusion in the list referred to in 
section 178 of the EPBC Act 

 

 

 

 

 

Associate Professor Robert J.S. Beeton AM FEIANZ 

Chair 

Threatened Species Scientific Committee 
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