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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 Species 
under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
 

 

1. Name 

Brachionichthys hirsutus 

The species is commonly known as the spotted handfish. It is also known as the spotted-
hand fish, spiny handfish or tortoiseshell fish. It is in the Family Brachionichthyidae. 

 

2. Reason for Conservation Assessment by the Committee 

This advice follows assessment of new information provided to the Department.  

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

The spotted handfish is listed as endangered under the Tasmanian Threatened Species 
Protection Act 1995. It was originally listed as endangered under the EPBC Act’s 
predecessor, the Endangered Species Protection Act 1992, and its endangered status was 
retained when the EPBC Act came into force.  

 

3. Summary of Conclusion 

The Committee judges that the species has been demonstrated to have met sufficient 
elements of Criterion 2 to make it eligible for listing as critically endangered. 

The Committee judges that the species has been demonstrated to have met sufficient 
elements of Criterion 3 to make it eligible for listing as endangered. 

The highest category for which the species is eligible to be listed is critically endangered. 

 

4. Taxonomy 

The species is conventionally accepted as Brachionichthys hirsutus Lacepède, 1804 
(spotted handfish). 

 

5. Description 

Spotted handfish are small, strikingly patterned, slow-moving benthic fish (Gledhill and 
Green, unpublished) that grow to a typical adult size of approximately 70–90 mm (Last et al., 
2007). They use their illicium (modified first dorsal spine) to attract food (Edgar et al., 1982) 
and to probe egg masses (Gledhill and Green, unpublished). The species has a relatively 
elongate, moderately compressed body that tapers towards the tail and is covered with tiny 
spinules (small spines) (Last and Gledhill, 2009). The upper surface and sides of the head 
and body are white or pale pink, and they are covered with numerous orange, brown or 
black spots and/or streaks that can have orange borders (Last et al., 2007).  

Observations of spotted handfish in the wild suggest that individuals may have unique colour 
patterns (Bruce and Green, 1998). Markings start to form after several months of age and 
appear to be relatively stable after the first year (Bruce and Green, 1998). This may provide 
a means for recognising and monitoring individuals.  
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6. National Context 

Spotted handfish are endemic to southeast Tasmania. Historically the species ranged over 
the eastern coast of Tasmania, having been collected from the Huon Estuary in the 1940s 
and from the Bass Strait (near Cape Portland) as recently as the 1970s (Last and Gledhill, 
2009).  

Surveys indicate that the majority of spotted handfish now persist as small fragmented 
populations within the historic range of the species (Last and Gledhill, 2009). An apparently 
healthy population was once present in Great Oyster Bay on the east coast but specimens 
have not been recorded from this area since the 1950s (Last and Gledhill, 2009). Similarly, 
at Primrose Sands (Fredrick Henry Bay) a small area of 0.3 km2 was occupied by several 
hundred spotted handfish in 1999 (Gledhill and Green, unpublished) but no handfish were 
located during surveys in 2005 (Green, 2005). Surveys undertaken in the Derwent Estuary 
and D’Entrecasteaux Channel region since this time have located very few spotted handfish 
(Edgar, pers. comm., 2010).       

Spotted handfish are currently known only from the lower Derwent Estuary, despite previous 
recordings at Fredrick Henry Bay, the D’Entrecasteaux Channel and the northern regions of 
Storm Bay (Bruce et al., 1998).  

This species occurs in the ‘South’ Natural Resource Management region of Tasmania and 
the ‘Tasmania South East’ Interim Biogeographic Regionalisation of Australia (IBRA) 
Bioregion.    

 

7. Relevant Biology/Ecology 

The longevity of the spotted handfish has not been conclusively determined (Bruce et al., 
1999). However, analysis of body length data indicates that the average spotted handfish 
may live as long as 8–11 years (Gledhill and Green, unpublished). 

Growth rates of female spotted handfish specimens in the Derwent Estuary suggest that 
maturity is reached at 2–3 years of age, at a size of 75–80 mm in length (Bruce et al., 1999). 
The size of males at maturity has not been determined, however the smallest male to 
fertilise eggs in captivity was 87 mm long (Bruce et al., 1999). Individuals in different 
geographic areas may have different mean sizes (Gledhill and Green, unpublished).  

Spotted handfish are thought to have a low breeding capacity. The female lays 80–200 eggs 
that are held together in a vertically arranged structure by associated threads (Bruce et al., 
1999). Egg masses are generally attached to small, vertical, semi-rigid structures on the sea 
floor (Bruce et al., 1999). The spotted handfish commonly uses stalked ascidians (Sycozoa 
spp.), seagrasses, sponges, small macrophytic algae and polychaete worm tubes as 
spawning substrata (Bruce and Green, 1998). The availability of these spawning substrata in 
their estuarine habitats appears to be critical to the reproductive capacity of spotted handfish 
(Gledhill and Green, unpublished).   

Spawning generally occurs from September to October (Pogonoski et al., 2002). It is thought 
that spotted handfish aggregate to spawn but use different spawning areas each year 
(Brereton, pers. comm., 2010). After laying the egg mass, the female guards the eggs for 6–
7 weeks until they hatch (Gledhill and Green, unpublished). Hatchlings are essentially fully 
formed (Pogonoski et al., 2002) and have been observed settling in the immediate vicinity of 
the egg mass (Bruce et al., 1997).  

Spotted handfish occur demersally inshore at depths of 1–60 m but appear to be most 
common at 5–10 m (Last et al., 2007). They primarily occur on unconsolidated substrata and 
are often found in shallow, shell-filled depressions near rocks of low relief projecting from the 
substrata (Bruce and Green, 1998). Spotted handfish eat small crustaceans, polychaete 
worms (Edgar et al., 1982; Bruce et al., 1998) and small molluscs (Kuiter, 1996). 
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8. Description of Threats 

Past threats to the spotted handfish include scallop dredging and Danish seine fishing in the 
D’Entrecasteaux Channel, Fredrick Henry Bay and Storm Bay. These activities are thought 
to have reduced the amount of habitat that is critical to the survival of the spotted handfish 
and disrupted their egg masses, causing population declines in these areas (SHRT, 2002). 
However, since the late 1980s there has been no commercial or recreational scallop 
dredging at these sites and since at least 1995 there has been no Danish seine fishing in the 
D’Entrecasteaux Channel or Fredrick Henry Bay (DEH, 2004).  

A significant current threat to the spotted handfish is the reduced abundance and distribution 
of benthic organisms suitable for egg mass attachment. This may be caused by one or more 
of the following: pollution and siltation, increased nutrient run-off, impacts from previous 
Danish seine fishing, the introduction of the northern Pacific seastar (Asterias amurensis) 
and the proliferation of native species to the detriment of spotted handfish recruitment. 

The combined impact of pollution from industrial, storm-water and human effluent sources, 
heavy metal contamination of sediments and increasing siltation caused by land clearing is 
considered to be partly responsible for the loss of handfish spawning structures (Bruce et al., 
1999; SHRT, 2002). 

The northern Pacific seastar has been observed feeding on the previously abundant stalked 
ascidian (Sycozoa spp.) used by handfish for egg attachment, and may also predate on 
handfish egg masses (Bruce and Green, 1998). While the decline of spotted handfish at 
some sites in the lower Derwent Estuary is not understood, it appears to have coincided with 
the discovery and subsequent increase in abundance of the introduced northern Pacific 
seastar (Bruce et al., 1999). Densities of the northern Pacific seastar in the Derwent Estuary 
have been as high as 7/m2 – among the highest in the world (Goggin, 1998).  

Native species that have increased in abundance as a result of human activity may interfere 
with the recruitment of juvenile handfish. The fast growing bivalve Electroma georgiana 
tends to proliferate under high nutrient conditions (Aquenal Pty Ltd, 2008) and is abundant in 
the lower Derwent Estuary (Gledhill and Green, unpublished). The Derwent Estuary has high 
sediment and nutrient loads associated with urban and industrial development and changes 
in catchment use (Australian Government Land and Coasts 2010). It is thought that 
E. georgiana may smother egg masses, hinder the development and hatching of emerging 
fish or smother sediments and restrict access of small juvenile fish to benthic prey (Green 
and Bruce, 2000).  

The native sea urchin Heliocidaris erythrogramma has also increased in abundance due to 
fishing activities that remove its predator Jasus edwardsii (rock lobster) from the ecosystem 
(Brereton, pers. comm., 2010). An increased number of H. erythrogramma has resulted in 
the significant over-grazing of algae and the formation of urchin ‘barrens’ that are unsuitable 
for handfish (Brereton, pers. comm., 2010).   

Potential threats to the spotted handfish include collection for the aquarium trade, sustained 
damage to spawning substrata, incursions of introduced species and the re-suspension of 
heavy metal contaminated sediments in the Derwent Estuary (SHRT, 2002). Any activity 
such as trawling that degrades the benthic habitat utilised by spotted handfish is considered 
to pose a threat to the species (SHRT, 2002). Whitehead (pers. comm., 2010) notes that 
anchor drag from recreational vessels is an unmanaged sporadic threat at some sites. An 
increase in water temperature due to natural or anthropogenic causes, including climate 
change may also be a threat, as handfish held in aquaria appeared distressed at 
temperatures above 18°C (Gledhill and Green, unpublished).  

The European green crab (Carcinus maenas) is an introduced species that was rare in the 
Derwent Estuary and Storm Bay before it expanded greatly around 2003 (Thresher pers. 
comm., 2010). Interactions between the European green crab and the spotted handfish are 
unknown; however, the European green crab is a generalist predator that would likely 
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consume handfish eggs (Thresher, pers. comm., 2010). The European green crab appears 
to be expanding throughout the region and is most common in seagrass habitats (Thresher, 
pers. comm., 2010). Seagrass is one type of structure used by the spotted handfish for 
spawning (Bruce and Green, 1998).  

  

9. Public Consultation 

The information used in this assessment was made available for public exhibition and 
comment for 30 business days. Any comments received that are relevant to the survival of 
the species have been considered by the Committee. 

 

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

The Committee judges that the species is eligible for listing as critically endangered under 
the EPBC Act. The assessment against the 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 spotted handfish is known from only nine sites in the lower Derwent Estuary of 
southeast Tasmania, where analysis of survey data suggests a total adult population size of 
1500–2700 individuals (Gledhill and Green, unpublished).  

Prior to the mid 1980s the spotted handfish was common throughout the lower Derwent 
Estuary and adjoining bays; however, the species is suspected to have undergone a 
dramatic decline in distribution and abundance in recent years (Bruce et al., 1999; 
Pogonoski et al., 2002; Last et al., 2007). Extensive surveying by Barrett et al. (1996) failed 
to locate the spotted handfish in most locations where the species was historically common.     

Subsequent surveys completed by CSIRO between 1998 and 2008 (Green and Bruce, 2000, 
2001, 2002; Green 2005, 2007), Aquenal Pty Ltd Aquatic Environment Analysts in 2007 
(Aquenal Pty Ltd, 2008) and the University of Tasmania between 2008 and 2010 (Edgar, 
pers. comm., 2010) have located few spotted handfish. The results of these surveys suggest 
there may have been a decline in the spotted handfish population at some sites; however, it 
is difficult to confidently conclude this given that spotted handfish may use different 
spawning sites each year (Brereton pers. comm., 2010) and the pattern of census has been 
irregular. 

There were an estimated 180–250 adult spotted handfish at Fredrick Henry Bay in 1999 
(Gledhill and Green, unpublished). This population underwent local extinction between 1999 
and 2005 (Green 2005) and the cause of population decline here and elsewhere is unclear. 
The nine Derwent Estuary populations are currently the only confirmed remnant populations 
of this species (Gledhill and Green, unpublished).   

The Committee judges that the species is suspected to have undergone a reduction in 
numbers over the last three generations. The cause of this decline is not fully understood, 
may not have ceased and may not be reversible. However, there are insufficient data to 
determine whether this decline has been very severe, severe or substantial. Therefore, the 
species has not been determined to have met the required elements of Criterion 1 and is not 
eligible for listing in any category under this criterion. 

 



The Minister transferred this species from the endangered category to the critically endangered category, 
effective from 11/10/2012. 

 

Brachionichthys hirsutus (spotted handfish) Listing Advice 
Page 5 of 9 

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

The total known area of occupancy for the spotted handfish is estimated to be 1.8 km2 
(Gledhill and Green, unpublished) and the Committee considers this to be a very restricted 
geographic distribution. As detailed in Criterion 1, the spotted handfish has experienced a 
decline in its geographic distribution over approximately the last 50 years (Gledhill and 
Green, unpublished). The distribution of the species is fragmented, with only nine known 
populations in the lower Derwent Estuary of southeast Tasmania, and the species is 
uncommon within its range (Gledhill and Green, unpublished).  

The reproductive strategy of the spotted handfish outlined in the Relevant Biology/Ecology 
section, coupled with the relatively sedentary behaviour of the species, combine to limit its 
ability to increase in abundance and rapidly disperse (Gledhill and Green, unpublished). It is 
thought that once handfish abundance declines in a region, recovery is slow and the 
species’ ability to recolonise disturbed areas is limited (Bruce and Green, 1998).       

An estimated 100–200 mature individuals, or 5% of all spotted handfish, are found at Ralphs 
Bay in the lower Derwent Estuary (Aquenal Pty Ltd, 2008). Surveys have indicated an 
ageing population at this site and suggest that migration rates of spotted handfish between 
Ralphs Bay and populations in the main estuary channel are likely to be low (Green, 2005).  

The loss of suitable spawning substrata is a significant known threat to the spotted handfish. 
The loss of spawning substrata may result from one or a combination of impacts including 
pollution and siltation, increased nutrient run-off, long-term impacts from previous Danish 
seine fishing, the introduction of the northern Pacific seastar and the proliferation of native 
species due to human activity. There are a number of potential threats to the spotted 
handfish, including illegal collection, the impact of introduced species such as the European 
green crab, fishing activities and an increase in water temperature.    

Given the species’ limited reproductive and dispersal capabilities, very restricted area of 
occupancy (<10 km2), severely fragmented distribution and range of ongoing threats, 
combined with the inferred decline in mature individuals as demonstrated under Criterion 1, 
the Committee considers the species’ geographic distribution to be precarious for its 
survival. The species has therefore been demonstrated to have met the relevant elements of 
Criterion 2 to make it eligible for listing as critically endangered.  

 

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 

As demonstrated under Criterion 1, the total number of mature spotted handfish is low. An 
estimated 1500–2700 adults remain in the lower Derwent Estuary of southeast Tasmania.  
(Gledhill and Green, unpublished). The species is suspected to have undergone a decline in 
the number of mature individuals and the cause of this decline is not fully understood.  

The geographic distribution of the spotted handfish is limited to approximately 1.8 km2 and is 
highly fragmented. The species has limited reproductive and dispersal capabilities, a low 
population density and is affected by a number of ongoing threats, including the loss of 
suitable spawning substrata due to a range of impacts.  
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The Committee judges that the species’ area of occupancy and number of mature 
individuals is likely to decline in the future, and considers the species’ geographic distribution 
to be precarious for its survival. Therefore, the species has been demonstrated to have met 
the relevant elements of Criterion 3 to make it eligible for listing as endangered. 

 

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

As described in Criterion 1, the estimated number of mature individuals of this species is       
1500–2700 adults (Gledhill and Green, unpublished). The Committee does not consider that 
this number is extremely low, very low or low. Therefore, as the species has not been 
demonstrated to have met any required element of Criterion 4, it is not eligible for listing in 
any category under this criterion. 

 

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 insufficient data available to estimate a probability of extinction of the species in 
the wild over a relevant timeframe. Therefore, as the species 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 

Brachionichthys hirsutus (spotted handfish) is currently listed as endangered under 
Section 178 of the EPBC Act.   

The Committee accepts that the estimated total number of mature individuals is 1500–2700 
adults and that the species is inferred to have undergone a reduction in numbers. The 
spotted handfish has a very restricted and fragmented distribution. The Committee judges 
that the geographic distribution of the spotted handfish is precarious for its survival, 
considering the species’ low population density, limited breeding and dispersal capabilities 
and a range of ongoing threats, including the loss of available spawning substrata. 
Therefore, the species has been demonstrated to have met sufficient elements of Criterion 2 
to make it eligible for listing as critically endangered. 

 

Recovery Plan  

The Committee notes that there is an existing national recovery plan for four species of 
handfish (DEH, 2005), which includes the spotted handfish. 
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12.   Recommendations 

(i) The Committee recommends that the list referred to in Section 178 of the EPBC Act be 
amended by transferring from the endangered category to the critically endangered 
category: 

Brachionichthys hirsutus 

(ii) The Committee recommends that there should be a recovery plan for this species. 

 

 

 

 

 

Threatened Species Scientific Committee 
2 December 2010 
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