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Monitoring summary  

Karst rising-springs (KRS) in the South East of South Australia represent important, but 

threatened, ecosystems for a diversity of flora and fauna species (Bachmann et al. 2015). 

Prominent aquatic species include the nationally endangered Glenelg Spiny Freshwater 

Crayfish Euastacus bispinosus and the nationally vulnerable Variegated Pygmy Perch 

Nannoperca variegata. Recent assessment of the population (Whiterod et al. 2015; N 

Whiterod, unpublished data) and genetic status (Miller et al. 2013; Miller et al. 2014) 

identified that all nine genetically and hydrologically isolated subpopulations are at risk, 

raising considerable concern over the long-term viability of the South Australian population 

of Glenelg Spiny Freshwater Crayfish. Furthermore, recent population monitoring of the two 

subpopulations emphasise the vulnerability of South Australian populations of Variegated 

Pygmy Perch (N Whiterod, unpublished data) and greater insight into the species status is 

required.   

As part of the Restoring Under-represented Ecological Communities (RUEC) project, annual 

condition monitoring of populations of both species across subpopulations has occurred 

during summer 2014/15, 2015/16, 2016/17 and 2017/18 (Figure 1). We report on the 

outcomes of this monitoring below, as well as providing long-term assessment of the status 

of populations of both species.   

    

Glenelg Spiny Freshwater Crayfish  

Monitoring occurred across all nine subpopulations at least once over the study period 

(2014/15, 2015/16, 2016/17 and 2017/18) with repeat annual sampling of five of the 

subpopulations (Table 1). Additional sites (e.g. Spencers Pond, lower Deep Creek) were 

revisited during summer of 2016/17 and 2017/18 to allow comparison with previous 

monitoring (e.g. prior to 2014/15). Over the four year study period, a total of 133 Glenelg 

Spiny Freshwater Crayfish were sampled, including 74 females, 33 males and 24 aberrant 

individuals (those with both male and female gonopores; Figure 3). An additional 9 crayfish 

were recorded opportunistically in bait traps, while targeting Variegated Pygmy Perch. 

Most recently, during summer 2017/18, a total of 60 Glenelg Spiny Freshwater Crayfish, 

including 37 females, 17 males and 6 aberrant males were detected.  
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Figure 1. Selection of monitoring sites in summer 2017/18 (clockwise from top left): Isolated ς Clarke Park; 
Jerusalem Creek ς Little Piccaninnie;  Hitchcox Drain ς Bones Pond; and Deep Creek ς Stratmans Pond; Isolated- 

The Pines; Eight Mile Creek ς Ewens Pond 3.  
 

 

Over the past four years of the project, around half of the subpopulations have shown 

continued declines in catch per unit of effort (Donovans Drain, Bones Pond, Little 

Piccaninnie, Spencers Pond), while a small number appear to have stabilised and even 

improved in the last two years (The Pines, Ewens Ponds, Gouldens Waterhole). Despite 

these improvements however, numbers of crayfish still remain very low in comparison to 
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historical numbers (pre-2014; Table 1). For example, abundance (catch per unit of effort) 

was 2.5 times higher at Ewens Pond 1 in 2006/07 compared to most recent sampling. To 

demonstrate the extent of decline over the past 10 years, abundance was over 12 times 

higher at Spencers Pond in 2006/07 compared to last summer.  

 
Table 1. Summary of catch (crayfish per net) since summer 2006/07 to present. The likelihood of extinction  
(status) of each subpopulation is also presented as moderate (yellow), high (red) or extreme (dark red).   

 

There are now three subpopulations at extreme risk of localised extinction: Bones Pond, 

Little Piccaninnie and Donovans Drain. All three sites are largely isolated and therefore have 

low opportunities for recruitment. While higher crayfish numbers have been recently 

recorded at Cress Creek (Bubbling Spring) and Clarke Park, they are still considered at high 

risk of extinction as no crayfish were recorded in some years and the sites remain highly 

susceptible to reduced/loss of flows. Whilst the Eight Mile Creek subpopulation remains 

somewhat stable, Spencers Pond shows declining crayfish numbers and deteriorating 

conditions at the site (namely increased salinization and nutrient run-off) suggesting 

localised extinction may result.  The strongest subpopulation is The Pines and Deep Creek - 

Stratmans Pond, where 13 and 12 crayfish were recorded in summer 2017/18, respectively.  

Summer 

(2006/07)

Summer 

(2011/12)

Summer 

(2012/13)

Summer 

(2013/14)

Summer 

(2014/15)

Summer 

(2015/16)

Summer 

(2016/17)

Summer 

2017/18)

1
PPKW Donovan's Drain 0.50 1.00 0.33 Extreme

Reduced habitat, very low 

numbers 

2 Hitchcox 

Drain
Bones Pond 0.50 0.10 0.67 0.67 0.00 0.33 0.17 Extreme

Reduced habitat, very low 

numbers 

Ewens Pond 1 0.90 0.81 0.35 0.60 0.20 0.00 0.25 0.35 Moderate
Has experienced unexplained 

declines

Ewens Pond 2 0.05 Unknown - need to revisit

Ewens Pond 3 0.30 0.81 0.19 0.10 0.30 Moderate Again unexplained declines

Drain 5 us EMC Jun. 0.40 0.21 Unknown - need to revisit

Edge of Cons. Park 0.00 0.18 Unknown - need to revisit

Blacks Pond 3.50 Unknown - need to revisit

Spencers Pond 1.90 1.10 2.94 0.25 0.15 High
Experienced declines, degraded 

habitat

Stratmans Pond 0.60 0.19 0.31 0.00 0.50 0.25 0.50 0.60 Moderate Stable, good numbers present

54ft Pond 0.60 0.39 0.31 Unknown - need to revisit

us Wooden Bridge 0.17 0.75 0.17 0.33 0.58 Moderate Fairly stable

5 Jerusalem 

Creek
Little Piccaninnie 0.30 0.10 0.00 0.17 0.00 0.17 0.00 Extreme

Not detected  recently, reduced 

flow and habitat condition 

6 Cress 

Creek
Bubbling spring 0.50 1.00 0.17 0.17 0.00 0.50 High

Low numbers detected and 

degraded habitat

7
Isolated Clarke Park 1.20 0.46 0.33 1.00 0.00 0.50 High

Low numbers detected and 

degraded habitat

8 Isolated Gouldens Pond 3.67 0.08 0.42 Moderate Stable

9 Isolated The Pines 4.83 1.00 2.17 Moderate Stable, good numbers present

Risk status 

(moderate, 

high, 

extreme)

Status notes

EMC

3

Abundance (crays/net/night)

4

Deep 

Creek

Location
Sub-

population 
No
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The length structure of all individuals sampled over summer 2017/18 (sites pooled) 

indicates that populations are currently comprised of a limited number of mature females 

as well as larger individuals (>100 mm OCL) (Figure 2). This is expected to be reducing 

reproductive potential, since fecundity (numbers of eggs produced) is linearly related to 

carapace length (Honan and Mitchell 1995). Encouragingly, there is some signs of recent 

recruitment, with the presence of <50 mm OCL individuals, although targeted sampling of 

downstream sites, where juveniles have previously been detected, is warranted.  

 
Figure 2. Length frequency distributions of female, male and male aberrant crayfish collected in each 

summer between 2014 and 2017. 
 



Aquatic threatened species monitoring of Karst Rising Springs: 2014-2018 

9 

While the incidence of aberrantness has marginally declined in the last two years from 19% 

to 10%, it still remains a concern. Given the isolation between populations and the limited 

number of mature females observed, this fact that just under half of males are aberrant 

and potentially reproductively unviable, indicates there may be major challenges for 

successful breeding in the species. As such, assessment of the reproductive functionality of 

aberrant individual remains a priority. We have been assisting Grant High School in 

assessing the feasibility of running breeding trials in their purpose-built facility, to assess 

mating and recruitment success. Without this information, it is impossible to gain a 

complete picture of the status of the species and how restoration options such as 

reintroductions should be implemented.  

 

Figure 3. Healthy male (top left, gonopores on fifth set of legs) and female (bottom left, gonopores on third 

set of legs) and aberrant individual (right). 

 

In conclusion, on the basis of population monitoring and broader assessment of habitat and 

water quality prevailing at each site, it is concluded that potentially five sub-populations 

(namely Hitchcox Drain ς Bones Pond; Isolated ς Clarke Park; Jerusalem Creek ς Little 

Piccaninnie; Cress Creek ς Bubbling spring; and PPKW ς Donovans Drain) will become 

extinct in the next 510 years.. If this prediction eventuated, the SA range of the species 
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would be restricted to Eight Mile Creek and Deep Creek as well as two outlying 

subpopulations. 

Glenelg Spiny Freshwater Crayfish are flow specialists with requirements for flowing and 

well-oxygenated water of reasonable quality (cf. Whiterod et al. 2014). The conditions of 

sites mentioned above are deteriorating below the tolerances of the species and urgent 

restoration efforts aiming to improve spring discharge is required as it will dramatically 

improve habitat suitably (i.e. increased mixing of water column to increase dissolved 

oxygen concentrations and flush accumulated sediment). Establishment of new 

populations and augmentation of existing populations through translocations are a short-

term and practical high priority action required to redress these dire predictions.  

 

Variegated Pygmy Perch  

The five core sites (on Eight Mile Creek and Deep Creek) have been monitored 

intermittently (1999/00, 2006/07 and 2008/09 but then annually since 2012) in summer 

over the past 18 years (Figure 4 and Table 2), including most recently in summer 2017/18.  

 
Figure 4. Monitoring sites for Variegated Pygmy Perch in December 2017: Deep Creek (immediately 

downstream of Stratmans Pond; left) and Eight Mile Creek- Upstream Drain 5 (right).  

There was a considerable increase in population abundance from 1999 to 2006, but the 

species showed a consistent decline in population abundance from 2006 to 2014 (Table 2). 

Between December 2014 and February 2016, total numbers increased considerably from 

63 to 228 fish, presumably in response to successful breeding and recruitment in spring 

2015. While numbers remained high in December 2016, significant declines were again 

seen in December 2017 when just 44 individuals were detected across the region. The 
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population at Eight Mile Creek therefore appears to be quite boom and bust, with the 

species capitalising on suitable spawning conditions when present. The subpopulation at 

Deep Creek has shown similar annual trends, suggesting the driving factors behind 

population abundance are similar for both systems.  

 

Table 2. Summary of Variegated Pygmy Perch catch in each summer since 1999. 

Waterway Location 
Traps 

Used 

Sampling Period 

Dec 
1999 

Dec 
2006 

Dec 
2008 

Dec 
2012 

Dec 
2013 

Dec 
2014 

Feb 
2016 

Dec 
2016 

Dec 
2017 

EMC upper 

Connecting Creek A 8 35 31 15 27 7 7 16 19 11 

Connecting Creek B 10 18 141 57 74 11 6 33 59 4 

EMC lower 
us Branch Drain 5 15 12 67 106 45 3 5 44 15 8 

ds Branch Drain 5 12 11 110 76 10 3 26 66 63 2 

Deep 
Creek 

Stratmans Pond 27 56 17 20 31 11 19 69 19 19 

 
  132 366 274 187 35 63 228 175 44 

 

 

Interestingly, in summer 2016/17, the downstream Drain 5 site had undergone 

considerable loss of submerged and emergent vegetation, presumably as a result of 

drainage maintenance. Setting bait traps in these favoured habitats (i.e. high emergent 

vegetation) was therefore difficult and most had to be set under floating masses of 

dislodged plants. These scarce patches appeared to be providing cover for concentrated 

numbers of Variegated Pygmy Perch, therefore contributing to the high numbers.  

 

Intermittent seasonal monitoring of Eight Mile Creek in 2016 and 2017 has revealed clear 

temporal variation in population abundance (Figure 5). Across all sites, abundance 

increased significantly in autumn 2016 before declining again in winter and spring. Higher 

abundances in autumn were mainly due to the presence of large numbers of new recruits  

(<30 mm total length). Population abundance appears to be naturally lower throughout 

winter and spring, which may relate to behavioural changes during breeding (e.g. 

alternative habitat, inactivity).  
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Figure 5. Changes in the population abundance of Variegated Pygmy Perch during seasonal monitoring from 

December 2014 to March 2018. 

 

In each season, a small subsample of individuals have been collected to obtain important 

data on the species age, growth and reproduction. For each fish, total length (mm) and 

whole weight (0.001 g) is recorded, then reproductive organs extracted and weighed (0.001 

g) and used to determine the sex and maturity stage (i.e. immature, developing and 

mature/spawning; Figure 6). Finally, the ear bones or otoliths are extracted from the skull 

and used to estimate age. While data has been limited due to small sample sizes in some 

seasons (i.e. winter and spring), results do provide some key findings. 

  
Figure 6. ¦ƴŘŜǊǎƛŘŜ ƻŦ ŦƛǎƘΣ ǎƘƻǿƛƴƎ ƳŀǘǳǊŜ ƳŀƭŜ ΨǘŜǎǘŜǎΩ όƭŜŦǘύ ŀƴŘ ƳŀǘǳǊŜ ŦŜƳŀƭŜ ΨƻǾŀǊƛŜǎΩ όǊƛƎƘǘύΦ 

Preliminary ageing work has been undertaken to assess the feasibility of using otoliths to 

produce reliable age estimates for Variegated Pygmy Perch. Results have been encouraging, 
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with relatively clear daily growth increments (Figure 7) observed on a number of otolith 

sections from young-of-year fish (0+). Further ageing work will be carried out to further 

assess the reliability of using annual growth increments to age older fish (1+).  

The timing of spawning for Variegated Pygmy Perch has been assessed by plotting both (a) 

the relative contribution made by the maturity stages throughout the year and (b) the mean 

gonadosomatic index values (GSI - the calculation of the gonad mass as a proportion of the 

total body mass) (Figure 8).  The mean GSI values and number of mature individuals 

increased progressively from May to December. The presence of mature fish in August and 

December however, indicates that Variegated Pygmy Perch likely undergo protracted 

spawning from winter (August) to summer (December).  

 

 

Figure 7. Sectioned otolith from a juvenile Variegated Pygmy Perch showing daily growth increments. 

 






