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Updated status of the Australian Mudfish in the South East AQUASAVE - NatureGlenelgTrust

1. Background

The Australian Mudfish Neochanna cleaveri is
a small (<150 mm), cryptic freshwater fish |
occurring across coastal Tasmania, Flinders

Island and fragmented patches of southern

Victoria, where it primarily occurs around _ C 4 e
Cape Otway and Wilsons Promontory (McDowall 1996). The spees wasconsiderd extinct
in South Australia, having only been known from a single historical (1974) museum specimen
collected from Bool Lagoon in South East of South Australia (SESA) (Hammer and Walker 2004;
Hammer et al. 2009). Some 30 years later, it was rediscovered in SESA based on a handful of
individuals caught from small drains near Beachport (Hammer et al. 2009). Targeted
monitoring in 2010 and 2011 indicated that in the SESA, the species is restricted to strong
core populations in (1) lower Drain M (Sutherland Drain) and (2) Drain L (Lake Hawdon South
and Bray Drain) catchments (Hammer and Tucker 2011; Hammer et al. 2012). Despite the
rediscovery and the ‘Critically Endangered’ status of the species in South Australia (Hammer

et al. 2009), there has been little recent attention directed towards the SESA populations of
Australian Mudfish.

The present study provided an updated assessment on the population status of Australian
Mudfish in the SESA. Additional information on the status of other key native fish species in
the region was also recorded. The sampling aimed to further raise community awareness
about Australian Mudfish by engaging with local landholders and involving them in the

monitoring.
2. Methods

Sampling sites and protocol

In late winter 2018 sampling occured at 16 sites across the Drain M and Drain L catchments
(including Lake Hawdon South and the northern outlet drain of Lake Frome) (Table 2-1;
Figures 2-1 and 2-2) . All sites were previously sampled in 2010 and 2011, with the species

previously recorded at ten of the sites (Hammer and Tucker 2011; Hammer et al. 2012).
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Following the trial of a variety of gear types in 2010, Hammer and Tucker (2011) confirmed
that single wing fyke nets were the most appropriate method for targeting Mudfish. Thus, at
each sampling site, 4 replicate single-wing fyke nets were set overnight. All sampled fish were
identified to species level, counted and measured for total length (TL, mm) with general
biological information (reproductive condition and external disease or parasites) also
assessed. Records of other fauna opportunistically sampled were noted. At each site,
environmental descriptors such as extent of underwater and edge vegetation cover as well as
pool condition, flow and water quality were recorded to aid the interpretation of results and
assist with broader condition assessment. All monitoring was conducted in accordance with

relevant permits (PIRSA Ministerial Exemption: ME9902959).

Table 1. Summary of sites sampled across the lower South East in winter 2018.

Site code Catchment Waterway Location Easting Northing Date sampled
SE18-07 Upper Drain (Illuka) 422501 | 5850005 | 13/08/2018
SE18-08 Ford US wetland (llluka) 421648 | 5850281 | 13/08/2018
SE18-05 SD‘:;?:r'a”d Death hole and drain 420392 | 5853294 | 13/08/2018
SE18-06 Brain M Burke Island Rd 417783 | 5854076 | 13/08/2018
SE18-11 Beachport Penola R 415332 | 5854904 | 14/08/2018
SE18-10 Sutherland Drain Junction 415050 | 5854945 | 14/08/2018
SE18-12 Drain M DS Flow gauge weir 417733 | 5856394 | 14/08/2018
SE18-09 Back drain at bridge 414637 | 5854170 | 14/08/2018
SE18-14 Bray Drain Gauge weir 410420 | 5880195 | 15/08/2018
SE18-13 At junction with Lake Hawdon south | 408898 | 5879589 | 15/08/2018
SE18-15 Lake South wetland (Almanda) 404493 | 5876722 | 15/08/2018
SE18-16 Drain L ;‘j:‘;‘:}on Lake Hawdon Connector 405468 | 5884867 | 15/08/2018
SE18-17 Northern end of wetland 405134 | 5882772 | 16/08/2018
SE18-18 Drain L Baxter Hill Rd 410847 | 5890321 | 16/08/2018
SE18-19 Lake North of Drain L 404993 | 5889605 | 16/08/2018
SE18-20 Hawdon South of Drain L 405000 | 5889337 | 16/08/2018

Temporal comparison (2010-11 and 2018)

The monitoring data of the present study was compared with that of 2010 monitoring to
assess temporal trends in Australian Mudfish population status. This comparison was based
on short fyke net data, except for a small number of sites (n=3) where single fyke nets were
not employed in 2010 (in which case, double wing fyke net data were used). Raw fish counts
were then converted to a catch per unit of effort (CPUE; number of fish per fyke net), to

account for differences in survey effort between years.
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To visually compare the distribution and abundance of Mudfish in 2010 and 2018, bubbles of

proportional sizes, representing the relative abundance (CPUE) at each site, were overlaid

onto the sampling map for each year. Length frequency distributions for Mudfish collected in

2010 and 2018, were also developed to compare population structures.
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Figure 1. Location of sites sampled across the Drain L and Drain M catchments in winter 2008 and 2018.
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Figure 2. Selection of sites sampled in winter 2018 monitoring (clockwise from top left): Sutherland Drain —
Upper Drain (llluka) (SE18-07); Sutherland Drain — Death hole (SE18-05); Bray Drain — Gauge weir (SE18-14;
Lake Hawdon South — Northern end of wetland (SE18-17); Lake Hawdon South — South wetland (Almanda)
(SE18-15); Sutherland Drain — Burke Island Rd (SE18-06).
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3. Results

Catch summary

In winter 2018, a total of 3202 fish were caught, including eleven native species, one
translocated native and one alien species (Table 2 and Figure 3). The Australian Mudfish was
the sixth most abundant species overall, with 140 fish caught across six of the sampling sites.
The majority (94%) of Australian Mudfish were recorded from wetland habitat at Lake
Hawdon South, while smaller numbers were also detected at the Bray Drain sites (n=5). Only
a small number of Australian Mudfish (n=4) were detected from the Drain M catchment, with

four fish detected at Sutherland Drain - Upper Drain ‘llluka’.

Overall, the Smallmouth Hardhead was the most abundant species (n=1308), accounting for
over 40% of the total fish catch. Congolli were next most abundant species (n=736) with
unprecedented catches recorded along lower end of Sutherlands Drain and high numbers also
recorded along Drain M. For example, at ‘Beachport-Penola Rd’ a total of 262 Congolli were
recorded, while 219 were caught further upstream at Burke Island Rd. Third most abundant
was the Southern Pygmy Perch, which was widespread across the catchments, occurring at
13 of the 16 sites. Common Galaxias was also common (n=285) along Sutherland Drain and

Drain M.

The threatened Little Galaxias and Yarra Pygmy Perch were also detected. Little Galaxias were
relatively widespread and abundant (n=217), occurring at eight sites along Sutherlands Drain,
Bray Drain and Lake Hawdon South. However, almost 70% of individuals were caught from
the Lake Hawdon South - Connector drain. Yarra Pygmy Perch were hard to detect, with one

individual caught along Drain M (Back Drain at bridge).

In terms of opportunistic catch, the Common Yabby and Swamp Crayfish were frequently
caught across Drain M catchment, while Freshwater Shrimp and Long-necked Turtle were

caught occasionally.
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Table 3-1. Summary of fish catch across the lower South East in winter 2019.

Fish catch Other
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SE18-07 |Sutherland Drain Upper Drain (llluka) 422501 |5850005 | 4 | 12 18 | 31 X
SE18-08 |[Sutherland Drain Ford US wetland (llluka) 421648 |5850281 3 3 2
SE18-05 |Sutherland Drain Death hole and drain 420392 (5853294 1 17 | 19 X
SE18-06 |Sutherland Drain Burke Island Rd 417783 (5854076 3 19 1 63 (219 3
SE18-11 |[Sutherland Drain Beachport Penola Rd 415332 5854904 4 18| 1 | 14 97 (262 2 | 712 | 1 X
SE18-10 |Sutherland Drain Sutherland Drain Junction 415050 (5854945 7 15 12 |121| 4 | 41
SE18-12 |Drain M DS Flow gauge weir 417733 |5856394 301111 69 | 13 186
SE18-09 |Drain M Back drain at bridge 414637 (5854170 1 60 5 (5874|116 | 2
SE18-14 |Bray Drain Gauge weir 410420 (5880195 | 4 64 X | X X
SE18-13 |Bray Drain At junction with Lake Hawdon south [408898 (5879589 | 1 | 2 38 237 X | X
SE18-15 |Lake Hawdon South |South wetland (Almanda) 404493 |5876722 |39 | 15 3 X
SE18-16 |Lake Hawdon South |Lake Hawdon Connector 405468 (5884867 | 56 149 39 4 | 9 10 X
SE18-17 |Lake Hawdon South |Northern end of wetland 405134 (5882772 | 36 | 29 48 2 X | X
SE18-18 |Drain L Bald Hill Rd 410847 5890321 50 1 X X | X
SE18-19 |Lake Hawdon North |North of drain 404993 5889605 3
SE18-20 |Lake Hawdon North |[South of drain 405000 (5889337 16

140 217 1 336 2 91 1 1 285 736 80 1308 4
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Figure 3. Examples of species caught during monitoring in winter 2018 (clockwise from top): Australian Mudfish,
South Pygmy Perch (female in breeding condition), large catch of Congolli, Lagoon Goby, Common Galaxias in
breeding condition, Yarra Pygmy Perch and female (top) and male (bottom) Little Galaxias.
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Environmental descriptors

Significant rainfall events throughout the South East in July and August 2018 (Figure 4), saw
medium to very high flows across the drain sites at the time of sampling (Appendix 1). This
presented challenges when setting fyke nets, and resulted in low sampling efficiency at some
sites. The highest flows were recorded at ‘Drain M — DS Flow gauge weir’, while the wetland
sites at the top of Sutherland Drain and across Lake Hawdon south and north had either low

or no flow.

In terms of habitat characteristics, all sites had low physical habitat, predominately rock and
snags (ranging from 0 to 10% of water column) with larger amounts of habitat cover provided
by submerged aquatic (ranging from 10-50% of water column) and emergent vegetation
(ranging from 0-35% of water column). Edge vegetation (within 2m of water’s edge) was
highly variable amongst sites, ranging from 0% at ‘Bray Drain — Gauge weir’ to 100% at

‘Sutherland Drain — Death hole’.
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Figure 4. Total monthly rainfall for Robe, SA in 2018. Source: BoM.
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Water quality parameters (Appendix 1) were relatively consistent across the sites and
catchments apart from dissolved oxygen concentration, which was reduced at Almanda
property (SE18-15). Electrical conductivity ranged from 1230 uScm™ at Sutherland Drain—
Death hole’ to 4223 uScm™ at ‘Lake Hawdon south—Connector’, but remained below
3000 puScm™ for most sites. pH ranged from 6.6-8.4 while water temperature ranged from

9.2-15.1°C.
Community participation

The present study sought to recommence community participation in the conservation of the
species. A highlight of the surveys was seeing a landholder’s son (Patrick Matthews) take part
in the fish sampling on his property ‘Almanda’, just as he had done eight years prior in 2010
(Figure 5). It was clear that Patrick was still very passionate about freshwater native fish. Local

landholder Steve Harris, also assisted with sampling on his ‘llluka’ property and was delighted

to see some Australian Mudfish caught from his recently restored wetland area (Figure 6).

Figure 5. Patrick Matthews (and family) in 2010 (left) and 2018 (right) assisting with fish sampling at their
‘Almanda’ property (Lake Hawdon South- south wetland).
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Figure 6. Landholder Steve Harris, assisting with the fish sampling on his ‘llluka’ property (Sutherland Drain —
Upper drain).

Temporal comparison

In 2010, Australian Mudfish were recorded at ten of the 16 sampling sites, while the species
was detected at only 6 sites in 2018 (Figure 7). Differences in distribution occurred in the
Drain M catchment, where Mudfish were only recorded at a single sampling site in 2018
(‘Sutherland Drain — Upper Drain’ (Illuka)), compared to five sites in 2010. Further, the highest
CPUE recorded for 2010 was at ‘Sutherland Drain — Ford upstream of wetland’ (llluka) site

(>10), whereas no Mudifsh were recorded here in 2018.

In terms of the Drain L catchment, similar CPUE was recorded for Mudfish at the Lake Hawdon
South wetland sites (i.e. southern wetland ‘Almanda’, northern end of wetland) in 2010 and
2018. Differences were observed however at Bray Drain-Gauge weir, where CPUE was lower
in the present study (i.e. 1 vs 6-10). Conversely, at the Lake Hawdon South — Connector Drain,

higher CPUE was recorded in 2018 (>10) than in 2010 (1).
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Low numbers of Australian Mudfish were caught across Drain M in 2018, therefore length
frequencies were based on data collected for Drain L Catchment only (i.e. Bray Drain, Lake
Hawdon South). Length data for 2010 were pooled across sampling methods (i.e. short, long,
double wing), since all fyke nets were found to capture a variety of length classes (Hammer

2010).

In 2010, Australian Mudfish ranged in length from 32 to 115 mm, with most being between
65 and 80 mm (Figure 8). Based on population modelling by Hammer and Tucker (2011), this
dominant cohort was 2+ years of age and would have spawned in 2008. While there were a
small number of Australian Mudfish aged at 2+ years in 2018, the majority of fish were 3+
years (i.e. 80—95 mm). These fish would have spawned in 2015, before the significant rain and
stream flows observed during 2016-2017. The minimal recruitment observed over the last
two years may therefore be a reflection of unfavourable high discharge and flow, at least in

2016.
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Figure 7. Comparison of Australian Mudfish distribution and numbers in southeast South Australia between 2010 (left) and 2018 (right).
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Figure 8. Length frequency distributions for Mudfish, collected from the Drain L catchment (i.e. Bray Drain and
Lake Hawdon South) in winter 2010 (top) and winter 2018 (bottom).

4. Discussion

Targeted monitoring in winter 2018 provided the first update on the SESA population of
Australian Mudfish since 2010-11. Temporal comparison suggests that the core populations
of the species have persisted, with no marked changes in abundance over time. However, the
species was recorded at fewer sites in 2018, particularly in Sutherland Drain where it was only
detected at one of four previously recorded sites. The species persistence at this Upper Drain

site, is most likely related to the effects of on-ground works conducted at the ‘llluka’ property
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in 2016, aimed at holding water for longer periods. The recently restored wetland habitat is
providing ideal habitat for species such as Mudfish, and also the threatened Little Galaxais.
Since Mudfish were confined to this one site, further monitoring is required to investigate.

potential reductions in area of occurrence of this core Drain M population.

In the Drain L Catchment, Australian Mudfish continue to occur across the four main sampling
sites, with Lake Hawdon South remaining as the stronghold for the SESA population. While a
lower abundance was recorded in 2018 at Bray Drain-gauge weir, this is likely to reflect the
prevailing high flows at the site and associated low sampling efficiency. Conversely, higher
abundance was recorded at Lake Hawdon-Connector (which directs water from Lake Hawdon
south to Lake Hawdon north), which could be a reflection on the influence of high flows in
triggering movements of Australian Mudfish. Thus, while Australian Mudfish remained absent
from Lake Hawdon North, individuals may have been residing in waters further south closer

to the connector drain that were not sampled.

The present study detected seven other key native species, showing that the catchments
support a relatively diverse fish community. Little Galaxias were relatively widespread
throughout both Drain M and Drain L catchments, with notably high numbers recorded at
Lake Hawdon South - Connector. A single Yarra Pygmy Perch also confirmed the species
persistence in Drain M. Unprecedented catches of Congolli were recorded throughout
Sutherlands Drain, presumably reflecting a mass downstream movement in preparation for

spawning.

This study also confirmed the absence of introduced fish species, including the widely
distributed Gambusia holbrooki, from the Lake Hawdon system. Prevention of Gambusia
invasion into the Drain L catchment is essential if the conservation values of Lake Hawdon

South, including its Australian Mudfish population, are to be conserved.
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Appendix 1. Environmental descriptors

Habitat descriptors

Water Quality
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Site code| Waterway |Location 5 WONRON B SIS N S
SE18-07 Upper Drain (llluka) Low 132 |10| 2 | 3 |7.7]|2800|10.5{10.5|1.3
SE18-08 Ford US wetland (llluka) Low 09| 0 |[30|10| 1 [7.9]2653|11.7|12.6| 0.7
SE18-05 IS)“”_‘e”a”d Death hole and drain low [3.04) 0 | 10|15 |100]6.6 | 1230 |15.1] 5.0 [3.0+
rain
SE18-06 Burke Island Rd High |08 0 |10 | O | 1 |7.7|2130|9.5|9.6|0.8
SE18-11 Beachport Penola R Medium | 1.0| 10 | 20 | 15 | 5 | 8.2 | 2934 |13.2|13.5| 1.0
SE18-10 Sutherland Drain Junction Medium | 0.9 20| 5 5 (8.1]|2874|13.0{13.5|/ 0.5
SE18-12 Drain M DS Flow gauge weir Very High|0.5| 0 [ 25|25 | 5 |6.7|1256(9.4|9.7|0.5
rain
SE18-09 Beach drain at bridge Medium |{1.2| 0 | 5 | 20 | 8 | 7.3|1249|12.4|11.1| 0.5
SE18-14 Brav Drai Gauge weir Medium | 1.2 | 5 | 10 0 |7.1]2534|9.2|74|0.3
ray Drain
SE18-13 At junction with Lake Hawdon south Low 121010 2 7.4 12205 |11.1|10.0| 0.2
SE18-15 | | 3ke Hawdon | South wetland (Almanda) None [05| O | 15|25 |50 |7.2|2690|9.2|2.405
SE18-16 |South Lake Hawdon Connector Medium | 0.8 | 10 | 10 | 15 | 35 | 8.1 | 4223 |11.8|10.9| 0.8
SE18-17 Northern end of wetland None [0.6| O | 15|35 |50 |7.4|3174|10.6/8.4|0.6
SE18-18 |DrainL Bald Hill Rd Medium | 1.0| O | 10 | 25 | 10 | 8.0 | 2045 |11.4|11.4{ 0.5
SE18-19 | Lake Hawdon | North of drain None |04 | O |30 |15 | 40 |8.1]1935|12.8{12.0{ 0.4
SE18-20 |North South of drain Low 03| 0 |50| 15| 70 |8.4|1811|14.9|12.2| 0.3

Page 16



	Acknowledgements
	1. Background
	2. Methods
	3. Results
	4. Discussion
	5. References

