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1. Background 
Aquatic biological sampling was conducted, as per the Huon Aquaculture (HAC) Lonnavale 

salmonid farm EPN requirements, in autumn (4 April) 2019. The results are shown as follows for 

benthic algae, benthic macroinvertebrates and fish. 

 

2. Methods 
2.1 Sites 
Three sites are sampled for macroinvertebrates (see Figure 1), as follows: 

 

Site 3 (Upstream HAC intake): Riffle site located approximately 50 m above the inlet point for the 

hatchery: Grid ref (AGD66): 482850 E, 5245250 N 

 

Site 5 (Downstream HAC outfall): Riffle site located approximately 50 m below the hatchery 

outfall: Grid ref (AGD66): 483800 E, 5244730 N 

 

Site 7 (Lorkins Bridge): Riffle site located immediately upstream of the Lorkins Bridge on Lorkins 

Road, which is approximately 2 km m downstream of the hatchery outfall: Grid ref (AGD66): 

485350 E, 5243310 N 

 

 

 
 

Figure 1. Location of sample sites, Russell River. 

 

 

  



2.2 Sampling: Macroinvertebrates 

Two types of macroinvertebrate samples were taken at each site on 4/4/201. 

 

Quantitative samples 

Quantitative sampling of macroinvertebrates, consisting of 10 Surber samples was conducted 

within riffle habitat. The 10 samples collected at each site were pooled, then preserved with 

neutral buffered formalin prior to being returned to the laboratory.  

 

AUSRIVAS samples 

One standard AUSRIVAS kick sample was taken from riffle habitat at each site, in mid-channel 

under normal ‘non-flood’ flow conditions. Sampling was conducted with a standard 250 micron 

mesh kick net placed on the stream bed immediately downstream of patches of stream bed 

disturbed by foot. Each sample was collected over a composite 10 m area of stream bed, within 

the riffle habitat, covering the range of substrate and flow conditions observed in that habitat. 

The sample was live-picked in the field following the AUSRIVAS protocol.  

 

 

2.3 Sampling: Benthic algae 

Benthic algal biomass was assessed at each site by sampling of 15 upper rock (cobble) surfaces 

with a scourer pad sampler (method of Davies and Gee 1993), with sample locations situated 

randomly across the channel in rocky bed (riffle) habitat.  

 

In addition, benthic algal cover was assessed quantitatively at each site, by visual assessment 

using a 100 cell 30 x 30 cm gridded quadrat, placed on the stream bed in riffle habitat at 15 

random locations across the channel.  

 

Percent area of overhead shading of the stream bed was estimated using a standard hemi-

spherical densiometer once benthic biological sampling was completed. Readings were taken at 

locations across the channel at 0.25, 0.5 and 0.75 channel width, within the area of cover and 

chlorophyll sampling. At each location, a reading was taken facing upstream, downstream, bank 

left, and bank right.  

 

2.4 Sample processing 

Each pooled set of Surber samples was elutriated with a saturated calcium chloride solution and 

sub-sampled to 20% using a standard ‘Marchant’ box sub-sampler prior to hand-picking under 

magnification. Macroinvertebrates from each pooled Surber sub-sample were counted without 

identification. All individuals picked from each AUSRIVAS sample were identified to family level 

and counted. 

 

Algal scourer pad samples were extracted using an acetone-methanol solution and analysed 

colorimetrically for chlorophyll-a content using a visual wavelength spectrophotometer, by a 

standard method (consistent with APHA Standard Methods 2010). Chlorophyll-a values were 

corrected to mg per unit area (mg/m2) values, and mean value derived from the 10 samples. 

 

At each site, an overall mean for % shading was derived from the 12 shade observations and a 

overall mean for % algal cover was derived from the 10 quadrat cover estimates. 

 

 



2.5 Data analysis 

Macroinvertebrates 

The environmental and biological data from the AUSRIVAS samples were analysed using the 

established presence-absence and rank abundance Tasmanian AUSRIVAS (Australian River 

Invertebrate Assessment Scheme) models. This provided single-season values for the O/Epa 

indicator (the ratio of observed to expected families), and its associated impairment bands, as 

well as for the SIGNAL O/E score. SIGNAL is an index derived from the AUSRIVAS sample 

macroinvertebrate data which provides an indication of the proportion of the macroinvertebrate 

fauna with high pollution intolerance.  

 

The EPT indicator was also generated – the proportion of total families from the AUSRIVAS 

sample which were from the environmentally sensitive insect orders Ephemeroptera, Plecoptera 

and Trichoptera (mayflies, stoneflies and caddisflies). This indicator is a standard compositional 

bioindicator used in Tasmania, based on regionally sensitive indicator families. 

  

The Surber sample data was used to generate values for total abundance per unit area.  

 

The values for the above indicators were entered into the TRCI Aquatic Life software routine to 

generate a score for the TRCI macroinvertebrate condition indicator (MI). This integrated indicator 

is rated from 0 to 100. It is reported using 5 bands of impairment (Good, Moderate, Poor, Very 

Poor and Extremely Poor).  

 

Benthic algae 

The three indicators values for chlorophyll-a per unit area, % algal cover and % overhead shading 

were entered into the TRCI Aquatic Life software routine to generate a score for the TRCI benthic 

algal condition indicator (AI). As for MI, this integrated indicator is rated from 0 to 100 and reported 

using 5 bands of impairment (Good, Moderate, Poor, Very Poor and Extremely Poor). 

 

Table 1. Habitat characteristics of sample sites, Russell River, Autumn 2019. 

Russel R Site: Upstream HAC intake Downstream HAC outfall Lorkins Brdge 
  Date: 9-Apr-19 

GDA66 Easting 482850 483800 485350 
  Northing  5245250 5244730  5243310  

Variable Units       

Bedrock % bed area 0 0 0 
Boulder % bed area 60 5 20 
Cobble % bed area 20 40 50 
Pebble % bed area 10 30 20 
Gravel % bed area 0 15 5 
Sand  % bed area 0 10 5 
Silt % bed area 0 0 0 

Clay % bed area 0 0 0 
Algal cover % bed area 0 20 20 
Silt cover % bed area 0 0 0 

Detritus cover % bed area 0 0 0 
Moss cover % bed area 0 0 0 

Depth m < 50 cm < 50 cm < 50 cm 
Temperature  deg C 8.6 7.8 8.3 
Conductivity microS/cm 51.1 52.1 52.4 

Width watered m 15 12 16 
Width bankfull m 18 15 18 

Riffle % site area 80 100 100 
Pool % site area 0 0 0 
Run % site area 20 0 0 
Snag % site area 0 0 0 



 

3. Results 
3.1 Habitat 

All three sites were of similar width and slope and had river bed material dominated by cobble, 

pebble and gravel substrates (Table 1). Both sites had similarly well-developed riparian forest 

however there was more shading at Site 7. There was no significant difference in water 

conductivity between the sites.  

 

All three sites were dominated by riffle habitat due to conditions of high flow at the time of 

sampling. Algal cover using a visual check was classed as negligible at sites 3, and as 20% at 

sites 5 and 7. There was no evidence of fine silt or organic detritus overlaying the natural stream 

bed material at any of the sites. 

 

Overall, the habitat characteristics suggest a clean water environment at all three sites, with low 

to moderate algal cover at sites 5 and 7. 

 

3.2 Macroinvertebrates 

Based on quantitative Surber sampling, total macroinvertebrate abundance was extremely low 

at site 3 (111 individuals per m2) and also relatively low at site 7 (661 individuals per m2). In both 

cases this abundance is below the threshold for healthy sites in Tasmania (<700 individuals per 

m2). Total macroinvertebrate abundance at site 5 (1261 individuals per m2) was within the range 

for healthy sites in Tasmania (700-4,400 individuals per m2). 

 

AUSRIVAS sampling collected a similar assemblage of families at the two downstream sites, with 

the total of 18 taxa at both site 5 and site 7 (Table 2). The total number of taxa was markedly 

lower at site 3 (n=10 taxa). 

 

All three sites supported a macroinvertebrate community indicative of clean river environments, 

with a range of Ephemenopteran, Plecopteran and Trichopteran families (Table 2). 

Macroinvertebrates which are characteristic of rivers with increased sediment and/or nutrient 

enrichment (e.g. Chironomid larvae, Oligochaete worms, molluscs) were present in generally low 

numbers at all three sites, although the abundances of Hydrosphychid caddis larvae (a filter 

feeder indicative of increased organic material) were higher at the two downstream sites 

compared to site 3 where no Hydrosphychid caddis were recorded (Table 2). 

  

Results of AUSRIVAS sampling for macroinvertebrates in autumn 2019 are presented in Table 

3. The O/Epa score for Site 3 was relatively low and the site was placed in the O/Epa 

impairment Band B (‘significantly different to reference’), reflecting the lower diversity of families 

at this site and the absence of a range of expected taxa (Table 3). In contrast, the mean O/Epa 

scores for Sites 5 and 7 were relatively high, placing both sites in the O/Epa impairment Band A 

(‘equivalent to reference’) (Table 3). The results of the AUSRIVAS analysis on ranked data were 

similar, with Site 3 placed in Band B, site 5 in Band X (‘richer than reference’) and Site 7 in Band 

A (Table 3). 

 

  



Table 2. Semi-quantitative macroinvertebrate family data derived from AUSRIVAS Rapid 

assessment protocol (RAP) sampling, with derived variables. For Coleoptera, L = larvae 

      Site 3 Site 5 Site 7 

     
Upstream HAC 

intake 
Downstream HAC 

outfall 
Lorkins 
Bridge 

Class Order Family 9 April 2019 

Annelida Oligochaeta   2  4 
Arachnida Acarina    1 1 

Insecta Plecoptera Eustheniidae  6 9 
   Austroperlidae 6  1 
   Gripopterygidae  11   
   Notonemouridae  1   
  Ephemeroptera Leptophlebiidae 25 20 15 
   Baetidae 4 11   
  Odonata Telephlebiidae 1    
  Collembola     1 
  Diptera Chironomidae:     
   subfam: Chironominae  2 1 
   subfam: Orthocladiinae 5 25 4 
   subfam: Podonominae   1 
   Simuliidae   1 
   Tipulidae  4   
  Trichoptera Calocidae 2 2   
   Conoesucidae  3 1 
   Helicopsychidae   2 
   Hydrobiosidae  12 4 
   Hydropsychidae  21 49 
   Leptoceridae 11 20 33 
   Philorheithridae  2 12 
  Coleoptera Elmidae A  1 2 
   Elmidae L  2   
   Scirtidae L 6 8 9 
    Psepheniidae L 1     

    N Taxa 10 18 18 

 

SIGNAL is an index derived from the AUSRIVAS sample macroinvertebrate data which provides 

an indication of the proportion of the macroinvertebrate fauna with high pollution intolerance. 

Both SIGNAL and SIGNAL O/E scores were high at all three sites on the Russell River (Table 

3), indicating relatively low levels of impact from organic pollution on community composition. 

 

The EPT indicator is a measure of the proportion of total families from the AUSRIVAS sample 

which were from the environmentally sensitive insect orders Ephemeroptera, Plecoptera and 

Trichoptera (mayflies, stoneflies and caddisflies), and is a standard compositional bioindicator 

used in Tasmania, based on regionally sensitive indicator families. EPT scores were relatively 

high at all three sites on the Russell River sites (EPT score > 0.4 for all sites; Table 3), 

indicating low levels of impact from organic pollution on community composition at all three 

sites. 

 

The above AUSRIVAS macroinvertebrate indicators were used to run the TRCI integration 

analysis for all three sites (Table 4). Site 3 had a TRCI condition rating of Poor, due to the low 

diversity of taxa and the very low total abundance at this site (Table 4). Site 7 had a TRCI 

condition rating of Moderate, due to the relatively low total abundance of macroinvertebrates 



(Table 4). Site 5 scored highly on all three indictors (expectedness, abundance and 

composition) and had a TRCI condition rating of High (Table 4). 

 

3.3 Benthic algae 

In relation to algae results, it should be noted that high river levels at the time of sampling made 

it more difficult to observe and sample benthic algae in deeper water, while the shallow edge 

waters were only recently inundated and therefore less to support algae growth. 

 

Results are shown in Table 5 for chlorophyll-a density, shade and algal cover from samples 

taken in autumn 2019, at the same times as sampling for macroinvertebrates and fish. Results 

of the TRCI analysis of these data are shown in Table 6.  

 

At Site 3 there was negligible algae cover visible and very low levels of chlorophyll-a extracted 

from algal pads (< 1 mg/m2; Table 5). At site 5 there the level of visible algal cover was low (< 

5%), and the amount of chlorophyll-a extracted from algal pads was also very low (< 1 mg/m2).  

 

Table 3: Key indicator values (mean of two AUSRIVAS replicates) for macroinvertebrates 

in the Russell River, autumn 2019. 

  O/Epa Band O/Erk Band O/E SIGNAL SIGNAL EPT ratio Total Abundance 

                (n/m2) 

Spring 2018           

Site 3 0.52 B 0.57 B 1.02 6.1 0.5 111.1 

Site 5 0.94 A 1.17 X 1.03 6.17 0.5 1261.1 

Site 7 0.87 A 0.93 A 0.98 5.88 0.44 661.1 

 

 

Table 4: Tasmanian River Condition Index (TRCI) ratings for macroinvertebrates, autumn 

2019. 

  Component Metric/Indicator   Score Rating 

Autumn 2019      

Site 3 Expectedness Metric MIe 65 Moderate 

  Abundance Metric MIa 40 Low 

  Composition Metric MIc 50 High 

  Condition Indicator MI 40 Poor 

        

Site 5 Expectedness Metric MIe 100 High 

  Abundance Metric MIa 100 High 

  Composition Metric MIc 50 High 

  Condition Indicator MI 100 High 

            

Site 7 Expectedness Metric MIe 100 High 

  Abundance Metric MIa 40 Low 

  Composition Metric MIc 44 High 

  Condition Indicator MI 70 Moderate 

 

 



At site 7 the level of visible algal cover was low (< 5%), while the amount of chlorophyll-a 

extracted from algal pads was slightly higher but still at relatively low levels (< 4 mg/m2). (Table 

5). The TRCI algae condition indicator for all three sites was rated as Good, reflecting the low 

levels of algal cover and chlorophyll-a at all three sites in the Russel River (Table 6). 

 

Table 5: Key indicator values for benthic algae in the Russell River, autumn 2019. 

  Chlorophyll-a Shade Algal cover 

  (mg/m2) (%) (%) 

Spring 2018       

Site 3 0.54 27.6 0 

Site 5 0.54 43.8 4.9 

Site 7 3.53 30.1 4.7 

 

Table 6: Tasmanian River Condition Index (TRCI) ratings for benthic algae, autumn 2019. 

Season Site  Component Metric/Indicator   Score Rating 

Autumn 

2019 
 Algae      

  3 Biomass Metric AIb  Low 

   Cover Metric AIc  Low-Medium 

   Condition Indicator AI 100 Good 

        

  5 Biomass Metric AIb  Low 

   Cover Metric AIc  Low-Medium 

   Condition Indicator AI 100 Good 

        

  7 Biomass Metric AIb  Low 

   Cover Metric AIc  Low-Medium 

    Condition Indicator AI 60 Good 

 

3.4 Fish  

Results of fish sampling in autumn 2019 are shown in Table 7. River levels were raised on the 

day of sampling which reduced the efficiency of electrofishing. 

 

Fish diversity and abundance was very low in autumn 2019, with small numbers of adult trout 

Salmo trutta, sandies Pseudaphritis urvillii and common galaxias Galaxias maculatus being 

recorded (Table 7). These low fish numbers are likely to be the result at least in part of the high 

river levels during sampling. However, the low numbers of fish captured in autumn 2019 (total of 

9 fish) were similar to the fish results from the preceding spring 2018 (a total of 10 fish from all 

three sites in spring 2018; Mallick 2018). 

 

Table 7: Results of fish sampling in autumn 2019. 

4-Apr-19     Site 3 Site 5 Site 7 

      Upstream  intake Downstream  outfall Lorkins Bridge 

Brown trout Salmo trutta adults   1 

Sandy Pseudaphritis urvillii   2 2 2 
Common galaxias Galaxias maculatus     1 1 

 



4. Discussion 
All three sample sites in the Russell River supported a macroinvertebrate fauna characteristic of 

relatively clean-water environments with low pollution levels. All three sites had a high 

proportion of taxa from the ‘clean-water ‘’ (EPT) families Ephemenoptera, Plecoptera and 

Trichoptera. Both SIGNAL and SIGNAL O/E scores were also high at all three sites on the 

Russell River (Table 3), indicating relatively low levels of impact from organic pollution on 

community composition.  

 

Based on the AUSRIVAS data, the upstream site 3 was placed in Band B (‘significantly different 

to reference’), due to the low diversity of taxa and the very low total macroinvertebrate 

abundance at this site. The two downstream sites were placed in the A impairment Band 

(‘equivalent to reference’),  

 

The TRCI integration analysis for the macroinvertebrate data rated the upstream site 3 in Poor 

condition due to the absence of expected taxa and very low abundance at this site. Of the 

downstream sites, site 5 was rated in Good condition, while site 7 was rated in Moderate 

condition. 

 

Results from algae sampling found generally low levels of algal cover and chlorophyll-a at all 

three sites, and all three sites were rated as in good condition based on TRCI analysis of algae 

data.  

 

The diversity and abundance of fish was very low at all three sites in the Russel River autumn 

2019 (a total of 9 fish from all three sites; Table 7), which was similar to the fish results from the 

preceding spring 2018 (a total of 10 fish in spring 2018).  

 

The low fish abundance in spring 2018 was attributed to the extreme flood event which occurred 

in the Russel River in May 2018 (Mallick 2018). Large flood events that cause significant 

dislodgement of the river substrate can have significant impacts on stream biotas (both 

macroinvertebrate and fish), and this impact can last for 1-3 yeas post flood (P. D. Davies pers. 

comm.). In spring 2018, there was a marked depression in total macroinvertebrate abundance 

and macroinvertebrate diversity as well as in fish numbers at all three sites in the Russel River, 

attributable to the major flood event in the preceding winter.  

 

The results from autumn 2019 indicate a general recovery in the macroinvertebrate fauna of the 

Russel River since the 2018 flood event, although the continuing low diversity and abundance of 

macroinvertebrates at site 3 may reflect a continuing impact of the previous year’s flood. The 

continuing low numbers of fish at all three sites in the Russel River also indicate the fish 

numbers have not yet fully recovered in the Russel River from the flood event 18 months 

previous. 

5. Conclusions 
¶ The macroinvertebrate faunas of all three sites in the Russel River in autumn 2019 were 

characteristic of relatively clean-water environments; 

¶ The upstream site 3 was placed in the AURIVAS impairment Band B (‘significantly 

different to reference’) due to the absence of a number of expected families and the very 

low total abundance of macroinvertebrates at this site; 



¶ Both downstream sites were placed in the AUSRIVAS impairment Band A (‘equivalent to 

reference’); 

¶ There was only minor evidence of downstream sediment/organic enrichment impacts 

from the hatchery on macroinvertebrates and algae; 

¶ Fish numbers continue to be very low in this section of the Russel River, possibly due to 

the continuing impact of the major flood event (in May 2018) on fish numbers. 
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