Snowy Flow Response Monitoring:
Impact of the 2002-03 wildfires on the macroinvertebrate assemblages of the Snowy River catchment

The multivariate analysis portray change in assemblage composition in the similarities of the
first two post-fire sampling seasons autumn 2003 and spring 2003. These are well below the
average and range of pre-fire similarities.

A SIMPER analysis was performed on the first two post-fire seasons compared to all pre-fire
samples to determine the taxonomic families responsible for the change in community
structure (Table 5). The results of the SIMPER analysis showed that a decrease in Caenidae,
Gomphidae, Heterodonta, Baetidae, were the highest contributors to the overall dissimilarity
(35% contribution).

Table 5. Comparison of the pre and post-fire average abundance, average dissimilarity,
dissimilarity/standard deviation, percent contribution and cumulative percentage
contribution for fauna at the Snowy River at McKillops Bridge (Site 7).

Pre-fire Post-fire

Av. Av. Av.
Species Abundance Abundance Dissimilarity Diss/SD Contribution% Cum.%
Caenidae 235.86 8.67 6.17 3.1 11.49 11.49
Gomphidae 2414 0.50 4.75 4.85 8.85 20.34
Heterodonta 44.44 2.67 3.99 1.84 7.44 27.78
Baetidae 19.56 0.17 3.79 1.57 7.06 34.84
Hydrophilidae 14.14 0.25 3.29 1.67 6.13 40.97
Oligiochaeta 48.94 128.5 2.71 1.50 5.05 46.02
Leptoceridae 3.86 0.00 2.15 1.53 4.01 50.04

Mowamba River (Site 12)

No significant difference in abundance was apparent between any pre-fire and post-fire
comparisons for both seasons. The family richness shows a significant decrease in

the first autumn post-fire and pre-fire comparison and there appears to be seasonal
differences between spring and autumn samples with autumn consistently having a
higher family richness.

The multivariate data implies that the first post-fire season is similar to the pre-fire sample
similarities, however, the following season from spring 2003 to spring 2005 are outside the
range of the pre-fire similarities. Although the first season portrayed no abrupt change in the
multivariate data, a SIMPER analysis was performed between pre-fire and all post-fire
samples to determine the changes to the macroinvertebrate assemblage composition.

The SIMPER results showed that a decrease in the mayfly families Leptophlebiidae and
Baetidae and an increase in Oniscigastridae contributed to 20% of the overall dissimilarity
(Table 6).
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Snowy Flow Response Monitoring:
Impact of the 2002-03 wildfires on the macroinvertebrate assemblages of the Snowy River catchment

Table 6. Comparison of the pre and post-fire average abundance, average dissimilarity,
dissimilarity/standard deviation, percent contribution and cumulative percentage
contribution for fauna at the Mowamba River (Site 12).

Pre-fire Post-fire

Av. Av. Av.
Species Abundance Abundance Dissimilarity Diss/SD Contribution% Cum.%
Leptophlebiidae 14.50 0.42 3.31 3.65 8.47 8.47
Baetidae 19.25 3.5 247 2.04 6.32 14.79
Oniscigastridae 3.31 10.06 2.30 1.27 5.9 20.69
Heterodonta 37.64 33.97 2.29 1.82 5.87 26.57
Elmidae 21.36 16.06 1.92 1.43 4.92 31.49
Caenidae 14.06 4.97 1.75 1.48 4.49 35.98
Hydropsychidae 2.58 6.44 1.68 1.40 4.30 40.28
Nematoda 3.53 12.42 1.66 1.27 4.26 44.53
Gripopterygidae 4.39 2.39 1.53 1.18 3.91 48.44
Nemertea 0.08 2.89 1.40 1.30 3.58 52.02

Thredbo River (Site 13)

The log abundance planned comparison showed that there was a significant decrease in the
first three post-fire seasons compared with the corresponding average pre-fire abundances.
The abundance data decreased again sharply in spring 2005. The family richness contrasts
indicated that there was a significant decrease between all autumn post-fire samples and
pre-fire samples. Although the post-fire spring observations of family richness fell below the
range of spring pre-fire observations, the reduction was only significant in spring 2005.

The nMDS ordination and similarity mean plot show a decrease in similarity in the first three
post-fire seasons compared to the similarity of pre-fire similarities. In spring 2004 and
autumn 2005 the average similarity between post-fire and pre-fire are within the range of
pre-fire similarities. In spring 2005 the similarity drops markedly falling well below the range
of pre-fire similarities.

The SIMPER routine was performed on the first three post-fire sampling seasons compared
to all pre-fire samples (Table 7). The results indicated that Oniscigastridae, Gripopterygidae,
Chironomidae, Heterodonta, Caenidae, contributed to 33% of the overall dissimilarity of the
abundance data. The taxa Oniscigastridae, Gripopterygidae, Chironomidae, Caenidae
showed a decrease in abundance, however there was an increase in the order Heterodonta,
which at this site comprises only of the family Sphaeridae.
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Snowy Flow Response Monitoring:
Impact of the 2002-03 wildfires on the macroinvertebrate assemblages of the Snowy River catchment

Table 7. Comparison of the pre and post-fire average abundance, average dissimilarity,
dissimilarity/standard deviation, percentage contribution and cumulative
percentage contribution for fauna at Thredbo River (Site 13).

Pre-fire Post-fire

Av. Av. Av.
Species Abundance Abundance Dissimilarity Diss/SD Contribution% Cum.%
Oniscigastridae 37.78 1.56 3.95 1.14 9.1 9.1
Gripopterygidae 8.69 1.00 2.89 2.28 6.67 15.79
Chironomidae 78.00 17.94 2.55 3.97 5.90 21.68
Heterodonta 3.86 11.33 2.53 2.29 5.84 27.52
Caenidae 15.81 4.94 249 1.43 5.76 33.28
Ceratopogonidae 28.00 8.89 2.07 2.46 4.79 38.07
Elmidae 5.14 0.50 1.96 1.25 4.52 42.59
Hydroptilidae 3.89 0.67 1.78 1.21 4.10 46.69
Baetidae 7.33 3.06 1.77 1.81 4.08 50.77

Cann River (Site 25)- unburnt

There was a significant abundance increase in the first autumn post-fire samples, but the
average value was within the range of pre-fire autumn observations. Significant decrease in
average abundance was apparent between pre-fire spring samples and spring 2005 post-fire
sample. The family richness data indicated that there were no significant differences between
any planned contrasts except for autumn 2005 sample and autumn pre-fire samples.
However, this mean is within the range of pre-fire autumn observations.

There is no difference between pre and post-fire community assemblages as the average
similarity of post-fire and pre-fire samples is close to the average and within range of the
similarities of pre-fire samples.

4.3.2 Riffles

The univariate mean plots for abundance and family richness, nMDS ordination, control chart
and planned comparisons are located in Appendix 2 Riffle results.

Snowy River downstream of Mowamba River (Site 1)

Macroinvertebrate mean log abundance show no significant difference immediately post-fire
in autumn 2003, however there are significant decreases in autumn 2004 and 2005 which fall
below the range of pre-fire observations. Mean family richness also show no significant
difference in the autumn season immediately following the fire, however significant decrease
was apparent the following year in autumn 2004.

The similarity mean plot shows that mean seasonal similarities post-fire were with in the
range of mean pre-fire similarities.
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Snowy Flow Response Monitoring:
Impact of the 2002-03 wildfires on the macroinvertebrate assemblages of the Snowy River catchment

Snowy River upstream Sugarloaf Creek (Site 2)

There was no significant difference between pre and post-fire comparisons in the 2003
sampling seasons post-fire. A significant decrease (p<0.01) was recorded for the mean pre-
fire and autumn 2005 comparison. The mean family richness comparisons only showed
significant decrease between the mean pre-fire spring samples and spring 2004 comparison.

The mean plot of similarity indicates that the post-fire autumn and spring similarities means
were close to and within range of mean pre-fire similarities.

Snowy River at Rockwell (Site 3)

There were no significant differences detected for any of the mean abundance comparisons.
Family richness results indicated a significant difference between means for both the spring
and autumn pre-fire and post-fire 2004 comparison. These observations fell below the range
of pre-fire observations.

The mean similarity of the first year post-fire is close to and within range of pre-fire
similarities. In spring 2004, the mean similarity falls outside the range of pre-fire similarities.

Snowy River downstream of Blackburn Creek (Site 4)

In the autumn pre-fire verses the autumn 2003 post-fire comparison there was a significant
increase in mean abundance. A significant decrease was recorded between the autumn
pre- fire and autumn 2005 post-fire sampling season which is well below the range of
pre-fire autumn observations. There was no significant difference (P<0.01) for any of the
spring comparisons.

The mean family richness results show that there was no significant difference between
pre-fire and the following 2003 autumn however there was a significant decrease in

spring 2003. Significant decreases were also recorded for the spring and autumn 2005
sampling seasons verses the pre-fire data. All observations post-fire were below the range
of any pre-fire observations.

The nMDS ordination and the Bray Curtis similarity measure mean plot indicates that the first
two post-fire mean similarities was close to and within range of pre-fire similarities however
became less similar in spring and autumn 2005.

Snowy River at Willis (Site 6)

Significant increases in mean abundance were recorded for all autumn comparisons
however no significant differences were recorded for any of the spring comparisons even
though they were above the range of pre-fire observations. Mean family richness data only
showed significant increase between spring 2004 post-fire verses spring pre-fire comparison.
The mean abundance and mean family richness appear to show seasonal fluctuations with
autumn having higher mean abundance and family richness compared to spring samples.

The Bray Curtis similarity mean plot indicates that the mean similarity for post-fire seasons
were all close to the mean and with in range of pre-fire similarities.
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Snowy Flow Response Monitoring:
Impact of the 2002-03 wildfires on the macroinvertebrate assemblages of the Snowy River catchment

Snowy River at Mckillops Bridge (Site 7)

No significant differences were recorded for mean abundance between the first post-fire year
and their corresponding pre-fire comparisons. Significant decreases were evident in autumn
2004 and 2005 and their pre-fire autumn comparisons. These observations were with range
of pre-fire autumn observations. There was significant increase in mean abundance in spring
2005. Mean family richness results show significant decreases for all autumn comparisons
whereas no significant differences were recorded between any of the spring comparisons.

The Bray Curtis similarity mean plot indicates that post-fire similarities were close to the
mean and with in range of pre-fire similarities.

Mowamba River (Site 12)

A significant difference in mean log abundance was only recorded between spring 2005
post-fire and the spring pre-fire comparison. The mean family richness shows significant
decreases in post-fire autumn 2004 and 2005 and the pre-fire autumn comparisons which
also fell below the range of pre-fire autumn observations. A significant decrease was evident
between the post-fire spring 2005 and the spring pre-fire comparison. All spring post-fire
observations were below the spring pre-fire range. The mean abundance and mean family
richness appear to show seasonal fluctuations with autumn having higher mean abundance
and family richness compared to spring samples.

The Bray Curtis similarity mean plot indicates that most post-fire similarities were close to the
mean and with in range of pre-fire similarities. Spring 2005 shows a decrease in similarity
compared to the mean pre-fire similarities.

Thredbo River (Site 13)

A significant decrease in mean log abundance was only recorded in the autumn 2005
post-fire verses autumn pre-fire comparison. This observation was with in range of

pre-fire observations. This was also reflected in the mean family richness which showed
significant decrease in the same seasonal comparison and yet fell within the range of

pre-fire observations. The mean abundance and mean family richness both appear to portray
seasonal fluctuations between spring and autumn. The autumn seasons appear to have
higher mean abundance and mean family richness than the spring sampling seasons.

The Bray Curtis similarity mean plot indicates that the post-fire similarities were close to the
mean and within range of pre-fire similarities.

Cann River (Site 25) -unburnt

There were significant increases apparent in mean abundance between autumn 2003,
autumn 2005 and their pre-fire autumn comparison. No significant differences were
evident in any of the mean family richness comparisons. The post-fire autumn 2003 and
2005 observations for both abundance and family richness fell above the range of pre-fire
autumn observations.

The Bray Curtis similarity mean plot shows that post-fire similarities were close to and with in
range of pre-fire similarities.
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