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SUMMARY 

Forty-nine algal genera have been recorded from 
experimental weirs and freshwater streams in Yambulla 
State Forest and its environs during 1986-87, together 
with twenty-six invertebrate taxa. The significance of 
each taxa is discussed. 

No clear differences were apparent between logged and 
unlogged weirs or between burnt and unburnt weirs 
during the study. A quantitative assessment based on 
selected algal taxa is considered necessary before any 
final conclusions can be drawn. 

INTRODUCTION 

The Senate Standing Committee on Science and the 
Environment in a report on the woodchip industry 
(1977) emphasised the need for biological research in 
relation to forestry. Conclusion 69 stated "The extreme 
lack of knowledge in the biological sphere in Australia 
is a cause for serious national concern. It is hampering 
responsible decision making in areas of considerable 
social importance". Conclusion 75 further stated that 
"taxonomic studies of the Australian fauna and flora, 
the invertebrates in particular, are absolutely basic to 
research progress in many biological fields of impor­
tance to forestry". Recommendation 13 noted the value 
of part-time and amateur contributions to such work. 

Michaelis (1984) Ieferring to a joint Forestry Commis­
sion/ Australian Museum study of the effects on 
terrestrial vertebrates of "clear felling" at Eden (Recher 
et al., 1980) as one of the most detailed forest ecology 
studies to date says that it emphasises the need for a 
comparable study on the fresh water biota. This need 
has also been advanced by Smith (1988) in an Eden 
Environmental Impact Statement. 

Studies of river biota have been made for the Cox's 
River in central New South Wales (Jolly and Chapman, 
1966), for some streams in northern N.S.W. (playfair, 
1914; Pidgeon and Cairns, 1981) for coastal rivers in 
southern N.S.W. ( Richardson, 1985), for the Sydney 
Water Supply (Bowen and Smalls, 1980) and there is 
an early listing for the Sydney region (Whitelegge, 
1889). 

Victorian rivers have been the subject of many recent 
investigations (Maclennan, 1950; Tudor, 1971; Met­
zling, 1977; Robinson, 1977; Yule, 1978; Blackburn 
and Petr, 1979; Powling, 1980; Hortle and Lake, 1982; 
Blyth et al., 1984; Carr et al., 1984; Doeg, 1984; 
Marchant et al., 1984; Metzling et al., 1984; Brown et 
al. , 1986) and in south-eastern Queensland MacLeod 
(1975) has reported on the known freshwater algae. 

Two major components of river biota are algae and 
invertebrates. Algae are found in fresh waters 
throughout the world in rivers, streams, lakes, dams, 
puddles, marshes, bogs and temporary pools. Some 
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grow vigorously in polluted waters whilst others 
grow only in waters of high purity. Being green 
plants they require sunlight and a supply of nutrients 
such as nitrogen and phosphorus. Feeding on these 
are a wide variety of invertebrates, mostly very small, 
which in turn become a food base for larger or­
ganisms, culminating in animals such as fish, 
amphibians and birds. 

Many freshwater species of algae and invertebrates 
are cosmopolitan, but because of differences in 
catchment geology, terrain, riparian vegetation, num­
ber and size of riffle beds and other factors it did not 
appear reasonable to make extrapolations to the Eden 
Forest Region without a local survey. In November 
1986 the Forestry Commission of New South Wales 
began a study of the flora and fauna of some Eden 
forest streams to determine the effects of logging and 
fire on such ecosystems. This report outlines the 
fmdings of an inventory of the microfauna and 
microflora of six catchments within Yambulla State 
Forest between November 1986 and October 1987. 

STUDY AREA 

1. Location 

Yam bulla S.F. No. 126 is located in south-eastern 
New South Wales, at 37 0 29'S and 149 0 35'E 
(Mackay and Robinson, 1987) and has an area of 51 
771 ha (18.6% of the total State Forests of the Eden 
Region (278 529 ha) (Harris-Daishowa, 1988). 

The six research catchments in Yambulla State Forest 
(Fig. 1) were chosen for the survey because of the 
considerable amount of hydrological and other data 
available from sampling stations at weirs in each 
catchment (Mackay and Cornish, 1982; Cornish and 
Binns, 1987; Mackay and Robinson, 1987; Olive and 
Reiger 1987). 

2. Geology 

Beams (1977), Rieger et al., (1979), Mackay and 
Cornish (1982) and Hough (1983) described the 
geology of the Yambulla research catchments as 
based mostly on Adamellite granites. This rock type 
produces shallow, yellow duplex soils of low nutrient 
status (Lambert and Turner, 1983; Turner and Lam­
bert, 1986) with some patches of red duplex soil in 
catchments 5 and 6 (Mackay and Cornish, 1982). 

Catchment 4 is somewhat different from the other 
five catchments. Cornish (1986) reported a 
hydrological response after wildfrre which was 
separated from the other five catchments together 
with higher magnesium concentrations in the 
streams and a different ratio of monovalent to 
divalent cations. He suggested that this indicated the 
presence of small areas of an undetected rock, 
possibly basalt. 
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Appendix 3 shows the bed load composition of the six 
weirs between November 1985 and April 1986 
(Forestry Comm. Unpubl.). Differences between the 
two samplings of Weir 1 and Weir 2 show the constant­
ly changing nature of the stream beds. 

(b) Water temperature 

Water tempemture influences the growth and reproduc­
tion of aquatic organisms directly by affecting the mte 
of metabolic processes and indirectly by factors such as 
changes in the amount of available oxygen. 

Water temperatures in the Yambulla weirs during the 
study are shown in Fig. 3. 

Differences in tempemture' between the weirs are 
probably due to 9ifferences in shading by riparian 
vegetation and to stream depth. These differences are 
s.mall and all show a marlced decline from April to June. 
The range of temperatures suggests that a wide 
spectrum of algae and invertebrates may be expected to 
occur throughout the year. 

(c) pH 

Hart (1974) recommends that pH changes of more than 
0.5 units from the natural seasonal maxima and minima 
should be examined. Bayly and Williams (1981) 
however consider that there is a poor correlation 
between pH and the level and composition of aquatic 
biota and conclusions as to its effects should be treated 
with caution. 

Appendix 4 shows a mnge of pH from 4.8 to 8.6 over a 
period often years but in 1986-1987 the mnge was pH 
6.1 to 7.2. Bayly and Williams (1981) say that the vast 
majority of Australian inland streams have pH ranges 
of from 4 to 10 which suggests that there is nothing 
unusual about these results. 

(d) Dissolved oxygen 

There is a la«k of data on the dissolved oxygen 
requirements of \ Australian freshwater aquatic or­
ganisms. Hart (1974) suggests that a minimum 
constant dissolved oxygen concentration of 5 mg/l 
should be adequate to protect freshwater fish and their 

. forage organisms. 

Data on dissolved oxygen is not available for the Eden 
catchments but unless serious pollution occurs it would 
be unproductive to monitor oxygen levels. North 
American and European workers however pay much 
attention to this factor because of widespread problems 
of agriCUltural and ind~strial pollution of surface 
waters. 

(e) Nitrogen and phosphorus 

(i) Nitrogen 

Forestry Commission of New South Wales 

From whatever source Hart (1974) considers that 
nitrogen levels should not exceed 0.1 of the 96 hr 
LCDso value using the water in question and the most 
important sensitive plant or animal in the locality as a 
test organism. 

The importance of certain blue-green algae found in 
the Eden biota for nitrogen fixation is unknown. 
However Anabaena, Gleothece, Nodularia, Oscil­
latoria and Spirulina are reported to fix nitrogen 
(Stewart, 1980). This group of algae, sometimes 
referred to as cyanobacteria, commonly form blooms 
during ponding conditions after long spells of dry 
weather. Such blooms are quickly dissipated by the 
first major spate. Care is needed when assessing the 
importance of suc:h contributions to the nitrogen pool 
as Postgate (1988) suggests that many ghost effects 
have been recorded due to difficulties in exclusion of 
other nitrogen sources. 

At Yambulla although maximum nitrate concentra­
tions were observed to increase markedly 
immediately after fire the long te~ levels appear to 
be low ie., ~.43 x 10-3 me~ N03 L- for Catchment 1 
to 7.26 x 10- meq N03 L-1 for Catchment 5 (Mackay 
and Robinson, 1987). 

Problems caused by excess nitrogen are likely to 
occur only when there are agricultural lands under 
intensive animal husbandry draining into the catch­
ments or where there is excessive or incorrect use of 
fertilizers. 

(ii) Phosphorus 

The role of inorganic phosphates in aquatic nutrition 
is complex and realistic criteria for water quality for 
human consumption are hard to establish (Hart 1974). 
Hart referS to the Williams and Wan (1972) study of 
certain Victorian lakes which showed t!rt mean 
phosphate contents of 0.02-0.63 mg P04IL- did not 
produce excessive algal growth. Canadian sources set 
a limit of 0.2 mg P04IL-1 for water used in food 
preparation and for drinking water but say that even 
this may be too high (JIart 1974). Jv.lean P041evels at 
Yambulla mnged from 1.0 x 10- mN P04 L-1 for 
Catchment 3 to6.8x 10- meqP04L- for Catchment 
5 between March 1977 and January 1985 (Mackay 
and Robinson, 1987) . 

5. Comparison of Catchments 

Determination of the effects of logging and fire on 
stream biota presents considerable difficulties. 
Boughton (1970) warns of the problems which may 
arise when using paired catchments for hydrological 
studies and gives some examples. By extension this 
caution needs to be considered in the present context 

Two problems are apparent. Differences in flow rates 
between weirs may not be constant and differences in 
nutrient input and shading may be hard to separate 
from changes due to turbidity. 
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Comparisons between catchments should take into 
account the problems of rare single species, sample 
size and sequential sample recoveries. (Southwood 
(1976). One of the simplest and commonly used 
indices is Sorensen's Quotient of Similarity (QS) 

This is expressed as: 

QS = 2j 
a+b 

j = the number of taxa common 
to both catchments 

a and b = the number of taxa in each 
of the two groups being 
compared. 

The QS index may place too great a value on the scores 
for a single species and it is affected by sample size. 
In this study it has been used only for algae found in 
weirs where three fixed points could be sampled in any 
one month. 

Because of the nature of the data and the apparent 
uniformity of the biota across all the weirs, recourse 
was had to an Average Linkage Cluster Analysis of 
Sorensen's Quotient of Similarity using a series of 
twelve Quotients available for August 1987 (FigA). 
Such data are not quantitative in a statistical sense but 
are intended to suggest possible hypotheses for further 
evaluation. 

The results did not reveal close links between burnt 
and unburnt catchments or between logged and 
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unlogged catchments. For example Catchment 1 an~ 
Catchment 5 are shown to be related. However the 
former was an unlogged control with the last fire in 
1972, whereas the latter was completely burnt in 1979 
with complete crown scorch. Similarily, Catchment 
2 which was part logged in 1987 but has no recent 
fire history was linked to Catchment 4 of which 95 % 
was burnt in 1972. The latter also has a different 
hydrological response, higher magnesium concentra­
tions and different monovalent to divalent cation 
ratios. Again Catchments 3 and 6 are shown to be 
related and have similiar fire histories but different 
logging intensities. 

To explore further the relationships betw.een all plots 
sampled (3 per weir) for each of four seasons and to 
examine difference:; between the algal taxa recovered 
from each weir, recourse was had to Hill's Correspon­
dence ·AnaIysis using a computer program developed 
by the CSIRO. 

Correspondence Analysis is a subjective attempt to 
detect patterns of data which suggest hypotheses 
testable by subsequent field experiments. No sig­
nificant trends were apparent from such' analyses for 
either plots or species when examined on a seasonal 
basis. There was some indication (Fig. 5) of differen­
ces between green algae and diatoms based on one 
year's results. This was probably due to differences 
in mobility and niches occupied by the respective 
genera. No differences between plots per season were 
evident (Fig. 6). 
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Figure 4. Average Linage Cluster Analysis of Sorensen's Quotients of Similarity for all Yambull 
Research Weirs, August 1987. (1. Pomaderris Ck., 2. Geebung Ck., 3. Peppermint Ck., 4. Grellea Ck., 5. 
Stringybark Ck. and 6. German's Ck.) 
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Figure 5. Hill's Correspondence Analysis of relationships between algal taxa found in all Yambulla weirs 
November 1986- October 1987 . 
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Indices such as those of Shannon-Weiner (Margalef, 
1951); Krebs, 1972) were not determined in this 
preliminary study. The relevance of these indices and 
problems with their application are discussed by Mar­
galef (1951; 1957) [Quoted in Southwood]; Wilhm 
(1967); Dickman (1968); Gaufin (1973); Hulbert 
(1971); Southwood (1976); Norris and Georges (1986) 
and Stewart-Oaten et al. (1986). 

To obtain such indices it is necessary to quantify the 
microflora in some way. Preliminary trials with micro­
scope slides placed in holders at the bottom of several 
weirs has shown promise once the problems of rapid 
heavy deposition of a few algal species can be over­
come. These deposits are so intense as to make counts 
of individual cells difficult A lessening of the time 
of exposure appears to be the simplest solution but 
may be complicated by a change in the composition 
of the microalgae deposited. 

CONCLUSIONS 

The main finding was the presence of many algal taxa 
in all six weirs and in all seasons. Twenty three out of 
forty seven taxa occurred in at least five weirs and 
sixteen were recovered in eleven out of twelve inonthly 
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samplings. The potential value of the less common 
taxa as monitors of change is being examined but no 
firm conclusions can be arrived at until specific 
identifications are made. Because of the lack of 
overall ecological information on the Australian 
micro.flom and the time needed to process the diatom 
material this may take some time .. 

The use of algal components of the aquatic biota 
appears to offer the best prospect for determining any 
significant differences between logged and unlogged 

. ·areas. Two techniques show promise. These are 
Shannon-Weiner type indices based on the deposition 
of algae on slides exposed at the bottom of the weirs 
(Beak et al., 1976, Patrick 1976) or sampling based on 
plankton net recoveries. From experience at Yambul­
la the former is more likely to be effective. 

The invertebrate fauna did not appear to offer a 
sufficient basis for determining differences between 
weirs due to the absence of riffle beds of a size and 
frequency which would allow unbiased monitoring. 

The study was made in a dry year and was confined to 
identifications to a generic level. The first factor 
indicates the need for a flexible approach to sampling 
times when investigating the effects of turbidity. 
Attention will also need to be given to specific 
identifications especially of the algae and the setting 
up of a herbarium collection for future reference. 

Forestry Commission of New South Wales 
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APPENDIX 1. Vegetation of three Yambulla State Forest research catchments. 

CATCHMENT 

1 

1 

1 

3 

3 

5 

5 

5 

APPENDIX 2. 

SITE 

1 

2 

3 

2 

3 

1 

2 

3 

OVERHANGING VEGETATION 

Acacia longifolia (Andr.) Willd., Melaleuca squarrosa 
Donnex. Srn. 

Acacia longifolfa, LeptospennumJuniperinwn Srn., 
Melaleuca squarrosa. 

Acacia longifolia, Galmia radula Benth., Melaleuca 
squarrosa. 

AUocasuarina littoralis Salisb., Exocarpos cupressifonnis 
Labill., Kunzea sp. 

Acacia longifolia, Dodonea triquetra Wendl. 
Lasiopetalum sp., Melaleuca squarrosa. 

Allocasuarina littoralis, Galmia radula. 

Lomandra longifolia Labill., Melaleuca squarrosa, 
Pittosporum undulatum Vent. 

Acacia longifolia, Galmia radula, Lomandra longifolia. 

Sampling times for aquatic blota in Yambulla State Forest research 
catchments and their environs. 1986-1987. 

DATE SAMPLE DAYS SEASON WEIRS REMARKS 
NO. FROM 

STAR!' 

1986 

5/11 1 0 Spring 1,3,5 
17/11 2 12 1,3,5 
25/11 3(1) 20 2,3,4,5 

17/12 4 42 Summer 2,3,4,5 Weir 4/3 dry(2). 

1987 

20/1 5 76 2,3,4,5 W4/2 and W4/3 dry. 
.4/2 6 91 11 1 to 6 

16/3 7 131 Autumn 1 to 6 W4/l and W5/ 1 dry. 
13/4 8 159 11 1,2,3,5,6 W2/1 & 2, W4 dry. 
19/5 9 195 11 11 

11 and W5/2 dry. 

15/6 IQ. 222 Winter 11 W2/1 & 3, W4 dry. 
13/7 11 250 11 1,3,4,5,6 Weir 2 dry. 
11/8 12 279 11 1 to 6 

8/9 13 307 Spring 1,3,4,5,6 Weir 2 dry. 
14/10 14 343 11 1,3,5,6 Weirs 2 & 4 dry. 

(1) Includes samples from the Towamba, Allen Brook and Wallagaraugh Rivers together 
with Flume 2 and Gipple's (CSIRb) Weirs (Catchment 2). 

(2) W4/3 means. Weir 4 at sample position 3 
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APPENDIX 3: Bed load size class distribution (%) for Yambulla State Forest research 
weirs (Forestry Comm. Unpublished). 

SIZE DISTRIBUTION WEIR 

1 1 2 2 3 4 5 6 

>19 mm 4.5 1.0 17.5 0 0 4.5 

5-19 mm 7.0 1.8 4.5 4.9 6.9 15.5 4.7 10.9 

2.4-5 mm 22.5 14.8 13.0 24.2 15.6 22.6 29.4 17.7 

1.2-2.4 mm 34.2 62.9 34.7 57.9 25.7 32.5 52.5 29.5 

0.5-1.2 mm 33.4 14.4 36.4 8.3 29.7 24.6 12.0 30.0 

<0.5 mm 2.9 1.6 11.4 3.6 4.7 4.8 1.4 7.4 

Month Sampled 11/85 3/86 11/86 3/86 4/86 3/86 3/86 11/85 

APPENDIX 4: Water pH ranges in Yambulla State Forest research weirs. 

CATCHMENT AND WEIR 
PERIOD 

1 2 3 4 5 6 

31/3/77 to 1/1/85 4.9-8.1 5.6-7.9 4.8-8.0 5.1-7.9 5.3-8.6 

(Mackayand 
Robinson (1987) 

28/10/86 to 27/5/87 6.1-7.0 6.4-6.9 6.3-7.1 6.5-6.8 6.5-7.1 6.7-7.2 
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APPENDIX 5: Notes on some algae recovered from Yambulla State Forest and its environs. 
Algae are listed in order ofPrestcott (1976) with exception of Cyanochloronia 
(Bold et al. 1980). 

TAXON 

CYANOCHLORONTA 
(CYANOPHYrA) 
(blue-green algae, 
cyanobacteria) 

Chroococcus 

Gloeothece 

Spirulina 
+* OsciHatoria 

+ Anabaena 
Nodularia 

CHLOROPHYrA 
(green algae) 

+ Chlamydomonas 
Volvox 

+ GloeocysUs 
+* Ankisirodesmus 
+* Scenedesmus 
+* Pediasirum 

Bulbochaele 
Oedogoniwn 

+* Spirogyra 

+ Zygnema 

Neirium 
+* Closterium. 
+* Cosmarium 

+ Desmidium 
Euasirum 
Micrasterias 
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POTENTIAL CAUSES OF 

BLOOMS TAINTS FILTER 
CLOGGING 

* 
* * * 

* 
* 

* 

* 

* 

* 

* 

REMARKS 

This group includes many 
nuisance algae. 

Epiphytic. Eu -and tychoplanktonid2). 
May fix nitrogen(4). 

Epipelid 1). 

Produces cyanotoxins which under 
some conditions are toxic to animals 
and many cause liver damage and 
skin complains in hum9.ns. 

Found in eu- and tychoplankton(2). 
Blooms of short duration in 
s~mmer ponds. Favours waters 
rich in nitrogen(2). 

Common(2). 
Planktonid 1,2). 
Epipelic, planktonid 1). 
Forms blooms in very cold waters. 

Epipelid2), planktonic(l). 
On stems of su bmerged plants(2). 
Forms blooms especially in rush 

beds(2). 
Prefers still waters. Epiphytid 1) 
Produces green clouds of filaments 

in floating mats(2). Prefers still 
waters(l). 

Forms green clumps and floating 
mats. Not as dense as Spirogyrd2). 

Prefers still waters( 1). 
Saccoderm desmid(2). 
Ubiquitous(3) . 
Large genera with many variations 

of morphology(2). 
Filamentous desmid(2). 
Prefers acid waters(2). 
Planktonic. Most species found in 

soft or acid waters(2). 
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+* Staurasirwn Most species found in acid waters(2). 
Tetmemorus In USA is confin~d to acid waters(2). 

* NiteUa * Found in soft or acid waters, bogs(2). 

EUGLENOPHYfA 
(euglenids) 

+ Euglena * * * Occasionally forms dense red blooms 
on still surface water(2). 
Planktonic( 1). 

Phacus - (1) 
+ Trachelomonas Planktonic(l). Occurs in shallow 

water, bogs and among aquatic 
weeds. A large genus common in 
fresh water(2). 

PYRRHOPHYfA 
(dinoflagellates) Some species produce blooms. 

Glenodinium ? 

BACILLARIOPHYCEAE 
(diatoms) 

Coscinodiscus Common in fresh water, especially 
in algal blooms(2). Planktonic(l). 

Opephora Epiphytic. 
* Synedra * * Common in plankton and as scums 

on substrates(2). Blocks water fIlters 
and taints water. Benthic(1) 

+* TabeUana * Eu-and tychoplankton(2). Blocks 
fIlters. 

Cocconeis Epilithic, epiphytic(l). 
Amphipleura Benthic(2). 

* Anomoneoneis . Benthic or tychoplankton. Grows 
mingled with-other algae(2). 

* Diploneis Planktonic, epipelic(2). 
* Frustulia Epipelic(l). 

+* Navicula " (1) 
Pinnularia Planktonic(2) . 
Stauroneis Epipelic(1). 

+* Gomphonema Epiphytic(1). 
+* Amphora Epipelic(l). Epiphytic(2). 
+* Cymbella Epipelic, epiphytic but mostly 

free floating(1,2). 
Denticulata May be epiphytuc( 1). 

+* Nitzschia Sometimes in strands, epipelic(1). 
Usually solitary, epipelic. 

+* Sunrella Eu -and tychoplankton(2), epipelic( 1). 

RHODOPHYfA 
(red algae) 

* Batrachospermum On stones and sticks in cold, 
flowing wated1) Prefers low light 
intensities(2) . 

• 
+ 

Indicates taxon was found also by Jolly and Chapman. (1966) in the Cox's River and its tributary . 

Indicates taxon was found also in the Sydney Water Supply by Bowen and Smalls (1980). 

(I)Hynes (1970); (2)Prestcott (1978); (3)Bold et al. (1980); (4)Stewart (1980) 
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APPENDIX. 6: Potential food sources of the aquatic biota recorded in the current survey 
of the Yambulla research catchments. 

TAXON 

Bacteria 

Fungi 

Algae 

Protozoa 

Platyhelminthes 

Nematoda 

Nematomorpha 

Rotifers 

Gastrotricha 

Molluscs 

Annelida 

Tardigrada 

Arachnida 

Crustacea 
Cladocera 

Copepoda 

Insecta 

FOOD SOURCE 

Organic matter. Important factor in primary release 
of plant nutrients(2.4)~ 

Parasitic on fish. invertebrates. breakdown of organic 
matter such as leaflitterl4). 

Dissolved nutrients and photosynthesis. Some blue-green 
algae (Cyanobacteria) fix nitrogen(2) 

Wide variety of feeding methods. i.e. parasitism. 
phagotrophy. saprozoic grazing(l). 

Graze on diatoms. protozoa. small crustaceans. annelids. (1) 

Organic matterl3). 

Some larvae parasitic on insects(3). 

'Microscopic plants and animals. particles of organic matter(3). 

Detritus. bacteria. algae. protozoa(3). 

Filter feeders. Small particles of organic matterl3). 

Most are mud feeders. Some are blood feeders(l). 

Some are carnivores. Most feed onjuices of lower plants. 

Carnivorous or parasitid3). 

.Microscopic plants(l). 

Carnivorous. Crustaceans. insects. diatoms. filamentous algae. 
(11. 

Wide variety of food sources. 

(l)Bertin (1972); (2)Bold et aL (1980); (3)Williams (1980); (4)Bayly and Nilliams (1981) 
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APPENDIX 7: 
... 

Sorensen's Quotients of Similarity for Yambulla State Forest research 
weirs at each monthly sampling (November 1986 - October 1987). 

WEIRS COMPARED 

MONTH 1-2 1-3 1-4 1-5 1-6 2-3 2-4 2-5 2-6 

Nov 0.50 0.40 
Dec 0.57 0.53 
Jan 0.70 0.44 
Feb 0.59 0.40 0.53 0.67 0.57 0.44 0.63 
Mar 0.53 0.44 0.45 0.44 
Apr 0.69 0.60 
May 0.53 0.67 0.53 
Jun 0.60 0.73 0.62 
Jul 0.59 0.62 0.62 
Aug 0.54 0.50 0.43 0.43 0.46 0.50 0.27 0.42 0.56 
Sep . 0.52 0.54 0.67 0.59 
Oct 0.65 0.75 0.58 

WEIRS COMPARED 

MONTH 3-4 3-5 3-6 4-5 4-6 5-6 

Nov 0.53 
Dec 0.50 
Jan 0.46 
Feb 0.44 0.47 0.55 
Mar 
Apr 0.53 
May 0.62 0.62 0.57 
Jun 0.64 0.76 0.67 
Jul 0.46 0.52 0.56 
Aug 0.47 0.46 0.60 0.48 0.53 0.50 
Sep 0.67 0.53 0.63 0.55 0.53 0.52 
Oct 0.59 0.65 0.52 

... QS= ~ where J = Taxa common to both weirs and 
a+b a and b = Taxa in each seperate weir. 
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APPENDIX 8. Eaen District report on algal deposits in the Wallagaraugh Rivers. 

Following reports in the Canberra Times (31.1.85) by J. 
Turnbull. reported slime/sludge deposits, which he 
attributed to wood chipping, in the Wallagaraugh arm 
of Mallacoota inlet.attributing slime/sludge deposits in 
the WallagarauglLarm of Mallacoota Inlet. 

On 13.2.85 an inspection was made of the Wal­
l~garaugh River from Johnson's Bridge upstream to the 
N.S.W.-Victorian border; a distance of about 6.5 km. 
One noticeable feature during 4 hours on the river was 
the prevalent "jumping"'of large fish (mullet?), and the 
many fish visible in the water. 

The part of the river inspected is open water; the tidal 
influence and brackish water extended to within about 
15 km of the border. Upstream from the border the 
river consists of pools separated by rocky rapids. 

The river was flowing at a low level. Monthly rainfall 
from October 1984 have been 28.5 mm; 61 mm; 124.5 
mm; 15.5 mm and 25 mm to 12th February. The 
long-term monthly average is 60 - 70 mm. 

A matte-like coating was found on rocks, logs and 
weed and litter accumulations along the river. The 
coating was best developed over rocks in shallow 
water, particularly the fresh-water area immediately 
south of the border. Here in shallow water, up to 50 cm 
deep, the coating formed a 1 cm thick layer over the 
rocky bottom. The build-up of the matter was greatest 
in backwater and low flow areas. 
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The coating material is black-brown in colour, has a 
peaty odour when crushed and in very shallow water 
was green-tinged on the surface. 

For the most part the sandy bottom of the river 
appeared clean. The river bottom is not visible at 
depths greater than about 75 cm due to organic 
staining of the water. 

A number of samples of the coating material were 
collected. 

Samples 3-6 were collected from brackish water about 
3 km south of the border. A thin layer (5 mm) of the 
material had coated accumulations ofleaves and twigs 
in depressions on the sandy bottom. It had similarly 
coated weed beds in the area. The water depth was 10 
- 30 cm and water flow was minimal. 

Sample 8 was collected in freshwater at the N.S.W.­
Victorian border. The material formed a thick matte (1 
cm) over a rocky bottom in a shallow (10 cm) 
backwater. 

The samples collected during this inspection have 
been sent to Dr. John Harris at the N.S.W. Fisheries 
Department for possible identification and comment. 
His reply will be provided as soon as it is received. 

"Material similar to that collected in this part of the 
Wallagaraugh R. has also been found coating rocks in 
upstream tributaries." 
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