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Eden Aquatic Biota Microflora and Microfauna |
of Yambulla State Forest Catchments

Comparisons beiween catchments should take into
account the problems of rare single species, sample
size and sequential sample recoveries. (Southwood
(1976).
indices is Sorensen’s Quotient of Similarity (QS)

This is expressed<as:
Qs = 2
a+b
j = the number of taxa common
0 both catchments
aand 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 (Fig4).
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

One of the simplest and commonly used |

unlogged catchments. For example Catchment 1 and
Catchment S 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 between all plots
sampled (3 per weir) for each of four seasons and to
examine differences between the algal taxa recovered
from each weir, recourse was had to Hill’s Correspon-
dence -Analysis 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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Eden Aquatic Biota Microflora and Microfauna
of Yambulla State Forest Catchments

Indices such as those of Shannon-Weiner (Margalef,
1951); Kiebs, 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 monthly

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
microflora 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-
1a 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.

Research Paper No. 9

Forestry Commission of New South Wales




Eden Aquatic Biota Microflora and Microfauna of
Yambulla State Forest Catchments

ACKNOWLEDGEMENTS

The assistance of Mr. John Dawson, Mr. Steve
Roffey (Eden Forest Research Staff) and Ms.
Rebecca Williams in making monthly collections is
gratefully acknowledged as is the constant and able
assistance of Mrs. Val Bowman (Soils and Nutrition
Section). Thanks are also due to Mr. Peter Lind
(Biometrician) for guidance with statistical inferen-
ces and to Dr, Peter Cornish and Mr. Steve Mackay
(Forest Hydrology Section) for advice on the
hydrological aspects of the study and for location
maps. Mr. F.R. Humphreys, Mrs. M. Lambert and
Dr. J. Turner kindly read the draft and made many
valuable suggestions. :

BIBLIOGRAPHY

Aston, H.L. (1977). Aquatic plants of Australia.
Melb. Univ. Press. 368 pp.

Australian Senate. (1977). ‘Report from the Senate
Standing Committee on Science and the En-
vironment, Wood chips and the environment.
454 pp.

Barlocher, F. and Kendrick, B. (1976).
Hyphomycetes as intermediaries of energy
flow in streams. In Recent Advances in
Aquatic Mycology. Ed. E.B. Gareth Jones. pp.
335-357. Wiley and Sons, New York. 749 pp.

Bayly, I.LA.E,, Bishop, J.A., Chapmam, M., His-
cock, I.D., Jolly, V.H. and Williams, W.D.
(1967). Anillustrated key to the genera of the
Crustacea of Australian inland waters. Aust.
Soc. Limnology Newsletter. 37 pp.

Bayly, I.A.E. and Williams, W.D. (1981). Inland
waters and their ecology. Longman Cheshire,
Melbourne. 314 pp.

Beak, T.W., Griffing, T.C. and Appleby, A.G.
(1976). Use of artificial substrate samplers to
assess water pollution. In Biological Methods
for the assessment of water quality. A Sym-
posium. Ed. Cairns, J. and Dickson, K.L.
Amer. Soc. Test. Mat. Phil. USA. 256 pp.

Beams, S.D. (1977). Magmatic evolution of the
Southeast Lachlan Fold Belt, Australia. Ph.D.
Thesis. Dept. Geology, La Trobe Univ. 325 pp.

Berrie, A.D. (1976). Detritus, microorganisms
and animals in freshwater. In The role of
terrestrial and aquatic organisms in decom-
position processes. Ed. Anderson, J.M. and
Macfadyen, A. pp. 323-338. Blackwell Sci.
Pub., Oxford. 474 pp.

Bertin, L. (1972). Larousse Encyclopedia of
Animal Life. Hamlyn, London. 640 pp.

Blackburn, Wendy, M. and Petr, T. (1979). Forest
litter decomposition in a mountain stream in
Victoria, Australia. Arch. Hydrobiol. 86. 453-
498.

Blyth, J.D., Doeg, T.J. and St. Clair, R.M. (1984).
Response of the macroinvertebrate fauna of
the Mitta Mitta River, Victoria to the con-
struction and operation of Dartmouth Dam. 1.
Construction and initial filling period. Occ.
Pap. Mus. Vict. |, 83-100.

Bold, H.C., Alexopoulos, C.J., and Delevoryas, T.
(1980). Morphology of plants and fungi. Har-
per and Row, New York. 819pp.

Boughton, W.C. (1970). Effects of land manage-
ment on quantity and quality of available
water, Aust. Water Resources Council Res.
Project 68/2. Water Research Laboratory,
Univ. N.S.W.

Bowen, L.D. and Smalls, 1.C. (1980). Some lim-
nological features of the Sydney Water Supply
System. In An ecological basis for water
resource management. Ed. Williams, W.D.
pp- 324-331. A.N.U. Press, Canberra. 417 pp.

Bridges, R.G. (1983). Integrated logging and
regeneration in the silvertop ash-stringybark
forests of the Eden Region. For. Comm. NSW.
Res. Pap. No.2. 27 pp.

Brown, G.W., Carr, G.W. Cherry, K.A., Craig,
S.A., Horrocks, G.F.B.,, Mernkhorst, K.A,
Opie, A.M, and Triggs, B.E. (1986). Floraand
Fauna of the Quadra Forest Block, East Gip-
psland, Victoria. Ecol. Survey, Rpt. No.6. State
Forests and Lands Service, Melbourne. 83 pp.

Burgess, J.S., Olive, L.J. and Reiger, W.A. (1980).
Sediment discharge response to fire in
selected small catchments - Eden, N.S.W.
Hydrology and Water Resources Symposium,
Adelaide. Inst. Engineers Aust. pp 157-161.

Burgess, J.S., Rieger, W.A. and Olive, L.J. (1981).
Sediment yield change following logging and
fire effects in dry sclerophyll forests in
southern New South Wales. Proc. Internat.
Symp. Erosion and Sediiment Transport in
Pacific Rim Steep Lands. I.A.U.S. Pub. No 132.

Carr, G.W., Horrocks, G.F.B., Cherry, K.A,, Opie,
AM., Triggs, B.E. and Schulz, M. (1984).
Flora and fauna of the Coast Range Forest
Block, East Gippsland, Victoria. Ecol. Survey,
Rept. No. 4. State Lands and Forest Service,
Melbourne. 100 pp.

Clegg, J. (1965). Freshwater life.
Warne and Co. London. 283 pp.

3rd Ed,,

Forestry Commission of New South Wales

Research Paper No. 9




Eden Aquatic Biota Microflora and Microfauna
-15- of Yambulla State Forest Catchments

Cornish, P.M. (1975). The impact of forestry
operations on water quality. For. Comm.
N.S.W. Tech. Pap. No. 24. 12 pp.

Cornish, P.M. (1983). Modified rural practices
to control non-point sources of pollution
(Forestry). In Proc. Workshop on Non-point
Sources of Pollution in Australia, 7-10 March
1983]. Monash University, Melboumne. Dept.
Resources and Energy, Canberra. pp. 160-171.

Cornish, P.M. (1986). Catchment protection. A

forest perspective. For. Comm. NSW. Misc.
Pap. No. 1210. 16 pp.

Cornish, P.M. and Binns, D. (1987). Streamwater
quality following logging and wildfire in a dry
sclerophyll forest in south eastern Australia.
I. Turbidity. For. Ecol. Manag. 22, 1-28.

DeDeckker, P. and Williams, W.D, (1986). Lim-

nology in Australia. CSIRO/Dr. W, Junk,
Melbourne. 671 pp.

Deflandre, G. (1959). Rhizopoda and Actinopoda.
In Freshwater Biology Ward, H.B. and Whip-
ple, G.C. Ed. Edmondson, W.T. pp. 232-264.
2nd. Ed., Wiley and Sons, New York. 1248 pp.

Dick, M.W. (1976). The ecology of aquatic
Phycomycetes. In Recent Advances in
Aquatic Mycology. Ed. Gareth-Jones, E.B.,
pp. 513-542, Wiley and Sons. New York. 749
pp.

Dickman, M. (1968). Some indices of diversity.
Ecology 49, 1191-1193.

Doeg, T.J. (1984). Response of the macroinver-
tebrate fauna of the Mitta Mitta River,
Victoria to the construction and operation of
Dartmouth Dam. 2. Irrigation release. Occ.
Pap. Mus. Vict. 1. 101-108.

Gaufin, A.R. (1973). Use of aquatic invertebrates
" in the assessment of water quality. In Biologi-
cal methods for the assessment of water
quality Ed. Williams, W.D. ANU Press, Can-
berra. 417 pp.

Gleason, F. (1976). The physiology of the lower
freshwater fungi. In Recent Advances in
Aquatic Mycology. FEd. Gareth-Jones, E.B.
pp- 543-572. Wiley and Sons, New York. 749
pp.-

Graynoth, E. (1979). Effects of logging on stream
environments and faunas in Nelson. M. Z. J.
Marine Freshwater Res., 13, 79-109.

Hart, B.T. (1974). A compilation of Australian
Water Quality Criteria. s«ust. Water Res.
Counc. Tech. Pap. No. 7. Aust. Govt. Printet,
Canberra. 349 pp.

Hortle, K.G. and Lake, P.S. (1982). Macroinver-
tebrate assemblages in chamnelised and
unchannelised sections of the Bunyip River,
Victoria. Aust. J. Mar. Freshwater Res. 33,
1071-1082.

Hough, D.J. (1983). The influence of parent rocks
on the nature of surficial materials in the
Eden Region. M.Sc. Thesis, Aust. Nat. Univ.
Canberra. 208 pp.

Hulbert, S.H. (1971). The nonconcept of species
diversity: A critique and alternative
parameters. Ecology, 53, 577-586.

Hynes, H.B.N. (1960). The biology of polluted
waters. Liverpool Univ. Press Liverpool. 202
pp.

Hynes, H.B.N. (1970). The ecology of ruaning
waters. Univ. Toronto Press, Torontd. 555
pp. :

Ingold, C.T. (1976). The morphology and biology
. of freshwater fungi including Phycomycetes.
In Recent Advances in Aquatic Mycology.
Ed. Gareth- Jones, E.B, pp. 335-357. Wiley
and Sons, New York. 749 pp.

Jahn, T.L., Bovee, E.C. and Jahn, F.F. (1981).
How to know the protozoa. 2nd. Ed. W.C.
Brown, lowa. 279 pp.

Jolly, V.H. and Chapman, M.A. (1966). A
preliminary biological study of the effects of
pollution on Farmer’s Creek and Cox’s River,
New South Wales. Hydrobiologia, 27, 160-192.

Krebs, CJ. (1972). Ecology. The experimental
analysis of distribution and abundance. 2nd.
Ed. Harper and Row, New York. 694 pp.

Lake, J.S. (1971). Freshwater Fishes and Rivers
of Australia. Thomas Nelson, Sydney. 61 pp.

Lambert, M. and Turner, J. (1983). Soil nutrient
vegetation relationships in the Eden area.
Aust. Forestry. 46, 200-209.

Liewellyn L,C. (1983) The distribution of fish in
New South Wales. Aust. Soc. Limnol. Special
Pub. No. 7.

Mackay, S.M. and Cornish, P.M., (1982). Effects
of wildfire and logging on the hydrology of
small catchments near Eden, N.SW. First
Nat. Symp. Forest Hydrology, pp 111-117. Inst.
Engineers Aust. Nat. Conf. Pub. No. 82/6.

Mackay, S.M., Mitchell, P.A. and Young, P.C.
(1980). Hydrologic changes after wildfire in
small catchments near Eden, N.S.W. Hydrol-
ogy and Water Resources Symp., Adelaide. Inst.
Engineers Aust. pp ., 150-156.

Research Paper No. 9

Forestry Commission of New South Wales




Eden Aquatic Biota Microflora and Microfauna of
Yambulla State Forest Catchments

Mackay, S.M. and Robinson, G. (1987). Effects
of wildfire and logging on streamwater
chemistry and cation exports of small forested
catchments in south-castern New South
Wales, Australia. Hydrological Processes 1,
359-384.

Maclennan, 1. (1950). Studies of Algae. M.Sc.
Thesis, School of Botany Univ. Melboume. 156
pp.

MacLeod. J.A. (1975). The freshwater algae of
south-eastern Queensland. Ph.D. Thesis,
Dept. Botany, Univ. Queensland. 902 pp.

Marchant, R., Mitchell, P. and Norris, R. (1984).
A distribution list for the aquatic inver-
tebrates of the lowland region of the La Trobe
River, Victoria. Occ. Pap. Mus. Vict. 1, 63-79.

Margalet, R. (1951). _ Diversidad de especies en
las communidades .naturales. Publnes. Inst.
Biul. apl. Barcelona. 6, 59-72. Quoted in South-
ward (1976) q.v.]

Margalet, R. (1957). La teoria de la informacion
en ecologia. Mem. Real Acad. Ciencias Antes
Barcelona. 32, 373-449. [Quoted in Southward
(1976) q.v.]

Masters, Margaret, M. (1976). Freshwater
Phycomycetes on Algae. In Recent Advances
in Aquatic Mycology. Ed. Gareth Jones, E.B.
pp. 489-512. Wiley and Sons, New York. 749
pp.

Metzling, L.H. (1977). An investigation of the
distribution of aquatic macro-invertebrates
found in sections of strcams flowing through
arcas with different amounts of vegetation
cover. B.Sc. Hons. Thesis, Monash Univ., Mel-
bourne. 76 pp.

Metzling, L., Graesser, A,, Suter, P. and Mar-
chant, R. (1984). The disiribution of aquatic
macroinvertebrates in the upper catchment of
the Latrobe River, Victoria. Occ. Pap. Mus.
Vict. 1, 1-62.

Michaclis, F.B. (1984). Poussible effects of forestry
on inland waters of Tasmania. A review. En-
viron. Conserv. 11, 331-343.

Needham, J.G. and Needham, P.R. (1981). A
guide to the study of fresh-water biology. Sth.
Ed., Holden-Day Inc.; San Francisco. 108 pp.

Noland, L.E. (1959). Ciliophora.(In Freshwaler
Biology. Ward, H.B. and Whipple, G.C. Ed.
Edmondson, W.T. pp. 265-292. 2nd. Ed., Wiley
and Sons, New York, 1248 pp.

Norris, R.H. and Georges, A. (1986). Design and
analysis for assessment of water quality. In

Limnology in Australia. 'Ed. DeDeckker, P
and Williams, W.D. pp. 555-572. CSIRO,
Melbourne and Dr. W. Junk, Dordrecht. 671
pp.

Olive, LJ. and Rieger, W.A. (1985). Variation
in suspended sediment concentration during
storms in five small catchments in south east

New South Wales. Aust. Geog. Studies. 23,
38-51.

Olive, L.J. and Rieger, W.A (1987). Eden Catch-
ment Project. Sediment transport and
catchment disturbance, 1970-1983. Dept.
Geog. Ocean. Monog. Ser.1. Univ. N.S.W., Aust.
Defence Force Acad., Canberra. 162-pp.

Patrick, Ruth. (1959). Bacillariophyceae. In Fresh-
water Biology. Ward H.B. and Whipple, G.C. -
Ed. Edmondson, W.T. pp. 171-189. 2nd. Ed,,
Wiley and Sons, New York. 1248 pp.

Patrick, Ruth. (1976). Use of algae especially
diatoms, in the assessment of water quality.
In Biological Methods for the assessment of
water quality. A Symposium. Ed. Cairns, J,,
and Dickson, K.L.- Amer. Soc. Test. Mat. Phil.
Pa. 256 pp. :

Pidgeon, R.W.J. and Cairns, 8.C. (1981). Decom-
. position and colonisation by invertebrates of
native and exotic leaf material in a small
stream in New England (Australia).
Hydrobiologia, 77, 113-127.

Playfair. G.I. (1907). Some new or less well known
desmids found in New South” Wales. Proc.
Linn. Soc. N.S.W., 32, 160-201.

Playfair, G.1. (1908). Some Sydney desmids. Proc.
Linn. Soc. N.S.W.,, 33, 603-608.

Playfair, G.I. (1912). Plankton of the Sydney
Water Supply. Proc. Linn. Soc. NS.W.,, 37,
512-552.

Playfair, G.I. (1914). Contributions to a
knowledge of the biology of the Richmond
River, N.S.\W. Proc. Linn. Soc. NS.W., 39, 93-
151.

Playfair, G.I. (1915a). The genus Trachelomonas.
Proc. Linn. Soc. NS.W., 40, 1-41.

Playfair, G.I. (1915b). Freshwater algae of the
Lismore District: With an Appendix on the

algal fungi and Schizomycetes. Proc. Linn. Soc.
N.S.W., 40, 310-362.

Playfair, G.I. (1917). Australian freshwater
phytoplankton. [Protococcoideae]. Proc. Linn.
Soc. N.S.W., 41, 823-852.

Forestry Commission of New South Wales

Research Paper No. 9




-17-

Eden Aquatic Biota Microflora and Microfauna
of Yambulla State Forest Catchments

Playfair, G.1. (1918). New and rare freshwater
algae. Proc. Linn. Soc. N.S.W., 43, 497-543.

Playfair, G.1. (1919). Peridinae of New South
Wales. Proc. Linn. Soc. N.S.W., 44, 793-818.

PlaAyfair, G.l. (1921). Australian freshwater

flagellates. Proc. Linn. Soc. N.S.W., 46, 99-146..

Playfair, G.I. (late). (1923). Notes on freshwater
algae. Proc. Linn. Soc. N.S.W.,, 50, 206-228.

Postgate, J. (1988). The ghost in the laboratory.
" New Scientist, 117, 49-52.

Powling, 1.J. (1980). Limnological features of
some Victorian reservoirs. In An ecological
basis for waler resources management. Ed.
Williams, W.D,, pp. 332-342 . A.N.U. Press.
Canberra. 417 pp.

Prestcott, G.W. (1978). How to know the Fresh-
water Algac. W.C. Brown. lowa 3rd Ed., 293
pp-

Recher, H.F,, Rohan-Jones, W. and Smith, P.
(1980). Effects of the Eden woedchip in-

dustry on terrestrial vertebrdtes with’

recommendations for management. Forestry,
Comm. N.S.W. Res. Note 42. Gov. Printer,
Sydney. &3 pp.

Richardson, B.A. (1985). The impact of forest
road construction on the benthic invertebrate
and fish fauna of a coastal stream in southern
New South Wales. Aust. Soc. Limnol. Bull.
No. 10, 65-88.

Rieger, W.A,, Olive, L.J. and Burgess, J.S. (1979).
Sediment discharge response to clear-fell log-
ging in selected small catchments at Eden,
NS.W. Proc. 10th N.Z. Geography Conf.
Auckland. pp. 44-48.

Ricger, W.A,, Olive, LJ. and Burgess, 1.S. (1982).
The behaviour of sediment concentrations in
small forested catchments. First Nat. Symp.
Forest Hydrology. Inst. Engin. Aust. Pub. 82/6,
pp. 79-83.

Robinson, D.P. (1977). The study of the inver-
tebrate fauna of three mountain sireams in
relation to the type of land use in each of the
three stream catchments. B.Sc. Hons. Thesis,
Monash Univ,, 71 pp.

Sainty, G.R. and Jacobs, S.W.L. (1981). Water
plants of New South Wales. Water Res.
Comm. N.S.W. 550 pp.

Shicl, RJ. and Koste, W. (1979). Roiifera
recorded from Australia. Trans. Roy. S. Aust.
103, 57-68.

Shiel, R.J. and Koste, W. (1986). Australian
Rotifera : Ecology and Biogeography. In Lim-
nology in Australia. Ed. DeDeckker, P. and
Williams, W.D., pps. 141-150 . CSIRO/DR w.
Junk, Melbourne. 671 pp.

Smith, J. (1988). Aquatic Life, pps 8.49-8.51. In
Forestry Operations in Eden Management
area. Enviromental Impact Statement. Har-

ris-Daishowa (Australia) Pty. Lty. Appendix
1.

Smith, B.J. and Kershaw, R.C. (1979). Field
Guide to the Non-marine Molluscs of South
Eastern Australia. ANU Press, Canberra. 285
pp. .

Southwood, T.R.E. (1976). Ecological methods
with particular reference to the study of insect

populations. Chapman and Hall, London.
391 pp.

Stewart, W.D.P. (1980). Some aspects of struc-
ture and function in N 2- fixing cyanobacteria.
Ann. Rev. Microbiol. 34, 497-536.

Stewart-Oaten, A., Murdoch, W.W. and Parker,
K.R. (1986). Environmental impact assess-

ment. "Pseudoreplication” in time. Ecology, 67,
929-940.

Thompson, R. H. (1959). Algae. In Freshwater
Biology. Ward, H.B., and Whipple G.C. Ed.

Edmondson, W.T. pp. 115-170. Wiley and Sons,
New York. 1248 pp.

Tudor, E.R. (1971). Diatoms as indicators of
nuirient status of water bodies of Victoria,
Tasmania and South Australia. B.Sc. Hons.
Thesis, Monash Univ. 249 pp.

Turner, J. and Lambert, M.J. (1986). Effects of
forest harvesting nutrient removals on soil
nutrient reserves. Oecologia, 70, 140-148.

Whitelegge, T. (1889). Marine and freshwater
invertebrate fauna of Port Jackson. Proc. Roy. -
Soc. N.S.W. 23, 163-323.

Wilhm, J.L. (1967) Comparison of some diversity
indices applied to populations of benthic mac-
roinveriebrates in a stream receiving organic

wastes. J. Water Pollut. Control Fed. 39, 1674-
1683.

Williams, W.D. (1980). Australian Freshwater
Life. MacMillan, Melbourne. 321 pp.

Willidms, W.D. (1981a). Inland aquatic sys[ems
An overview, In Ecological Biogeography of
Australia. Ed., Keast, A. pp. 1079-1094..
Monog. Biol. 41. Dr. w. Junk, The Hague.
1434 pp.

Research Paper No. 9

Forestry Commission of New South Wales




Eden Aquatic Biota Microflora and Microfauna of
Yambulla State Forest Catchments

Williams, W.D. (1981b). The Crustacea of
Australian inland waters.[/n Ecological
Biogeography of Australia. Ed., Keast, A. pp.
1102-1138. Monog. Biol. 41. Dr. W. Junk,
The Hague. 1434 pp.

Williams, W.D. (1981c). Aquatic insects: An
overview. |/n Ecological Biogeography of
Australia. Ed., Keast, A. pp. 1213-1229).
Monug. Biol. 41. Dr. W. Junk, The Hague.
1434 pp.

Williams, W.D. (1983). Life in inland waters.
Blackwell Sci. Pub., Melbourne. 252 pp.

Williams, W.D. and Wan, H.F. (1972). Some
distinctive features of Australian Inland
Waters. Water Res. 6, 829-836.

Willoughby, L.G. (1977). Freshwater Biology.
Pica Press, New York. 167 pp.

Yule, C.M. (1978). Fauna-substrate relationships
in a Victorian coastal stream with considera-
tion of the impact of dam construction. B.Sc.
Hons. Thesis, Monash Univ. 74 pp.

Forestry Commission of New South Wales

Research Paper No. 9




Eden Aquatic Biota Microflora and Microfauna

-19-

of Yambulla State Forest Catchments

APPENDIX 1. Vegetation of three Yambulla State Forest research catchments.
CATCHMENT SITE OVERHANGING VEGETATION
1 1 Acacia longifolia (Andr.) Willd., Melaleuca squarrosa
Donn ex. Sm.
1 2 Acacia longifolia, Leptospermum juniperinum Sm.,
Melaleuca squarrosa.
1 3 Acacia longifolia, Gahnia radula Benth., Melaleuca
squarrosa.
3 2 Allocasuarina littoralis Salisb., Exocarpos cupressiformis
Labill., Kunzea sp.
3 3 Acacia longifolia, Dodonea triquetra Wendl.
Lasiopetalum sp., Melaleuca squarrosa.
5 1 Allocasuarina littoralis, Gahnia radula.
5 2 Lomandra longifolia Labill.,, Melaleuca squarrosa,
Pittosporum undulatum Vent.
5 3 Acacia longifolia, Gahnia radula, Lomandra longifolia.
APPENDIX 2. Sampling times for aquatic biota in Yambulla State Forest research
catchments and their environs. 1986-1987.
DATE SAMPLE DAYS SEASON WEIRS REMARKS
NO. FROM
START
1986
5/11 1 0 Spring 1,3,5
17/11 2 12 " 1,3,5
25/11 3(1) 20 " 2,8,4,5
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 " l1to6
16/3 7 131 Autumn lto6 W4/1 and W5/1 dry.
13/4 8 159 " 1,2,3,5,6 W2/1 & 2, W4 dry.
19/5 9 195 " " " " and W5/2 dry.
15/6 10 222 Winter " W2/1 & 3, W4 dry.
13/7 11 250 " 1,3,4,5,6 Weir 2 dry.
11/8 12 279 " 1to 6
8/9 13 307 Spring 1,3,4,5,6 Weir 2 dry.
14/10 14 343 oo 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 (CSIRO) 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 7] 5 6
>19 mm - 45 - 10 175 0 0 4.5
' 5-19mm 70 1.8 45 49 6.9 15.5 4.7 10.9
2.4-5 mm 225 148 13.0 242 156 22.6 294 17.7
1.2-24mm 342 629 347 579 257 325 525 29.5
0.5-1.2mm 334 144 364 83  29.7 246 12.0 30.0
<0.5 mm 29 1.6 114 36 4.7 48 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
31/3/771t01/1/85 4,9-8.1 - 5.6-7.9 4.8-8.0 5.1-7.9 b5.3-8.6
(Mackay and
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 of Prestcott (1976) with exception of Cyanochloronta
(Bold et al. 1980).

POTENTIAL CAUSES OF

TAXON BLOOMS TAINTS FILTER REMARKS
CLOGGING
CYANOCHLORONTA This group includes many
(CYANOPHYTA) _ nuisance algae.
(blue-green algae,
cyanobacteria)
Chroococcus Epiphytic. Eu-and tychoplanktonic(2).
May fix nitrogen(4).
Gloeothece "
Epipelic(1).
Spirulina * "
+* Oscillatoria * * * "

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

+ Anabaena * "
Nodularia * "
CHLOROPHYTA
{green algae)
i +  Chlamydomonas Found in eu- and tychoplankton(2),
! Volvox * Blooms of short duration in

summer ponds. Favours waters
rich in nitrogen(2},

+  Gloeocystis Common(2).
+*  Ankistrodesmus Planktonic(1.2),
+* Scenedesmus Epipelic, planktonic(1),
+*  Pediastrum * Forms blooms in very cold waters.
Epipelic(2), planktonic(1),
Bulbochaele On stems of submerged plants(2).
Oedogonium * . Forms blooms especially in rush
beds(2).
Prefers still waters. Epiphytic(1)
+* Spirogyra * Produces green clouds of filaments
in floating mats(2). Prefers still
waters(1),
+  Zygnema * Forms green clumps and floating

mats. Not as dense as Spirogyral2).
Prefers still waters(1).

:, Netrium Saccoderm desmid(2),
+* Closterium. Ubiquitous{3).
+* Cosmarium . Large genera with many variations
of morphology(2).
+  Desmidium Filamenious desmid(2),
Euastrum Prefers acid waters(2),
. Micrasterias Planktonic. Most species found in

soft or actd waters(2),
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+* Staurastrum Most species found in acid waters(2),
Tetmemorus In USA is confined to acid waters{2),

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

EUGLENOPHYTA

(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).

PYRRHOPHYTA

(dinoflagellates) Some species produce blooms.
Glenodinium ?
BACILLARIOPHYCEAE
(diatoms)
Coscinodiscus Common in fresh water, especially
in algal blooms(2). Planktonic(1).
Opephora Epiphytic.

*  Synedra * * Common in plankton and as scums
on substrates(2). Blocks water filters
and taints water. Benthic(1)

+* Tabellaria * Eu-and tychoplankton(2). Blocks
filters.

Cocconels Epilithic, epiphytic(1).
Amphipleura Benthic(2).
*  Anomoneoneis - Benthic or tychoplankton. Grows
mingled with other algae(2).
Diploneis Planktonic, epipelic(2).
Frustulia Epipelic(1).
+* Navicula " (1)
' Pinnularia Planktonic(2).
Stauroneis Epipelic(1}.

+*  Gomphonema Epiphytic(1).

+* Amphora Epipelic(1). 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.

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

RHODOPHYTA

{red algae)

*  Batrachospermum On stones and sticks in cold,
flowing water(1) 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 FOOD SOURCE

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

Fungi Parasitic on fish, invertebrates, breakdown of organic
matter such as leaf litter(4).

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

Protozoa Wide variety of feeding methods. i.e. parasitism,
phagotrophy, saprozoic grazing(1).

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

Nematoda Organic matter(3),

Nematomorpha Some larvae parasitic on insects(3).

Rotifers ‘Microscopic plants and animals, particles of organic matter(3),

Gastrotricha Detritus, bacteria, algae, protozoalS).

Molluscs Filter feeders. Small particles of organic matter(3).

Annelida Most are mud feeders. Some are blood feeders(1).

Tardigrada Some are carnivores. Most feed on juices of lower plants.

Arachnida Carnivorous or parasitic(3),

Crustacea

Cladocera ‘Microscopic plants(1).
Copepoda f)a)irnivorous. Crustaceans, insects, diatoms, filamentous algae.
1
Insecta Wide variety of food sources.

(1)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 26
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 0.27 042 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 062  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
*@S= _2J  whereJ = Taxa common to both weirs and

a+tb  aand b =Taxa in each seperate weir.
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APPENDIX 8. Eden 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 Wallagaraugh arm of Mallacoota Inlet.

On 13.2.85 an inspection was made of the Wal-
Iagaraugh 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’
1.5 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; 155 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.

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 c¢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 of leaves 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
c¢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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