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La Trobe University Department of Environmental
Management and Ecology and
The Murray-Darling Freshwater Research Centre (MDFRC)
2010/2011 Honours Projects

The goal of the Honours year is to add a component of research training to the
Bachelor of Science in Environmental Management and Ecology. Students from
any University are welcome to apply for the honours program as long as they
meet the entry requirements below. The course includes advanced theory,
training in research methods, writing and presentation and a research project
culminating in a thesis.

The Honours course takes 39 weeks and has two intakes:
January (thesis due in November) or July (thesis due in April).
Note that some projects are more suited to one intake due to seasonal factors.

Entry to the Honours program requires an overall average in third year of not
less than 60%, and at least 65% in 60 credits relevant to the Honours project.
Students will be chosen on the basis of their academic performance, enthusiasm,
and project interests.

Students who meet the criteria must also find a staff member willing to act as
their supervisor. For this reason, students interested in Honours should approach
staff members within the Department of Environmental Management and
Ecology or The Murray-Darling Freshwater Research Centre directly.

Collaborative agencies include The Murray-Darling Freshwater Research Centre
(Wodonga and Mildura), Department of Sustainability and Environment,
Department of Primary Industries, Albury City Council, North East Region
Water Authority, the Integrated Institute for Agricultural Development
(Rutherglen), as well as a number of Landcare Groups.




Food Webs

Experimental dietary manipulations for determining the importance of
different food resources to shrimp and other freshwater consumers (Mid-year
intake)

The understanding of the relative importance of the potentially numerous organic matter sources and
the nature of linkages within riverine-floodplain food webs is poorly understood. This deficiency
prevents a thorough understanding of ecosystem functioning and hampers attempts to manage the
freshwater component communities. Shrimp are a dominant component of riverine-floodplain food
webs and play an important role in many aquatic ecosystems, influencing food web structure and
function through alterations in sediment cover, the processing of leaf litter and detritus, grazing and
predation, and as prey for fish and waterbirds. However, despite their abundance and ecological
significance, research on shrimp has mainly been limited to studies of the distribution or aspects of
biology and ecology of adult shrimp whereas studies on shrimp productivity are limited.

This study plans to investigate the effect of food type on shrimp productivity. Our chosen species will
be Paratya australiensis a common species of lowland rivers and standing freshwater bodies. This
study will focus on laboratory feeding trials. Laboratory trials will examine feeding shrimp and
possibly other freshwater consumers in the laboratory on different food types such as macrophytes,
chironomids, algae, leaf litter (Eucalyptus and/or willow) to compare how growth rates (i.e.
productivity) differ on different food resources. In addition we will examine shrimp and possibly other
freshwater consumers food preferences by giving a choice of different food items to the consumer. By
understanding the role of shrimp within riverine-floodplain food webs we can better understand the
dynamics of food web processes. This will therefore allow us to improve the management of our
important freshwater resources. In addition, this study will contribute greatly to our understanding of
shrimp diet which is largely missing in the Australian riverine-floodplain literature.

Supervisors Affiliation | Location Phone Number | Email

Drs Sally Hladyz, Amina Price | MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
and Daryl Nielsen

Effects of microbial processing on stable isotope signatures in river
ecosystems

Our knowledge of food webs in rivers and wetlands is heavily reliant on the use of stable isotopes of
carbon and nitrogen. These stable isotopes are used to trace the movement of organic matter through
aquatic food webs. The interpretation of the stable isotope data is critically dependent on our
understanding of the way that stable isotope ratios vary as they move through the food web. While we
have some understanding of the way that digestion and assimilation by animals affects stable isotopes
and can factor this into our analysis, the same can not be said for the processing undertaken by
microbial communities. We know that a large proportion of the organic matter in aquatic ecosystems
is processed by microbes and in some instances this processing is important to make the organic
matter available to animal consumers. Our ignorance of the role of microbial communities in
influencing isotopic signatures has the potential to undermine our interpretation of aquatic food webs.

This study plans to investigate the effect of microbial community processing on the stable isotope
signatures of common forms of organic matter believed to be important in aquatic ecosystem food
webs. The project will be largely lab based. The work will subject different types of organic matter
(e.g. leaves, macrophytes, biofilm) to varying environmental conditions and microbial communities
and then compare the stable isotope signatures of the initial material to the processed material. The
results will inform our analysis of aquatic food webs and potentially change our understanding of
aquatic ecosystem functioning.
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Supervisors Affiliation | Location Phone Number | Email

Drs Ben Gawne and Gavin Rees | MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au

The influence of land use on food resources for aquatic biota in the Mitta
Mitta catchment

Basal food resources (algae, biofilm and terrestrial litter) in stream food webs vary widely in their
quality and quantity in response to the surrounding catchment characteristics. These resources are a
major determinant of the higher order biotic communities and may structure the species diversity,
abundance and function. Land use within the catchment can have major implications on the quality
and quantity of these basal resources. Land use can impact on the basal resources through altered
vegetation and riparian zone composition and cover, altered inputs of particulate and dissolved organic
matter, increased sediment loads, altered nutrient status and direct physical disturbance due to direct
access to streams by stock. Therefore, these altered resources may impede growth, reproduction, and
maintenance of the biotic communities.

This project proposes to assess the quality and quantity of these primary food resources and examine
food web linkages to macroinvertebrates in un-impacted forested streams and heavily impacted
agricultural streams in the Mitta Mitta catchment. This will help determine how land management
practices may impact on the riverine environment.

Supervisors Affiliation | Location | Phone Number | Email

Drs Sally Hladyz and Ben Gawne | MDFRC Wodonga | 02 6024 9650 info@madfrc.org.au
and Rob Cook

Crayfish and Fish Ecology
The physiological requirements of spiny crayfish

Crayfish species’ distributions are often determined by altitude and these boundaries may be changing
due to climate change. Using state of the art equipment recently purchased by the MDFRC, we will
measure the oxygen and temperature requirements of several crayfish species, which should allow us
to make predictions about the potential impact of climate change on their future distributions.

Supervisors Affiliation Location Phone Number | Email
Dr Susan Lawler La Trobe University Wodonga 02 6024 9874 s.lawler@Ilatrobe.edu.au
Dr Rick Stoffels MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au

Murray Crayfish distribution along weir pools on the Murray River

The Murray crayfish (Euastacus armatus) has reduced in abundance and range over the past 50 years.
A study of the distribution of Murray Crayfish along a 700km reach of the Murray River found
crayfish in free flowing reaches of river but not in the weir pools. This project will examine in detail
crayfish abundance and population structure along one or two weir pools (60 km lengths) on the
Murray River (e.g. Euston or Torrumbarry weir pools) to investigate in detail the role of weirs in
explaining crayfish distribution.

Location: MDFRC Mildura laboratory

Supervisors Affiliation Location | Phone Number | Email
Dr Bernard McCarthy | MDFRC Mildura 03 5051 4050 B.McCarthy@Ilatrobe.edu.au
Dr Susan Lawler La Trobe University | Wodonga | 02 6024 9874 s.lawler@latrobe.edu.au
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The impact of land use on spiny crayfish and their symbiotic flatworms

The Buffalo River, south of Myrtleford, flows through pristine habitat, cattle yards and pine
plantations. The river contains several different species of crayfish all of which have several species of
symbiotic worms called Temnocephalans. We will attempt to quantify the impacts of different land
uses on these endemic fauna.

Supervisor Affiliation Location Phone Number | Email
Dr Susan Lawler La Trobe University | Wodonga 02 6024 9874 s.lawler@latrobe.edu.au

Diet overlap between brown trout and blackfish in small montane streams

There is much speculation about the impact introduced trout have on native fishes. Some have
suggested that introduced trout compete with two-spined blackfish for food, but there is little scientific
evidence for this. This Honours project will utilise a range of technigques to compare the prey
preferences of these two species in small montane streams.

Supervisors Affiliation Location Phone Number | Email
Dr Rick Stoffels MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
Dr Peter Pridmore | La Trobe University Wodonga 02 6024 9887 p.pridmore@Ilatrobe.edu.au

Effects of turbidity on the functional response of fishes

Rivers within the Murray-Darling Basin are naturally turbid systems. However, catchment
management practices may have significantly increased turbidity in certain rivers. Unfortunately, our
understanding of how turbidity influences the ecology of freshwater fishes is rudimentary.

The objective of this project is to determine the relationship between turbidity and the functional
response of certain freshwater fish species. The functional response of a predator is the relationship
between prey density and consumption rate, hence, we essentially aim to determine the combined
effects of prey density and turbidity on the consumption rate of certain fish species.

Supervisors Affiliation Location Phone Number | Email
Dr Rick Stoffels MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
Dr Peter Pridmore | La Trobe University Wodonga 02 6024 9887 p.pridmore@Iatrobe.edu.au

Elemental stoichiometry of f e s hwat er f i shes: Il s a
homeostatic?

Every organism on the planet has a measureable stoichiometry, or chemical constituency, which is
determined by its anatomy. A homeostatic model of species’ stoichiometry has been proposed,
whereby variance in stoichiometry between species is greater than variance within species—each
species has a recognisable stoichiometry that is specific to that species. The consequences of
homeostatic stoichiometry for food web processes are many, and range from effects of environmental
flows on fish production to effects on nutrient cycling.

This project tests the hypothesis of a homeostatic model of stoichiometry for key families of
Australian freshwater fish. The project involves a large amount of fish collecting in the field, and
extensive use of a mortar and pestle.

Supervisor Affiliation Location Phone Number | Email
Dr Rick Stoffels MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
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Comparative physiology/energetics of freshwater fishes

Large number of interesting projects, dependent on existing equipment and space limitations.

Supervisors Affiliation Location Phone Number | Email

Dr Rick Stoffels MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au

Wetland preferences of a threatened freshwater fish, the southern pygmy
perch, Nannoperca australis

The southern pygmy perch is becoming increasingly rare in wetlands throughout south-east Australia,
but no-one really know why. In fact, we do not even know which floodplain wetlands pygmy perch
prefer. Preliminary observations on the Ovens River floodplain imply that pygmy perch prefer
wetlands with specific characteristics, but inferences are anecdotal and these systems await scientific
investigation. This Honours project will determine wetland preferences of pygmy perch on the Ovens
River floodplain, an area where these fish are still reasonably abundant.

Supervisors Affiliation Location Phone Number | Email

Dr Rick Stoffels MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au

Dr Susan Lawler La Trobe University | Wodonga 02 6024 9874 s.lawler@Ilatrobe.edu.au

Dr Peter Pridmore La Trobe University | Wodonga 02 6024 9887 p.pridmore@Iatrobe.edu.au

Seabird Ecology

Impact of fire management and invasive weeds on breeding success in Short-tailed Shearwaters (Great
Dog Island, Tasmania) — examination of fire histories used by indigenous muttonbirders, GPS work.

Population biology of Short-tailed Shearwaters on Phillip Island — population size, breeding success,
etc.

Pair-bond duration and divorce in Short-tailed Shearwaters (Fisher Island, Tasmania) — using the 63
years of data (extensive computing).

Role of successional vegetation on the breeding success of Pacific Gulls (Goose Island, Tasmania) —
monitoring changes in nest-side vegetation from September to Christmas on a very remote island.

Breeding success of roof nesting Silver Gulls (Melbourne) — need to be very fit and willing to undergo
tons of OH&S training with the port authorities.

Stress hormones, carotenoids, immunocompetence and chick survival in Silver Gulls (Hobart and
Flinders Island) — collection of fresh eggs from colonies and monitoring growth.

Population biology of invasive Kelp Gulls — population estimates, diet and pathogen transfer through
major urban tips (Hobart).

Supervisor Affiliation Location | Phone Number | Email

Dr Catherine Meathrel | La Trobe University | Wodonga | 02 6024 9875 c.meathrel@Iatrobe.edu.au
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Population Ecology
Role of waterbirds on nutrient movements in wetlands

My honours students have been involved in one of two major areas, seabird ecology and population
ecology (everything from heavy metals and soil bacteria to pest birds and kangaroos). Both areas
involve extensive field work; the seabird work at remote locations requires first aid training and a boat
license.

Supervisor Affiliation Location | Phone Number | Email

Dr Catherine Meathrel | La Trobe University | Wodonga | 02 6024 9875 c.meathrel@Ilatrobe.edu.au

Habitat requirements of a rare burrowing lizard

Aprasia parapulchella is a rare (?) worm-lizard (family Pygopodidae) which is occasionally found in
rocky areas on the nearby hills. It shelters under rocks and in ant tunnels in the soil beneath them. Its
food is most likely primarily ants and termites. Little is known of the species' ecology, and the primary
objective of this study will be to document the physical and biotic parameters of its habitat and its
population ecology. This will entail monitoring of the temperature and humidity at sites of known
occurrence, characterising the nature of the surface cover and soil substrates at these sites,
documenting what other species are present, and marking the Aprasia for individual recognition. An
integral part of the study will be construction of a much more complete map of the local distribution of
the species. All of this will constitute essential base line information for possible future management
of threatened populations of the lizard.

Supervisor Affiliation Location Phone Number | Email

Dr Dennis Black La Trobe University Wodonga 02 6024 9873 d.black@latrobe.edu.au

Systematics

Morphological and molecular investigations on the still water (wetland and
pool) inhabiting mayflies in Cloeonor Centroptilum (Ephemeroptera:
Baetidae)

Current state of knowledge recognises five species of Cloeon and two species of Centroptilum but this
is clearly an under-estimation of these widespread genera. In addition both genera are cosmopolitan
but it is hypothesised that the Australian animals are worthy of separate generic status. This project
would enable identification of local and interstate species using both morphological and molecular
techniques, and by comparison with overseas data determine the placement of the Australian species.

Supervisors Affiliation Location Phone Number | Email
Dr Phil Suter La Trobe University Wodonga 02 6024 9889 p.suter@latrobe.edu.au
Dr Jeff Webb La Trobe University Wodonga 02 6024 9880 j.webb@Iatrobe.edu.au
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Morphological and molecular investigations on the mayfly genus
Tasmanophlebia(Ephemeroptera: Oniscigastridae)

Current state of knowledge recognises three species from mountain streams, but at least eight different
morphological taxa have been recognised based on the nymphs only. This project would enable
identification of local and interstate species using both morphological and molecular techniques.

Supervisors Affiliation Location Phone Number | Email
Dr Phil Suter La Trobe University Wodonga 02 6024 9889 p.suter@latrobe.edu.au
Dr Jeff Webb La Trobe University Wodonga 02 6024 9880 j.webb@latrobe.edu.au

Alpine Stoneflies — How do you get 13 species of adults from 5 species of
nymph?

Within the Family Gripopterygidae there are recognised 13 species of adult stoneflies in the Falls
Creek area. However, there are only five different nymphs recognised from streams in the same
region. Why? Using molecular and morphological techniques on both adult and nymphal material
these questions may be answered, along with potential conservation status of the species present and
not to mention climate change! Any other aquatic insect group (e.g. caddisflies, diperans) where there
is a good knowledge of the adult life stage but poor knowledge of the larval forms.

Supervisors Affiliation Location Phone Number | Email
Drs Phil Suter and | La Trobe University Wodonga 02 6024 9889 p.suter@Ilatrobe.edu.au
Dr Jeff Webb La Trobe University Wodonga 02 6024 9880 j.webb@Ilatrobe.edu.au

Taxonomy of the Heptageniidae mayflies (Ephemeroptera) of Madagascar

Madagascar is considered to be one of the biodiversity hotspots of the world, containing a largely
unknown fauna. We have accumulated specimens of both larvae and adults of several undescribed
species of flat-headed mayflies from this unique island and preliminary analyses indicate that there is
one new genus with one currently described species and one undescribed species, and a second genus
Compsoneuria with one described species and several undescribed species.

The aim of this project will be to describe, name, and illustrate the new species and new genus,
resulting in two scientific publications. Based on the availability of additional material, some DNA
work may also be possible. This work will be done in collaboration with the Musée de zoologie in
Lausanne, Switzerland.

Supervisor Affiliation Location Phone Number | Email

Dr Jeff Webb La Trobe University Wodonga 02 6024 9880 j.webb@Iatrobe.edu.au

Reproductive isolation among cryptic lineages of the small minnow mayfly
Offadens hickmani(Ephemeroptera: Baetidae)

Mayflies are widely used for water quality monitoring in Australia, and it is essential that we have a
good understanding of the species in order to be able to make effective management decisions. One of
the most common mayflies in south eastern Australia, Offadens hickmani, is now known to be a
complex of up to eight cryptic species based on DNA sequencing of both mitochondrial and nuclear
markers. However, in some areas of the Alps in Victoria and NSW and the Otway Ranges of south-
west Victoria, more than one of the lineages co-occurs and we have evidence of at least one case of
hybridisation.
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This project will study the population genetics and maintenance of reproductive isolation among these
lineages using nuclear DNA markers, such as micro satellites, amplified fragment length
polymorphisms (AFLP's), or allozymes, along with DNA sequencing. In addition, habitat preferences
of the species will be assessed for each of the lineages as this may be contributing to the reproductive
barriers among the species. This project could be easily expanded into a PhD study.

Supervisor Affiliation Location Phone Number | Email

Dr Jeff Webb La Trobe University Wodonga 02 6024 9880 j.webb@latrobe.edu.au

Taxonomic revisions and DNA barcoding of minor families of Australian
mayflies

The taxonomy of the Australian mayflies remains relatively poorly known, despite the fact that they
are widely used in water quality monitoring. We are currently working on the taxonomy of larger
families such as Baetidae and Caenidae, but much work remains to be done on the smaller families
Oniscigastridae, Nesameletidae, and Ameletopsidae. In each family there are a small number of poorly
known species and several undescribed species.

An Honours student can choose one of these families to study. Each project will involve both
morphological and molecular methods. DNA barcoding, which uses sequences of the mitochondrial
gene cytochrome oxidase I, will be used to associate adults and larvae and to help differentiate species
which can then be described based on morphology. The project will include collecting trips throughout
south-east Australia and possibly Tasmania.

Supervisor Affiliation Location Phone Number | Email
Dr Jeff Webb La Trobe University Wodonga 02 6024 9880 j.webb@Ilatrobe.edu.au
Alpine Ecology

Alpine peatland hydrology and biogeochemistry (Mid-year intake)

The alpine peatlands of the Australian mainland are highly reliant on the supply of groundwater over
the prolonged dry periods encountered in summer. It has been shown that during these dry periods, the
hydrology of alpine peatlands approaches that expected for an ideal sub-surface flow wetland,
allowing the biogeochemical processes to be studied in great detail. For example, we have confirmed
the widely held view that these wetlands are very efficient transformers for some nutrients (nitrate and
sulphate), and significant exporters of organic carbon (similar to peatlands globally) (Silvester 2009%).

The high reliability of these systems on groundwater suggests that they are particularly vulnerable to
climate change — groundwater recharge occurs largely through snow-melt and all current projections
indicate that the winter snow pack will diminish in coming years. Climate change is also projected to
modify the amount and character of dissolved organic carbon (DOC) exported from peatlands; plant-
derived carbon is projected to increase, leading to microbial inhibition within the peatland (Freeman et
al. 2003%). The impact of this change in peatland biogeochemistry on downstream processes is
unknown.

This project will investigate the seasonal variations in the DOC exported by alpine peatlands in order
to establish whether seasonal dominance of plant-derived carbon can be detected. The project will use
a range of analytical techniques to characterise the DOC and detect specific plant biomarkers and
microbial inhibitors. The project is suited to a mid-year entry allowing a full spring-autumn period to
be studied. Project support from Parks Victoria is likely.

! Silvester E (2009) lonic regulation in an alpine peatland in the Bogong High Plains, Victoria, Australia.
Environmental Chemistry 6(5): 424-431.
? Freeman C et al (2004) Nature 430: 195-198.
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Supervisors Affiliation Location Phone Number | Email

Drs Nathan Ning MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
and Daryl Nielsen

Dr Phil Suter La Trobe University Wodonga 02 6024 9889 p.suter@latrobe.edu.au

Assessing the potential importance of dormancy in supporting the peristence
of alpine aquatic plants and zooplankton

Alpine ecosystems have been identified as “sentinel” ecosystems for predicting the impacts of climate
change. Biotic communities in alpine aquatic ecosystems (peat bogs, fens, bryophyte pools) are likely
to be highly sensitive to any changes in temperature and precipitation patterns that occur in response to
climate change. Knowledge is required to understand, predict and manage the effects of climate
change on these ecosystems, particularly for ecologically important organisms such as zooplankton
and aquatic plants.

It is well accepted that many aquatic plants and zooplankton can produce dormant propagules to
persist through unfavourable conditions in lowland aquatic ecosystems. However, few studies have
investigated this phenomenon in alpine aquatic ecosystems. The aim of this study is to investigate the
potential for dormant propagules to support the persistence of aquatic plants and zooplankon through
unfavourable conditions associated with climate change. This will be achieved by examining the
density and spatial distribution of propagules in a range of alpine aquatic habitats.

Supervisors Affiliation Location Phone Number | Email

Drs Nathan Ning MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
and Daryl Nielsen

Dr Phil Suter La Trobe University Wodonga 02 6024 9889 p.suter@Ilatrobe.edu.au

Climate change effects on the viability of alpine wetland propagules

Alpine ecosystems have been identified as “sentinel” ecosystems for predicting the impacts of climate
change. Biotic communities in alpine aquatic ecosystems (peat bogs, fens, bryophyte pools) are likely
to be highly sensitive to any changes in temperature and precipitation patterns that occur in response to
climate change. Such changes are predicted to result in a loss of biodiversity and an alteration to the
stucture of aquatic communities. Some biotic groups can avoid adverse conditions via the production
of dormant propagules. In particular, microfauna and aquatic plants produce dormant eggs and seeds
(collectively referred to as the “seedbank™) that enable them to be resistant to adverse environmental
events and confer resilience to wetlands. The production of dormant eggs and seeds and the
termination of dormancy are influenced by temperature, and the temperature requirements have been
reported as being specific for individual species (i. e. species X may emerge from dormancy at 20°C
but may not break dormancy at 22 °C). If higher temperatures persist for extended periods of time,
dormant eggs will lose viability and species may become lost from the system. Knowledge of how
components of the “seedbank” repond to increases in temperature will provide wetland managers with
a tool for predicting changes to communities within alpine aquatic ecosystems. The objectives of this
study are to experimentally assess the viability of dormant seeds and eggs in response to increasing
temperature, and determine whether there is a temperature threshold above which a substantial loss of
biota occurs.

Supervisors Affiliation Location Phone Number | Email

Drs Nathan Ning MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
and Daryl Nielsen

Dr Phil Suter La Trobe University Wodonga 02 6024 9889 p.suter@latrobe.edu.au
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Wetland (peatland) ecology

e Macroinvertebrate — physico-chemical associations (who lives where and why?)
e Macroinvertebrate food sources above the treeline compared with below the tree line.

e Unique habitat associations: — Snowpatch vegetation and macroinvertebrates;
macroinvertebrate emergence (life cycle / natural history).

e Relationship between the aquatic biota (macroinvertebrate communities mainly, but not
exclusively) in Alpine bogs and alpine streams with spatial chemical and physical changes.

Supervisors Affiliation Location | Phone Number | Email

Dr Ewen Silvester La Trobe University | Wodonga | 02 6024 9878 e.silvester@Iatrobe.edu.au
Dr Phil Suter La Trobe University | Wodonga | 02 6024 9889 p.suter@latrobe.edu.au
Rob Cook and MDFRC Wodonga | 02 6024 9650 info@mdfrc.org.au

John Hawking

Stream ecology - longitudinal

e Stream macroinvertebrate community changes associated with changes in altitude, chemical,
physical and food supply. Rai somtic.db et r

e Catchment condition assessment.
e “Pristine” reference data — Big river catchment.

e Microbial changes along stream length associated with nutrient sources.

Supervisors Affiliation Location | Phone Number | Email

Dr Phil Suter La Trobe University | Wodonga | 02 6024 9889 p.suter@latrobe.edu.au
Rob Cook and MDFRC Wodonga | 02 6024 9650 info@mdfrc.org.au
John Hawking

Long-term fire effects on alpine invertebrates in grassland and heathland
(Mid-year intake)

Major fires in the Falls Creek alpine region in January 2003 had in some areas devastating, but usually
patchy effects on grassland and heathland habitats. Some monitoring of the effects of the fires on the
terrestrial invertebrate fauna has been carried out, and there is some evidence that while diversity in
the burnt grassland sites has recovered fairly well, the heathland sites will take much longer to recover.
This project will involve invertebrate pitfall trapping in already identified burnt and unburnt grassland
and heathland sites. Particular invertebrate taxa (e.g. spiders, bugs, beetles & ants) will then be
selected for analysis of diversity to identify the effects of the fires after six years. Much of the work
will involve sorting and identification of the ‘catch’ in the lab. A mid-year start is necessary for this
project.

Supervisor Affiliation Location Phone Number | Email

Dr Dennis Black La Trobe University Wodonga 02 6024 9873 d.black@latrobe.edu.au
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Lowland Stream Ecology
Nitrogen in rivers:t h e r e 'there bat ddesdt yet into the food web?

Nitrogen is a key nutrient that can limit what goes on within aquatic food webs. Although nitrate and
ammonia are the most widely measured forms of N in rivers, dissolved organic nitrogen (DON) is
often by far the dominant form of nitrogen present. The problem is we don’t know how well
microorganisms can use DON. This project will carry out experiments on the Ovens River and we will
look at DON as it travels down the river. We will measure how much DON is there, whether it is
available as a food and nutrient source for bacteria and does its bioavailability change as you go from
the upper reaches to the lowland sections.

Supervisors Affiliation Location | Phone Number | Email

Dr Gavin Rees and MDFRC Wodonga | 02 6024 9650 info@mdfrc.org.au

John Pengelly

Dr Ewen Silvester La Trobe University | Wodonga | 02 6024 9878 e.silvester@latrobe.edu.au

Understanding the importance of dormancy for riverine zooplankton
(Honours/PhD)

Zooplankton (rotifers and microcrustaceans) play a fundamental role in riverine foodwebs and recent
studies have shown that they can enter dormancy within the main channel environment. However, in
comparison to that for the fauna in temporary lakes and ponds, knowledge regarding the importance of
dormancy for riverine zooplankton is extremely scant.

The aims of this study are to begin addressing some of the fundamental knowledge gaps concerning
dormancy in riverine zooplankton by answering the following questions: Which taxa are capable of
entering dormancy? Where and when do they enter and emerge from dormancy (which habitats and
what cues are involved)? What contribution does their emergence make to the active (water column)
community?

Supervisors Affiliation Location Phone Number | Email

Dr Nathan Ning MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au

Dr Daryl Nielsen MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au

Dr Phil Suter La Trobe University Wodonga 02 6024 9889 p.suter@Ilatrobe.edu.au

Active or passive drift — What makes microfauna move in lowland rivers?

Microfauna (rotifers and microcrustaceans) are important biotic components of lowland rivers. Recent
research by Nielsen, Ning and others have indicated that microfaunal communities within slackwaters
are diverse and abundant and that communities within the main channel have similar diversity but with
lower abundance. The aim of this project is to determine if zooplankton actively move out of
slackwaters into the main river channel or whether dispersal is passive with animals being washed out

by changing flows.

Supervisor

Affiliation

Location

Phone Number

Email

Dr Daryl Nielsen

MDFRC

Wodonga

02 6024 9650

info@mdfrc.org.au
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Fast food or good food: the importance of high quality carbon in aquatic food
webs

Analysis of food webs in freshwater ecosystems has traditionally used analysis of Carbon (C) and
Nitrogen (N) isotopes. However, while analysis of isotopes gives an indication of the movement of C
through trophic levels, it gives only limited information on food quality. Research on fish nutrition has
highlighted the importance of essential fatty acids (EFA) in fish diets, which as fish are unable to
produce these EFA’s must be obtained from food. In particular the highly unsaturated fatty acids
(HUFAs), namely eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) have been identified
as being an important requirement for good growth. Less well studied is the HUFA, Arachidonic acid
(ARA). Although the amount of ARA required is less than the other HUFA’s, higher levels of ARA
may be required to cope with periods of environmental stress. Using the small native fish, western-
carp gudgeon as the model fish this project will (1) compare and contrast food webs in riverine and
wetland habitats, and (2) examine changes in the DHA:ARA and EPA:ARA ratios along an
environmental gradient.

Supervisors Affiliation Location Phone Number | Email
Drs Daryl Nielsen | MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
and Gavin Rees

Macroinvertebrates in Slackwaters

Recent work on the microinvertebrates has shown the importance of the backwaters (slackwaters) in
lowland streams, and their contribution to the supply of food to larval fish. It is hypothesised that the
backwaters are also important for juvenile macroinvertebrates which may also provide a food supply
to the larval fish. The project will investigate the habitat use of selected insects from lowland streams
and investigate if they change the habitat throughout their life cycle with early instars in the
slackwaters and later instars in flowing/main channel habitats.

Supervisors Affiliation Location Phone Number | Email
Dr Daryl Nielsen MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
Dr Phil Suter La Trobe University Wodonga 02 6024 9889 p.suter@Ilatrobe.edu.au

Floodplain/Wetland Ecology
Leaf litter breakdown in seasonally inundated floodplain wetlands

Industry demand for water in the Murray-Darling Basin and subsequent river regulation has resulted in
changes to the timing of flows and floodplain wetland inundation. This seasonal reversal of inundation
(from spring prior to regulation, to summer) has lead to changes in wetland ecosystem functioning,
including the transfer of energy from resources such as leaf litter to the food web.

This project will address the question of how organic matter processing in floodplain wetlands is
altered by seasonal changes in the timing of wetland inundation. It will involve assessing rates of
decomposition in spring- and summer-inundated wetlands, and relating this to ecosystem functioning
such as the presence of macroinvertebrate consumers.

Supervisors Affiliation Location Phone Number Email

Drs Sally Hladyz, MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
Susanne Watkins and

Daryl Nielsen
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A comparison of DOC and nutrient leachates from contrasting floodplain
vegetation types

The transfer of natural organic matter (NOM) from the terrestrial to the aquatic component of
catchments represents a major source of carbon, nitrogen and phosphorus to aquatic ecosystems. This
transfer of NOM is generally regarded as a fundamental ecological process providing essential
resources for biogeochemical cycles. Changes in hydrology due to drought or river regulation may
lead to marked changes in dominant vegetation types (e.g. a shift from flood dependent long-lived
vegetation to drought tolerant short lived understorey). Such shifts would alter the quantity of leaf
litter available on floodplains to be transferred to aquatic systems during floods, with potentially
substantial ramifications for aquatic ecosystems.

This study would investigate a range of factors such as the concentration and bioavailability of
dissolved organic carbon (DOC) and key nutrients (e.g. phosphorus and nitrogen) leached per gram of
leaf litter from contrasting floodplain plants to provide insight into the magnitude of shift in resource
availability and quality associated with changes in dominant vegetation types.

Supervisor Affiliation Location Phone Number Email

Dr Todd Wallace MDFRC Mildura 03 5051 4050 info@mdfrc.org.au

The Good, the Bad and the Ugly — germination of aquatic plants and
microfauna from dormant propagules from wetlands within different
watering histories

Yanga National Park, on the lower Murrumbidgee floodplain, has a range of wetlands that have
known flood histories. These flooding histories have produced wetlands where the biota are in good,
poor and extremely stressed states. By studying wetlands with different (and extreme) flood histories
we can determine how long a wetland can remain dry before depletion of the dormant seeds and eggs
occurs. Dormant seeds and eggs bank are capable of persisting for 10 years without flooding. After 10
years there will be a loss of both diversity and abundance of plants and microfauna emerging once
sediment is re-wetted.

Supervisor Affiliation Location Phone Number | Email

Drs Daryl Nielsen, MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
Gavin Rees and
Darren Baldwin
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Dispersal of dormant propagules (eggs and seeds) by birds (and other things)

Recent overseas studies have quantified the transport of invertebrates by birds (and other vectors)
however there is limited knowledge of the importance of these dispersal methods to the maintaining
populations within wetlands. This project aims to test the hypothesis that birds contribute to the
dispersal of dormant seeds and eggs between wetlands thus maintaining diversity across the wetland
landscape

Supervisor Affiliation Location Phone Number | Email

Drs Daryl Nielsen MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au

Decompositional ecology of large woody debris

A major habitat resource in forests and woodlands is large woody debris, and the quality of this
resource determines diversity levels that can be supported. Invertebrate communities associated with
woody debris undergo various successional stages during the decompositional processes, which
impacts on the small vertebrates that share the habitat. The rates of decomposition and associated
succession are dependant on many different environmental factors. There has been very little
investigation of the relative importance of woody debris in the context of overall animal diversity
levels in forests and woodlands, and even less on the effects of clearing of debris through activities
such as firewood collection. Related to this there are various projects possible, such as: comparing
diversity levels of key taxa in cleared and uncleared patches; determining what factors influence the
"quality" of individual logs as habitat resources; assessing and comparing the habitat value of the
debris from different tree species; the effects of dominant species (such as ants or termites) on
diversity levels.

Supervisor Affiliation Location Phone Number | Email

Dr Dennis Black La Trobe University Wodonga 02 6024 9873 d.black@latrobe.edu.au

Monitoring and Evaluation
Floodplain and wetland assessment (Mid-year intake)

In a river system suffering from over regulation and drought, the survival of selected iconic wetland
and floodplain sites is being maintained through the application of environmental water. Significant
effort is put into the delivery of this water and into the selection of recipient sites, and justification for
its continued supply is required.

This project will seek to determine the most appropriate monitoring method(s) to detect change in
understorey vegetation community composition and abundance in response to environmental watering.
A number of methods will be selected to trial at a range of wetland and floodplain sites along the
Lower Murray River. Each method will be trialled at each site, the data collated and analysed. The
analysis and interpretation of data will focused around limitations of the various methods; the effort
versus output; the comparability of sites and the ability to upscale results to make Basin wide
predictions; and the applicability of the results to answer questions relevant to managers.

The project would require a mid-year intake and would involve extensive fieldwork from spring to
summer.

Supervisor Affiliation Location Phone Number Email

Cherie Campbell MDFRC Mildura 03 5051 6248 info@mdfrc.org.au
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Vegetation Resilience
Assessment of seed and egg bank tipping points (Mid-year intake)

Published research suggests that aquatic seed and egg banks are resilient to drying, with some species
remaining viable for more than 10 years. However, the diversity and abundance of plant species and
zooplankton does decline over time. Many of the wetlands and water-shedding floodplains in the
Lower Murray-Darling Basin have known flooding histories that range from permanent (post-
regulation) inundation to extreme periods of dry. This project will address the concept of thresholds
and tipping points for aquatic community recovery by assessing the impact of a range of flooding
histories (particularly the duration of inter-flood dry periods) on the diversity and abundance of plant
species and zooplankton emerging from seed and egg banks. Fieldwork would be required to collect
soil seed and egg bank samples, followed by an emergence trial and laboratory identification of
species. As spring is the ideal time for germination and hatching, this project would be most
appropriate for a mid-year intake.

Supervisors Affiliation Location Phone Number Email

Cherie Campbell and MDFRC Mildura 03 5051 4050 info@mdfrc.org.au
Dr Caitlin Johns

Dr Daryl Nielsen MDFRC Wodonga 02 6024 9650 info@madfrc.org.au

Propagule and zooplankton dispersal and the relative importance of
propagule components

Ongoing research into ecological thresholds and tipping points suggests that aquatic seed and egg
banks may become depleted at some point after an inter-flood period of more than 10 years. Many of
the wetlands and water-shedding floodplains of the Lower Murray-Darling Basin have been subject to
inter-flood periods of at least 10 years and in many cases significantly longer. The concept of tipping
points suggests the chance of restoring the ecological communities previously found in these wetlands
will be greatly diminished once the seed and egg banks are depleted, unless the species that make up
these communities are able to recolonise by moving in from outside areas.

This project aims to address: 1) the relative importance of plant propagule (i.e. seed and vegetative
dispersal units) and zooplankton movement, particularly water-borne dispersal, to the composition of
vegetation and zooplankton communities observed post-watering; and 2) the ability of water-borne
plant propagule and zooplankton movement to reinstate viable aquatic seed and egg banks. The project
would require an in-situ watering event. Fieldwork will be required to collect propagule and
zooplankton samples at various times, along with glasshouse and/or outdoor trials to germinate or
hatch species from dry sediment samples and laboratory work to identify species and compare
community composition. It would be possible to undertake this project either with a January or July
intake.

Supervisors Affiliation Location Phone Number Email

Cherie Campbell and MDFRC Mildura 03 5051 4050 info@mdfrc.org.au
Dr Caitlin Johns

Dr Daryl Nielsen MDFRC Wodonga 02 6024 9650 info@mdfrc.org.au
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Impact of timing on vegetation response (Mid-year intake)

The timing of environmental water delivery can often be determined by non-ecological considerations,
such as availability and financial year constraints. This project aims to determine if environmental
water delivered in winter provides the same ecological outcomes, in terms of plant species abundance
and composition, that would be achieved if the water was delivered in spring. This project would
involve fieldwork to collect soil seed bank samples from multiple wetlands, with germination trials
conducted in two different seasons followed by laboratory identification of the plant species that
emerge. This project could be extended by using soil from wetlands with varying flood histories, to
determine if flooding history affects which species emerge in the different seasons.

In order to run germination trials in two different seasons, this project would require a mid-year intake
with the need to start the winter germination trials in July.

Supervisors Affiliation Location Phone Number Email

Cherie Campbell and MDFRC Mildura 03 5051 4050 info@mdfrc.org.au
Dr Caitlin Johns

Habitat Restoration

Germination, translocation and restoration of Ruppiaspecies to provide
habitat for the EPBC listed Murray hardyhead

Ruppia species is a salt tolerant plant which is often the dominant vegetation providing habitat for the
threatened fish Murray Hardyhead, which is listed as Vulnerable under the Federal Environment
Protection and Biodiversity Conservation Act 1999. In order to ensure the long-term survival of the
fish species in the wild, secure, suitable translocation sites need to be established. A major component
of establishing suitable sites for the fish species is the presence of, or ability to translocate salt tolerant
vegetation such as Ruppia species.

The objectives of this project are to trial cost-effective methods to germinate wild-collected Ruppia
seed and propagule material in-vitro and to determine successful methods of translocating the
seedlings to wetlands. This project will be important in informing future translocation projects and in
determining the ability to establish self-sustaining populations of Ruppia. Translocation from the
captive breading program will be a critical action required for the long term survival of Murray
hardyhead.

Supervisors Affiliation Location Phone Number Email
Cherie Campbell and MDFRC Mildura 03 5051 4050 info@madfrc.org.au
lain Ellis
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