Fish Passage 2018
International Conference on River Connectivity
Incorporating the First Symposium on
Hydropower and Fish Management
Albury NSW, December 10 -14 2018
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Fish Passage 2018 - Overview
A resounding success
The Fish Passage 2018 – International Conference on River Connectivity held in Albury December 10 to
14 last year at the Albury Entertainment Centre has certainly put Albury,
CSU and ILWS “on the international
map.”
Hailed as a resounding success, the
conference, which incorporated the
First Symposium on Hydropower and
Fish Management, attracted over
359 delegates from over 30 countries
around the world.
It was the first time the conference,
co-hosted by NSW Department of
Primary Industries- Fisheries and the
Institute for Land, Water and Society, had been held in the Southern
Hemisphere.
“We were keen to show the recent
advances we have made in Australia
and in Southeast Asia in fish passage technologies,” says conference
co-convenor Dr Lee Baumgartner as
to why Australia put up its hand in
2016. (Fellow convenor was Matthew Gordos, from NSW DPI.)
That decision certainly paid off. The
conference not only attracted finan-

cial support from ACIAR, sponsors
Hydro Tasmania, the NSW Government, and the Fisheries Research
and Development Corporation and
support from various agencies, it
also received extensive media coverage, both regionally and nationally.
“The delegates were very pleased
with the event overall,” says Lee.
“Being part of an international series,
we have the benefit of learning from
previous events. The challenge for
us was to create an “Australian”
experience”.
Among other things, the conference’s success could be attributed to
the work of its organising committee,
advisory board, and steering committee, over the past two years. Dr Luiz
Silva organised the Hydropower and
Fish Management Symposium.
A number of pre-conference workshops were held at CSU AlburyWodonga campus at Thurgoona
including an ILWS-organised workshop seeking to link the Sustainable Development Goals concept
to global inland fisheries production
“SDGs, fisheries production and
irrigation modernisation”.
Twenty-six participants from coun-

tries including the USA, Lao PDR,
Romania, Germany, Indonesia, the
Netherlands, South Africa, Myanmar,
Vietnam, Cambodia, the UK, Italy,
Brazil –as well as Australia and New
Zealand – spent the day listening
to presentations and brainstorming
ideas around the workshop’s six
objectives. The workshop identified
the relative importance of the main
factors associated with irrigation
impacts on inland fisheries and livelihoods, biodiversity, food security,
ecosystems services.
But it was the conference’s welcome
reception and cultural evening which
certainly helped set the tone for the
event’s duration.
Uncle Phil Duncan, a member of
the Gomeroi Nation and Aboriginal
Training coordinator At Macquarie
University gave an inspiring speech,
and Wiradjuri elder Yalmambirra,
and Mahlie Ingram, a nine year old
local primary school student, performed a traditional smoking ceremony and welcome to country in
which all conference attendees were
invited to participate in.
There was then a cultural dance
by Adrian Sullivan and his nephew
Ronald Sullivan.

Below: Twenty-six participants from around the world took part in an ILWS organised pre-conference workshop on
SDGs, fisheries production and irrigation modernisation
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Uncle Phil also
gave the first
of the conference’s keynotes
on “Indigenous
engagement &
Inclusion in Fish
Passageway
Initiative.”

Conference participants take part in a traditional smoking
ceremony.

“One of the key
things about
today’s presentation, for me,
is nothing about
us without us,”
Uncle Phil told
an attentive
audience.
“I use the fractured aboriginal
flag because
we are still a
fractured society.

L to R: Yalmambirra, Uncle Phil and Mahlie Ingram at the Welcome to Country ceremony.

“We are still
always looking
for partnerships
and opportunities for the
betterment of
our cultural
landscapes and
for our traditional ecological
knowledge to
be interwoven
into modern
day science.

“Nothing about us without us. I think
there is a changing trend in western
science with it valuing the knowledge that we’ve gained over thousands of years. I think it is important
that there be recognition of how
we’ve cared for and interacted with
our country prior to colonisation and
post…it still exists.
“It’s important that we keep those
stories about our lore (L.O.R.E) and
my interpretation of your word of
law, is L.A.W - land, air and water,
water- because that is significant to
my lifestyle and aboriginal society.”

Dancers Adrian Sullivan (right) and his
nephew Ronald Sullivan

Other than the many and varied
conference presentations, other
highlights of the conference were
the announcement of the 2018
Distinguished Project Award which

went to a research team led by Dr
Lee Baumgartner; the launch of the
Wetland Book 1 and 2, of which
Professor Max Finlayson is the lead
editor; the public lecture by National
Geographic Channel presenter and
University of Nevada academic Dr
Zeb Hogan; and the announcement
of the 2018 Career Achievement
Award which went to Institute Adjunct
Professor Mallen-Cooper (see story
on page 18)

Distinguished Project Award
The Distinguished Project Award for
the project Fish Passage research
and development at low-head
barriers in Southeast Asia recognises the collaborative efforts of the
National University of Laos, the Lao
Living Aquatic Resources Centre,
ILWS and the NSW Department of
Primary Industries in developing
effective fish passage criteria at lowhead barriers in the Mekong River
catchment in Lao PDR.
“From the start the diverse project
team engaged with people on the
ground and relevant Lao government departments in all aspects of
the research,” says Lee. “This has
led to a new “fish passage curriculum” at the National University, while
also involving the local community in
fishway construction and monitoring.”
This project developed from a small
project that commenced under the
auspices of ACIAR in 2006.
It was considered by a panel of international judges as a best-practice
exemplar of research in development, particularly considering the difficulties inherent in natural resource
management in some developing
countries.
“When we first started this project
there was not even a word in the
Lao language for fish ladder!” says
Lee. “Little did we suspect that the
Lao scientists that commenced in
this project would now recognised
globally as experts in fishways, and
be leading implementation in other
countries.”
more next page
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He explained that while it was expensive to buy the complete book, it is
also available on-line with a process
for specific chapters to be downloaded.

Public Lecture
The free Public Lecture at the Albury
Entertainment Centre with Dr Zeb
Hogan (who also gave academic
presentations at the conference)
drew a crowd of over 300. Zeb, who
presents the National Geographic
program “Monster Fish”, has long
been an advocate for maintaining fish migration routes which are
essential for feeding and spawning.
The research team, led by Lee Baumgartner, which won the Distinguished
project Award at the conference

Launches
The Poster Session at the conference on the Wednesday evening
was also used to launch:
• the Special Issue of Marine &
Freshwater Research “Fish Passage 2018 & Hydropower Symposium” produced specifically
for the conference and given to
all attendees. The Special Issue
was launched by Dr Luiz Silva.
• the book Brink, K., P. Gough,
J. Royte, P.P. Schollema & H.
Wanningen (2018) From the Sea
to Source 2.0: Protection and
restoration of fish migration in
rivers worldwide (which was also
given to all attendees)
• the books Finlayson, C.M,
Everard, M., Irvine, K., McInnes,
R.J., Middleton, B.A., van Dam
A.A., & Davidson, N.C. (Eds)
(2018) The Wetland Book I:

Structure and Function, Management and Methods and
Finlayson, C.M., Milton, R.,
Prentice, C., & Davidson, N.C.
(Eds) (2018) The Wetland Book
II: Distribution, Description, and
Conservation, both by Springer
Publishers, Dordrecht.
The two volumes of The Wetland
Book are divided into three separate
books and represents a massive
eight year under-taking.
“Book One, which is 2238 pages,
has 292 chapters and 214 authors,”
said Max. “Book Two, which is 2142
pages, has 170 chapters, and 256
authors which adds up to a lot…what
we have tried to do and have now
done is develop an encyclopedia-like
collation of information for people
who are interested in aquatic ecosystems - wetlands, lakes, rivers and
so on. While we call it the Wetland
Book it’s pretty broad in coverage.”

Professor Max Finlayson with his The Wetland Books

An enthusiastic speaker, his presentation was both entertaining and
informative and included accounts
of the megafish, including Australia’s
iconic Murray cod, that he has
caught around the world.
“We know what the world’s largest
land animal is, the African elephant,
we know what the world’s largest animal is, the blue whale, but
we don’t know the world’s largest
freshwater fish,” said Zeb as to why
he began researching megafish 10
years ago. “To me this really indicated our lack of knowledge, maybe
lack of appreciation of some of these
big freshwater fish. The Mekong
giant catfish is also critically endangered and is on the edge of extinction. So not only did I want to learn,
to start a project to find, study and
protect the world’s largest freshwater fish, I also wanted to understand
whether or not our big fish in other
parts of the world face the same
threats as the Mekong giant catfish.”

Dr Zeb Hogan at the free Public Lecture
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Presentations
Institute researchers and adjuncts presented a wide selection of papers at the Fish Passage 2018 conference.
They were:
Baumgartner, L. Reducing slope improves small fish passage through a Denil fishway
Baumgartner, L.J., Grieve, B., Robinson, W., Silva, L.G.M., Pomorin, K., Thorncraft, G., Ning, N. Evaluating the
placement of PIT tags in tropical river fishes: a case study involving two Mekong River species
Baumgartner, L., Boys, C., Marsden, T., McPherson, J., Ning, N., Phonekhampheng, O., Robinson, W., Singhanouvong, D., Stuart, I., Thorncraft, G. A cautionary tale about the inhibitory effects of gaged culverts on fish passage restoration efforts
Boys, C., Pflugrath, B., Müller, M., Pander, J., Deng, Z.D., Geist, J. Sensing what fish feel about passage through
three different low-head hydropower turbines
Conallin, J., Lunn, Z., Baumgartner, L.J., Thein, H., Chan, N. The importance of determining and maintaining
migration corridors for the Hilsa Shad fishery in Myanmar Inland Rivers
Finlayson, M. Connectivity for future freshwater conservation – biophysical and institutional issues
Mallen-Cooper, M., Baumgartner, L., Stuart, I., Zampatti, B. The challenge of passing small and large fish in rivers
with highly variable hydrology,
Mallen-Cooper, M. Fish Passage; the Art of the Possible (Keynote)
Mallen-Cooper, M. Re-thinking the hydropower design process: reversing global trends in fisheries decline requires
new approaches and techniques
Marsden, T., Stuart, I. How low do we go- Advances in fish passage technology for small fish (<100 mm long!)
Marsden, T., Stuart, I., Rice, W. Beyond headloss: do we have the right ecological and hydraulic metrics to determine successful fish passage in rock ramp fishways?
Marsden, T., Stuart, I., Berghuis, A. The cone fishway, a new fishway type suitable for the passage of juvenile tropical fish species in Queensland, Australia
Millar, J., Baumgartner, L., Robinson, W., Homsombath, K. Listening to local knowledge to inform fish passage
and fisheries management
Robinson, W.A., Duncan, M., Martin, K. Build it and they will come. Or will they? Golden Perch in Koondrook Perricoota Forest.
Silva, L.G.M., Beirão, B., Brown, R., Walker, R. Determining barotrauma in the Pictus catfish, Primelodus pictus,
experimentally exposed to simulated hydropower turbine passage, Sensing what fish feel about passage through
three different low-head hydropower turbines
Silva, L.G.M., Beirão, B., Falcao, R., Castro, A., Dias, E. Warning, it’s a catfish! Novel approaches are needed to
study the effects of rapid decompression on benthonic species
Silva, L.G.M. (2018) Twenty years of fish passage policies establishment in Brazil: a review of the current status of
fish passage science
Svozil, D., Mujica, L.P., Silva, L.G.M. Exploring outcomes and assumptions of successful fish passage in the
Murray-Darling Basin using individual-based modelling
Thiem, J. Move it or lose it: restoring movement pathways for fish in freshwater rivers
Vu Vi, A., Baumgartner, L., Cowx, I., Mallen-Cooper, M., Howitt, J., Robinson, W. Using otoliths to quantify
diadromy in the Lower Mekong Basin
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Fish Passage 2018 - People & Partners
Professor Martin MallenCooper

ways for salmon, and continued to
use that technology until the 1980s.
“Many of those old fishways are still
there but they are too steep and too
turbulent, and they don’t pass many
fish.”
Martin, who has “always had an
absolute passion for fish, I’ve been
fishing since I could stand up,” completed his degree in aquatic science
at Sydney University of Technology
in 1979 before starting his career in
NSW Fisheries.

Institute Adjunct Professor Martin
Mallen-Cooper was honoured at the
Fish Passage 2018 conference for
his impressive contribution to the
field with the Fish Passage Career
Achievement Award.
For three decades Martin has been
Australia’s foremost authority on
fish passage with extensive experience in the field both nationally and
internationally.
Recognised for his ability to communicate and negotiate with people
from all disciplines over a wide range
of countries and projects, Martin’s
passion for the importance of fish
passage and getting the design and
construction right for local conditions
and fish species is unabated.
These days that passion encompasses teaching others about fish
passage design.
As Martin explains, the concept of
fish passage isn’t new with the first
built in France 300 years ago.
“But really, in the northern hemisphere, it’s been since the 1850s,”
says Martin. “In Australia, as irrigation took off in the 1880s and 90s,
the impact on fish migration became
obvious and the earliest fish passage in Australia was built, I think, in
1906.
“Australia used best available technology at the time, which was fish-

His interest in, and research on,
fish passage began in 1985 when
he undertook the first research in
Australia on the swimming abilities of
native fish and the impacts of turbulence on fishway design.
“The credit goes to NSW Fisheries for setting up a fish passage
research program,” says Martin. He
was employed in the program from
1985 to 1995.
“I was doing research and applying the results of the research so
we were designing fishways and
doing research in the field and in the
lab, gradually refining our designs,
and applying the findings from our
research, ” says Martin who oversaw
the construction of the first ever fishway designed explicitly for Australian
native fish; a vertical-slot fishway
at Torrumbarry Weir on the Murray
River.
The fishway
was completed
in 1996 and
has passed
millions of fish
since.

“Initially I only had enough work for
half-time,” recalls Martin, “but the
consulting gradually built up over a
couple of years, became full-time,
then six days a week for more than
20 years.”
Martin is based in Sydney but his
work takes him to all the states and
territories in Australia, Cambodia,
Laos, Thailand, China, Bangladesh,
and New Zealand. He sits on all
major Australian government fish
passage assessment panels and
was an instrumental member of
the Sea-to-Hume Dam Fish Passage Task Force which oversaw the
investment of $77M and rehabilitated
fish passage along the Murray River
for 2225km.
Martin says he always works as a
member of a team or in partnership
with others. “Sometimes I might subconsult people; they might sub-consult me…I have very fluid arrangements with colleagues,” says Martin
who has known the Institute’s Dr Lee
Baumgartner for some 20 years and
has worked with him on “many, many
projects.”
Currently he is working with him
on the large fish passage research
project, developing a short course
on fish passage design for the
Mekong countries, with the possibility of developing a more formal
CSU course. Martin was involved in
a recent workshop held in Bangkok,
teaching fish passage.

Professor Martin Mallen-Cooper with Dr Lee Baumgartner at
the conference

Martin left NSW
Fisheries in
1995 to set up
his own consultancy business Fishway Consulting Services
- which he has
run since.
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“That’s been very exciting and a
slightly different dimension for me,
to pick up the teaching role,” says
Martin. “I’m trying to understand how
to add less detail and communicate
concepts …that’s been a really fun
and challenging thing to do with
CSU.
“For me professionally this is an
exciting new direction. I’ve been
involved in lots of big hydropower
projects and it is really obvious to me
that the senior levels of government
would really benefit from training
to help them properly review these
projects.
“I’m one person, whereas at the
workshop we talked to 30 people
and, at the end of four days, those
people had learnt a significant
amount and went off to their countries, agencies and governments with
new information. That was very satisfying….they were fantastic students
and so engaged.
“I was exhausted every day but I am
going to do it again. I just wish I’d
started doing this [teaching] 10 years
earlier…but thanks to Lee for giving
me the opportunity to engage with
CSU.”
Martin may have published over 40
scientific journal papers, over 150
technical reports, and advised on the
design of over 230 fishways, but, as
he says: “I always feel as if I am at
the beginning of the learning curve
even when it comes to fish passage
which people think I know back to
front. I learn something more with
every single job and from the people
I work with; every engineer, every
manager, every person.

Myanmar- a new partner
Myanmar, one of the new partner
countries in the large ILWS fish
passage research project currently
underway, was well-represented at
the Fish Passage 2018 conference
with a team of four attending including the Director General of Myanmar’s Department of Fisheries, Khin
Maung Maw.
The three others were Nyunt Win,
International Relations Project
Officer, Maung Maung Lwin, Fisheries Director (Kachin State) also from
the Department of Fisheries, and Kyi
Wai, an irrigation engineer with the
Department of Irrigation. The Departments sit within Myanmar’s Ministry
of Agriculture, Livestock and Irrigation (MOALI)
For all, except Nyunt Win, it was their
first visit to Australia. Funding for the
trip came out of the fish passage
project funded by USAID and ACIAR.
Maung Maung Lwin’s presentation
at the conference was on “Importance of Inland Capture Fisheries for
Livelihoods in Myanmar” determining
migration corridors and lifecycle cues
are important for key commercial,
subsistence and conservation of
freshwater fish.
It provided an excellent overview
of the impact of inland fish capture
and its importance to the country’s
people and its economy.
Fish is one of the country’s most
important sources of animal protein
and micronutrients with average
consumption levels estimated to be
about 24kg/person/year, second only

to rice. Traditionally Myanmar people
prefer freshwater fish to marine fish.
At this stage, however, there are no
fish passages in Myanmar; a situation the Myanmar representatives
hope to rectify.
“We have come to the conference
because we need to learn about fisheries and fish passages by learning
from other people’s experience and
knowledge,” says DG Khin Muang
Maw.
“We have so many irrigation structures in Myanmar, maybe 1000
water storage dams, weirs, water
gates….but we have no fish passages. Not yet.
“So we have to start learning which
is why we are involved in the fish
passage research project.”
As well as making sure there is the
necessary scientific and engineering
knowledge to ensure that the fish
passage design are effective and
appropriate, another important step
in the process is capacity building,
ensuring that the various Government Departments and local communities, understand the benefits
from fish passages so that they work
together.
“It’s about making sure we get the
best fish passage design for our
rivers and our fish,” says DG Khin
Muang Maw.
Once the fish passages are built
he doesn’t expect to encounter the
problem of people fishing in them, as
happens in Indonesia for example.
more next page

“I’m always asking questions.”
*Martin is also one of ILWS PhD
students, Vi Vu An’s, supervisors.
(see story on An and his research on
page 25).

Right: (L to R) The team from Myanmar: Maung Muang Lwin, Dr John
Conallin, DG Khin Muang Maw, Kyi
Wai and Nyunt Win
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“In our country we have leased areas
for inland fishing where the person
who owns the lease can control the
fishing so we would need to negotiate with them if we were to build a
fish passage in their area,” says DG
Khin Muang Maw.

Dr Arif Wibowo

“It would be up to the person who
owns the lease to patrol, monitor and
control the situation.”

He and Lee had a paper, “Addressing fish-passage issuers at hydropower and irrigation infrastructure
projects in Indonesia” published early
last year in the journal Marine and
Freshwater Research.

All agree it is “exciting” for them, and
Myanmar, to be part of the fish passage project and don’t expect it to be
difficult to achieve outcomes which
includes a fish passage demonstration site by the end of 2019.
“What is lucky for us is that we [the
Department of Fisheries] are now
partnering with the Department of
Irrigation so we can work together to
achieve successful fish passages,”
says DG Khin Maung Maw.
The team all agree they have learnt
much from attending the conference and listening to the presentations from other countries. “Seeing
is believing,” says DG Khin Muang
Maw when it comes to examples of
effective fish passages.
The CSU and ILWS relationship with
Myanmar stems back to the Fish
Passage conference in 2016 in Laos
when the Department of Fisheries
first met Dr Lee Baumgartner and Dr
John Conallin.
“We both had a good idea at the
same time, to see fish passages in
Myanmar, says Dr John Conallin who
now leads the Myanmar component
of the fish passage project.
“We are so excited to be working
with CSU and ACIAR on the first
ever collaborative project in Myanmar,” says DG Khin Muang Maw.

Arif has worked for the Indonesian
Government as a researcher in its
inland fisheries sector for nearly
15 years. While his main research
interest is in molecular genetics and
he has published in that field, he is
also very interested in fish passages
issues.

A familiar face at the Fish Passage
2018 conference was Dr Arif Wibowo
from Indonesia.
Arif was last in Albury visiting the
Institute and Dr Lee Baumgartner in
December 2017 as a member of a
team of Indonesian experts scoping
collaborative opportunities around
fish passage sites in Indonesia.
“I had won a grant from the Australian National University, the purpose
of which was to initiate collaboration
between Indonesian and Australian
scientists,” says Arif.
The grant covered travel expenses
for the Indonesians to visit Australia
and for Dr Lee Baumgartner to make
a reciprocal visit which he did in July
last year.
Arif, who is based at Palembang,
Sumatra, holds two positions within
the Ministry of Marine Affairs &
Fishery in Indonesia – Director of the
Research Institute for Inland Fisheries, and Chief of IFRDMD (Inland
Fishery Resources Development
and Management Department)SEAFDEC (Southeast Asian Fisheries Development Centre).
At the conference Arif gave two
presentations, one on “Assessing
the effectiveness of the first fish
passage facility to enhance sustainability of inland fishery resources in
an Indonesian River: a case study
in Komering River, South Sumatra,
Indonesia,” the other on “Fish Passage Challenges and Opportunities
in Indonesia.”

“Indonesia has a population of 250
million of which maybe 40 million
depend on fish for their livelihoods
including those that catch the fish,
sell them and export them,” says Arif.
“Fish are very important from both a
food security and economic perspective. For example, every year
the harvesting and trade of Anguilla
eel is worth US $30million to the
Indonesian economy. But now this
eel, which is a migratory species, is
being threatened because there are
many new dams being built on rivers
across Indonesia.
“Now we are looking for advice on
how to mitigate this threat by using
fish passages. In the upcoming year
alone there are plans for another 80
dams, 10 of which are major hydro
and irrigation dams, throughout
Indonesia.”
With around 86 million Indonesians
still lacking basis access to electricity, the hydro-dams are being built to
boost the country’s power supplies.
Arif says that Indonesia has only two
fish passages. However these passages were designed for northern
hemisphere species such as salmon,
and aren’t effective.
“When the Government built these
fish passages they found they were
not working, so why should it build
any more?” explains Arif. He says
the other difficulty is that the Government Department responsible for
building the dams is the Department
of Public Works.
“Usually when they plan to build a
dam they ask the Fisheries Department how to build the fish ladders
or passages,” says Arif. “We know
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about them but don’t have the expertise to advise the Department of
Public Works. It is very important for
us now to get that expertise.”
To be able to construct effective fish
passages Arif says more information
is needed about:
• The local fish species including
their migratory habits
• How to design fish passages to
suit the local situation
“However the most difficult thing for
us is how to educate the people to
understand how important fish passages are for the survival of the fish
and for them not to catch fish in the
fish passages,” says Arif. “Otherwise
they are just waiting at the fish passages and catch the fish because it
is much easier to do so.”
When the first fish passage was
installed on the Komering River, it
was guarded by troops and police to
prevent the locals fishing in it.
“But it became impossible to guard
it all the time,” says Arif, one of only
two people from Indonesia to attend
the conference. The other person
works for ACIAR.
Arif first met Lee at the Fish Passage
conference in 2016 in Laos. “It was
also the first time I saw, with my own
eyes, a fish passage that was actually working,” says Arif who had gone
on a conference field trip to view the
fish passage. “I could see the small
fish going upstream but no-one was
trying to catch the fish which really
surprised me.
“The problem for us is capacity. We
are hoping that ILWS will be able to
extend, with further ACIAR funding
and in partnership with our Government, the work on fish passages
that is being done in Laos, Vietnam,
Cambodia and Myanmar, to include
Indonesia.”
Arif says, in his role as Chief of
IFRRDMD - SEAFDEC that “we are
seeing a huge problem in Indonesia
with riverine connectivity. Several
thousand irrigation schemes exist in
some catchments and each obstruct
fish migration to some degree. This
isn’t only a problem in the Mekong
but also in Malaysia and the Philippines.”

Professor Jürgen
Geist
Conferences are as much
about networking and
building relationships as
they are about sharing
knowledge….and the Fish
Passage 2018 conference certainly provided an
excellent opportunity for
plenty of it.
By way of example, we
caught up with Professor Jürgen Geist, (right)
an aquatic scientist who
is chair professor of
Aquatic Systems Biology and director of the Limnological
Research Station, Technical University of Munich, Germany.
Jürgen was a keynote speaker at the
conference who gave a very engaging talk on “Possible pitfalls in fish
passage research and how to avoid
them.”
“Our core focus is on understanding
the functioning of aquatic ecosystems and how different stressors
affect the functioning of the ecosystem and the services they provide”
says Jürgen in describing the
research work his unit undertakes.
“Those stressors obviously include
structural changes to the river
systems such as dams, weirs,
hydropower facilities and we have
a couple of research projects in this
area.
“And this is also where the connection to CSU and people like Lee
Baumgartner, Craig Boys [NSW –
DPI Fisheries] and so on comes in.”
The Aquatic Systems Biology Unit
is running a number of large experiments in innovative hydropower
technologies…and in 2017 a delegation from Australia, which included
Craig Boys and Brett Pflugrarth,
visited Germany to carry out joint
experiments.
“The Australian delegation brought
their technical expertise in using
technical sensors which we used to
link with the biological data we hadcollected from the different facilities,”

says Jürgen. “We’ve done some
testing with fish in these innovative
hydropower plants - looking at how
the plants affected fish in terms of
mortality and injury patterns.
“Linking that biological and ecological assessment with technical ways
of measuring the impact of these
plants, that’s the kind of exciting
cutting-edge research that results
from this collaboration.”
As a result of this collaboration a
joint publication Physical and hydraulic forces experienced by fish passing through three different low-head
hydropower turbines was written for
the Special Issue of Marine & Freshwater Research “Fish Passage 2018
& Hydropower Symposium” produced specifically for the conference
and given to all attendees.
“It’s already an excellent starting
point, showing we are on the right
track with this,” says Jürgen.
“Subsequently we applied to an
Australian/German funding scheme
with a proposal, the core of which
is to promote exchange between
scientists from Australia and Germany with mutual visits, exchange
of expertise and work on developing
further joint research projects.
“Fortunately this proposal has been
funded both from the Australian and
German side where it was reviewed
by an independent panel and seen
as a highly promising.”
more next page
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“Fish passage and
damage in Australia also
relates to irrigation, with
irrigation pumps sucking
in fish, whereas we have
situations where we pump
water for flood protection
so while it is for a different purpose basically the
potential impacts on the
fish are similar.

Dr Matthew McCartney

Similarly since Australia
has different fish species
to Germany, but also a
few that are the same,
comparisons become particularly interesting.”

Institute Director Professor Max Finlayson with
Professor Jürgen Geist

The grant will cover the cost of travel
and accommodation for a three week
exchange this year for both an Australian and a German scientist.
“Actually this collaboration already
started in 2016 when Craig and I met
at a conference and simply made
things happen, those first joint experiments and now we have the official
and legal framework for a formal/
official collaboration with CSU,” says
Jürgen.
“Which is really nice. The topic is
water resources, which is an important topic of course, but at its core
it’s about people, the people that are
involved. Our idea really is to not just
have the collaboration at the level of
the professors and senior academics but that we also open this up
to students and early career postdocs who are interested in mutual
exchange.

Jürgen was at the Fish
Passage 2018 conference –which he described
as an “extremely wellorganized and excellent
conference”- with five
other colleagues who all
work in the hydropower/
fish passage field from
the Technical University of
Munich.

“We don’t get satisfaction from publishing paper
number 202,” he says, extolling the
benefits of attending conferences.
“We get it from meeting cutting-edge
scientists who have great ideas, who
have this inspiration, and collaboration… that supports the next generation of scientists, our PhD students,
our post docs …and jointly working
on the challenges that are ahead.
“This is really what fascinates me
and there wouldn’t be any other
profession that
makes
me as
happy as
this one
does.”

Before the interview gets underway,
Institute Adjunct Dr Matthew McCartney wants to make one thing clear
- no, he is not related to Paul McCartney of The Beatles fame.
However, like the man who shares
his surname, he is from the United
Kingdom.
Matthew, who grew up in Sussex,
did his degree in Environmental Science at Lancaster University and his
Masters in Engineering Hydrology at
Imperial College in London.
After a year’s travelling, he started
work at what was the Institute
of Hydrology, part of the Natural
Environment Research Council in
the UK where he worked for a few
years in a water resources section,

“The core challenge is the same in
both Germany and Australia.
Right: Professor Jürgen Geist with colleagues from
the Technical University of Munich
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mainly doing consulting for the water
resources industry.

Managing Variability, Risk and Competition.

His PhD, at the University of Reading, was based on a wetland hydrology project he did for the institute.

“But my personal interest is more
around the issues of natural capital
and ecosystem services and how
they relate to people’s livelihood and
well-being and poverty alleviation,”
says Matthew.

“The field work was in Zimbabwe
where I was looking at headwater wetlands or ‘dambos’ and their
function in maintaining downstream
riverflow,” says Matthew. “These wetlands, because they retain moisture
into the dry season, are popular for
agriculture but there was a perception that they also maintain downstream riverflow.”
The river from the small catchment that Matthew was working in
ultimately flowed into the Zambezi
River. The research concluded that
the bulk of the water stored in the
dambo at the start of the dry season
was “lost” through evaporation and,
in reality, it contributed little to maintaining river flow.
After his PhD, Matthew moved to
another section of the institute that
was more focussed on wetlands and
did more and more work in the UK
and Europe.
“But I was interested in living overseas so in 2002 I applied for the
job I still have with the International
Water Management Institute [IWMI],”
says Matthew who was based first in
southern Africa, then Ethiopia, and
for the past six years, Laos.
Institute Director Professor Max Finlayson also used to work for IWMI (a
non-profit, scientific research organization focusing on the sustainable
use of water and land resources in
developing countries, mostly in Africa
and Asia.)
Matthew first met Max in southern
Africa and the two worked together
on a wetland study in the Southern
African Development Community
(SADC) region in 2006/07.
Matthew, who is a Principal
Researcher, Hydrology & Water
Resources, for IMWI has two roles:
one of which is to lead a small group
called Water Futures, Growth &
Natural Capital; and another, to lead
within a bigger IMWI program, Water,
Land & Ecosystems, a Flagship on

As well as his managerial roles, Matthew is currently working on a small
research project looking at malaria
and reservoirs in sub Saharan Africa.
“We’ve been looking at what the
impact of water storage in reservoirs
has on malaria incidence and whether or not you can operate dams to
try to mitigate it,” says Matthew. “Our
research has revealed a conservative estimate of 1.3 million cases of
malaria annually associated with
large dam reservoirs in sub-Saharan
Africa”.
He has another project in Laos on
the 3S rivers (the Sekong, Sesan
and Srepok Rivers), major tributaries to the Mekong River which flow
through three countries, Vietnam,
Laos, and Cambodia.“This is a study
we’ve been doing on what we call
the Nexus (of water, energy and
food) and how you manage water
resources in the system to try and
benefit all three sectors and the environment,” says Matthew.

States Geological Survey) and Dr
Lee Baumgartner. His presentation at the workshop was on ‘Global
trends in water use - current irrigation modernization agendas’.
“My talk was about the irrigation, the
water side and the future of water
use in irrigation, mainly in Africa and
Asia, and thinking about why fisheries aren’t integrated into irrigation
systems,” says Matthew. “While
irrigation systems have caused
problems for fish by blocking migration routes etc, there is also potential
to manage these systems for fish.
And often the fish are more valuable
than the crop. There is quite a lot of
work being done on rice fish systems
in South East Asia as fish are very
important for food/nutrition security.
Traditionally people will incorporate
fish into their rice systems and there
is a lot of capture fish that goes
unrecorded.
“However when it comes to formal
irrigation schemes they don’t often
factor in fish. One of the aims of the
workshop is to think about how we
can integrate water and fish management.”
Matthew is interested in not just
irrigation systems, but in how manmade infrastructure built for water
resource management (dams, weirs,
off-takes, flood levy banks) impact on
fisheries in particular and how they
can be managed or planned better
to mitigate some of the impacts and
maybe even provide opportunities for
fish.

A major project in Kenya (Tana
River) and in Ghana (Volta River)
which finished last year looked
at how to integrate environment
and ecosystem services in water
resources, planDr Matthew McCartney and Institute Director Professor Max
ning and decision
Finlayson
making using the
concept of “natural infrastructure.”
Matthew was
invited by the
Institute to attend
the “SDGs, fisheries production and
irrigation modernisation” workshop
on December 10
at CSU’s AlburyWodonga campus
at Thurgoona. The
event was facilitated by Dr Abigail
Lynch (United
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Fish Passage 2018 - Post-graduates
“The company also had a research
component where I assisted as a
technician and got my first taste of,
and became interested in, research,”
says Daniel who then did his Honours in Environmental Science at
CSU with Professor Robyn Watts his
supervisor.

Dr Daniel Svozil
For new ILWS PhD graduate Dr
Daniel Svozil the Fish Passage 2018
conference provided a perfect opportunity to present exploratory research
on individual-based modelling, as
a tool to explore the outcomes and
assumptions of successful fish passage.

His Honours was on the temperature
dependant survival and growth of different Murray Cod populations.

“Testing the designs and implementation of fish passage is a very costly
and logistically complicated process – it is something that can take
decades of monitoring to evaluate,”
says Daniel.
“Doing an individual-based model
allows us to create a scenario that
we want to look at over time or over
space … to look at what happens in
a particular fish passage scenario
after making certain decisions or
assumptions.”
While not the topic of his PhD
research it is something that he
has been working on for the past
together with Dr Luiz Silva, who
brings the fish passage theory and
practice expertise, and former ILWS
PhD student Dr Luisa Perez-Mujica,
who brings the computer modelling
expertise.
Daniel did his undergraduate studies

He then worked as a field technician
in 2013 and 2014 for projects, led by
Professor Robyn Watts, monitoring
the ecological responses of Commonwealth Environmental Water
delivered to the Edward-Wakool river
system.
at Northern Melbourne Institute of
TAFE (now Melbourne Polytechnic)
in aquaculture and environmental
management from 2006 to 2009. In
his last two years of study, he also
worked for Mainstream Aquaculture,
a small company farming barramundi, who he continued to work for, for
another year.
He then got a job in South Australia with Cleanseas Tuna where
he worked as a hatchery technician
rearing marine fin fish (tuna and yellowtail kingfish) at Port Augusta for
two years.

Catching up with colleagues at the conference. L to R. Sarah Douglas, Nathan Ning, Daniel Svozil and Joe Pera

“In amongst that I started looking
at the possibility of doing a PhD,”
says Daniel, who began his PhD in
late 2014 with supervisors Professor Robyn Watts, Dr Keller Kopf and
later, Dr Lee Baumgartner.
His topic was “Trait divergence
between river and reservoir populations of Australian smelt.”
An Australian smelt is a small-bodied
freshwater fish abundant in waterways across South East Australia
“which makes them an ideal study
species because we could find them
in different systems and they can be
compared across different habitat
types.”
The field sites chosen for the study
were in North-East Victoria and in
the freshwater part of coastal systems (Hawkesbury and Nepean
catchment) around Wollongong,
NSW.
“Common in the evolutionary literature is that body shape is an
important factor in the fitness of fish
populations and associated with the
habitat type,” says Daniel. “What I
found was that body shape is associated with certain habitat types. A
common thing is that fish in reservoirs are found to be, mostly, deepbodied and robust and river fish tend
to be narrow and torpedo-shaped.
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“However, what I found was that, in
Australian smelt, that trend is the
opposite. River fish are actually
deep-bodied and robust whereas the
reservoir fish are stream-lined and
torpedo shaped.
“What we found was that these body
shapes reflect their swimming ability
so the ones that are deep-bodied
are robust that are living in the river
systems are the better swimmers,
and the ones in the reservoirs that
are narrow and torpedo-shaped are
actually the slower or poorer swimmers which was very interesting and
not what was expected.”
The swimming performance experiments on the fish were done in the
lab. Photographs of the fish were
taken and used to take measurements.
“The shape measurement was
challenging,” says Daniel. “A lot of
advanced geometry and complicated
statistics.”
Last year Daniel also did field work
for two months, together with Dr
Xiaoying Liu (Sha Sha) and Luke
McPhan for the Native and invasive fish dispersal, spawning and
trophic dynamics during a managed river-floodplain connection
project led by Keller.  
The project is monitoring the effects
of an environmental water delivery
in September last year to Tala and
Yanga Lakes on the lower Murrumbidgee River.

An Vi Vu
Just like some of the migratory
fish species he studies, ILWS PhD
student An Vi Vu had the wonderful opportunity last year to travel the
length of the Mekong River from
close to the Chinese border in Laos
all the way down to the sea.
It was an amazing adventure and
even though An, who is from Vietnam and has worked as a fish
researcher for most of his working
life, there were many parts of the
countries the Mekong flows through Laos, Cambodia and Vietnam - that
he had never seen before.
“It was a very enjoyable trip,” says
An, adding that, fortunately, he
wasn’t in the area when the Saddle
Dam in Laos, collapsed on July 23,
2018, killing many people and leaving others homeless.
“That was very bad news,” says
An who heard about the tragedy
two days after he had left Laos and
crossed over the border to Cambodia.
An, an Australia Award PhD scholarship recipient, began his PhD, which
continues his research on fish migration in the Mekong Delta, in February
2017.
“I couldn’t decide whether to continue working or return to study,” says

Above: An buying krempfi catfish
from which he was able to get otolith
samples

An, who has worked for Vietnam’s
Research Institute for Aquaculture
No.2 in Ho Chi Minh City, Vietnam,
ever since he graduated with a
Bachelor of Aquaculture from Can
Tho University in Vietnam in 1999.
“So, in 2016, I decided to apply for
the Australia Award anyway. I was
very surprised that I got it.”
An is based at CSU’s Albury-Wodonga campus at Thurgoona.
more next page

Below: An holding a krempfi catfish. This species lives in the ocean but migrates
to the Mekong river for spawning. It is one of the target species for his research.

Daniel and his wife Luisa (whom
he met through CSU) are based in
Newcastle where Luisa works with
the Department of Industry for the
Natural Resource Access Regulator. Daniel has a new job (which
started late last year) with the Office
of Environment & Heritage’s Science
Division as an environmental technician, based in Sydney.
“Basically its biological monitoring
to inform an approach to improving
water quality that will ultimately support improvement and maintenance
of coastal and marine assets,” says
Daniel.
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However he is no stranger to Australia having spent two years here
about 10 years ago in Launceston,
Tasmania. There he did his Masters
in fishery ecology at the Australian
Maritime College (now part of the
University of Tasmania.)
“The objective of my research is to
identify which fish species move
between fresh and marine waters in
the Mekong River,” says An who is
supervised by Dr Lee Baumgartner,
Professor Ian Cowx, University of
Hull, ILWS Adjunct Dr Martin MallenCooper, Dr Wayne Robinson, and Dr
Julia Howitt.
Since commencing his PhD, he has
returned to Vietnam twice - once
to do a scoping study, and then in
July last year “for the biggest trip
ever”. The trip was funded by a
$30,080 National Geographic Society Research Grant, for the project
In search of the elusive Mekong
salmon.
An flew first to Ho Chi Minh City
in Vietnam before taking a bus to
Laos. “I couldn’t fly because I had
nitric acid which I needed for the
water samples I would be taking,” he
explains. The bus trip took more than
24 hours.
Once in Laos he was met by local
staff National University of Laos who
took him a further 200km upstream
to a small town, Luang Prabang, in
Laos, close to the Chinese Border.
It was from there An’s journey down
the Mekong began, with An taking
water samples and collecting fish
otoliths (ear bones) along the way.
An sourced the fish, from which he
collected otoliths, in a number of
ways - buying them at local markets,
from local fishers or catching them
himself. He focussed on 10 species,
“some of which are very rare to capture as they appear seasonally.”
Where this was the case, the local
fisheries staff in Laos had helped out
by buying these species, either from
the markets or local fishers, when
they were in season and had put
them in freezers….ready for when An
came past.
“Otherwise there would have been
some species I wouldn’t have been

able to get
samples for,”
says An who
travelled by
car with a
local driver.
The journey,
following
the Mekong
downstream
to the Cambodian border,
took about 10
days.
There he
was met by
staff from the
Inland Fisheries Research
and Development Institute,
Cambodia.
“I have worked
with them in
the past so
they know me
and I know
them so it
was easy to
communicate
and get their
help,” says An
who spent a
week following
the Mekong to
the Vietnamese border,
again collecting water and
obtaining fish
samples from
fish bought at
the markets
or from local
fishers along
the way.
Once he got
to Vietnam he
had one day
at his home in
Ho Chi Minh
City before
he teamed up
with another
colleague from
his institute to
do the final leg
of his journey
to the Mekong
Delta and the
sea.

Above: Local market in Cambodia where fish are sold whole or
cleaned ready to cook.
Middle: The Khone Phapheng waterfalls on the Mekong River,
southern Laos. Many fish species migrate upstream over the
falls to spawn.
Bottom: Unloading fish from a fishing vessel in the Mekong
delta of Vietnam. The fish are caught at sea and are sold in the
mainland markets.
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Again the fish were sourced from
local markets and fishers but in Vietnam An also caught some of the fish
himself.
All in all the trip took An a month and
he estimates he travelled 4000km
and collected over 80 water samples
and over 500 fish samples, all of
which came back with him to Australia for further analysis.
“There were many places I have
never visited before,” says An. “In
the past I’ve just flown in or out of
an area but that is quite different to
travelling by car or boat.”
An says the trip didn’t involve hard
work so much as patience.“While,
with some of the species it was
easy to collect the otoliths, with the
smaller species it was more difficult
as the otoliths are tiny,” says An. “But
luckily in Cambodia I had a friend
help out who had a permit to remove
otoliths.”

attended a workshop in June 2018
with Dr John Conallin at a laboratory in Queenscliff where they learnt
how to section otoliths). He is also
photographing every sample before
it is sectioned.
“The next big step is the analysis of
the otolith- otolith microchemistry,”
says An. “For that I will looking at the
concentrations of some elements,
particularly strontium which is very
high in marine water, and barium
which is high in fresh water. Based
on the pattern of the elements I
will be able to determine where the
fish have migrated. It’s like a flight
recorder of where the fish have
been.”
An is expecting to analyse the otolith
sections in a laboratory in Adelaide.
“My study will show which fish species need to migrate upstream,” says
An. “For these species dams in the
Mekong River will be big barriers. I

am providing information for consideration.”
An’s family, his wife and two children
- Quoc Anh Vu, 9, and Mai Anh Vu,
6, are in Australia with An while he
does his PhD here.
“My wife was worried before we got
here as to how the family would
settle in but the children love it, especially going to school,” says An.
The children attend Lavington Public
School, close to the CSU AlburyWodonga campus at Thurgoona.
An will return to his job at the
Research Institute for Aquaculture
No.2 once he finishes his PhD.
“One of the conditions of my scholarship is that I return to my country
for two years to share what I have
learnt,” he says.

An’s water samples have already
been analysed for seven elements
including the key elements, strontium
and barium, to determine how saline
or fresh the water samples are.
The otoliths are being weighed,
measured, and then embedded
in resin so that they can be more
easily sectioned or sliced. (An had
Right: An gave a presentation on “Using otoliths
to quantify diadromy in the Lower Mekong Basin,”
at the conference where he had the opportunity to
catch up with all of his supervisors in person.
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