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This career retrospective supports the Award of Life Membership to Angela Arthington (Council of

The Royal Society of Queensland, 2022).

Angela’s early years were spent in Mt Gambier
and Adelaide, South Australia, and later Rotorua
and Christchurch, New Zealand, all places where
her father held various positions as a forester. She
attended the Whakarewarewa Maori School and
Rotorua High School before the family moved to
Christchurch and another rewarding role for their
father with the New Zealand Forest Service. She
completed the New Zealand School Certificate and
University Entrance at Christchurch Girls High
School, followed by a BSc Degree with First Class
Honours at the University of Canterbury, majoring
in zoology, with chemistry, botany and philosophy
as subsidiary subjects. Encouraged by her favourite
lecturer, a Canadian entomologist, she applied for
PhD scholarship funding at MacDonald College of
McGill University, Montreal, and completed her
PhD in entomology and ecology by oral examina-
tion and thesis in 1969. A special feature of the
PhD graduation process was giving a research
presentation to the examining professors, who then
took the candidate out to a sumptuous lunch in
Sainte-Anne-de-Bellevue, a small town located at
the western tip of the Island of Montreal in south-
western Quebec, Canada.

Four years of superb research training in insect
taxonomy, morphology, pest management and
general ecology led to a lectureship in the Ento-
mology Department, University of Queensland,
Brisbane, in 1970. Angela established student field

classes in the dry sclerophyll (‘wallum’) forests,
patterned fen wetlands and dune lakes of North
Stradbroke Island, known as Minjerribah by
its traditional owners, the Quandamooka People.
Crossing to the island involved backing a university
Land Rover down two narrow metal ramps onto an
antiquated barge, watched by contingents of fisher-
men already well into their eskies full of stubbies, in
high spirits and eager to see how a ‘sheila’ managed
this tricky feat. Surveys of benthic, littoral and
planktonic invertebrates and limnological data from
Brown Lake and Blue Lake led to her first scientific
paper (Bensink & Burton, 1975) published by The
Royal Society of Queensland as part of a special
issue on Stradbroke Island as a place for teaching.
Further studies established the unique features
of oligotrophic sand dune lakes and their specia-
lised biota, which included several species new to
science (a primitive freshwater worm (Rhizodrilus
arthingtonae), two dragonflies and several species
of Trichoptera (caddisflies); one is named Westri-
plectes angelae). New distribution records for fresh-
water fishes, Pseudomugil mellis and Nannoperca
oxleyana, and an assessment of threats to their habi-
tats,led to [UCN and Australian ‘Threatened’ species
listings and the development of species recovery
plans (Knight et al., 2012). These early findings
informed another special issue of The Royal Society
of Queensland Proceedings: A Place of Sandhills:
Ecology, Hydrogeomorphology and Management
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of Queensland’s Dune Islands (Arthington et al.,
2011; Hadwen & Arthington, 2011). Freshwater bio-
diversity discoveries and ecological insights helped
to prevent sandmining on Moreton and Fraser Island
and contributed to the World Heritage listing of
Fraser Island and the Cooloola Sand Mass in 1992.
Angela joined the School of Australian Environ-
mental Studies at Griffith University, Brisbane, in
1975, and it has been her academic home ever since.
As well as establishing undergraduate courses in
freshwater ecology, she soon began new lines of
research on the ecology of urban streams. Her first
project was focused on the development of biological
indicators to assess effects of organic pollution on
polluted Bulimba Creek. Invertebrate diversity, and
patterns of association between pollution gradients
and the distribution of dragonfly species that breed
only in running waters (e.g. Austroepigomphus
praeruptus) and remain close to oviposition habitat
(Watson et al., 1982), were deemed useful pol-
lution indicators. An invitation to explore the
incidence and implications of alien fishes in South
East Queensland waterways gave rise to studies
on the ecology and impacts of the mosquitofish
(Gambusia holbrooki) and the cichlid (Oreochromis
mossambicus, the Mozambique mouthbrooder) in
particular. Collaboration with the Curator of Fishes
at the Queensland Museum was inspiring, and a
string of publications followed (e.g. Arthington
etal., 1983). The highlight of this period was a meet-
ing of the Global Invasive Species Program (GISP)
Expert Consultation (2003) held at the Smithsonian
Institute in Washington DC, and a ‘white paper’ on
the global problems of alien cichlid (tilapia) species
in freshwater systems (Canonico et al., 2005).
Another milestone was establishment of the
Centre for Catchment and In-Stream Research
(CCISR), one of 12 Centres of Concentration estab-
lished in 1987 by the Australian Water Research
Advisory Council (AWRAC), Department of
Primary Industry, Canberra. CCISR was funded
initially by a five-year grant to develop fresh-
water biodiversity and river basin studies, drawing
upon the expertise of faculty members and new
appointees. Eminent Griffith University colleagues
joined CCISR and one wit said that our major theme
should be research ‘at the cutting edge’ of fresh-
water science. This was prophetic. Supported by
numerous research grants, commissioned projects
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and postgraduate research, CCISR’s research
program soon diversified and morphed into the
globally prominent Australian Rivers Institute
(ARI) of today. Leading CCSIR for five years was
a challenge and a profound honour.

Research on the ecological water requirements
(environmental flows, also known as e-flows) of
freshwater species became the central theme of
Angela’s research from the 1990s, starting with the
effects of a new dam on Barker-Barambah Creek
near Murgon, a study funded by the Queensland
Water Commission. Further investigations on fish
communities and flow regimes of Queensland’s
major coastal rivers were supported by the Land
and Water Resources Research and Development
Corporation (LWRRDC), the Rainforest Coopera-
tive Research Centre (CRC) and the Queensland
Government, producing a mass of basic data on the
habitat requirements and ecology of 79 freshwater
fish species. In 2004, Brad Pusey, Mark Kennard
and Angela assembled this information and related
literature in Freshwater Fishes of North-Eastern
Australia (Pusey et al., 2004). This volume won
the 2005 Whitley Medal, awarded annually since
1979 by the Royal Zoological Society of New South
Wales to commemorate Gilbert Whitley (1903—
1975), an eminent Australian ichthyologist. Whitley
awards celebrate publication of the best books con-
taining new information about the natural history
of the fauna of the Australasian region. Presenta-
tion ceremonies are wonderful events held at the
Australian Museum in Sydney where a prominent
scientist reads the nomination and applauds each
book’s achievements. The medal itself is beautiful.

Research on fish ecology in floodplain rivers
continued via projects with the Rainforest CRC
and the Marine and Tropical Sciences Research
Facility (MTSRF), a 4-year $40m component of the
Commonwealth’s Environment Research Facilities
program. A fruitful collaboration with colleagues
from James Cook University and CSIRO led to a
suite of publications and an associated PhD program
on floodplain rivers of the Wet Tropics (Arthington
et al., 2015; Godfrey et al., 2017, 2022; Pearson et
al.,2013) and new models of floodplain connectivity
(Karim et al., 2012, 2014). These studies helped to
drive new policy directives for the protection and
restoration of interconnected catchment, riverine,
floodplain and estuarine systems, as part of the



A CAREER RETROSPECTIVE 181

Great Barrier Reef 2050 Long-Term Sustainability
Plan 2018, an overarching strategy for managing
the GBR over the next 30 years (Arthington et al.,
2020a). Angela is presently contributing fresh-
water science perspectives into the 2022 Scientific
Consensus Statement (SCS) on land-based water
quality impacts on the Great Barrier Reef.

Moving away from coastal rivers in 2005, Angela
joined the ‘Dryland Refugium Project’ funded by
the Freshwater CRC to research patterns of fish
diversity and recruitment in floodplain rivers of the
Lake Eyre Basin (LEB). This period of research
in the remarkable river systems of Australia’s
arid interior produced new insights into the com-
munity ecology and ‘boom and bust’ dynamics
of fish species adapted to long periods of aridity
punctuated by extensive floods (Arthington &
Balcombe, 2011). Angela has applied this informa-
tion as a member of the Scientific Advisory Panel
for the LEB, currently focused on a review of the
Lake Eyre Basin Rivers Assessment (LEBRA) and
development of new indicators to measure emerg-
ing threats to arid-zone rivers and their endemic
species. One of the most threatened species is the
Cooper Creek catfish, Neosiluroides cooperensis,
now listed as endangered on the IUCN Red List of
Threatened Species (Arthington et al., 2019).

Springs of the Great Artesian Basin (GAB)
became another research interest when working
with the Commonwealth’s Independent Expert
Scientific Committee (IESC) on Coal Seam Gas
and Large Coal Mining Development. Seeing the
need for a compendium of recent scientific and
management information, Angela and a team of
editors produced Springs of the Great Artesian
Basin, a Special Issue of the Proceedings of The
Royal Society of Queensland published in 2020.
This volume of 19 papers gives easy access to
interesting and compelling information about GAB
springs, which are biodiversity havens for many rare
and endemic species. One of them is the critically
endangered red-finned blue-eye (Scaturiginichthys
vermeilipinnis) found only in Edgbaston (Byarri)
Springs. Papers in this volume record the passion of
Indigenous Peoples, pastoralists, scientists, govern-
ments and conservation groups working together
to improve stewardship of spring ecosystems and
their supporting aquifers (Arthington et al., 2020b;
Rossini et al., 2020).

Angela’s ongoing river ecology and fish research
has contributed to several novel frameworks for
assessing the environmental flow requirements
of riverine biota. Collaboration with river scien-
tists from South Africa led to wonderful field
work in rivers of the Lesotho Highlands, and
development of the e-flows framework known as
DRIFT (Downstream Response to Imposed Flow
Transformation) and its fish component (Arthington
et al., 2003). Several years of international col-
laboration also produced a precursor paper and
eventually the multi-faceted e-flows framework
known as ELOHA (Ecological Limits of Hydrologic
Alteration) (Arthington et al., 2006; Poff et al.,
2010). Numerous publications and practical expe-
riences with e-flow studies and recommendations
for Queensland’s coastal rivers culminated in the
book Environmental Flows: Saving Rivers in the
Third Millennium (University of California Press,
2012), since translated into Chinese. Angela was
honoured to receive the ‘Making a Difference
Award’ from the US Instream Flow Council dur-
ing their annual Flows Conference held in Portland
in 2015. In his presentation speech the conference
President recommended a single paper (Bunn
& Arthington, 2002) as an absolute “must read”
for anyone interested in environmental flows;
that paper has clocked up 4036 citations (Google
Scholar, 29 October 2022). Another highly cited
publication (Dudgeon et al., 2006) arose from
meetings of the freshwaterBIODIVERSITY pro-
gram of DIVERSITAS, aimed at developing a new
global science agenda for biodiversity in support
of sustainable freshwater ecosystems and human
well-being. This seminal paper on freshwater
biodiversity values and threats has been cited in
6773 subsequent publications (Google Scholar,
29 October 2022).

In 2018 Angela led the compilation and publi-
cation of the Brisbane Declaration and Global
Action Agenda on Environmental Flows, a status
review and call for action to protect the dynamic
flow regimes and freshwater biodiversity of the
world’s rivers and wetlands (Arthington et al.,
2018). A renewed definition of environmental flows
and some elements of the associated Global Action
Agendahave been taken up by the Food and Agricul-
ture Organization (FAO), as custodian UN agency
for Sustainable Development Goal Indicator 6.4.2
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‘level of water stress: freshwater withdrawal as
a proportion of available freshwater resources’.
Accelerated implementation of e-flows also forms
part of an Emergency Recovery Plan to “bend
the curve” of freshwater biodiversity loss towards
recovery and protection (Tickner et al., 2020). This
plan’s 6-point action agenda is explicitly aligned
with the goals and indicators of the emerging
Post-2020 Global Biodiversity Framework and its
mission to ‘Halt the loss of species, ecosystems
and genetic diversity by 2030; restore and recover
biodiversity to ensure a world of people “living in
harmony with nature” by 2050’.

During her career Angela has supervised 20
Honours, Masters and PhD candidates, written/
edited four books, edited four journal special
issues and published over 300 papers, book chap-
ters and research/consultancy reports (h-index 73).
Her efforts have brought $9m into the Griffith
University’s research budget since 1980. She
has served on many advisory panels, includ-
ing the Australian Water Research Advisory
Council (AWRAC), the Land and Water Re-
sources Research and Development Corpora-
tion (LWRRDC), Land and Water Australia, the
DIVERSITAS Freshwater Cross-cutting Network,
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the Environmental Water Scientific Advisory
Panel (EWSAP) (advising the Commonwealth
Environmental Water Holder), the LEB Scien-
tific Advisory Panel (SAP) and the Common-
wealth’s Independent Expert Scientific Committee
(IESC) on Coal Seam Gas and Large Coal Mining
Development. Her achievements in research, edu-
cation, leadership and management of freshwater
biodiversity have been recognised by her inclusion
in the 2015 Hall of Fame of the Australian Society
for Fish Biology (ASFB), and by the award of the
2018 Australian Society for Limnology (ASL)
Medal for outstanding contributions to Australian
freshwater science. Another highly valued honour
was giving the 19th Annual H.B.N. Hynes Lecture
in 2020 entitled Progress with Environmental
Flows to Maintain Healthy Rivers and Healthy
Societies (Figure 1). The Canadian Rivers Institute
initiated its annual lecture series in 2002 by the
conferring of an Honorary Doctoral Degree to
Dr H. B. N. Hynes (1917-2009). As the world’s
most renowned freshwater biologist and ‘the father
of running water ecology’, Professor Hynes was a
role model for many river scientists, and his defini-
tive textbook on river ecology, The Ecology of
Running Waters (2001), remains inspiring.

The Canadian Rivers Institute presents 17th Annual
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Angela is now working as an Adjunct Emeritus Professor in the Australian Rivers Institute at Griffith
University, writing, editing and reviewing for many journals. She is an editor of the journal Aquatic
Conservation: Marine and Freshwater Ecosystems and currently holds the position of Specialty Chief
Editor of Frontiers in Environmental Science — Freshwater Science. The journal’s broad statement of
scope, highlighted in her ‘Grand challenges’ paper (Arthington, 2021), offers many opportunities to publish
freshwater science and promote the conservation of freshwater biodiversity in our changing world.
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