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Kia ora koutou,

I grew up on the North Shore of Lake Superior, the world’s largest freshwater lake (by 
surface area but that still counts!). I spent much of my childhood exploring the lakes and 
streams that make up the Boreal Shield. I was quite enthralled with our diverse aquatic 
life, from beavers and turtles to giant water bugs and ebony jewelwing damselfies. 

I would have never imagined that I would be moving a little over 14,000 km away just 
shy of my 30th birthday to leave behind the heavily forested boreal shield streams for 
research on the tarns surrounding Lake Ohau. Despite growing up in the boreal forest, 
named after Boreas, the Greek god of the North Wind, I didn’t understand what strong 
winds were like until I spent a summer chasing windblown sampling gear around the 
MacKenzie basin. The aquatic life was quite different from what I was used in my home 
country; Boekella copepods instead of Leptodiaptomus, alien-looking tadpole shrimp, 
bright red Daphnia. Despite these differences, I felt just as at home peering into these 
unique shallow pond habitats as I did looking under rocks in cold, cobble-bottom 
streams in Northern Canada.

I have been in New Zealand now for eight year and feel so honoured to be part of such 
a passionate and world-renowned freshwater research community. This is my first year 
as newsletter editor and although it has been a much larger job than I imagined, it has 
been such a treat to read through all the member contributions. NZFSS members are 
involved in a wide breadth of activities, from eDNA to microplastics to repairing the 
many barriers our native fish species face, both figuratively and literally. I would like to 
thank the NZFSS membership for taking the time to share your stories and the NZFSS 
committee for welcoming me this year. A huge amount of gratitude goes to Bronwyn Gay 
and EOS Ecology for putting it all together. Last year’s editor, Natasha Petrove, offered 
advice and tips for making the newsletter a smooth process. 

Ngā mihi nui 

Amanda Valois 

NEWSLETTER EDITOR 

EDITORIAL  
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EDITORIAL  PRESIDENT’S PIECE  

It was a great privilege to take up the leadership of our Society at our 50th birthday 

in Whakatū Nelson in December last year and a particular honour, as the first woman 

President in 30 years, to follow in the footsteps of the pioneering women who founded 

and led the Society throughout its early years. We are a diverse, multi-disciplinary 

Society of more than 500 members with a critical role in shaping the future of 

freshwater in Aotearoa New Zealand. The coming national changes to freshwater 

management will make this no less of a challenge for us all. 

EXEC NEWS

The Exec Team have been busy developing an annual operating budget so we can 

continue our discussion with members on the spending of the Society’s surplus 

funds – who knew spending our cash could be so difficult!  Last year’s conference also 

made a profit on top of our existing surplus, and we look forward to making some 

firm spending decisions early next year and getting funded projects underway. The 

exec decisions on annual spending included dedicated funding to ensure meaningful 

indigenous leadership and support for Te Wai Māori rōpū at future conferences, 

increased funding for student travel, and two post-graduate freshwater scholarships, 

one Māori and one open to all applicants. 

ACTION FOR HEALTHY WATERWAYS

The government’s Action for Healthy Waterways package hit the streets in mid-September 

this year. As expected, the policy package signalled a major change in freshwater 

management across multiple areas. The breadth and scope of the package covered a 

completely new national policy statement, broader consideration of Te mana o te Wai, 

ecosystem health, monitoring, limit setting, wetlands, streams, fish passage and farming, a 

new national environmental standard for freshwater and new stock exclusion regulations.  
To their credit, the Ministry for the Environment engaged directly with the Society and 

two workshops were run with members in early October. Considerable feedback and advice 
on the package were provided by members at the workshops and throughout the submission 
period, and the task of collating our advice was enormous. I thank Rich Allibone, Marc and 
all the members who took the time to provide their feedback and expert advice for assisting 
with coordinating what I think was a very comprehensive submission. We will see what 
influence we have had when the final package is released early in 2020. 

NZFSS AWARDS

With sadness we mourned the passing of Dr John Quinn late last year and we were 

grateful to Marc for presenting the 2018 NZFSS medal to John and his whanau at his 

home before he passed. The award recognises John’s outstanding contribution to the 

understanding and management of freshwaters. John was more than worthy of this 

recognition and his commitment to science; the Society and his friends and colleagues is 

sorely missed.

Marokopa Falls

Photo © D Clements
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The Awards Committee had a very tough job of judging this year’s medal award as the 
calibre of all nominees was, without exception, outstanding. We ask that unsuccessful 
nominations are re-submitted next year, as all the nominees were deserving of the Society’s 
recognition.

Notwithstanding this, the Awards Committee are delighted to award the 2019 NZFSS 
medal to Dr Susie Wood for her outstanding contribution to freshwater science and 
management, and her leadership of women in science. Susie is the nation’s foremost expert 
in toxic cyanobacteria, leading the global research community with a stellar research and 
publication record over her relatively short career thus far – congratulations Susie!

The Society is also extremely pleased to recognise and acknowledge the mahi of Dr Don 
Jellyman in awarding him an Honorary NZFSS membership for his lifetime contribution 
and commitment to freshwater sciences and the Society. Don’s research encompasses a wide 
range of indigenous and introduced fish, although his passions are tuna (eels) and piharau/
kanakana (lamprey). Don is a force in advancing our knowledge, and ensuring the viability, 
of these taonga. 

CONFERENCES

This year’s annual meeting is at Waurn Ponds, Geelong where we join with our 

Australian colleagues from AFSS. I look forward to seeing some of you there and seeing 

what’s new in the freshwater field across Australasia. We have committed to two more 

joint conferences in the coming years: INTERCOL Wetlands in Christchurch in 2020 

with the National Wetland Trust and a joint meeting in mid-2021 in Brisbane with 

AFSS and SFS (formerly the North American Benthological Society). We recognise that 

multiple joint conferences, with international travel are difficult for many members to 

attend (and don’t do much for our carbon footprints). Following feedback from members 

and to maintain our networks and cohesion as a society, the exec is supporting specific 

NZFSS sessions at INTERCOL Wetlands in 2020 and an additional NZFSS symposium at 

home in late 2021.

CLOSING MESSAGE

On behalf of the Executive Committee I would like to express our gratitude to Marc 

Schallenberg and acknowledge his mahi on behalf of the Society over his four-year 

term as President. Joining the Committee this year is Jenny Webster-Brown, with 

Marc staying on as immediate past-president and Phil Jellyman and Amy Whitehead 

(without whom I would be lost) continuing to provide their skills and knowledge to the 

Exec Team. We thank David Hamilton for his exec work, Natasha Petrove for her superb 

editorship of previous newsletters and Amanda Valois for taking on the role and doing 

a great job of pulling together this newsletter. Joanne Clapcott has joined Ian Kusabs 

and Yvonne Taura to lead Te Wai Māori rōpū. We also welcome Issie Barrett as our 

student rep and thank Emma Moffat and Tom Moore for their representation of student 

members.
I’d also like to particularly acknowledge the mahi of Te Wai Māori rōpū who have 

built and sustain the Society’s network of experts and practitioners in indigenous science 
and mātauranga. The vision of Te Wai Māori is the successful participation of Māori in 
freshwater sciences, management and research where Māori principles, values and interests 
are identified and valued within the Society. Te Wai Māori is now an integral part of our 
Society as a result of the continued effort of its members.  

As always, the Society runs on the energy and commitment of its members. I’m excited to 
see what we have all been up to over the last year and what the next year will bring.

Ngā mihi nui kia koutou,
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INTRODUCTION

This summarises a presentation to the NZFSS 50th 

Anniversary conference in Nelson in 2018 to reflect on the 

Society’s history, partly based on early Society member 

interviews. The first part is a personal view of the country’s 

history to better understand views on freshwaters, the science 

and what led to the Society’s formation in 1968. The second 

part discusses issues affecting each decade of the Society, 

and the responses and topical issues or events of Society 

members. The final part includes thoughts to the future, 

given knowledge of the past.

More detailed history of our freshwaters from scholars 

such as David Young1 or Catherine Knight2 or more popular 

texts from Society members such as Bob McDowall3,4. The 

2004 and 2016 Society texts on the state of the science 

(jointly with the Hydrological Society) also provide some 

historical perspectives on the science, as do Society 

newsletters, now on the website.

Part I – History and Context of Freshwater 
Issues and Management in New Zealand 
1840–1968

BEGINNINGS 

Although this article starts with European arrival considerable 

benefit and richness is gained for freshwater scientists and 

policymakers from improving one’s personal understanding of 

Mātauranga Māori, such as the Te Mana o te Wai framing of the 

National Policy Statement on Freshwater Management. Gaining 

insights from wise observers of our freshwaters, whether Māori 

or otherwise, can usefully inform us all.

LAND DEVELOPMENT

Much of the focus in early colonial times was in acquisition 

and development of land, mainly for farming but also with 

planned settlements. This simple concept informed, and 

continues to inform today, the basis of both our freshwater 

property rights, policy, legislation and science. The following 

examples by topic area give some impression of the effects 

of government policy on different aspects of freshwater 

management and, accordingly, on freshwater science.

The pluvial nature of the climate, together this being 

a geologically youthful ‘ land uplifted high’, meant that 

the behaviour of short and relatively steep river systems 

carrying high sediment loads was different to those in more 

geomorphologically stable Britain. 

MINING

The advent of gold mining from the 1850s and particularly 

the big rushes in the Coromandel, Otago and West Coast 

provided an enormous influx both of people and money for 

provincial and central government. The Goldfields Acts 

of 1866 and 1877 enabled gold mining, without regard to 

modern environmental sensibilities. By 1907 21 natural rivers 

and a further 30 streams had been formally identified as 

‘sludge channels’ for the purpose of the legislation; that is, as 

channels to convey mining waste without treatment. 

The efforts to enable mining in Otago were supported by 

the granting of rights to take water in perpetuity to facilitate 

hydraulic mining. With the demise of mining these perpetual 

rights became used for irrigation (see below). Since the RMA’s 

A Historical Perspective of Freshwater Science;  
the first 50 years of NZFSS
By Neil Deans

“The next year or so will be the critical ones for the growth and expansion of the Society. They also seem likely to be 
critical ones for the future of freshwater research. More workers and considerably greater funds are urgently needed 
to fill in the many gaps in our basic knowledge of freshwater environments before civilisation with its multiplicity 
of polluting and destructive agencies overtakes them irreparably. It is to be hoped that liberal and enlightened 
attitudes will prevail.” 

Ann Chapman, 2nd Newsletter 1969

1 Young D. 2013. Rivers – New Zealand’s Shared Legacy. ISBN  
978177553 450 1.

2 Knight C. 2016. New Zealand’s Rivers: An environmental history 
Canterbury University Press.

3 McDowall RM. 1994. Gamekeepers for the Nation – The Story of 
the New Zealand Acclimatisation Societies, 1861–1990 Canterbury 
University Press. ISBN 0-908812-41-8. 

4 McDowall RM. 2011. Ikawai: Freshwater fishes in Maori culture and 
economy. ISBN 978-1-877257-86-5.
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passage in 1991 they are deemed as water permits with a 

sunset clause causing their expiry by October 2021.

DRAINAGE

While forest clearance to develop land was undertaken with 

enthusiasm by individual settlers, swamp drainage required 

more coordinated efforts. The Crown was a major supporter of 

wetland drainage, with legislation such as the 1903 Bush and 

Swamp Crown Lands Settlement Act and 1908 Land Drainage 

Act, which enabled both public and private land to be settled, 

rated and drained. By 1983 some 4100 km of drains were 

being maintained nationally; twice the distance from Cape 

Reinga to Bluff. Government departments such as Lands and 

Survey were still draining wetlands (e.g., the Kongahu Swamp 

near Karamea) in the mid-1980s.

FLOOD CONTROL AND SOIL CONSERVATION

International concern such as the advent of the soil 

conservation movement in the USA5, and recognition of 

the role of catchment management for both controlling soil 

erosion and floods led to the passage of the Soil Conservation 

and Rivers Control Act in 1941, with the subsequent role for 

Catchment Boards, soil conservators and an enhanced role for 

river engineers. It also led to a national role of what became 

the National Water and Soil Conservation Authority, an 

adjunct to the Ministry of Works.

Works by Catchment Boards to tame rivers by extensive 

stopbanking, narrowing floodways, diversions and flood 

detention areas, often associated with drainage schemes, 

became the norm for most of our larger river f loodplains, 

enabling more intensive land use and urbanisation.

HYDROELECTRIC POWER DEVELOPMENT AND DAM 
BUILDING

As hydro power capacity is a function of volume of water 

multiplied by head, New Zealand is well suited in many areas, 

with Reefton the first southern hemisphere town with hydro-

powered street lighting in 1888. The 1903 Water Power Act 

1903 enabled investigation of potential sites to build hydro 

power schemes, initially near cities. The national grid was 

completed in 1955 and the two islands linked in 1965. 

Impounding rivers was known to have adverse effects 

on some aspects of the freshwater environment, due to 

drowning land and impeding fish movement. Acclimatisation 

Societies complained about risks to fish passage in 1924 

and the Waitaki Dam completed in 1934 has a fish pass, 

which regrettably failed to effectively function to retain the 

Waitaki River salmon fishery as a diadromous run upstream 

of the dam. Fish passage regulations were first implemented 

in 1947 to address this concern but have generally been 

ineffective in providing fish passage over major dams. More 

recent research associated with dam management have been 

in the management of introduced and native lake weeds and 

the management of lake littoral zones and sedimentation 

associated with new lakes.

Catchment areas upstream of fish passage restrictions due to 

dams from hydro-electric schemes 1907–1984.5 e.g., Leopold A. 1949. A Sand County Almanac.
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Cutting the Maukoro drainage canal on the Hauraki Plains, 

probably between 1908 and 1910.
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6 Trout and Salmon Act 1867. 

7 Salmon JT. 1960. Heritage Destroyed. 

8 Carson R. 1962. Silent Spring.

WATER QUALITY

Early interest in water quality was associated with public 

health, with outbreaks of typhoid and other water-borne 

diseases in our cities in the 1800s. The Public Health Act 

1872 and subsequent Department of Public Health in 1900 

provided a focus on improvements to our ‘three waters’. Much 

investment was into water treatment from the 1900s and how 

to keep reservoir water quality potable (e.g., manage algal 

growth) and to separate drinking water from wastewater.

Concerns about environmental effects of water pollution 

were not common before the 1950s, with the Waters Pollution 

Act of 1953 establishing a Pollution Advisory Council seeking 

Catchment Boards to better regulate point source discharges. 

The first prosecution did not occur until 1964 and major 

effective legislation to deal with point source pollution had to 

await the Water and Soil Conservation Act 1967.

IRRIGATION

Irrigation was a comparatively late starter for Government 

support. Compared with other countries New Zealand has 

relatively regular rainfall and comparatively few areas 

of plains in drought prone regions so the imperative for 

irrigation, given its costs, was comparatively less. New 

Zealand is comparatively unusual internationally in that 

most of its irrigation schemes rely on ‘run of the river’ rather 

than water storage, which has a different type of consequence 

for instream interests. When drought is most severe, both 

in-stream and out of stream resources are competing for the 

same limited resource.

The need for infrastructure over significant areas and 

potentially high economic returns reduced investment in 

irrigation, except by Government. Early utilisation of gold 

mining infrastructure and perpetual property rights in 

Otago facilitated irrigation development after the demise of 

alluvial mining (see above). Formal Government involvement 

commenced from the early years of the 20th Century, with 

a total of 52 schemes irrigating a total area of some 157 835 

ha by the time of the Government privatising these schemes 

around 1990; generally for nominal sums.

FIRST FRESHWATER SCIENCE

On European arrival, initial interests in freshwaters usually 

related to its occasional overabundance, with transport 

problems soon leading to the early diagnosis of the so-called 

‘NZ disease’, being death by drowning; often in crossing 

flooded and perceived unbridgeable rivers. 

Initial scientific interest was taxonomic; to characterise 

the avian and fish fauna in particular. Our native fauna was 

considered depauperate and singularly lacking in suitable 

harvestable species, for both recreation and commerce; a view 

endorsed by the acclimatisation societies. The Societies also 

assumed statutory roles and still exist, albeit modified, in the 

form of Fish and Game Councils.

ACCLIMATISATION

Trout were not introduced before special legislation was 

passed to protect their recreational status6, whilst salmon 

were initially supported mostly by the Government with 

commercial and sustenance both as major objectives. Several 

species, like salmon and mallard ducks, were initially 

unsuccessful and required dogged perseverance, whilst others 

like trout introductions were highly effective, with significant 

consequences especially to inland whitebait fisheries in the 

central North Island. 

The contribution of these introductions to the demise of 

the only extinct native fish, the grayling, remains speculative. 

Introduced predators and some smaller native fish, mainly 

galaxiids, are not compatible, however, together with trophic 

cascade effects on macroinvertebrates. 

Trout fisheries, however, provided one of New Zealand’s 

first internationally recognised areas of freshwater research. 

The painstaking efforts of Radway Allan’s investigations 

into the trout fisheries of the small Horokiri River near 

Wellington during the 1930s and 1940s led to the description 

of ‘Allen’s paradox’, in which it appeared that the biomass 

of trout in that river exceeded its own invertebrate food 

supply. This research also noted that most gravel bed rivers 

had self-sustaining trout populations not requiring hatchery 

reared fish. Fishery management efforts, particularly from 

the 1960s, became more focussed on habitat protection rather 

than hatchery introductions.

NATIVE FISH

Relatively little work, except taxonomic, was undertaken 

on native freshwater fish until the 1960s. Bob McDowall 

led much of the work on the whitebait fishery in the 1960s 

and early 1970s, which was finally able to confirm whitebait 

species taxonomy and their habitat preferences. The major 

efforts undertaken then are still relied upon to a substantial 

extent in the management of those whitebait species today.

Part II – NZ Limnological Society  
1968–2018

THE FORMATION OF THE SOCIETY

By the 1960s there was a growth internationally in awareness 

of human effects on the environment generally and 

particularly on freshwater ecosystems. Explicit reference to 

the effects of hydro-electric power development flooding river 

valleys in the Waikato, Canterbury and Otago7 was critical 

Ministry of Works and Development’s role in facilitating 

this ‘destruction’. This view, together with the international 

concerns about the agrichemical industry8 a greater interest 

in the effects of our technology on the environment. 

Plans to flood the margins of Lake Manapouri in 

Fiordland National Park and vary its level to provide power 

for a proposed aluminium smelter brought national public 

and political focus to this issue throughout the 1960s. In 

addition, concerns raised about the effects of aquatic weeds 

on some lakes, such as around Rotorua and in Otago, resulted 

in some investigations of these which also had economic and 

ecological consequences.
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The NZ Hydrological Society started in 1961. Expatriate 

kiwi Hilary (Vi) Jolly helped establish the Australian Society 

for Limnology in 1962 and on her return to New Zealand was 

supportive of such a Society’s establishment here. In 1963 

Water Pollution Regulations were implemented, followed by a 

Water Conference in 1964. 

The initiative to establish a New Zealand Limnological 

Society was spearheaded by several women scientists, 

particularly the first President, Vida Stout and first Secretary-

Treasurer and second President, Ann Chapman. Five of 

the first eight Society Presidents were women; Vida, Ann, 

Carolyn Burns, Sally Davis and Jonet Ward. The more recently 

male dominated period amongst Society Presidents has 

recently been broken with the welcome appointment of Kate 

McArthur.

The following decadal summary is based partly on 

interviews and partly on perusal of Society newsletters, most 

of which are now on-line and are a source of a diverse body 

of information on current issues at the time, as well as the 

activities of the members.

THE FIRST DECADE, 1968-78

The formative years of the Society saw a burgeoning of 

membership, but also of issues, policy and legislation. 

The 1967 Water and Soil Conservation Act’s passage and 

subsequent implementation by the newly renamed Catchment 

Boards (or Commissions) and Regional Water Boards led to a 

strong focus on water quality, particularly in the regulation of 

point source discharges.

Expansion in the numbers of scientists employed 

by Government, such as the newly created Ministry 

of Agriculture and Fisheries, Ministry of Works and 

Development, NZ Electricity Department and NZ Wildlife 

Service, led to increasing research into fisheries, for example, 

and particularly the increasingly controversial effects of 

power, drainage and flood control schemes on fisheries and 

wildlife habitat. In addition, Universities were expanding 

both their academic and technical staff and more students 

were studying relevant science.

1978–88 THINK BIG AND ITS AFTERMATH

This decade was turbulent in politics and administration. 

Initially a period of ‘Think Big’ energy projects, expansion of 

coal mining in the Waikato, West Coast and Southland, the 

controversial Clutha dam project and petrochemical projects, 

particularly in Taranaki.

Associated with this development was recognition of 

a lack of knowledge about resources affected, including 

freshwater. Some key developments included investigations 

into Lake Taupo’s limnology, John Stark’s Macroinvertebrate 

Community Index at the Taranaki Catchment Commission 

with substantial NWASCA support; development of Ian 

Jowett’s RhyHabSim to introduce instream habitat modelling 

and predictions of changes in flow on fish populations, the 

‘100 Rivers’ assessment of salmonid populations at 156 sites 

on 88 rivers; assessment of Wild & Scenic Rivers, culminating 

in Water Conservation Order legislation and subsequent 

testing to the Court of Appeal in the Rakaia case. 

The period culminated in the very successful SIL 

conference in Hamilton, the first time SIL had met in the 

southern hemisphere. New Zealand proved such a popular 

venue that the conference made a handsome profit, the 

proceeds of which led to the establishment of the SIL Trust, 

which still funds visiting speakers and student travel.

1988–98 – ENVIRONMENTAL RESTRUCTURING AND 
IMPLEMENTATION

The late 1980s and early 1990s were a period of 

rationalisation and consolidation, with new central and 

regional organisations, new legislation, reduced support to 

the primary sector, reduced central government investment 

in almost everything, including science, infrastructure 

development and freshwater management. 

Former Government science agencies such as the DSIR, 

MAF Freshwater Fisheries Research Division, National 

Water and Soil Conservation Authority were swept away and 

mostly replaced by new corporate science entities like NIWA 

or ESR seeking contestable funds. Similarly, multipurpose 

management agencies like the Lands and Survey Department, 

NZ Forest Service, Wildlife Service and Ministry of Works 

and Development were replaced by State Owned Enterprises, 

the policy-oriented Ministry for the Environment and 

conservation-oriented DOC. Much national funding for work 

previously done by Catchment Boards was cut, leaving the 

newly formed regional councils to fund their research and 

management from ratepayers with little central support or 

direction.

The new bipartisan passage of the then world-leading 

Resource Management Act, which from 1991 focussed less 

on activities and more on the effects from those activities, 

and the pursuit of ‘sustainable management’ of natural and 

historic resources, including freshwater.

Landowners were also cut adrift from subsidies and left 

to market forces to rationalise what was being grown on the 

land, leading to a large loss of the sheep flock and increasing 

interest in the dairy sector and in land use intensification 

which was to continue for more than a decade.

1998–2008 – CONTENTION

Freshwater issues began to get contentious over this decade. 

The reduction in the number of scientists (reflected in 

Society membership; see graphs on page 13), lack of central 

government direction, varying responses by regional councils 

to their freshwater challenges and major change in the rural 

sector including in land use and intensification, resulted in 

some concerns being raised by the late 1990s. This came to 

public attention in the so-called ‘Dirty Dairying’ campaign, 

led by Fish & Game NZ, which called out the rapid decline 

in water quality associated with increase in dairying in 

non-traditional areas such as Canterbury and Southland. This 

was associated with other changes in land use (for example 

to viticulture in Marlborough), partly as a result in irrigation 

with increasing risks from overallocation of water resources. 

Given devolution of freshwater management and 

the demise of most central government agencies, policy 

development was slow to respond. Some proposals were made 

with the attempt to introduce the first RMA National Policy 
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Statement on Freshwater Management (NPSFM) becoming a 

casualty of a changing government in 2008. 

Freshwater science was advancing in a variety of areas, 

as reflected in the joint publication with the Hydrological 

Society of the Freshwaters of NZ compendium in 2004. Greater 

use of models, interdisciplinary science such as the Motueka 

Integrated Catchment Research over the decade; challenges 

in lake water quality management in Taupo and Rotorua 

especially, greater integration with Mātauranga Māori and 

with land use science became more prominent. The Society 

also changed its name to publicly reflect what its members do.

2008-2018 – THE ROAD TO COLLABORATION?

This decade started with the new Government’s experiment in 

collaboration; the Land and Water Forum. Gathering together 

the various interests, with strong science and policy support, 

to reach consensus where possible and recommend responses 

made progress and led to the promulgation of the first NPSFM 

in 2011, with subsequent amendments in 2014 and 2017. 

Public interest in and concerns about freshwater management 

increased; becoming and election issue in 2017.

More complex science questions are being asked over issues 

such as setting limits for the effects of land use on nitrate 

levels and integrating Overseer to predict nutrient losses at 

a catchment scale. The sheer scale of freshwater science is 

summarised in the updated publication, again jointly with the 

Hydrological Society, of Advances in Freshwater Science in 2016 

summarises much of the progress made.

Part III – Reflections on the Past and 
Contemplating the Future

REFLECTIONS ON THE FULL HALF CENTURY

Membership of the Society has reasonably steadily increased 

over the period to its height of just over 500 members now. 

Reduced numbers follow Government changes in science/

environmental administration in the early 1990s and 2010s. 

Scientific productivity of our members as reflected by 

papers published being recorded in the newsletter, while 

variable, has seen a decline in the last two decades. This 

probably reflects the increase in non-practising scientists who 

are more involved in policy or management.

The Society itself is in strong heart, with a high proportion 

of student members which augurs well for the future. The 

complexity of the policy challenges will only increase, 

with consequential increases in demands being placed on 

scientists to turn data into relevant information, knowledge 

and wisdom. We can expect future members to be involved 

in a great range of complex challenges. The Society itself can 

continue to provide a comparatively neutral venue to debate 

the science and ensure that our minds remain open to how our 

science can inform society of the diverse range of potential 

freshwater futures. 

Number of Society members and number of published papers per member (updated from Collier, 2008).
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Tēnā koutou katoa,

Kei te rere tonu ngā mihi ki a tātou Ngāi Māori, otirā te rōpū 

kairangahau Māori, me ngā tauira, huri noa o te motu, e 

whakapeto nei i ō tātou ngoi ki te whaitakenga o ēnei o ā tātou 

mahi whakaharahara. Nō roto o tēnei tau kua piritata ki Te 

Komiti Matua, kei te kitea ngā hua mai i taua mahi ngātahi, 

mō tātou Ngāi Māori, te rōpū kairangahau, me ngā tauira, mo 

te wai māori te take. 

We continue to acknowledge you, as Māori, in particular 

as Māori scientists, researchers and students throughout New 

Zealand, with all our efforts in and for this important work. 

This year we have worked closely with our Executive and are 

seeing good results in that cooperation with and for Māori 

– for us as researchers, and for our students – because of the 

importance of freshwater.

NZFSS EXECUTIVE COMMITTEE SUPPORT FOR TE WAI 
MĀORI

It has been a busy, but productive, 12 months for Te Wai Māori 

– NZFSS Rōpū Māori. This year, we’ve made significant progress 

in realising our potential as a network for Māori freshwater 

scientists, researchers, and students. The NZFSS Executive 

Committee also recognise and value our contribution to the 

overall Society and specifically, to shaping annual conferences, 

facilitating kaitiaki attendance, and engaging with mana 

whenua. The rōpū representatives have liaised with the 

Executive regarding the best ways to support the rōpū in this 

capacity. Some of the amazing initiatives include the following: 

• The annual update of the Rōpū Māori Terms of Reference 

(ToR) that clearly defines the purpose and structures 

of the rōpū. Our tikanga approaches are guided and 

supported by our kaiārahi representatives Associate 

Professors Hēmi Whaanga and Tom Roa from the 

University of Waikato. The vision of the NZFSS Rōpū 

Māori is the successful participation of Māori in freshwater 

sciences, management and research where Māori principles, 

values and interests are identified and valued within the New 

Zealand Freshwater Sciences Society (NZFSS). The updated 

ToR can be viewed here: https://freshwater.science.org.

nz/app/uploads/2019/10/Terms-of-Reference-NZFSS-

Ro%CC%84pu%CC%84-M%C4%81ori_September-2019-1.

pdf

• A member of the rōpū will be invited to be part of the 

organising committee for all future conferences.

• Conference organising committees will be responsible for 

ensuring sufficient sponsorship is acquired to support 

local kaitiaki and kaiārahi attendance at conferences.

• In the event of a sponsorship shortfall, up to $5,000 

of Society contingency funding will be made available 

to facilitate mana whenua participation and support 

appropriate conference tikanga.

• In years when NZFSS conferences are held overseas, up 

to $5,000 of Society contingency funding will be made 

available to enable rōpū members to meet and network at 

home (noting the hui is not a replacement for the overseas 

conference).

• Rōpū representatives will be responsible for requesting 

and allocating contingency funds.

• Being invited to contribute to the Society website, check 

out our activity here: https://freshwater.science.org.nz/

te-wai-maori-nzfss-ropu-maori.

• Increased our social media profile via Twitter (600+ 

followers).

• Produced regular newsletters and sent numerous emails to 

rōpū members.

• Increasing our membership annually, currently at 55 

members.

NEW REPRESENTATIVE

This year, Dr Joanne Clapcott (Ngāti 

Porou) joined the representative 

team, along with Ian Kusabs 

and Yvonne Taura. Joanne is a 

freshwater ecologist and team 

leader at the Cawthron Institute in 

Nelson. Her research interest lies in 

understanding the flow of energy 

in streams, but most of her recent work has focussed on 

developing frameworks and indicators for the assessment of 

river health. Joanne has played a pivotal role in ensuring a 

consistent dialogue with the Executive. 

RŌPŪ MĀORI KAUMĀTUA

It is with great pleasure, and honour, that we acknowledge 

that Associate Professor Tom Roa has accepted our invitation 

to be Rōpū kaumātua. Matua Tom is a senior lecturer at Te 

Whare Wānanga o Waikato (University of Waikato). His 

research interests are translation and interpretation of 

Māori-English, Kīngitanga, and Waikato-Maniapoto oral and 

written history and traditions. Matua Tom was instrumental 

in the development of the rōpū Terms of Reference, giving us 

an ingoa and whakataukī for the rōpū and more recently an 

ingoa for the postgraduate scholarship. 

Ngā Mahi a te Rōpū Māori

By Ian Kusabs, Joanne Clapcott & Yvonne Taura

Mō wai, mōu māori mā – Water for all

Photo supplied by  
Joanne Clapcott



Kathryn Gale 
Ngāi Tūhoe, Ngāti Kahungunu

Kathryn is a Kairangahau Wai Māori – Freshwater Researcher 

at Aukaha, based in Dunedin. Aukaha is a consultancy that 

supports five Papatipu Rūnanga of Ngāi Tahu in Otago and parts 

of Canterbury. Kathryn is actively working on regional council 

processes to improve the management of rivers in Otago.

Photo supplied by Kathryn Gale

Riki Parata 
Te Āti Awa ki Whakarongotai,  
Ngāi Tahu, Ngāti Toarangatira, 
Ngāti Ruanui

Riki has recently completed his Master of Environmental 

Science at NIWA and Te Whare Wānanga o Waikato 

(University of Waikato) as part of the MBIE-funded research 

programme Cultural Keystone Species 2020: Co-Management 

and Restoration of our Freshwater Tāonga Species. His Masters 

research is titled: Quantifying relationships between kōura 

(Paranephrops planifrons) abundance and micro-habitat 

features in Waikato hill-country streams. 

Photo supplied by Riki Parata

MEMBER PROFILES

Photos © Ian Kusabs

TOP: Te Arawa Iwi Excellence Awards ceremony.  

BOTTOM: Okataina iwi.
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HE MANAWA-Ā-WHENUA POSTGRADUATE SCHOLARSHIP

The Executive have agreed to establish a new $5,000 

scholarship to be awarded to a Māori postgraduate student. 

The inaugural scholarship will be open to applicants in 2020. 

Ko te wai a Rona he manawa-ā-whenua; e kore e mimiti e.

The waters of Rona are from an underground spring which will 

never run dry.

AFSS/NZFSS JOINT CONFERENCE, GEELONG, AUSTRALIA

The organising committee are being supported by indigenous 

representatives, Phil Duncan and Teresa Mackintosh 

(Australia), and rōpū member Brett Cockeram. The committee 

have ensured that this year’s conference will follow protocol 

fitting to the indigenous peoples of both Aotearoa and Te 

Whenua Moemoea (Australia). 

TRAVEL SCHOLARSHIP TO ATTEND AFSS/NZFSS JOINT 
CONFERENCE

One of our young members have been awarded a travel 

scholarship to attend the AFSS/NZFSS Joint Conference. We 

were pleased to offer Sky Halford the opportunity to attend 

and speak at the Joint Conference. The title of Sky’s conference 

presentation is: An ecosystem services perspective of Lake 

Wairarapa: Insights from the past, present, and toward the future.

TE ARAWA IWI EXCELLENCE AWARDS 2019

Congratulations to Ian Kusabs who received a Te Tohu 

Whakauruora Taiao award for his contribution to Te Arawa 

environmental health and well-being at the Te Arawa Iwi 

Excellence awards 2019. Ian was nominated by the Te 

Arawa Lakes Trust and acknowledged for his mahi on kōura 

(Paranephrops planifrons) and water quality issues over the past 

decades in the Rotorua Te Arawa lakes. 

Sky Halford 
Ngāti Kahungunu ki Wairarapa, Rangitane

Sky recently submitted her Master of Environmental Studies 

thesis that investigates ecosystem service delivery at Lake 

Wairarapa, Wellington. Sky enjoyed the multidisciplinary 

research and took a collaborative approach with her thesis, 

involving multiple partners, including the Institute of 

Environmental Science and Research, Greater Wellington 

Regional Council, Ngāti Kahungunu ki Wairarapa, Cawthron 

Institute, GNS Science, and Victoria University. 

Finally, thanks to all of those who have supported and 

assisted the Rōpū Māori this year.

Ko aua mihi anō ki tā koutou whakahau i tō koutou Rōpū 

Māori i te roanga o tēnei tau.

Kei te nui tā mātou mihi maioha,  
nā Ian Kusabs, Joanne Clapcott, mātou ko Yvonne Taura 
MĀORI REPRESENTATIVES 
NEW ZEALAND FRESHWATER SCIENCES SOCIETY

Get in touch with us! Any Māori freshwater scientists, 
researchers or students who would like to join the 
NZFSS Rōpū Māori, please email māori.fwss@gmail.com.
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CURRENT PROJECTS

Lake Ōkataina Taonga Fisheries Project 
– 2019, Te Arawa Lakes Trust and Ngāti 
Tarāwhai Iwi Trust – The Lake Ōkataina Taonga 

Fisheries Project was a joint collaboration between Te Arawa 

Lakes Trust and Ngāti Tarāwhai Iwi Trust. The project was 

funded by the WaiOra fund from Te Ohu Kai Moana. The main 

purpose of the project was to enable the local hapū, Ngāti 

Tarāwhai, to demonstrate kaitiakitanga of Lake Ōkataina and 

its most highly-prized taonga species, kōura (Paranephrops 

planifrons), through the use of mātauranga Māori, mohiotanga 

māori, tikanga and kawa. 

The first part of the project was to collate information 

on traditional fisheries values in Lake Ōkataina. This was 

led by Cyrus Hingston (Ngāti Tarāwhai) who researched 

historical archives, interviewed koeke, and organised a series 

of wānanga. This kete of knowledge will help guide Ngāti 

Tarāwhai with their future mahi - Kia whakatōmuri te haere 

whakamua. 

The Lake Ōkataina Taonga Fisheries Project has enabled 

kaitiaki from Ngāti Tarāwhai to actively participate in kōura 

monitoring under the guidance of Te Arawa scientists, Ian 

Kusabs and Joe Butterworth, as well as environmental experts 

from Te Arawa Lakes Trust. It is envisaged that the knowledge 

and skills obtained will assist them to fulfil their role as the 

hunga tiaki of Lake Ōkataina. Planning is currently underway 

to determine the distribution and abundance of kākahi, kōaro 

and kōkopu in Lake Ōkataina and its tributaries.

Key findings from the Lake Ōkataina Fisheries Project were: 

1. The combination of western scientific knowledge systems 

and hapū traditional knowledge provides a ‘kete’ of 

knowledge and understanding that can inform decision 

making by hapū, iwi and others. 

2. Kōura abundance, biomass and size compared to other 

Te Arawa Lakes is now known and provides a baseline for 

future monitoring. 

3.  Traditional methods of kai gathering were as much for 

collecting kai as they were mechanisms for measuring 

abundance and the health of species; they were designed to 

catch all sizes and could be adapted to catch in quantities 

that were required. 

4. The ongoing practice of making, preparing and setting 

the tau kōura enables the telling of historic events and 

encounters, the sharing of whakapapa and the practice of 

observing nature and its health. 

5.  In a contemporary setting the revival of all of these 

cultural practices as the skills and capabilities of hunga 

tiaki will also contribute to the revitalization of te reo o 

Te Arawa, te reo o ngā wai, and the enhance the ongoing 

transfer of intergenerational knowledge such as whakapapa 

and the understanding of the sites of significance on the 

landscape. 

6.  The ongoing practice of tau kōura and the active 

participation of hapū and iwi in the role of hunga tiaki will 

ensure the ongoing survival and enhancement of kōura in 

Lake Ōkataina. 

7. Critical success factors include: clearly outlining the roles 

and responsibilities of the Partners, ensuring the networks 

of experts, hapū leaders and TALT are well utilized 

and widening the opportunities for capacity building 

throughout the life of the project. 

E Rere te Wai e Pupu Ake te Mātauranga E  

– E Rere te Wai e Pupu Ake te Mātauranga E is ESR’s Vision 

Mātauranga Connect project (MBIE) about bringing together 

Māori perspectives of (ground)water with western science.  

Earlier this year two of ESR’s hapū-based researchers, Russleigh 

Parai (Ngāti Toa, Ngāti Tama, Ngāti Koata) and Justin Tibble 

(Ngāti Porou, Te Whānau a Iritekura, Ngāi Taharora) travelled 

to Christchurch undertake mahi with the ESR groundwater 

team. 

Both Russleigh and Justin agreed that learning how to do 

the water testing and understanding what is in the water was 

important. “We were shown how to deploy the test kits in the 

field, the frequency that the tests needed to be done. From 

these tests we saw the stygofauna organisms that live in the 

water where we sampled, which were mainly shallow aquifers 

and this type of testing helps us understand what we need 

to do in our respective areas of Porirua and Waipiro Bay and 

surrounding places”. 

Russleigh and Justin have been working with Ngarangi 

Walker, ESR’s kaiwhakahaere rangahau Māori, and other 

hapū-based researchers to develop a kete kōrero around 

(ground)water to help and support whānau and hapū to 

understand the health of their puna and groundwater 

systems. “There were about 16 of us who met back in January 

and the two main patai that come out from that korero was 

around, what is the quality of wai in our rohe and how much 

wai is there?”, said Russleigh. 

“Our next step at Waipiro Bay is to work with ESR to 

understand our test results and what needs to be done now to 

improve the state of our puna and work with the whānau to 

develop a restoration programme in the hope that we can get the 

water back to a drinkable standard for the whanau” said Justin.

Russleigh told us, “one of the key things for me is how 

science sees a difference between groundwater and surface 

water and maybe their connectedness isn’t quite there. Whereas 

Māori see the wai as a total system – and that informs a better, 

more holistic approach towards a sustainable resource”. 

“It’s about ESR working with whānau, hapū, iwi and 

rōpū Māori to understand what their aspirations are in the 

research, science and development space and then developing 

new opportunities utilising the best of both Māori knowledge 

and western knowledge to work together in ways that produce 

results that everyone is looking for and can be happy with. 

We want to work with Māori to increase their capacity and 

capability in science and research for them in their takiwa”, 

Ngarangi said.

The next step for both of these hapū-based researchers is 

to wānanga over the summer with their hapū about the state 

of (ground)water in their takiwa and develop their case study 

reports. Ngarangi is encouraging them both to work with their 

whānau to tito waiata, pūrākau and kōrero that showcases the 

unique value of mātauranga Māori and demonstrates the unique 

way of how Māori transfer knowledge through the generations.
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RECENT PUBLICATIONS 

Kaupapa Māori Freshwater Assessments Report, 
Hannah Rainforth and Garth Harmsworth 

The Kaupapa Māori Freshwater Assessments Report – A 

summary of iwi- and hapū-based tools, frameworks and 

methods for assessing freshwater environments, responds 

to the recent changes to National Policy Statement for 

Freshwater Management and the requirement for mātauranga 

Māori to be included in council plans. www.nrc.govt.nz/

media/13642/kaupapa-maori-assessments-final-jan-2019.pdf 

Let the Rivers Speak, 
Anne Salmond, Gary Brierley and Dan Hikuroa

Let the Rivers Speak – thinking about waterways in Aotearoa, 

is an article that explores deep underlying assumptions about 

relationships between people and the planet, and how these 

translate into very different ways of relating to waterways in 

Aotearoa. https://ojs.victoria.ac.nz/pq/article/view/5687 

Indigenous Water, Special Issue – Australasian Journal 
of Environmental Management, 
Co-Edited Professor Sue Jackson and Bradley Moggridge  

Over the past year and a half, I (Bradley) have been working 

with authors and editors of the journal to produce a special 

issue which brings together some of those who have 

contributed to the Australian Indigenous water debate, who 

are at the river’s edge fighting for their rights and interests 

through on-ground actions and building a body of knowledge 

for impact, and included in this Special Issue. A big thanks 

goes to Sue who offered up the opportunity to co-edit (our 

editorial is referenced below) and submit a paper to the special 

edition, Sue also kindly funded this edition.

This year marks a milestone in Australia’s water story. It 

is 15 years since governments first recognised Indigenous 

interests in national water policy, through the National Water 

Initiative (NWI, 2004), and there has been progression in 

this space and along with backward steps to learn from. So, 

it is very pleasing to bring together this set of articles that 

profile the work being undertaken in this field and to reflect 

on progress, successes, barriers, outstanding challenges 

and prospects for the future. We hope that by bringing this 

work together in one issue of this journal we can celebrate 

community achievements, mark the significance of this 

rapidly evolving field and potentially catalyse further 

advances in policy, research and practice.  

www.tandfonline.com/toc/tjem20/26/3 

Sue Jackson & Bradley Moggridge (2019) Indigenous water 
management, Australasian Journal of Environmental 
Management, 26:3, 193-196, DOI: https://doi.org/10.1080/
14486563.2019.1661645  

Ian Kusabs at Lake Ōkataina. 

Russleigh Parai ready for action at Moawhitu, Marlborough. Wānanga at Waikohatu Marae, Rotorua, 8 July 2018. 

Photos © Ian Kusabs

Photos © Ngarangi WalkerPhotos © Ian Kusabs

https://www.nrc.govt.nz/media/13642/kaupapa-maori-assessments-final-jan-2019.pdf
https://www.nrc.govt.nz/media/13642/kaupapa-maori-assessments-final-jan-2019.pdf
https://ojs.victoria.ac.nz/pq/article/view/5687
https://www.tandfonline.com/toc/tjem20/26/3
https://doi.org/10.1080/14486563.2019.1661645
https://doi.org/10.1080/14486563.2019.1661645
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The Waterways Centre for Freshwater Management was 

established in 2009 as a joint partnership between the 

University of Canterbury and Lincoln University. This year 

the Centre achieved a significant milestone, celebrating its 

tenth anniversary.  The Centre’s vision was threefold: first, to 

prepare the next generation of freshwater resource managers 

by providing clear education pathways and high quality 

interdisciplinary training; second, WCFM members from both 

universities research solutions to priority freshwater resource 

management problems. And finally, Waterways staff, students 

and members communicate and translate water resource 

management information to the broader community.  

Under the expert guidance of Prof. Jenny Webster Brown 

and the support of both Universities, the Centre has grown 

from a glimmer of an idea, to eight full and part-time staff 

with offices and laboratories on two campuses fulfilling the 

vision listed above.

Since 2009, 1394 undergraduate students have taken a WATR 

paper, 49 students have graduated with a Postgrad Diploma in 

Water Resource Management, and 49 have graduated with a 

Masters of Water Resource Management. The Centre has seen six 

PHDs complete, and another six PhDs are underway. 

All of our WATR papers bring in expert practitioners who 

are currently working in council, consultancies, farming, or 

industry. This also maintains connections with entities who 

keep our courses grounded in ‘live’ issues. Many of our domestic 

graduates are working for local council, government, research 

institutes and water resource management consultancies. One 

telling indicator of the success of the Centre is that we receive 

communications from employers asking for graduates as 

potential employees on a monthly basis. 

Every year we produce an annual report which lists 

between 100 to 140 research outputs generated by WCFM 

core staff and WCFM members. Core WCFM staff and WRM 

students also generate technical reports which range from 

the impacts of earthquakes on īnanga spawning to level of 

arsenic in Christchurch waterways. Topics and locations of 

postgraduate research theses have a truly global reach, and 

all Masters theses can be found in both LU and UC university 

research archives under ‘community collections’. 

Disseminating knowledge about freshwater systems 

and their issues to the public plus informing the debates 

on freshwater issues is an important part of the Waterways 

Centre’s mandate. The Waterways Postgraduate Student 

Conference is our flagship event held every year in November. 

It has grown from strength to strength and is attended 

by around 130 stakeholders from all over New Zealand. 

Staff spend time sharing their knowledge, including giving 

interviews on Radio New Zealand and TVNZ, serving on 

conference organising committees, contributing as a subject 

experts for the Science Media website and giving community 

presentations. WRM students have also been active, including 

publishing articles in newspapers, blogging, participating 

as members of community groups, conducting outreach to 

schools, and even building a demonstration raingarden, 

among other activities.

In July this year the Centre farewelled Prof. Jenny 

Webster-Brown, and a new director will be appointed by the 

end of the 2019. Ongoing demand for knowledgeable and 

skilled graduates, interesting research challenges, and an 

ever-increasing thirst in the wider community for high quality 

information will require the Centre to be highly adaptive 

and responsive in the future. As pressures on our precious 

freshwater resources and communities continue to increase, 

the next ten years look bright with promise and exciting 

opportunities for the Waterways Centre. 

For more information, visit: www.waterways.ac.nz.

Waterways Centre for Freshwater Management 
Turns Ten
By Katie Nimmo

TOP LEFT: Field work.   TOP RIGHT: Looking for bugs.  

BOTTOM: Flue lab.
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TOP LEFT: Allison Hull and Mandy Handley check the clarity of Douglas Creek using a clarity tube.    

TOP RIGHT: Clarence Stotle and Tony Garstang examine a nitrate test.  

BOTTOM LEFT: Siv Fjærestad looking through black disc viewer at periphyton.  

BOTTOM RIGHT: Liz Gibson (MTSW) explains habitat assessment during the practical training session.
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Interest in volunteer monitoring of New Zealand’s freshwaters 

has been growing rapidly over the past few years. One of 

the keys to the sustainability of volunteer water monitoring 

activities is appropriate training and the provision of 

continued support. Sheryl Miller (Greater Wellington 

Regional Council) and Liz Gibson (Mountains to Sea 

Wellington) have produced a modular training programme, 

based on NIWA’s stream health monitoring and assessment kit 

(SHMAK). The programme comprises nine topics, including 

one practical session. It’s designed to guide participants 

through working out why they want to monitor, determining 

what sampling tools and techniques are relevant for them and 

training them to confidently and independently monitor their 

local waterways based on their interests and time availability. 

Each module is 1.5–2 hours and can be delivered as a day-time 

or evening session weekly, over the course of a month, or as 

an intensive weekend. At the end of the training programme, 

participants can expect to have: 

• a good understanding of “why am I doing this”,

• a monitoring plan targeted specifically to their questions, 

waterway and time availability,

• the competence and skill to carry out their monitoring 

plan independently,

• an online secure place to store and access their data, and

• connections to a support network of local people who are 

also doing monitoring.

The programme was trailed with two groups in the Wairarapa 

mid-2019; participants included farmers, teachers, rangers 

from Pukaha/Mt Bruce, interested environmentalists 

and an artist. All participants agreed that the programme 

met their needs and expectations, was a well-balanced 

coverage of freshwater monitoring based on SHMAK and 

was beneficial in terms of gaining confidence to undertake 

the tests (particularly E. coli). It was suggested that extra 

time in the field would be valuable as the practical session 

exposes difficulties that might not have been thought of. One 

participant summed it up, saying “there is so much more to 

water monitoring than I had ever imagined”. 

The training engages and empowers community groups 

to take an active role in their local freshwater management. 

The modules provide a structure for nationally standardising 

training and creating a basis for certification of citizen 

scientists. It has been designed to create robust, reliable 

freshwater data that will help to a) increase participant’s 

confidence with monitoring techniques, b) understand the 

current ecological state of a waterway, c) inform restoration 

activities and d) assess the impact of human activities. 

There is the opportunity to add additional training to the 

modules, such as methods for fish surveying and water 

sample collection. It is envisaged that eventually, a network of 

regional monitoring sites will be created leading to a greater 

understanding of catchments and their ecological health. 

Increasing Community Use of SHMAK

By Sheryl Miller & Liz Gibson
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Urban development changes the physical environment of a 

catchment through the removal of vegetation, contouring 

of the land, construction of roads, buildings and services 

(stormwater, wastewater, drinking water) and the 

channelisation and diversion of streams. The effects of these 

activities result in stream ecological degradation known 

as “urban stream syndrome”. Symptoms of urban stream 

syndrome include reduced baseflow and increased quickflow, 

increased sedimentation, elevated concentrations of nutrients 

and contaminants and reduced biotic richness with an 

increase in the dominance of invasive and tolerant species. 

The Upper Clutha area is experiencing rapid changes in 

land use through urban and rural development and growth in 

population and tourism as it becomes increasingly desirable 

as a destination for living and recreation. Community 

concerns include the deterioration of stream and lake water 

quality as observed through increased sedimentation during 

high rainfall events, particularly in relation to earthworks 

of new subdivisions, the proliferation of lake snow (Lindavia 

intermedia) and the results of laboratory analyses of 

stormwater samples undertaken by the Touchstone Project. 

Wildland Consultants Ltd are leading an investigation to 

understand the effects of land use on water and sediment 

quality and consequently their effects on in-stream biota 

(freshwater invertebrates and fish). The project is funded 

in partnership by the Upper Clutha Lakes Trust (UCLT) 

and the Otago Fish and Game Council. The Upper Clutha 

Lakes Trust (UCLT) is a community body focussed on the 

protection, preservation, and restoration of the Upper 

Clutha waterways. In 2018, UCLT received funding from the 

Freshwater Improvement Fund administered by the Ministry 

for the Environment to undertake applied research to assess 

the effects of stormwater runoff from urban areas on water 

quality and lake health. The Otago Fish and Game Council 

is the statutory manager for sports fish, game birds and an 

advocate for their habitat, which is generally of high quality 

in the Upper Clutha District.

Our project involves baseline sampling of three urban 

streams in relation to stormwater discharge points: Bullock 

Creek, Stoney Creek and the Water Race Drain. Bullock Creek 

is a spring-fed stream that runs through the heart of Wanaka 

from Stone Street to the shore of Lake Wanaka. Many houses 

and businesses line the stream and it is highly valued by the 

community for its strong aesthetic and recreational values. 

Stoney Creek and the Water Race Drain have intermittent 

flow from mountain and/or spring sources, lie in the western 

side of the town, flow into Lake Wanaka and are highly 

modified.  

Field work was undertaken in late September 2019 led by 

freshwater ecologist Melanie Vermeulen with assistance from 

Otago Fish & Game Officer Paul van Klink and volunteers 

Ruth Harrison and Geoff Perry. We had excellent weather 

conditions for sampling, mild and sunny days which was very 

fortunate considering the large number of sites sampled. In 

total, we sampled 20 sites across three streams. Our sampling 

used a number of indicators that are widely used in the 

assessment of stream ecological health. Field sampling in 

conjunction with GIS mapping of urban drainage catchments 

and statistical modelling will provide valuable data for the 

community-led Integrated Catchment Management Plan 

currently being developed. 

Some of the observations made during the survey and 

in relation to Bullock Creek were that we didn’t catch any 

trout fry upstream of Dunmore Street but we did observe 

adult trout near the hatchery (Stone Street) and aquatic 

macrophytes and deposited sediment became more prevalent 

at some sites upstream from Dungarvon Street. We are 

currently processing our field data and laboratory results. 

Watch this space! 

Stream Health Assessment to Determine Impacts 
of Rapid Urban Development in Wanaka
By Melanie Vermeulen

TOP LEFT: Freshwater ecologist Melanie Vermeulen sampling 

freshwater macroinvertebrates using the kick-net method in 

Bullock Creek, Wanaka.    

 

TOP RIGHT: Freshwater ecologist Melanie Vermeulen 

sampling interstitial sediment using the Quorer method in 

Bullock Creek, Wanaka.  

 

BOTTOM LEFT: Volunteer Ruth Harrison undertaking a 

habitat assessment on Bullock Creek, Wanaka.  

 

BOTTOM RIGHT: Volunteer Geoff Perry collecting deposited 

sediment for laboratory analysis at the Water Race Drain, 

Wanaka.
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Auckland Council is responsible for the management of 

freshwater quality and quantity in the Auckland region. To 

manage these responsibilities holistically, in a prioritised 

manner and in accordance with requirements set out in 

the National Policy Statement for Freshwater Management 

(NPS-FM) Auckland Council ’s Healthy Waters department 

and its partners, Morphum Environmental and Paradigm 

Environmental are building a freshwater quality and quantity 

accounting tool that will facilitate transparent and informed 

freshwater resource management. This comprehensive 

model is based on an open-source software platform and 

will support regional decision-making and community 

engagement. The Freshwater Management Tool (FWMT), is 

being designed to perform two key functions that cover the 

entire region:

1 Generate ‘current state’ scenario assessments for the 

region (concentration, load) for f low and contaminants.

2 Generate cost and effect of selected optimised 

interventions for various ’future state’ scenarios, to 

inform decision-making.

FWMT AS AN ACCOUNTING SYSTEM

The first function of the FWMT is the current state model, or 

‘accounting system’. Developed using hydrological modelling 

software, the model is based on continuous, process-based 

simulation of the response of catchments parameterised by 

steady state slope, soil and land use to 15 years of rainfall 

data. The model is calibrated to monitored stream data 

allowing extrapolation through simulation of the current 

state of the following:

• Flow conditions for watershed runoff.

• Contaminant build-up/wash-off (sediment, total zinc, 

total copper, nitrate, ammonia, total phosphorous and 

Escherichia coli) at the sub-catchment level.

• Mixing routing and contaminant processing through the 

stream and pipe networks.

• Downstream loading to the marine receiving 

environment. 

The accounting system produces time series for over 5,000 

sub-catchments in the Auckland region and 3300 km of 

stream network at 15-minute time steps, across a multi-year 

climate time series. This allows post-processing to determine 

various metrics f lexible to evolving reporting and regulatory 

requirements.

FWMT AS A DECISION SUPPORT TOOL

The second function of the FWMT is the decision support 

tool, to answer the “what if ” questions that are required to 

achieve positive environmental outcomes. A stormwater 

management model simulates the processes of load 

reduction, retention, detention and contaminant removal 

from structural and non-structural interventions in the 

modelled catchments. This will be run for predicted future 

development, and software optimisation engines will select 

the most cost-effective combinations of interventions for each 

sub-catchment to achieve varying attribute states at specified 

nodes in the stream network. This optimisation will form 

part of the robust evidence base for setting objectives, policies 

and rules in regional planning instruments, as well as helping 

to define the costs involved to achieve these objectives. The 

decision-support tool’s key strength and point-of-difference 

is that scenario costs and effects will be optimised and 

quantified to frame limit-setting discussions.

FUTURE DIRECTIONS

The FWMT is the first regional, continuous simulation, process-

based freshwater model in New Zealand. It features region-wide 

parameters across over 5,000 sub-catchments that will support 

Auckland Council’s implementation of the NPS-FM. Once 

implemented, the integrated FWMT will inform regulatory 

and community-based decision-making, as the Council and 

wider community seek to effect Te Mana o te Wai. Looking to 

the future, the FWMT could assist climate change decision-

making conversations in the Auckland region, with the scope 

to develop various climate change scenarios. Optimisation of 

strategies for wider outcomes could also help implement wider 

sustainability objectives through freshwater management. The 

FWMT’s strengths as a flexible and adaptable accounting and 

decision-support tool are likely to assist a variety of Auckland 

Council’s evolving needs, for managing freshwater quality and 

quantity under the NPS-FM. 

Modelling Water Quality:  
the Strengths of the Freshwater Management Tool  
as an Accounting and Decision-support Tool

By Morphum Environmental

 

TOP LEFT/RIGHT: The results from the FWMT can be 

assessed in a range of ways against evolving NPS-FM 

requirements such as these maps of DIN (left) and DRP (right) 

Grading for Stream Segments and Failing Upstream Areas: 

Manukau Harbour.  
 

BOTTOM: The FWMT will be used to optimise cost and 

benefit of interventions across the region such as constructed 

treatment wetlands: Brylee Reserve Wetland.
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Kia ora NZFSS students,

It’s almost conference time! There are some great student events planned for 

Sunday 1st December, including a student welcome lunch at noon, an academic 

writing course (register for this on the conference website), and a networking 

mixer from 5pm. This will be a great opportunity to meet other students from 

New Zealand and Australia, and to grab a drink and nibbles while you’re at it!

I’m also excited to report that the V.H. Jolly awards for travel to the NZFSS 

conference have been raised to $300 for local and $500 for international 

conference travel. More information can be found on the NZFSS website. It’s 

not too late to apply for those of you heading to Geelong this year!

For those of you who won’t be making it to this year’s conference, I hope 

you have an awesome year ahead; may the skies be blue for fieldwork, coding 

errors disappear, and the thesis writing flow. I look forward to catching up 

with you all in Christchurch next year!

Issie Barrett 

STUDENT REPRESENTATIVE 

NZFSS COMMITTEE 

STUDENT NEWS

24

Number 58 • December 2019

Issie Barrett



CRITTER OF THE YEAR 2019

This year I’m going to focus on a family of insects we are all very 
familiar with, but perhaps don’t appreciate as much as we should! 
Chironomidae are a ubiquitous non-biting midge fly family that 
can found even in Antartica. You have most typically seen them 
smooshed on your car windshield or fender. The larvae of this 
family (of which we have over 130 species) are typically small 
(less than 5 mm long), and to the untrained eye all look the same. 
In fact, one of the main morphological features used to tell them 
apart is their teeth! So, why am I interested in writing a short 
article about them? Because in numbers and in diversity they 
are often the largest group of primary consumers in freshwater 
systems. They harvest an enormous amount of energy from 
detritus and are one of the major supports (food) for animal 
communities in the river systems (without them many of our 
valued native and introduced fish would struggle to find food). No 
serious trout angler would be without midge fly patterns in her fly 
box. They are important indicators of (often poor) stream health. 
They have been used by forensic entomologists to determine 
postmortem submersion intervals in drowning cases. And finally, I 
think you should always know more about the bugs you commonly 
swallow or snort when out for a pleasant walk by the riverside.

Chironomidae is a modern Latin name, morphed from the 
Greek word kheironomos meaning ‘pantomime dancer’. Imagine a 
cloud of chironomid adults flying silhouetted against the twilight 
sky. It is my belief, that the term ‘pantomime dancer’ refers to the 
jerky movements made by flies within the swarms (analogous to 
how Animal from the muppets would look on a crowded disco floor 
– if you’re under the age of 25 I suggest you google search on “the 
muppets Animal’). 

Midge larvae occur in all kinds of benthic freshwater habitats, 
including the bottoms of streams, rivers, lakes, ponds, and 

temporary pools, also wetlands such as marshes and swamps. 

Riverine larvae and pupae often take refuge in tunnels that 

they build in sediment and algae that has collected on or under 

rocks. Chironomid larvae feeding habits are diverse, including 

detritivores (feeding on particles of organic debris), algivores, 

herbivores of larger vascular plants, fungivores and last but 

not least predators – often attacking other chironomid species. 

The larvae can be found in a variety of colours including green, 

bright red or cream (sounds like an exciting lollipop!). The name 

‘bloodworms’ refers to the larvae of species that are bright red, the 

colour due to a hemoglobin analog that allows them to survive in 

low-oxygen, and often heavily-polluted, habitats. As a kid on the 

farm I often saw bloodworms at the bottom of animal drinking 

troughs I was tasked with cleaning out. I was convinced they were 

the ‘worms’ my Dad was drenching the sheep for, so I dutifully 

tossed them overboard.

Adult chironomids are often, unfairly, mistaken for mosquitos. 

They don’t deserve to be splattered on your wall with the nearest 

book you can lay your hands on! Midge adults try to avoid 

predation and scary novels by limiting their activity during 

daylight (they are most active at night). Adult non-biting midges 

often form mating swarms, either in the air near oviposition sites, 

or “skating” on the surface of water. The adults of many species are 

non-feeding, so reproduction is a single, concerted effort as there’s 

only a few days (weeks at most) to enjoy adulthood. Any species 

that do have feeding appendages live off plant nectar.

So as you have just read folks, there is so much more this family 

of flies than meets the eye, and hopefully the next time you pick 

up that book, and misalign that poor innocent midget, take an 

extra second to identify and truly appreciate it. 

References:
Coffman W, Ferrington Jr. L. 1996. Chironomidae. In: Merritt R, 

Cummins K, eds. An Introduction to the Aquatic Insects of North 
America. Dubuque, Iowa, USA: Kendall/Hunt Publishing Company. Pp. 
591–754

Medina AG, Hernando OS, Rios GJ. 2015. The Use of the 
Developmental Rate of the Aquatic Midge Chironomus riparius 
(Diptera, Chironomidae) in the Assessment of the Postsubmersion 
Interval. Journal of Forensic Sciences 60(3): 822–826. https://doi.
org/10.1111/1556-4029.12707

Stark JD, Winterbourn MJ. 2006. Chironomidae (nonbiting midges). 
In: Winterbourn MJ, Gregson KLD, Dolphin CH Guide to the aquatic 
insects of New Zealand. Bulletin of the entomological Society of New 
Zealand 14: 76–84.

http://blog.abmi.ca/2015/07/12/chironomids-a-case-of-mistaken-
identity/#.Xae93mbRWUk

https://en.wikipedia.org/wiki/Chironomidae
http://www.flyofthemonthclub.com/page.asp?p=67&i=107
https://content.ces.ncsu.edu/biology-and-control-of-non-biting-aquatic-

midges
http://shop.tightlinesflyshop.com/disco-midge-sz-20-red.html
https://animaldiversity.org/accounts/Chironomidae/
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RESEARCH NEWS

Ian Hawes about to take metabolic measurements of microbial 

mats in an Antarctic pond. See project summary on page 25. 

Photo © Marc Schallenberg

26

Number 58 • December 2019



UNIVERSITIES

Photo © Owen Spearpoint

Megha Sethi on fieldwork at Manuherikia River  under the 

shadow of Otago Central Rail Trail bridge, March 2019
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University of Otago  

 

The Department of Zoology upheld its spirit of collaboration 

and robust research efforts this year. Ranging from genetics 

to stable isotope analysis, from Ireland to Brazil, from 

cyanobacteria to fat Koura, the freshwater research groups at 

University of Otago continue to establish milestones.

FISH ECOLOGY RESEARCH GROUP

The fish ecology group stayed busy this past year, as it saw 

Fasil Taddese Wolebu successfully defend his PhD titled “Fish 

assemblages and life history patterns in estuaries along the 

Otago coastline, New Zealand”, as well as Pavel Mikheev with 

his PhD titled “The factors driving life-histories of partial 

migration in salmonids”. Dr. Marvin Rosenau arrived early 

in the year to join the lab group from the British Columbia 

Institute of Technology (BCIT) on sabbatical working on a 

sockeye salmon (Oncorhynchus nerka) project, investigating 

the genetic divergence of NZ fish from the source population 

in British Columbia, Canada. Dr. Gerry Closs and Ryan 
Easton are currently working on a collaborative project 

with Dr. Krzysztof Kukula and Dr. Anita Bylak from the 

University of Rzeszow in Poland investigating the distribution 

and natal origins of European perch (P. f luviatilis) in the 

largest reservoir in Poland, lake Solina, through otolith 

microchemical analysis. In May, on the way to a conference in 

Spain, Gerry spent a week in Poland with Anita and Krzysztof 

working on this project, brainstorming new projects, and 

visiting study sites. Dr. Philippe Keith and Dr. Clara Lord 
from the Muséum National d’Histoire Naturelle (MNHN) 

Biology of Aquatic Organisms and Ecosystems (BOREA) 

research unit in Paris, France, made their first trip to New 

Zealand early in the year and presented seminars, and 

explored coastal and central Otago with the lab group looking 

at study sites and fish communities.

Response of river benthic macro-
invertebrates to water abstraction – The Otago 

Regional Council is currently undertaking the process of 

setting minimum flows in the Manuherikia catchment, 

Central Otago. Megha Sethi (Msc Student) is investigating 

effects of irrigation takes on benthic macro-invertebrates in 

the same catchment. This study is supervised by Gerry Closs.

Effects of urban runoff on littoral benthic 
invertebrate communities of South Island 
lakes – Oly Hall (MSc student) is addressing a knowledge 

gap by studying the effects of storm water pollution on 

invertebrate communities of Lake Wanaka and Lake Wakatipu 

and the efficiency of using Potamopygrus antipodarium as a 

bioindicator species for urban impacts on lake health. This 

work is being supervised by Gerry Closs.

The spatial distribution and diets of Kōura 
(Paranephrops zealandicus) and five species 
of Odonata in semi-natural aquaculture 
ponds – John Ward (MSc student), under the supervision 

of Gerry Closs, is conducting community analysis, stomach 

content analysis, and stable isotope analysis to investigate 

the relationship and interactions between Kōura and Odonate 

species in Dusky forest, Tapanui. This project is in association 

with John Hollows, manager of the aquaculture company 

Keewai, who sustainably farm kōura in the forestry ponds all 

over the southland region.

Evolutionary processes involved in 
landlocking of fish – Ongoing work by Travis Ingram 

and his research group addresses the genetic, life history, and 

ecological consequences of landlocking by diadromous fish. 

Mitra Mohammadi Darestani (PhD) is investigating how 

landlocking in kōaro shapes population genetics and gene 

expression. Motia Ara (PhD) is working on trait evolution and 

biogeography in landlocked and diadromous smelt.

New: Mitra Mohammadi Darestani (PhD), Julia Hunn (PhD), Megha Sethi (Msc), John ward (MSc), 
Oliver Hall (MSc), Aidan Mora-Teddy (MSc), Salomé Baumann (co-supervised visiting MSc student, 
University of Zurich, Switzerland), Ryan Easton (Research assistant)



Photo © Marc Schallenberg

 Josie Crawshaw and Sorrell O’Connell-Milne measuring 

oxygen microprofiles in Lake Ellesmere/Te Waihora sediment.
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TRAVIS INGRAM’S RESEARCH GROUP

Causes and Consequences of Intraspecific 
Variation – Travis Ingram and his research group 

addressed a number of questions related to intraspecific 

variation in freshwater species. Marine Richarson 

(PhD) is finishing her thesis on drivers of individual diet 

specialisation. Visiting intern Grégoire Saboret looked 

at how ecological variation in common bullies relates to 

their larval habitat inferred from otolith microchemistry. 

Collaborator Raul Costa-Pereira (now at McMaster 

University) has published related work from his thesis on 

individual specialisation in Brazilian pond frog communities. 

Outputs: Saboret and Ingram 2019, Costa-Pereira et al. 2019.

CHRISTOPH MATTHAEI’S RESEARCH GROUP

After his 6-month sabbatical at the Eawag/ETH in Zurich 

last year, Christoph Matthaei has been unusually busy this 

year writing, submitting and revising various manuscripts. 

It’s nice to see the pile of unpublished work get a bit smaller! 

He’s also supervising several post-graduate projects (some 

of which are listed below). These current projects include a 

collaboration with former Otago PhD student Jay Piggott 

(now an academic at Trinity College Dublin), which involves 

two stream mesocosm experiments (on in NZ, one in Ireland) 

investigating climate change drivers, with one Otago PhD 

student (Julia Hunn) and two visiting Irish PhD students 

(Ann-Marie Kelly, James Orr) and one Irish post-doc in 

the research team. After five years as the Deputy Director 

of the Ecology Programme at Otago, Christoph will become 

the Director of the Programme in 2020. This year three 

of Christoph’s PhD students completed their theses: Rob 
Holmes (part-time, while working at Cawthron Institute), 

Sam Macaulay and Pavel Mikheev (primary supervisor: 

Gerry Closs).

Insecticide contamination of streams in 
a warming climate and Climate change 
drivers in freshwater ecosystems – Climate 

change and agriculture are key drivers of ecological 

change in the 21st century. Sam Macaulay’s PhD thesis 

(benthic invertebrates) and Ewan Bakker’s MSc 

thesis (periphyton) focused on the effects of 

neonicotinoid insecticides on streams in the context of 

climate warming and reduced flows. Julia Hunn’s PhD 

is further investigating the effects of climatic stressors 

including warming, raised CO2 and reduced flows in 

combination with sedimentation on stream ecosystems. 2019 

is the final year of Sam’s PhD and both he and Ewan will 

submit papers from their joint ExStream mesocosm 

experiment in 2020. Julia’s first ExStream experiment 

(conducted in collaboration with Jay Piggott and two visiting 

Irish PhD students, Ann-Marie Kelly and James Orr) is 

running from October – December 2019. Outputs: Macaulay 

et al. 2019a, Macaulay et al. 2019b, Hageman et al. 2019. 

Effects of microplastics on New Zealand 
stream communities – Microplastic pollution has 

rarely been investigated in New Zealand. MSc student Aidan 
Mora-Teddy conducted a field survey which spanned 52 

urban streams and revealed significant microplastic pollution 

in urban streams. A manuscript based on his findings has 

been submitted to the New Zealand Journal of Marine and 

Freshwater Research. The results from a mesocosm experiment 

which investigated the effects of microplastics on stream 

invertebrates (Aidan) and periphyton (visiting MSc student 

Salomé Baumann) are still being analysed. More research 

pertaining to this topic is currently being planned.  

Outputs: Mora-Teddy & Matthaei (In review with NZJMFR). 

Short term impacts of physical instream 
restoration works on the invertebrate 
community in Waituna Creek – Many streams 

and rivers worldwide are restored with the intention to 

mitigate degradation caused by human activities, but these 

rehabilitation projects often involve physical instream work 

with diggers or other heavy machinery. MSc student Lucian 
Funnell (co-supervised by Christoph, Gerry Closs and Robin 

Holmes, Cawthron) studied the short-term effects of such 

restoration works on stream ecosystems, which are rarely 

investigated. His key findings have been written up in a paper 

currently under review in Limnologica. Outputs: Funnell et al. 

(In review with Limnologica).

SOUTHERN LAKES GROUP 

Dr. Josie Crawshaw obtained her PhD and has taken up a 

position with Environment Bay of Plenty, where she is an 

estuarine scientist.

Picocyanobacteria diversity and dynamics 
in lakes – Lena Schallenberg (PhD student) is using 

epifluorescence microscopy and eDNA metabarcoding to study 

picocyanobacterial (Pcy) diversity and spatio-temporal dynamics 

in eutrophic (Lake Ellesmere/Te Waihora, Tomahawk Lagoon 

and Lake Hayes) and oligotrophic lakes (Wanaka and Wakatipu). 

She is using eDNA from lake water along with picocyanobacterial 

isolates from a range of New Zealand lakes to study their 

distribution, diversity, function and response to nutrient 

enrichment in different lake types. This work is supervised 

by Carolyn Burns (University of Otago) and Susie Wood 
(Cawthron Institute). Outputs: Schallenberg et al. (In press with 

Frontiers for Young Minds). 



Photo © Marc Schallenberg

Field work on Lake Lucille, Fiordland, with members of the 

Lakes380 team.
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Pelagic food web biomanipulation to restore 
eutrophic lakes containing Daphnia and 
perch – Sami Khan (PhD student) and Helen Trotter 
(MSc) are in their final years of their projects on the trophic 

cascades in two eutrophic lakes (Hayes and Johnson, in 

the Queenstown Lakes District). Their work has quantified 

trophic interactions among pelagic food web components 

using fatty acid and stable isotope analyses, confirming 

food web model inferences by fish and Daphnia gut content 

analyses. Sami has also carried out grazing experiments 

in which he discovered how Daphnia are able to consume 

the apparently oversized alga, Ceratium hirundinella. He 

has also been working with the Lakes380 programme by 

analysing Daphnia remains and other proxies in sediment 

cores from these lakes to infer changes in the lakes due to the 

introductions of perch and to eutrophication. Supervisors: 
Marc Schallenberg, Carolyn Burns and Gerry Closs (University 

of Otago) and Martin Kainz (University of Vienna). 

Collaborator: France Dufresne (Université du Québec at 

Rimouski) Outputs: http://blog.gleon.org/gleon-postcards-

from-the-field-v2.

Invasive Daphnia and their impacts on 
biodiversity and water quality in NZ lakes –  

In collaboration with genomicists in the USA and Germany, 

Carolyn Burns is working on the identification, origin, 

distribution and establishment of the non-indigenous Daphnia 

in New Zealand.

Decision support framework for the 
collaborative development of lake 
management plans – Simone Langhans (University 

of Otago) is funded by a Marie Curie Fellowship to work 

with communities to help develop multistakeholder 

lake management plans that incorporate a full range of 

values, including cultural values. She has been working 

with the Lake Wanaka community, stakeholders, iwi, and 

management authorities to help produce a lake and catchment 

management plan for Lake Wanaka. She is also working with 

the community and stakeholders in Blueskin Bay (Otago) to 

advise them on values elicitation in relation to safeguarding 

the values of Blueskin Estuary. In addition to a wide range 

of stakeholders, in these projects she is also working with 

Marc Schallenberg (University of Otago) and with European 

collaborators. Output: Langhans et al. 2018. 

Palaeolimnology to inform lake management 

– Marc Schallenberg has been working with numerous 

collaborators of two projects involving the analysis of lake 

sediment cores. One project is the MBIE-funded Lakes380/

Our Lake’s Health – Past, Present and Future programme, 

in which we are coring up to 380 lakes around New Zealand 

to understand lake responses to historical changes in 

environmental and biological drivers. The other project is an 

Otago Regional Council-funded project which estimated the 

incursion dates of the lake snow-producing diatom, Lindavia 

intermedia, into six lakes in which it is found. Outputs: 
Schallenberg et al. 2019. Report prepared for the Otago 

Regional Council.

Stressor-Response relationships for lake 
management – Marc Schallenberg has been working 

with Scott Larned (NIWA) and other colleagues to develop 

a lake management framework that explicitly accounts 

for resistance, resilience and hysteresis by using stressor-

response relationships. This work was funded by MBIE 

and the Our Land and Water National Science Challenge. 

Outputs: Larned and Schallenberg 2018,  McDowell et al. 

2018, Schallenberg and Larned (submitted with Inland 

Waters); www.lernz.co.nz/research-themes/Lakes-Resilience-

Programme/multiple-stressors-and-resilience; www.lernz.

co.nz/uploads/lake-resilience.pdf. 

Lake Snow Toolbox: Technologies for 
sampling and monitoring lake snow – Marc 

Schallenberg is working with Phil Novis (Landcare Research) 

and others on this MBIE-funded project which aims to 

develop (1) sampling techniques to quantify lake snow 

macroaggregate concentrations and size distributions, (2) 

sensor technologies to monitor lake snow concentrations 

in real time, and (3) an understanding of the biochemistry 

of lake snow polymers with a view to developing potential 

remediation techniques to control lake snow production and 

biomass. Outputs: Novis et al. (submitted with Harmful 

Algae).

Microbial mats in Antarctic ponds on the 
Ross Ice Shelf: Resilience to climate change 

– Marc Schallenberg is working with Ian Hawes (Waikato 

University) and Francesca Mills (MSc, Waikato University) 

on a project to determine the resilience of microbial mat 

communities in Antarctic ponds to climate change.  

https://www.lernz.co.nz/research-themes/Lakes-Resilience-Programme/multiple-stressors-and-resilience
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Waikato University  

Over the last year, Ian Duggan’s research has seemingly 

been focussed more so on molluscs than zooplankton. Anita 
Pearson completed her MSc examining interactions 

between Echyridella menziesii and zooplankton; over two 

publications, they reported that the mussels were found to prey 

more efficiently on smaller zooplankton (e.g., rotifers) than 

larger species (including non-native Daphnia), while mussels 

appear to be able to access algae unavailable to non-native 

daphnids, reducing the strength of competitive interactions. MSc 

student Heather Taitibe recently completed her thesis on the 

community composition of macroinvertebrates on natural versus 

artificial substrates, while Kelly Le Quesne has submitted hers 

on zooplankton communities in rural Waikato lakes and ponds, 

finding that natural waters and farm dams carried dissimilar 

assemblages. Recent undergraduate students have included Kynan 
Harrison, who published the first record of the trematode 

parasite Transversotrema patialense in New Zealand, in association 

with the snail Melanoides tubercuata, from home aquaria.

Kevin Collier recently finished coordinating a special 

issue of the journal Aquatic Conservation: Marine and 

Freshwater Ecosystems (Vol. 29) on “Mountain-to-the-sea 

conservation: An island perspective”, and is now involved 

in the NZJMFR special issue on “Land-use impacts on aquatic 

ecosystems: evidence and solutions” as a tribute to John Quinn. 

He has continued to analyse and write up lake food web data 

in collaboration with Mike Pingram and Deniz Özkundakci 

who spend 1 day a week at the University. 

Nicole Hanrahan, Johlene Kelly and Riki Parata have 

completed their MSc theses on host fish infestation by 

freshwater mussels, associations between riparian vegetation 

age and kōura densities, and fine-scale habitat features 

affecting kōura, respectively. Nicole found Echyridella 

menziesii glochidia on a range of fish species, most often 

on redfin and common bully, and did not find any evidence 

of host fish immunity to multiple glochidia infections in a 

laboratory experiment. Johlene found that catchment-scale 

drivers shaped the habitat of kōura whose densities showed 

no clear relationships to riparian planting age. Riki’s work 

highlighted the role of bankside roots as key habitat features 

for kōura at multiple scales (2, 5 and 50 m lengths of channel), 

especially for juvenile kōura, and the value of ponga fronds in 

providing refugia in a habitat manipulation experiment.

Michele Melchior (PhD candidate) has been investigating 

reproductive resource partitioning in two sympatric kākahi 

(freshwater mussel) species, Echyridella aucklandica and E. 

menziesii in Waikato streams in a NIWA-funded study. Over 

the past year, she has been conducting field and lab studies 

focussing on understanding patterns in both bivalve species 

reproductive phenology, host-fish infection strategy as well 

as patterns in spatial and temporal movements during gamete 

release periods. Findings on contrasting release strategies 

in both species, including the release of conglutinates by 

E. aucklandica, a strategy thought to facilitate host fish 

attraction and infection, was published earlier this year in the 

journal Hydrobiologia.

Tom Moore has been preparing publications for chapters 

three and four of his PhD thesis, which investigate the 

effects of non-native macrophytes on (i) water quailty and 

(ii) freshwater mussel (Echyridella menziesii) biomass in a 

hydropeaking reservoir (Lake Karāpiro). This follows previous 

research chapters examining the ability of non-native fish to 

disrupt freshwater mussel recruitment. Research funded by 

the Biological Heritage National Science Challenge.

PhD student Vanessa Barbosa is studying dispersal and 

connectivity of stream insect populations in landscapes 

with fragmented riverine habitats caused by agricultural 

development in a NIWA funded study. She is using a landscape 

genetics approach, which combines newly developed DNA 

sequencing techniques with spatial data analysis to assess the 

population genetic structure of stream insects in Waikato, 

and recently attended a workshop on Scotland on this topic 

with the support of NZFSS. The general goal of her research 

is to determine the influence of spatial scale and landscape 

features in the population structure of different stream insect 

species and thereby understand dispersal pathways across 

forested and fragmented habitats. This study will provide 

information for conservation management decisions and 

restoration planning.  
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TOP LEFT: Anita and Kelly clearly happy in the work of 

examing rural ponds and lakes for zooplankton.    

 

TOP RIGHT: Collection of tagged E. menziesii and E. 

aucklandica during reproduction survey.  

 

BOTTOM LEFT: Michele assessing brood pouch status.  

 

BOTTOM RIGHT: Mussel spatial study – view through an 

aquascope.



Photo © Kelly Le Quesne
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GOVERNMENT ORGANISATIONS  
& CROWN RESEARCH INSTITUTES

Department of Conservation

New: Keith Ikin, Elizabeth Heeg, Matt Brady, Jacob Williams, 
Helen McCaughan, Sue Clearwater, Amy Macdonald

The last year has been a big one for freshwater in DOC. Our 

increased funding under Budget 2018 sees us increasing focus 

on river catchments, migratory freshwater species, freshwater 

biosecurity, reducing critical ecosystem pressures under the 

RMA, and associated monitoring. This has meant a growth 

in our DOC freshwater team – with the national science 

and technical team doubling in size to form 2.5 teams, new 

freshwater staff in the Planning and Support Unit, additional 

capacity in our Partnerships, RMA Planning and Legal 

teams to focus on freshwater, and a number of freshwater 

operational roles to coordinate the new catchment, freshwater 

biosecurity and migratory fish work. 

Keith Ikin and Elizabeth Heeg have joined us as 

managers of our two freshwater teams, and Kris Ramm 

will be starting soon as the manager of the new ‘Mountains 

to Sea’ team (which has some freshwater and some marine 

staff). Rosemary Miller is leading the ‘priority catchments’ 

workstream, which aims to help conserve or restore 

freshwater biodiversity in 14 river systems to improve 

ecological integrity and resilience. Sue Clearwater will 

join us at the end of October as a Science Advisor for this 

workstream. We briefly welcomed Amy Macdonald back 

into the team as a Technical Advisor, with one of her key 

roles being to support the catchment work in Northland, 

before farewelling her to her role as newly appointed regional 

councillor for Northland. Congratulations Amy!  Steve Bielby, 

Brad Edwards, Debra Magner and Tihou Messenger Weepu 

have been recruited into new Ranger, river restoration roles 

to coordinate this new catchment work with partners. Other 

similar roles will be coming on over the next 12 months. 

Our migratory fish workstream, led by Anna Paltridge, 

focuses on three species: īnanga, shortjaw kōkopu and longfin 

eel. This work aims to secure populations of these species across 

all biogeographic regions. Rosemary Miller has been leading 

our freshwater biosecurity workstream, but will hand over to 
Natasha Grainger, who has just returned to her role, with 

Matt Brady joining the team as lead support. This programme 

aims to address the threats from aquatic pest fish and plants, 

specifically koi carp, gambusia, rudd and hornwort. 

Tom Drinan led our work this year on freshwater 

invertebrate conservation, which included ongoing work 

integrating a number of freshwater invertebrate taxa 

(listed in last year’s conservation status report) into DOC’s 

management unit framework, and preparing a number of 

media articles on freshwater invertebrates (https://blog.doc.

govt.nz/2019/07/25/the-secret-life-of-freshwater-snails/ 

and https://confetticonfetti.co.nz/2019/09/16/freshwater-

friend/).

Nixie Boddy has moved into a new role as Science Advisor 

leading the Critical Ecosystem Pressures workstream. She 

will be addressing research gaps associated with water flows/

levels, critical habitat loss, sediment/nutrients and fish 

passage to support DOC’s advocacy under the RMA. Jacob 
Williams has joined the team as a Technical Advisor to 

support that work. Further technical roles to support the 

freshwater biosecurity, catchment and migratory fish work 

will be recruited for over the next 12 months. 

We welcomed Helen McCaughan back to DOC and into 

the role of South Island Biosecurity coordinator. She will be 

working to coordinate the operational freshwater biosecurity 

work in the South Island. We are also in the final phase of 

filling the role of North Island Biosecurity coordinator. These 

roles will ensure a well-integrated freshwater biosecurity 

programme within DOC, and with our freshwater biosecurity 

partners.

Fork Stream non-migratory galaxiid 
protection – In a collaborative project between DOC, 

NZ Defence Force (NZDF) and Environment Canterbury 

(ECan), trout barriers were installed on two small spring 

fed tributaries of Fork Stream in April 2017 (true right side) 

and May 2018 (true right side). Work has been progressing 

on removing trout from above the barriers to protect 

populations of the Nationally Vulnerable bignose galaxias 

(Galaxias macronasus) and upland longjaw galaxias (Waitaki 

River) (Galaxias aff. prognathus “Waitaki”) and the Naturally 

Uncommon alpine galaxias (Galaxias paucispondylus). 

In early April 2019, an intensive trout removal effort took 

place over three days involving staff from the Twizel Office 

(Jemma Welch, Adriana Theobald and Dean Nelson) and 

the national Freshwater Team (Sjaan Bowie, Jane Goodman, 

Nixie Boddy, Katie Collins and Natasha Petrove), along 

with staff from ECan and NZDF. Over the three days, 136 
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brown trout were removed from the true right stream, and 

192 brown and 197 rainbow trout from the true left stream, 

and relocated below the barriers.

Rob Carson-Iles and Jenna Hughes-Games from ECan 

have been very active in this project. Their latest fishing 

expedition on 26th September resulted in only five brown 

trout caught and shifted below the barrier on the true right, 

so we feel like we are making very good progress. The newer 

barrier is on a larger stream and still requires some work.

Improving fish passage management – We’ve 

continued strengthening our fish passage programme over the 

last year, led by Sjaan Bowie. Key areas of focus included:

• A major revision to our fish passage webpages [link to 

www.doc.govt.nz/fishpassage] to provide key guidance, 

summarise key information and provide links to key 

resources, including the NZ Fish Passage Guidelines and 

new Fish Passage Assessment Tool. 

• Developing a permit process for our fish passage 

responsibilities under the Freshwater Fisheries 

Regulations to support better compliance (refer https://

www.doc.govt.nz/get-involved/apply-for-permits/

business-or-activity/fish-passage-authorisations/).

• Giving multiple presentations and workshops to DOC 

staff and externals on the Fish Passage Guidelines and 

Assessment Tool. 

• Working with NIWA to coordinate the NZ Fish Passage 

Advisory Group (NZFPAG) and develop national resources, 

such as a national layer of instream structures, and the 

Fish Passage Assessment Tool. The NZFPAG has revised its 

membership and recently had its annual meeting identify 

our focus for the next 12 months. This year, the NZFPAG:

– produced further lessons learnt factsheets (see www.

doc.govt.nz/nature/habitats/freshwater/fish-passage-

management/resources),

– compiled four regular and one special issue newsletter,

– identified fish passage research priorities (see www.

doc.govt.nz/globalassets/documents/conservation/

native-animals/fish/fish-passage/fish-passage-

research-priorities.pdf),

– created template presentations on the national 

guidelines and Fish Passage Assessment Tool and 

made these available for anyone to adapt (https://

drive.google.com/open?id=1vuPMA32UkO8_I_G_

cFZHhLoALIp-4Gii),

– presented to over 20 different groups and organisations 

about the national guideline and Fish Passage 

Assessment Tool using the templates. Upwards of 800 

people have seen some type of presentation (see https://

drive.google.com/open?id=1N2MJYk08e16ZPzaNBMvR

Xb7CDM3L8hAIpqwoZzd0D5U). Further presentations 

are planned.

– completed and launched the Fish Passage Assessment 

Tool (app and web tool) in December 2018.

Key roles for the group over the coming year are around 

communication, implementation of national resources, 

promotion & uptake of key research gaps and creation of key 

resources to support implementation.

TOP LEFT: The fishing team on day two. Back: Dean, Chloe, Jenna, Rob, Natasha, Katie, Nixie. Front: Sjaan, Jane, Ross and Tira.    

TOP RIGHT: Trout barrier on a small side stream.  

BOTTOM LEFT: Making sure no trout get through – electric fishing with two machines.  

BOTTOM RIGHT: The anticipated outcome – schools of juvenile bignose galaxias.

A
ll photos ©

 Sjaan Bow
ie

Photo © DOC
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• It makes minor adjustments to a range of provisions, 

including those relating to fisheries jurisdiction, effect of 

Treaty legislation, fish planning, closures.

Outputs: See http://legislation.govt.nz/bill/

government/2018/0087/latest/LMS226284.html to view the 

Bill as it was passed. The changes will be incorporated into the 

Conservation Act on the site.

Whitebait management improvement project 
– In 2018, the Minister of Conservation requested DOC to 

begin work on improving whitebait management to ensure 

healthy and restored whitebait populations and to provide for 

a sustainable fishery. 

We started by co-designing a process for the work with 

Māori subject matter experts. We’ve attended hui with iwi 

throughout New Zealand from late 2018 until the present, 

asking iwi what options they would like to see considered 

for the future management of whitebait. We used an 

online survey (October 2018 to January 2019) and 12 

drop-in sessions (October and November 2018) at locations 

throughout New Zealand to ask all New Zealanders to provide 

their thoughts and opinions on how the management of 

whitebait could be improved. A working group, representing 

people with expertise in mātauranga Māori, fisheries and 

species management, ecology, habitat restoration, commercial 

and recreational fishing and policy, also met to provide DOC 

with a diversity of views on future management of whitebait.

The views of iwi, the working group and the public have 

been included in a report outlining the issues and options 

for management. This report (New Zealanders’ views on 

whitebait management: Summary of findings from a public 

engagement process) is available on the DOC website, and 

was used to consider what the next steps would be for this 

project.  Of particular note in the feedback was that 90% of 

New Zealanders think we have to do something to make the 

whitebait fishery more sustainable, and that 39% of whitebait 

fishers said their catches had declined in the past decade. 

Feedback during the engagement process reflected a 

desire for better management of whitebait to improve the 

status of these native fish and ensure the whitebait fishery is 

sustainable and well-managed. Some of the options that were 

identified in the engagement process can be implemented by 

DOC as part of our ongoing work. However, regulatory review 

is needed to implement changes to the regulations around 

whitebait fishing. 

After considering the feedback DOC received from New 

Zealanders on whitebait, the Minister decided to progress to 

public consultation on whitebait management. The scope of 

this consultation will include reviewing the whitebait fishing 

regulations. Later this year DOC will publish a consultation 

document containing proposals to improve whitebait 

management. This will include proposed changes to the 

whitebait fishing regulations. We will seek written submissions 

on the proposals and hold open sessions around New Zealand to 

discuss the proposals and answer questions. More information 

about the consultation process will be made available 

on the DOC website – search for whitebait management. 

Outputs: www.doc.govt.nz/get-involved/have-your-say/all-

consultations/2018/improving-whitebait-management.  

Giant kōkopu monitoring in the Waituna 
Lagoon catchment, Southland – This season saw 

the third round of three-yearly monitoring for the giant kōkopu 

population in the streams that flow into Southland’s Waituna 

lagoon (part of the Ramsar Awarua-Waituna wetland site).

This work is led by Emily Funnell from the Ōtepoti/

Dunedin office, but many staff contributed to the organising 

and fieldwork, including Jane Bowen, Sarah Crump, several 

others from the Murihiku/Invercargill office and some from 

Te Anau. Thanks also to the many landowners who were 

willing to have the surveys carried out on their properties.

The reports for this work compared data from 2013, 2016 

and 2019. This showed the following:

• Nine species of fish were caught in 2019.

• A total of 2,328 fish were caught in 2019, compared to 

1,090 in 2016, and 672 in 2013. 

• The number of giant kōkopu caught in 2019 (252) was 

much greater than in 2016 (177) and 2013 (58).

• The highest numbers of giant kōkopu were found in sites 

on public conservation land, and this is consistent with the 

2016 and 2013 findings. 

• Most giant kōkopu were caught in the Carran Creek 

catchment in all three years, and these sites had an 

absence of brown trout in their catch.

Conservation (Indigenous Freshwater Fish) 
Amendment Bill – The Bill completed its Parliamentary 

processes on 16 October 2019. It updates the Conservation 

Act to provide improved tools for managing freshwater 

fisheries. The following in particular:

• It revokes old regulations relating to when fish can be 

fished without authorisation, and replaces them with new 

provisions in the Act. The new provisions allow fish to 

be fished for food without authorisation. Fishing for any 

other purpose will require an authorisation, but a generic 

authorisation can be issued. A generic authorisation for 

low risk aquarium takes is planned.

• It re-writes the provisions relating to spawning sites. 

While spawning events continue to be fully protected, 

spawning sites will now only be protected if a Gazette 

notice has declared the area to be a spawning site. The 

notice can define what activities are restricted. That is 

intended to provide more certain protection for sites and 

allow affected parties (e.g. landowners) to know what they 

can and cannot do.

• It repeals old regulations relating to transfer of aquatic 

life, and adjusts section 26ZM.

• It repeals old regulations relating to electric fishing 

machines, and makes a technical alteration to the 

provisions in the Act.

• It improves the ability to create or review regulations 

relating to fish passage barriers and noxious fish.

• It allows regulations to be made to control activities that 

kill or injure fish.
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Both photos © DOC

TOP: Giant kōkopu monitoring in Waituna catchment, March 2019.    

BOTTOM: The monitoring focus was giant kōkopu, but some of the non-target species were in pretty good condition too. 
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ESR’s freshwater research and projects focus on contaminants, 

their behaviour in surface and groundwater, mitigation 

and management strategies and their potential impacts 

on people’s health, particularly contaminants from 

farming, wastewaters, biosolids and greywater. Our 2018, 

four yearly survey of pesticides and Emerging Organic 

Contaminants (EOCs) in groundwater by Murray Close and 

Bronwyn Humphries is online (https://doi.org/10.26091/

esrnz.9937304.v1). This survey started in 1990 and is carried 

out for, and funded by, the Regional Councils and unitary 

authorities. Louise Weaver and team continue to build a 

database on the micro-macrofauna present in New Zealand 

groundwaters and correlate this with water chemistry and 

lithology. Meg Devane is advancing faecal source tracking 

tools to include metagenomic assessment of groundwater 

and surface water microbial community signatures. Using 

PCR, Meg identified naturalised cryptic clades of Escherichia, 

which are counted as E. coli “positives” but are not indicative 

of faecal contamination.  Ngarangi Walker is working with 

the groundwater team and other hapu-based researchers 

on E Rere te Wai e Pupu Ake te Matauranga E, to develop 

a kete korero around (ground)water to help and support 

whanau and hapu to understand the health of their puna and 

groundwater systems.  The Vision Mātauranga project, around 

restoring the health of Lake Waikare and its catchment was 

completed in July with a hui with iwi, environmental and 

council representatives and the CIBR team (ESR, Massey and 

Canterbury universities) to reflect reflecting on the learnings 

and future work. Our Christchurch team’s practical effort to 

protect water quality was a day planting trees for the Te Ara 

Kākāriki Trust.  

Development of synthetic DNA tracers for 
tracking water contamination – Liping Pang, 

Science Leader in the ESR Groundwater team, has concluded 

the three year MBIE Endeavour project developing and 

validating novel and environmentally friendly synthetic DNA 

tracers to track water contamination sources and pathways. 

These new DNA tracers are biodegradable and non-toxic, 

hence, they can be used in ecologically sensitive freshwater 

environments. A suite of 20 different DNA tracer sequences 

are now available, each with a unique identifier. They are 

present in two forms: either microencapsulated, which best 

suit surface waters and wastewater, or as free tracers which 

best suit groundwater studies. We concluded our laboratory 

validation studies investigating the degradation of the DNA 

tracers in groundwater, stream water, and in domestic and 

dairy shed effluent, as well as their adsorption in stream 

sediments, soils and aquifer media. Groundwater validation 

which was completed for Canterbury and Waikato aquifers 

aligned with the flow characteristics of the aquifer.  

ESR  
Institute of Environmental Science and Research

New: Margaret Leonard

The quantities of DNA tracers required were 6–8 orders of 
magnitude less than traditional dye and salt tracers used for 
water tracking. Outputs: Conference presentation

Enhanced mitigation of nitrate in 
groundwater – Concerns over degrading water quality 
have raised interest in nitrate mitigation tools that include 
woodchip denitrification walls to remove nitrate from shallow 
groundwater. ESR groundwater scientists are trialling a 
permeable reactive barrier (PRB), also known as a woodchip 
denitrification wall, in a shallow alluvial gravel aquifer near 
Christchurch to assess how effective it is for reduction of 
nitrate concentrations and whether there are any associated 
adverse environmental impacts. This is part of an ESR 
research project to develop and demonstrate technologies to 
enhance the removal of nitrate from shallow groundwater 
systems before they impact receiving surface waters such 
as streams and lakes. It’s the first time it has been used 
in a gravel aquifer. The PRB was installed in November 
2018 by excavating a trench and then placing a mixture of 
coarse gravel and wood chip back into the trench. The fresh 
woodchip leached organic carbon that created an anoxic plume 
of groundwater that resulted in reduced nitrate levels being 
measured in the furthest well, sited 190 m from the PRB . 
After nine months of operation, the woodchip wall continues 
to reduce groundwater nitrate to effectively zero. We conclude 
that the wall is effective at fueling complete denitrification 
and assume all nitrogen is converted to benign nitrogen 
gas. Evaluation of the performance of the wall, including 
its hydraulic performance with time, is on-going. Outputs: 
Burbery et al. 2019, conference presentation 

Understanding aquifer physical and 
chemical heterogeneity to improve water 
quality and minimize economic impact – A 
key for designing effective land use management strategies 
for nitrate, while minimizing the impact on economic 
development. can be achieved through understanding where 
in a catchment denitrification occurs, ESR’s groundwater 
team in collaboration with Aqualinc and Waikato Regional 
Council have been investigating how detailed field-based 
characterization of the physical and chemical heterogeneities 
can complement numerical simulations in catchments with 
denitrification potential. They have demonstrated that 
spatially targeted regulation can be 1.5 to 3.5 times more 
efficient than regulation applied across a region. These 
improved efficiencies are achieved by adopting management 
rules that regulate land use in discharge sensitive areas, 
where leaching changes contribute the most to the catchment 
nitrate discharges. Outputs: Sarris et al. 2019, Devane, 
M. 2019, (www.envirolink.govt.nz/assets/Envirolink/

Reports/1844-NLRC203.pdf).  
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Photo © Lee Burberry

TOP: ESR staff planting trees to improve water quality as community day with Te Ara Kākāriki – Greenway Canterbury.    

BOTTOM: Installation of the woodchip denitrification wall. 

Photo © Te Ara Kākāriki
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NIWA staff retirements and departures – Sue Clearwater 

(Eco-toxicologist; special interest in FW mussel conservation) 

– moved to the Department of Conservation, Graham 
McBride (numerical modeller and environmental statistician; 

special interest in microbial water quality) – retired, now 

NIWA Emeritus Scientist. 

Periphyton monitoring using stationary 
and aerial red-green-blue and multispectral 
imagery – The objective of the project was to develop 

imagery-based periphyton monitoring methods. Anika 
Kuczynski, Jo Bind, and Cathy Kilroy led stationary 

monitoring, which provides high temporal resolution (daily), 

and aerial monitoring using drones, which provides broad 

spatial cover. A time series of daily red-green-blue (RGB) and 

multispectral imagery was obtained from stationary sites on 

two streams and covering a reach of the Opihi River. Alongside 

the imagery, ground-truth data of chlorophyll a and visual 

cover estimates divided into different groups of periphyton 

were collected. Although stream characteristics and weather 

conditions are limiting factors, image analysis results indicate 

that RGB and multispectral imagery can be used for high 

NIWA

 

A FEW HIGHLIGHTS FROM 2018–19:

October 2018 

• Government releases blueprint for improving freshwater 

quality – Essential Freshwater. 

• The Report of the Biodiversity Collaborative Group is released 

outlining a draft National Policy Statement for Indigenous 

Biodiversity. 

November 2018

• Urban Water Working Group releases report outlining 

10 urban water principles and a vision for reducing the 

negative effect our cities have on water ecosystems. 

April 2019

• Release of Environment Aotearoa 2019 – an overview of 

the state of New Zealand’s environment under five broad 

themes, presenting nine priority environmental issues.

September 2019

• Release of Action for Healthy Waterways proposals for 

public consultation. 

October 2019

• Release of Our Marine Environment 2019 – examines the 

most pressing issues in our oceans, seas, coastlines and 

estuaries, presenting four priority marine issues.

Action for Healthy Waterways – Water Taskforce 

folks have been out on the road around NZ talking about 

the Action for Healthy Waterways policy package. We held 

over 60 meetings, visiting every region of the country and 

meeting with approximately 7,500 people. This included 

two workshops with NZFSS members in Hamilton and 

Christchurch – thanks for all of you who attended meetings 

or have given us feedback. Outputs: www.mfe.govt.nz/

consultation/action-for-healthy-waterways.  

resolution periphyton monitoring in shallow streams.  

Further image processing remains to be completed.  

Outputs: Conference presentations (NZFSS 2018, IAGLR 

2019), poster presentation (IAGLR 2018), invited seminar 

(Michigan Tech Research Institute 2019).

Anika and crew at the Opihi River
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Ministry for the Environment

New: Chris Daughney, Sean Hudgens, Joe Val Alipin, Akika Takada, Kohji Muraoka

https://www.mfe.govt.nz/consultation/action-for-healthy-waterways
https://www.mfe.govt.nz/consultation/action-for-healthy-waterways


Use of a WetLabs® beam transmissometer in flow-through mode to measure beam attenuation coefficient (‘beam-c’) on diluted 

river f lood (and river plume) samples in the laboratory.

Behaviour and effects of fine sediment (mud) 
in rivers and coastal receiving waters – This 

project represents two programmes; Smarter targeting of 

erosion control (STEC), a MBIE-funded research programme 

(led by Manaaki Whenua – Landcare Research) and the 

Managing Mud (MM) programme, led by Andrew Swales. 

STEC is designed to complement NIWA’s MM research – 

focussed on mud transport in rivers, and its behaviour and 

effects in coastal waters downstream.

The NIWA team on STEC includes: Rob Davies-Colley 
(PM), Arman Haddadchi, Andrew Hughes, Valerio 
Montemezzani and Stephan Heubeck.  We are measuring 

sediment-related water quality (SSC, visual clarity – beam 

attenuation, particle size and particle composition) over 

flood events at certain of Horizons’ river SoE sites – initially 

in the Manawatu Catchment. We hope to link river sediment 

properties to eroding soil properties and erosion processes 

(studied by MWLR) and inform erosion-sediment models and 

approaches to mitigation of sediment damages.

Continuous turbidity monitoring data at NIWA benchmark 

river sites has been summarized by Rob Davies-Colley 

– demonstrating its value as a proxy for sediment-related 

water quality variables such as SSC, visual clarity, TP, TN and 

even E. coli.  However, a recent tank experiment by Andrew 
Hughes and Stephan Heubeck showed that different 

turbidity sensors (nephelometers) may vary greatly (5-fold) 

in output – which suggests that ‘calibration’ to formazine is 

ultimately futile.  Instead we are measuring beam attenuation 

(a kind of ‘absolute’ turbidity) – which has the distinct 

advantage over turbidity of being ‘exactly’ interconvertible 

with visual clarity.  

We have advanced capability for sampling muddy river 

plumes in coastal waters with PUFTS (Portable Underway 

Flow-Through Sampler – built around a YSI EXO2 sonde in flow-

through mode) for fast boat survey following river flood events.  

Understanding of damages from land-derived mud in coastal 

waters has been advanced by UoW PhD candidate Inigo Zabarte 

(co-supervised by Fleur Matheson and Ian Hawes) regarding 

the multiple mechanisms of mud effects on seagrasses.

Photo © Valerio Montemezzani
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Lake Horowhenua sediment nutrient legacy 

– In collaboration with Horizons Regional Council and 

The Horowhenua Lake Trust, NIWA staff examined the 

improvement in water quality in Lake Horowhenua in the 

30 year since sewage inputs were stopped, the accumulation 

rates of sediment and nutrients over the past 150 years 

using radioisotopes, the nutrient loads in the tributaries 

and lake nutrient budgets and estimated internal loads and 

determined its drivers. This is a project within the MBIE 

program “Health and Resilience of New Zealand Lakes”.  

Staff involved: Piet Verburg, Anathea Albert, Max Gibbs, 

Greg Olsen, Mary de Winton.

Nutrient concentrations and ratios in lakes: 
A national survey – Concentrations of nitrogen (N) 

and phosphorus (P) are often used as an indicator of trophic 

state in lakes, while their ratios are used as an indicator of 

which nutrient is more in demand and therefore limiting 

algal growth. This project measured concentrations of total, 

dissolved inorganic, and particulate nutrients in about 100 

New Zealand lakes, determined ratios between forms of N 

and P, and compared these along a gradient of tropic state. 

As expected, measures of algal biomass, such as 

chlorophyll a, total N and total P (TN and TP), and 

particulate N and P (PN and PP), and particulate carbon 

(PC), all correlated highly. Ratios of different forms of 

N and P, dissolved inorganic nitrogen (DIN):dissolved 

inorganic phosphorus (DRP), TN:TP and PN:PP, correlated 

only weakly. While there was no significant difference in 

DIN between trophic states, DRP was significantly higher 

in hypertrophic lakes than in oligo- to eutrophic lakes. 

The ratios DIN:DRP and TN:TP decreased with increasing 

trophic status, suggesting relatively lower availability of N 

in more productive lakes. However, the ratio PN:PP, which 

among the nutrient ratios has been shown to be the most 

reliable indicator of nutrient limitation, did not decrease 

with increasing trophic status, suggesting that there was no 

significant change in the proportional frequency of N or P 

limitation with increasing trophic status.  

Staff involved: Piet Verburg



Plastic wrap found in a rural stream in the Waikato. 

Photo © NIWA
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Trace metal nutrient limitation of 
phytoplankton growth in the Taupo Volcanic 
Zone – Several trace metals are essential micronutrients 

for eukaryotic algae and cyanobacteria, and cyanobacteria 

also require trace metals to synthesise enzymes involved 

in nitrogen fixation. The soils in the Taupo Volcanic Zone, 

which stretches from Mount Tongariro to the Bay of Plenty, 

are unique, with very low concentrations of certain trace 

metals. In this Smart Idea Endeavour Fund NIWA examines 

concentrations of trace metals in lakes in the Taupo Volcanic 

Zone (Lake Taupo and Bay of Plenty Region lakes), and 

whether these elements limit growth by phytoplankton. The 

effect of low trace metal concentrations on rates of nitrogen 

fixation by cyanobacteria is examined as well.   

Staff involved: Piet Verburg, Karl Safi, & PhD student 

Markus Dengg, supervised by Claudine Stirling (Otago 

University), Piet Verburg and Susie Wood (Cawthron).  

Outputs: Woolway et al. (2019) In press, Weyhenmeyer et al. 

2019, Kpodonu et al. 2019, Woolway et al. 2018a, Woolway et 

al. 2018b, Stewart et al. 2018, Verburg et al. 2018

Stream shade: effects on macrophyte 
communities – Macrophyte communities in New 

Zealand streams have been little studied compared to their 

counterparts in lake environments. In soft-bottom streams 

macrophytes are often the dominant primary producer. 

With increased emphasis on riparian set aside and planting 

for stream restoration, including for lowland soft-bottom 

streams, there is a need to understand the implications of 

these efforts for stream biota. In collaboration with Waikato 

Regional Council (Mark Hamer, Alicia Catlin) and the 

University of Aarhus, Denmark (Assoc. Prof. Tenna Riis) 

we recently collated and analysed the available data for 

Waikato streams (mostly from the Regional Council ’s State of 

Environment monitoring programme) to investigate the role 

played by stream shade in structuring stream macrophyte 

communities. This work was published earlier this year in the 

journal Science of the Total Environment. To complement this 

work, with a visiting scientist from the University of Ruhuna, 

Sri Lanka (Champika Ellawala) we carried out outdoor flume 

trials growing common stream macrophytes under different 

levels of shading to understand their growth preferences and 

competitive interactions. This first stage of this work was 

recently published in the journal Aquatic Botany.  

Staff involved: Theo Mouton (now at University of 

Montpellier, France), Fleur Matheson, Fabrice Stephenson, 

Paul Champion and Sanjay Wadhwa. Outputs: Mouton et 

al. 2019, Ellawella et al. 2019 

Activating Water Sensitive Urban Design for 
Healthy Resilient Communities – This project 

was a collaboration between NIWA (Jonathan Moores), 

Manaaki Whenua – Landcare Research (Robyn Simcock), 

Koru Environmental (Sue Ira) and Batstone Associates (Chris 
Batstone) and was funded by the Building Better Homes 

Towns and Cities National Science Challenge. The project 

investigated barriers to the adoptions of Water Sensitive 

Urban Design (WSUD) in New Zealand and delivered a series 

of ‘quick win’ research outputs aimed at promoting the use 

of green infrastructure in urban development and water 

management projects. As well as a series of research reports 

and guidelines, the outputs included the ‘More Than Water’ 

assessment tool. 

This tool enables development projects to be assessed 

against a wide range of environmental, social and economic 

criteria. Case study applications of the tool in locations in 

Auckland and Wanaka have demonstrated that WSUD projects 

out-perform conventional urban development approaches 

in terms of both the range of benefits delivered and cost-

effectiveness for achieving environmental outcomes. 

Outputs: www.landcareresearch.co.nz/science/living/cities,-

settlements-and-communities/water-sensitive-urban-design

www.buildingbetter.nz/news/2019/wsud_green_

infrastructure_fundamental_to_wellbeing.html

Rivers as key drivers of plastic transport 
to the ocean – Plastics are significant pollutants in the 

NZ environment and plastics are accumulating in oceans 

worldwide. In this Smart Idea Endeavour Fund project, 

NIWA is researching plastic transport in an urban-affected 

river which discharges to Wellington Harbour. The resulting 

plastic ‘budget’ will increase our understanding of how 

much and what types of plastics are being exported from 

our urban environments. Experimental studies on plastic 

degradation to look at microplastic generation will also be 

undertaken. Staff involved: Amanda Valois, Jennifer Gadd, 

Lee Rauhina-August, Olga Pantos (ESR), Sally Gaw (University 

of Canterbury).

https://www.landcareresearch.co.nz/science/living/cities,-settlements-and-communities/water-sensitive-urban-design
https://www.landcareresearch.co.nz/science/living/cities,-settlements-and-communities/water-sensitive-urban-design
https://www.buildingbetter.nz/news/2019/wsud_green_infrastructure_fundamental_to_wellbeing.html
https://www.buildingbetter.nz/news/2019/wsud_green_infrastructure_fundamental_to_wellbeing.html


Paul Franklin releasing a long fin eel.  

Photo © NIWA 
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Habitat bottlenecks – Hamilton’s Freshwater Ecology 

team have continued their Endeavour funded research project 

on habitat bottlenecks for freshwater species. Cindy Baker, 

Nicola Baker, Emily White and Peter Williams have been 

busy chasing spawning lamprey in Southland alongside 

Jane Kitson and Waikawa mana whenua. After successfully 

tracking down spawning nests in the Waikawa River (only 

the second river in the Southern Hemisphere where lamprey 

spawning has been documented) the team have been trialling 

artificial habitats ‘ lamprey love lofts’ as a means of increasing 

spawning habitat and raising awareness of this cryptic 

taonga.

Emily, Nicola and Peter have also been spending a lot of 

time following giant kokopu around the Waikato as the team 

seeks to better understand giant kokopu spawning behaviour 

and habitat requirements. We’ve been measuring egg survival 

at the known spawning sites in Bankwood Stream, Hamilton, 

but spawning sites in our other study streams remain 

elusive. We will be radio tagging more giant kokopu to help 

solve this challenge next spawning season. Mike Hickford 

(University of Canterbury) and his PhD student Andrew 
Watson have been making inroads towards understanding 

limitations on inanga recruitment by comparing inanga 

population dynamics in West coast rivers open and closed to 

whitebaiting.

Paul Franklin and Eleanor Gee are now underway with 

their work to quantify swimming capabilities of native fish 

to help with setting better fish passage design standards. 

They are also collaborating with Heide Friedrich and 

John Montgomery (University of Auckland) to explore 

and quantify fish behavioural responses to hydrodynamic 

stimuli. We now have two PhD students (Morten Knapp and 

Dipendra Magaju) working in the UoA Water Engineering 

Laboratory on figuring out the complexities of how fish 

respond under different flow conditions and how we can use 

this to improve fish passage solutions. Paul, Eleanor and 

Cindy all continue to promote the NZ Fish Passage Guidelines 

that were launched last year. 

Elizabeth Graham, Brian Smith and Vanessa Barbosa, 
along with Kevin Collier (UW), have been using population 

genomics to examine aquatic insect dispersal between 

native forest, forest patches, and restored stream sites. They 

are using next generation sequencing (RADseq) to study 

population connectiveness of mayflies, caddisflies, and 

stoneflies in Pirongia and Karioi streams. This information 

will help identify barriers to dispersal between source and 

sink populations. Vanessa is also building a global meta-

analysis review to identify and discuss the contribution 

of population genetic studies (or genetic markers) to our 

understanding of stream insect dispersal and connectivity. 

Outputs: Franklin and Gee 2019, Knapp et al. 2019

Chasing marine caddisflies – Brian Smith spent 

some of last summer in the sunny Coromandel collecting 

adults and larvae of the three marine caddisfly species 

known from the area with molecular biologist, Paul Frandsen 

(Brigham Young University, Utah). Part of this study is to map 

the evolutional development of silk in caddisflies, particularly 

in saltwater, but also to describe the genome of Philanisus 

plebeius and put the three more widespread species into a 

phylogenetic context.

NZ Fish Passage Assessment Tool – The NZ Fish 

Passage Assessment Tool was released at the end of 2018 

and provides a nationally consistent way of recording and 

assessing the impact of instream structures on fish passage. 

Resourced as an Environlink Tools project, Paul Franklin 

worked with multiple stakeholders to develop and test the 

methodology. The tool comprises a mobile app for collecting 

data, a national database and a webtool for viewing and 

downloading data. Paul and the rest of the team have been 

working since to help uptake, providing training at several 

councils. Outputs: Background and user guide: www.

niwa.co.nz/freshwater/management-tools/fish-passage-

assessment-tool, Web tool: https://fishpassage.niwa.co.nz

Tracking oceanic spawning migrations of 
longfin eel – Paul Franklin, Don Jellyman and Cindy 
Baker were joined by Kim Aarestrup and Kim Birnie-
Gauvin (Denmark Technical University) in a project to try 

and resolve one of the greatest mysteries in freshwater fish 

ecology – where do eels go to spawn? Working in partnership 

with local iwi the team tagged 20 longfin eels with pop-up 

satellite archival tags (PSATs) at two different release points, 

one in the North Island and one in the South Island. The 

team are now eagerly awaiting the results and hoping they’ve 

finally cracked this mystery!

https://www.niwa.co.nz/freshwater/management-tools/fish-passage-assessment-tool
https://www.niwa.co.nz/freshwater/management-tools/fish-passage-assessment-tool
https://www.niwa.co.nz/freshwater/management-tools/fish-passage-assessment-tool
https://fishpassage.niwa.co.nz/


Acoustic tracking of perch and tench. 

Monitoring water 

quality in urban 

streams publication.
 

All photos © NIWA 
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New tools to define ecologically-friendly 
streetlighting solutions – In the first year of our 

project investigating the ecological and cultural implications 

of streetlight conversion to light emitting diodes (LEDs), 

we completed a pilot study of aquatic insect attraction 

to different light types in Christchurch and have been 

developing interactive ‘ lightscape’ maps and measuring 

night sky visibility in the city. Staff involved: Michelle 
Greenwood, Amy Whitehead, Brian Smith, Elizabeth 
Graham and Kristy Hogsden.

Acoustic Tracking of Perch and Tench at Lake 
Rototoa – Auckland Council is focussing effort over the 

next nine years on Lake Rototoa, in the northwest of the 

Auckland region. Specifically, they are looking at methods of 

pest fish eradication. In March 2019, a team (led by Associate 
Professor Nicholas Ling) from the University of Waikato 

and Nicola Pyper (NIWA) carried out a fish survey at Lake 

Rototoa, to inform future action and research carried out on 

the lake. 

Collectively NIWA, Auckland Council, and the University 

of Waikato decided that tracking the pest fish in the lake 

(perch and tench) would provide key information on fish 

movements, aggregations and, in particular, which habitats 

the fish are utilising for spawning. Such data will inform 

methods of pest fish eradication. Thus, in July 2019, a team 

from NIWA (Nicola Pyper, Aleki Taumoepeau, and Daniel 
Clements) carried out range testing on the acoustic receivers 

in the lake. The data from this testing was used to map out an 

array of 60 acoustic receivers on Lake Rototoa. 

The project, led by Dr. Cindy Baker (NIWA) and Belinda 
Studholme (Senior Biosecurity Advisor Freshwater, Auckland 

Council) will commence in the summer of January 2020. At 

this time, Masters student Nicola Pyper will deploy the array 

of 60 acoustic receivers. Within the summer season 40 perch 

and 10 tench will be tagged with acoustic tags, which will have 

a life of approximately 270 or 536 days (depending on the size 

of tag). The researchers are particularly interested in data 

collected during spring, when spawning occurs.  This data will 

inform methods of pest fish eradication used in the lake.

Monitoring Water Quality in Urban Streams 
– NIWA has recently launched a webpage that provides 

guidance for New Zealand practitioners involved in 

monitoring the quality of urban waters. The guidance covers 

the use of sampling methods that are alternatives to grab 

sampling and autosamplers; namely Stormwater Sampler 

Bottles and DGTs (diffusive gradients in thin films, a passive 

sampling device). The webpage includes a downloadable 

guidance manual, stand-alone instructions for two devices 

and instructional videos that can be viewed in the field. 

This is the culmination of a 2-year Envirolink tools funded 

project “Cost-effective monitoring for urban streams and 

stormwater”, championed by Greater Wellington Regional 

Council and working with Auckland Council, Hawkes Bay 

Regional Council, Environment Canterbury and Environment 

Southland. We expect the guidance to be useful to territorial 

authorities, consent holders and managers and consultants – 



TOP: Annular f lume used to study microbial dynamics in 

streams. Rebecca Stott and John Nagels sampling interstitial 

pore water for analysis of faecal microbial contaminants. 

 

BOTTOM: Injecting fluorescent paint particles into the 

annular f lume to study their fate and behaviour as inert tracer 

particles for faecal microbial contaminants under low and 

elevated flows.
 

All photos © NIWA 
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in fact anyone who needs to collect a water sample in an urban 

area. Staff involved: Jenni Gadd, Juliet Milne. Outputs: 
Monitoring water quality in urban streams and stormwater: 

Guidance for New Zealand practitioners (www.niwa.co.nz/

sampling-urban-streams-stormwater)

Riparian Buffer Effectiveness study – New 

Zealanders are investing large amounts of time, energy and 

money into riparian fencing and planting. But we know very 

little about when and where these investments in riparian areas 

lead to the most benefits. NIWA is undertaking a nationwide 

study to find out which characteristics of riparian buffers 

contribute most to their effectiveness – i.e. width, length, 

height, planting density, etc., in order to provide better 

guidance to the groups undertaking stream restoration. We 

are currently working to identify 50 sites around New Zealand 

which are fenced (rural) and planted on both banks, and 

were planted at least five years ago. If you know of a riparian 

planting project that meets these criteria, please enter the 

details into our National Riparian Restoration Database: 

https://riparian.niwa.co.nz.  Staff involved: Elizabeth Graham, 

Amanda Valois, Kristy Hogsden, Brian Smith

NEMS for freshwater macroinvertebrate 
sampling and enumeration – NIWA has been 

commissioned in the capacity of lead technical writer to 

prepare a new National Environmental Monitoring Standard 

(NEMS) for freshwater macroinvertebrate sample collection 

and processing. The NEMS, which will contribute to a growing 

suite of standards now available to support nationally 

consistent freshwater monitoring and reporting, will focus 

on wadeable rivers and streams, addressing both sample 

collection and processing in the field as well as laboratory 

processing and reporting.  A small Working Group comprising 

regional council and NIWA experts has been established 

to support the technical lead, with the first workshop held 

in Tauranga in September. A workshop with key laboratory 

service provider representatives is also proposed. The draft 

standard is to be delivered to the NEMS Steering Group by 1 

June 2020 and will be available for public comment at some 

stage after that. Staff involved: Juliet Milne, Brian Smith, 

Jochen Schmidt. 

Recreational Water Quality.  E. coli and 
beyond – Rebecca Stott and James Sukias have 

conducted annular (recirculating) f lume experiments to study 

how microbes are up-taken by bed sediments of rivers and 

re-mobilised by storm events.  Their experimental results 

are now being modelled by Iain MacDonald and Graham 
McBride and we anticipate further advances with the 

pending visit (March 2020) of hyporheic exchange expert and 

modeller, Jen Drummond (University of Birmingham). The 

capability to detect faecal microbial contaminants in water 

at finer temporal scale (sub hourly) has been demonstrated 

using ColiMinder for several NZ rivers. Scope for using rapid 

online monitoring of E. coli to improve recreational water 

quality management is presented in a submitted journal 

paper in collaboration with Montréal Polytechnique (Sarah 
Dorner, Jean Baptiste-Burnet).  NIWA visitor Frederico 
(Fred) Lopes (University of Belo Horizonte) worked with 

Rob Davies-Colley to scope development of an index for 

recreational water quality in New Zealand – based on a range 

of variables besides E. coli (visual clarity, periphyton including 

cyanophytes, and rubbish).   A collaborative study with 

GWRC, on volunteer monitoring of these recreational water 

quality variables in the Hutt River, Wellington, was reported 

by Juliet Milne, Amanda Valois and others at the 2018 

society conference in Nelson, and a journal article, first-

authored by Amanda, is nearing publication.  

https://www.niwa.co.nz/sampling-urban-streams-stormwater
https://www.niwa.co.nz/sampling-urban-streams-stormwater


COUNCILS & UNITARY AUTHORITIES

Christchurch City Council

Katie Noakes, with support from Greg Burrell (Instream 

Consulting), has been covering for Belinda Margetts 

who is on maternity leave for 2019. Our activities this year 

have included: providing ecology advice on major Council 

projects (e.g., river dredging, waterway realignment, and 

new stormwater basins); undertaking waterway restoration 

projects; implementing the Comprehensive Stormwater 

Network Discharge Consent; carrying out state of the 

environment monitoring and advising on resource consent 

applications.

Banks Peninsula Fish Passage Assessment 
and Prioritisation – A pilot study to assess 

Christchurch City Council assets on Banks Peninsula was 

undertaken by Instream Consulting. This work used NIWA’s 

Fish Passage Assessment Tool app and a new constructability 

scoring method, where additional data were collected to 

evaluate the relative ease or difficulty of remediating an 

identified barrier.  The results provided a useful method for 

prioritising barriers and remediation around Christchurch 

and further work using this methodology is planned for the 

upcoming 2019/20 season in conjunction with Environment 

Canterbury. Outputs: http://ccc.govt.nz/assets/Documents/

Environment/Water/Monitoring-Reports/2019-reports/

Banks-Peninsula-fish-passage-assessment-and-prioritisation-

a-pilot-study-2019.pdf

Comprehensive Stormwater Network 
Discharge Consent – Application for a City-Wide 

(including Banks Peninsula) stormwater discharge consent. 

This work involved blending science with policy, involving 

the assessment of potential effects and how these will 

be mitigated, and a detailed work programme to address 

several detailed consent conditions. It also involved practical 

application of receiving environment standards and testing of 

this framework on a large scale. Proposed conditions include 

detailed investigations (e.g. to further understand the effects 

of stormwater and when you would expect to see a response in 

the receiving environment due to reduced contaminant loads) 

and a detailed monitoring programme, including monitoring 

of mana whenua values. Implementation of the environmental 

monitoring programme will begin in 2020.

Freshwater mussel (kākahi) monitoring in 
the Styx River – Monitoring of freshwater mussels 

(kākahi) in the Styx River was undertaken by NIWA divers 

again this year, to evaluate recovery of the kākahi population 

after river dredging. Eighteen months after the dredging and 

mussel relocation operation, mean kākahi densities remained 

84% lower than pre-dredging densities. The long-term 

impacts of dredging on New Zealand kākahi populations 

remain uncertain, but monitoring of the Styx River 

population to date suggests recovery may be very slow.  

New: Katie Noakes

TOP: Diving surveys to monitor freshwater mussel (kākahi) 

populations. Photo © Chris Woods 

 

BOTTOM: Evaluating barriers to fish passage.  

Photo © Instream Consulting
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Greater Wellington  
Regional Council

Greater Wellington is responsible for regulating the use of 

the region’s natural resources. This is done through regional 

polices, plans and resource consents, helping the community 

to restore ecosystems (such as streams and wetlands) and 

helping businesses become more environmentally sustainable.

GWRC provide drinking water to the region, monitor 

and report on the state of the environment, manage 

environmental threats like pest plants and animals, protect 

the region from flooding, provide a 24-hour pollution 

response service and support environmental education 

programmes in schools.

Second Whaitua Implementation Programme 
completed – Te-Awarua-o-Porirua Whaitua 

Implementation Programme (WIP) and Ngāti Toa Rangatira 

statement were completed and accepted by Council in April. 

Ngāti Toa’s statement outlines it’s aspirations for the harbour 

and wider catchment. 

The WIP makes 75 regulatory and non-regulatory 

recommendations on improving the wellbeing of Te 

Awarua-o-Porirua. The recommendations include better 

riparian protection, improved stormwater and wastewater 

infrastructure, management of the impact of urban 

development, silt and sediment control, excluding stock from 

waterways and revisiting the process of water takes. 

The WIP and Ngati Toa’s statement will be incorporation 

into GWRC’s Natural Resources Plan through a plan change/

variation process while the non-regulatory recommendations 

will be further developed by Greater Wellington in 

conjunction with external organisations. Contact: Tim Sharp, 

Whaitua Manager (tim.sharp@gw.govt.nz). Outputs: www.

gw.govt.nz/te-awarua-o-porirua-whaitua, Te Awarua-o-

Porirua WIP, Ngāti Toa Rangatira statement.

Celebration showcases Enviroschools work 

– Eight Porirua-based Enviroschools have been working 

over the past three years to restore wetland areas and create 

lizard gardens in their school grounds. They came together 

this September to showcase their mahi at a celebration event 

hosted by Ngāti Toa School.

The three-year project has encouraged young people to look 

after and enhance their local environment and learn about 

the importance of their waterways. This strongly reflects the 

aspirations of GWRC and Porirua City Council, who helped 

fund the project and the celebration this year.

The celebration event included project presentations from 

the students, a visit to the Hukarito awa planting site behind 

Ngāti Toa School, and a walk downstream to where the awa 

meets the harbour.

The wider project, acollaboration between Enviroschools, 

Te Rito Gardens and Te Aho Tū Roa, has been supported 

for the past three years through GWRC’s Community 

Environment Fund. Community groups in the Porirua 

Catchment can apply for up to $10,000 each year for up 

to three years through this fund to restore, maintain and 

protect native ecosystems. Outputs: Funding information 

– www.gw.govt.nz/communityfunding Projects funded 

2018/19 – www.gw.govt.nz/community-environment-fund-

projects-2018-19

 

Te Awarua-o-Porirua Whaitua Implementation 

Programme and Ngāti Toa Statement.

Photo © GWRC

Students from a number of our Porirua Enviroschools exploring 

the Hukarito awa, which runs behind Ngāti Toa Enviroschool 

photo Amanda Dobson, Enviroschools

Photo © Amanda Dobson/Enviroschools
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Waikanae ki Uta ki Tai (Mountains to Sea) 

– Waikanae ki Uta ki Tai aims to bring a coordinated and 

long-term approach to restoring and maintaining the health 

of the Waikanae River.

The project was kicked off at a hui, initiated by Kapiti 

Coast District Mayor Gurunathan, at Otaihanga Boating Club, 

Waikanae in March. At the hui, Minister of Conservation 

Eugenie Sage announced that the Waikanae River would 

be one of 14 rivers nationally to be funded to restore it 

to a “healthy, functioning state”. This has provided the 

opportunity for the community and relative agencies to align 

their activities and work towards restoring the Waikanae 

catchment.

Te Atiawa ki Whakarongotai are mana whenua of the 

Waikanae catchment, and therefore have a strong leadership 

and guidance role within the programme. The community also 

have a strong presence with leading this programme and are 

guided by the Department of Conservation with support from 

Kapiti Coast District Council and Greater Wellington Regional 

Council. Contact: Robin Gunston, Chair of Waikanae ki Uta 

ki Tai (robin.gunston@waikanaemts.org). Outputs: www.

facebook.com/WaikanaekiUtakiTai.

Wellington urban stream monitoring: 
streams beneath our feet – Following the three 

year urban stream project sampling Wellington city’s above 

ground urban streams, GWRC and Wellington City Council 

(WCC) have partnered again to look at the ecological value of 

Wellington city’s piped streams. 

EOS Ecology and Silver Linings Contracting were 

contracted to sample piped streams in Miramar, Hataitai, 

Wellington CBD and Island Bay. Native fish such as banded 

kokōpu, young inanga and eels, as well as invertebrates were 

found confirming the high ecological value of Wellington 

city’s piped streams. Knowing that these fish move from 

the sea to freshwater environments indicates they are using 

the piped network to migrate to open stream channels, and 

this has implications for how storm-water infrastructure is 

designed and managed. 

The next steps for the urban stream monitoring 

programme will be the design of a long-term monitoring 

programme using the information collected over the last 

three years. Contact: Evan Harrison (evan.harrison@gw.govt.

nz) for further information.

Outputs: www.rnz.co.nz/national/programmes/

ourchangingworld/audio/2018697287/the-streams-beneath-

the-streets, www.tvnz.co.nz/one-news/new-zealand/eels-and-

whitebait-beneath-streets-wellington-council-wants-find, 

www.tvnz.co.nz/one-news/new-zealand/whitebait-eels-found-

in-wellingtons-stormwater-system, www.scoop.co.nz/stories/

SC1901/S00016/what-lies-beneath-monitoring-our-urban-

streams.htm, www.scoop.co.nz/stories/SC1901/S00016/what-

lies-beneath-monitoring-our-urban-streams.htm.

Wainuiomata River Restoration, Baring Head 

– GWRC has partnered with Million Metres and Friends of 

Baring head to restore the Wainuiomata River at Baring Head. 

Baring Head is an ecologically significant area that supports 

many threatened species including inanga, long finned eel and 

the grey duck. 

Planting will create a buffer between the waterway and 

the land, filtering contaminants, reducing sediment loss, and 

providing habitat for these native fish and birds. Friends of 

Baring Head have been fundraising to purchase native trees 

and plants with Conservation Volunteers New Zealand (CVNZ) 

helping with planting and predator trapping. 

To date, 6 500 native plants have been established along 

the riverbank. The major goal is to have the entire riverbank 

at Baring Head restored by 2020. Contact: Jo Greenman, East 

Harbour Park ranger (jo.greenman@gw.govt.nz).  

Outputs: https://millionmetres.org.nz/open-project/2019-

wainuiomata-river-restoration-at-baring-head.

Aquatic ecology – invertebrates, fish and 
habitat – Our regional aquatic ecology programme is now 

in its fifth year!  The objective of this programme is to provide 

a representative picture of the current state of invertebrate 

and fish community health in rivers and streams across the 

Wellington Region. It uses a probabilistic network design to 

randomly select sites and ensure good representation of the 

river and stream types present across the region.

Over the last four years we have sampled a total of 48 

sites and our team of monitoring officers have identified and 

counted over six thousand fish (representing 16 indigenous 

and four introduced species). We are now in the process of 

analysing all the invertebrate, fish and habitat data collected 

via this programme. 

The report will be completed in early 2020. This upcoming 

sampling season we will also begin resurveying sites that 

were sampled four years ago. The focus will be on developing 

a reference site network to complement our probabilistic site 

network. Contact: Alton Perrie (alton.perrie@gw.govt.nz) for 

further information.

TOP LEFT: Looking across Waikanae River from the old SH1 

bridge.    

 

TOP RIGHT: EOS Ecology and Silver Linings Contractors 

prepare to descend underground.  

 

MIDDLE LEFT: Range of freshwater species collected.  

 

BOTTOM: Upland bully found in Whangaehu stream.
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Photo © Amanda Death/GWRC

Photo © Evan Harrison/GWRC

Photo © Environmental Science Department/GWRC

Photo © Environmental Science Department/GWRC

47

New Zealand Freshwater Sciences Society • NEWSLETTER



Where are the torrentfish at? – The Ruamāhanga 

Whaitua Committee has expressed a desire to have a water 

allocation regime in some catchments that specifically 

recognises the flow and habitat preferences of torrentfish. 

Torrentfish were selected by the committee as a species of 

particular interest because they are endemic, have cultural 

and ecosystem significance, and have relatively high flow 

demands. 

To enable further investigation into this torrentfish 

focused approach to inform water allocation discussions, 

we have begun undertaking surveys to provide up-to-

date information on current distribution and population 

characteristics of torrentfish in the upper Ruamāhanga River 

catchment. 

These initial surveys will aid in developing robust 

and repeatable methods for sampling torrentfish in this 

catchment. Contact: Ashley Mitchell (ashley.mitchell@

gw.govt.nz) for further information.

Monitoring and reporting on shallow lake 
fish communities – As part of growing the ecological 

component of our lake monitoring and reporting programme, 

we have continued to survey fish communities in shallow 

lakes in the Wellington Region. Over the last two years 15 

sites across 13 lakes and lagoons have been surveyed. 

During these surveys we have counted over 14,000 fish 

across 16 species (11 indigenous and five introduced). We are 

now developing a metric to report on the health of the fish 

communities in shallow lakes and lagoons in the Wellington 

Region.

Water quality, phytoplankton, zooplankton, macrophyte, 

habitat data were also collected from these sites, and, along 

with the fish data, we aim to report on these early 2020. 

We will also be exploring the use of functional indicators of 

ecological health, such as characterising food web dynamics 

(using stable isotopes), to complement more traditionally 

used indicators of ecological health (e.g., species diversity and 

abundance).       

We continue to fish sites that have not been surveyed 

previously and are also beginning to evaluate the fishing 

effort required to characterise fish communities in shallow 

lakes and lagoons at both spatial and temporal scales. 

Contact: Alton Perrie (altone.perrie@gw.govt.nz) for further 

information.                    

Freshwater Citizen Science initiatives – GWRC 

staff have been busy throughout the year connecting citizens 

with science. Highlights include:

• GWRC and Mountains to Sea Wellington (MTSW) 

developed training modules supporting the use of NIWA’s 

stream health monitoring and assessment kits (SHMAK). 

Training has been provided to a number of secondary 

schools and community groups in Wellington and the 

Wairarapa. 

• An approach has been developed to support kaitīaki 

monitoring across the region, providing opportunities to 

work with iwi leaders and rangatahi through Ngā Kanohi 

Marae o Wairarapa.

• Public were introduced to a number of native fish, 

including giant kōkopu, redfin bullies and giant bullies, 

found in the city’s piped streams at Ahi Kā – Matariki ki 

Pōneke 2019 in June. 

• Celebrating the 50th anniversary of Conservation Week, 

a number of community events were held in September 

supported by GWRC staff. These included a conservation 

showcase with regional opportunities to get involved 

as well as a more local focus on the Waipoua River, 

Masterton.

Contact: Sheryl Miller, Advisor Environmental Science 

(sheryl.miller@gw.govt.nz).  

Foreground – torrentfish and background Environmental Science staff electric fishing. 
 

Photo © Environmental Science Department/GWRC
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Michael Pingram deploying cotton strips and attached 

D-opto logger as part of WRC’s large river ecosystem health 

monitoring programme. Josh Smith setting a fyke net in Huiteko Stream, Aria. 
 

Photo © Alicia Catlin

 

Photo © Josh Smith

Waikato Regional Council

 New: Matthew Barson and Aroha Salu

Waikato
REGIONAL COUNCIL

Bruno David has been working on various fish related 

projects, Mike Lake has been co-ordinating research into the 

impacts of f lood pumps on migrating eels and monitoring of 

the impacts of river works but has now left to work at Tonkin 

and Taylor. Deniz Ozkundakci and Paula Reeves have been 

working on various lake related projects including a survey of 

data deficient lakes around the Waikato, Michael Pingram 
and Alicia Catlin have begun implementing a monitoring 

programme for assessing the ecosystem health of non-

wadeable rivers, Eloise Ryan has been working on a number 

of projects including faecal source tracking and emerging 

contaminant studies, as well as assisting on several large 

environmental prosecutions. Alicia Catlin has coordinated 

the REMS SOE monitoring programme, freshwater mussel 

surveys, and monitoring of large river sites. Josh Smith has 

coordinated the SOE freshwater fish monitoring programme, 
Asaeli Tulagi has coordinated the regions water quality 

monitoring programmes and Bill Vant continues his work on 

water quality in the region.

WRC Freshwater Fish SOE monitoring 
programme – 71 sites were surveyed between December 

2018 and early April 2019. Of these, 13 sites were fished 

via the netting methodology (i.e. 6 fyke nets/ 12 minnow 

traps) and 58 sites via EFM. This year’s field monitoring 

team consisted of Josh Smith, Sam Lancaster-Robertson 
(Student) and Dayna Zidich-Murrell (Student) with 

support from Bruno David, Alicia Catlin. We are currently 

collating/analysing the data collected via the freshwater fish 

data capture system. For a copy of the latest version of the 

data capture system please contact Josh Smith josh.smith@

waikatoregion.govt.nz.

Regional Ecological Monitoring of Streams 
(REMS) Programme – Around 140 sites were 

surveyed between January and the end of March 2019. At 

each site, ecological habitat assessments were undertaken 

and invertebrate samples were collected using standardised 

methodologies. This year’s field monitoring team consisted 

of Alicia Catlin and Anna Coman (Student) with support 

from Mark Hamer, Michael Pingram, Josh Smith and 

Nathan Singleton. We are currently collating/analysing the 

data collected for the 2019 season and preparing our three 

yearly report. For any information about this programme 

please contact Alicia Catlin (Alicia.Catlin@waikatoregion.

govt.nz). We recently analysed regional associations between 

‘poor’ biological and environmental conditions at wadeable 

sites to prioritise reach scale stressors for policy.  

Outputs: Latest round of REMS report is currently in 

preparation, Pingram et al. 2019.

Freshwater mussel surveys 2019 – For the past 

five years WRC has undertaken a freshwater mussel mark-

recapture survey on Ohautira Stream, Raglan. Over 600 

mussels, 300 of each species (Echyridella menziesii and E. 

aucklandica) were tagged up to 2017 and 186 mussels were 

recaptured in 2019. 

In addition, over the last 5 years multiple sites have 

been surveyed and a standardised mussel methodology has 

been written throughout the Waikato region. A SOE report 

based on these surveys is also currently in prep. This year’s 

monitoring team consisted of Alicia Catlin, Anna Coman 
(student), Mark Hamer and Michael Pingram.
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SoE Freshwater Quality Monitoring 
Programmes – Two important improvements in 

freshwater quality monitoring were implemented by WRC 

in July 2019; 1) For lakes water quality – 24 new lakes came 

online resulting in 38 lakes in total now in our permanent 

programme – sampled monthly. Increase in frequency of 

sampling and number of lakes sampled was in response to 

the adoption of the Healthy Rivers Implementation Plan and 

NPS amendments. All our lakes are sampled using a boat. 

Suring each run samples and lake profiles are taken, at each 

lake. Methods remain largely the same as the legacy lakes. 

Electronic data capture in under development and could be 

available by November 2019. 2) A new lab quality assurance 

monitoring programme was proposed earlier this year and 

implemented in July. The programme has 11 sites – 2 lakes 

and 9 rivers and streams, equivalent to around 10% of our 

water quality sites. Split samples are taken at each of these 

QA sites. Split samples sent to two independent labs for 

analysis. For reports, two state of river quality (SoE) reports 

are in prep. This year’s monitoring team consisted of Asaeli 
Tulagi, Chris McKinnon, Matthew Barson, Aroha Salu, 

Alicia Catlin, Claire Kotze, Mark Hamer and Eloise Ryan, 
Edie Thomas & Shakyra Te Aho (students). Outputs: www.

waikatoregion.govt.nz/assets/WRC/Services/publications/

technical-reports/2018/TR201825.pdf, www.waikatoregion.

govt.nz/assets/WRC/Services/publications/technical-

reports/2018/TR201824.pdf

Large river monitoring 2019 – A large river 

monitoring network consisting of 40 sites has been developed 

across the Waikato region on large non-wadeable rivers. 

Cotton strips and continuous DO loggers are being deployed 

for one week periods to assess ecological health in these 

otherwise hard to monitor systems. In April of 2019, 20 

sites were monitored, with the remainder to be monitored 

in 2020 (sites are on a rotating panel, i.e. 19 in year 1, 20 in 

year 2 etc).  This year’s monitoring team consisted of Alicia 
Catlin, Michael Pingram, Mark Hamer and Anna Coman 
(Student). We recently investigated the primary drivers of 

cotton-decomposition rates, as an indicator of ecosystem 

health, in non-wadeable rivers. Outputs: Pingram et al., 2020.

Improving fish passage at pump stations 
– Various research and investigative projects aimed at 

supporting the development of a strategy for improving fish 

survival and passage at pump stations in New Zealand. This 

work has been a collaborative effort between Mike Lake 

(ICM) and Bruno David (SAS). Jacques Boubée of Vaipuhi 

Freshwater Consulting Ltd was contracted to undertake an 

assessment of the performance of new fish friendly pump and 

was assisted by Amy Yasutake-Watson (student).  
Outputs: David et al. 2019, Pine (2018).

Larval recruitment of the lower Waikato 
river lakes – Following on from some recruitment 

origins work over the last few years, Bruno David and 
Josh Smith have been undertaking focussed monthly 

larval fish monitoring by boat in Lake Waahi to explore 

the timing, distribution and abundance of larvae over a 12 

month calendar year. The main purpose is to understand the 

dynamics between native and invasive larval fish production 

in these lakes and the relevance of different lake variables on 

larval production and distribution. Outputs: David et al. 2019

Lake SOE monitoring programme – WRC has 

expanded its shallow lake monitoring programme from 12 to 

34 lakes. There have been some access and logistics issues but 

on the whole the programme is going well. Matt Barson is 

largely leading the development of this monitoring with help 

from Aroha Salu and Chris McKinnon and oversight from 

Asaeli Tulagi and Deniz Ozkundakci.  

Josh Smith and Bruno David teaching the summer students 

how to undertake an electrofishing survey. 
 

Photo © Alicia Catlin
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Lake Ashburton’s green bottom See Cawthron Institute’s article on page 50.
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RESEARCH & CONSULTANCY COMPANIES

ATS Environmental

New: Alexandra Johnson-Hughes

Another year down hundreds of culvert pipes. ATS 

Environmental continues to work in and around the 

freshwater spaces all over New Zealand and has a growing 

presence in Europe, the UK and North America. ATS also 

works closely with other ecology based consulting firms up 

and down the country. This year Alex Johnson-Hughes has 

come onboard and has completely revamped our website that 

now has heaps of resources including photos, videos along 

with before and after studies. We are always refining our 

methodologies and developing tools to assist with improving 

ecological values. It is great to see the public as a whole 

waking up to the issues around our water and giving local 

government the mandate to do something about it.

Orari Tide Gate Upgrade – This was a complete 

replacement of the tide gates and included the attachment 

of cantilevers to make them fish friendly by delaying the 

closing of the gates on the incoming tide. The original gates 

were heavily corroded and near end-of-life.  The Temuka 

team of ECAN helped with the refit that was completed in 

just a few hours between tides. Outputs: Greatly improved 

opportunities for fish to pass upstream. Also better tidal 

f lushing for upstream habitat quality.

Rangitaiki Catchment Fish Passage 
Remediation – Working with BOPRC and based on a 

2015 survey of all of the structures under public roads in 

the Rangitaiki catchment, all those deemed to be barriers to 

fish were remediated. The remediation included a range of 

solutions including flexible baffles,mussel-rope, rubber ramps 

and floating ramps. Outputs: The structures now offer much 

improved fish passage and are compliant with the Freshwater 

Fishery Regulations

Develop Planter Pods For Hard Structures 

– This is an on-going project aiming to get native plants 

established to provide shade, refuge and food for aquatic 

species in hard structures. A number have been installed 

in various locations including the Brook Stream in Nelson 

with promising results. The plants are thriving and the pods 

have withstood several decent flood events. We are still 

experimenting with plant species and various configurations. 

Tim Olley is the lead on this project with the support 

of Nelson City Council. Outputs: Improvements to the 

ecological and aesthetic values of waterways

Spring Survey BOPRC – We are now into our 5th year 

of locating, surveying and monitoring springs in the Bay of 

Plenty. This is an innovative science project project led by 

Mitch Green of BOPRC. Samples are collected for quality, 

aging and source determination. The recent purchase of a 

sophisticated drone and high-quality infra-red camera has 

added another dimension to the project. Outputs: Mountains 

of data ready to delve into.

Ongoing Flexible Baffle Development –  

This year saw the next step in the development of the flexible 

baffles typically used to assist fish through culverts. The 

larger bodied fish common in the northern hemisphere 

(typically salmonids) require deep water so we have developed 

a 150mm high extruded baffle to meet these requirements. 

The new baffle is the biggest extruded profile in NZ using 

the latest technology. The use of recycled material also 

made this project a little challenging. Kelly is leading this 

project. Outputs: Yet another great tool in the fish passage 

remediation toolbox.

Floating Nursery Trial Kaituna BOP –  

The floating wetlands are an advancement of the floating 

wetland concept. The aim is to remove nutrients and 

pathogens while providing shade and habitat. It is safe and 

easy to walk out onto the pontoons to manage or harvest the 

plants.  Working with Mike Tyler of BOPRC, a large array of 16 

floating nurseries have been deployed in a canal adjacent the 

Kaituna Wetland. A matrix of 16 units planted with a variety 

of wetland plants are now being monitored for growth above 

and below the water.  

TOP LEFT: Orari tide gate upgrade. 

TOP MIDDLE. Rangitaiki catchment fish passage remediation. 

TOP RIGHT: Develop planter pods for hard structures. 

MIDDLE LEFT: Floating nursery trial Kaituna BOP. 

MIDDLE: Kelly Hughes installing fish friendly floodgate 

cantilever. 

BOTTOM LEFT: lexible Baffles in Box Culvert, installed 

March 2019. 

BOTTOM MIDDLE: Flexible baffle development. 

BOTTOM RIGHT: Tim Olley inspecting giant pipe.

All photos © ATS Environmental
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Cawthron Institute 

 

CELEBRATION OF PEOPLE

The Freshwater group at Cawthron are very proud of staff who 

have recently completed their PhD journey.

Robin Holmes successfully defended his PhD ‘Stream 

rehabilitation in agricultural riverscapes’ and is graduating 

mid-December in Dunedin. His thesis is a collection of 

published papers with a focus on catchment-scale riparian 

restoration and integrating information to determine factors 

limiting stream fish populations (https://doi.org/10.1002/

rra.3407, https://doi.org/10.1002/rra.3292, https://doi.org/1

0.1080/00288330.2016.1184169). Unfortunately, the results 

from a reach-scale habitat restoration project in Waituna 

Creek (Southland), which included installing two-stage 

channels and woody habitat structures, didn’t make it into the 

thesis. Turns out that undertaking active stream restoration 

in NZ requires persistent efforts to get through the planning 

phase (think half a decade). But the project is underway, watch 

this space…

Laura Kelly successfully defended her PhD entitled 

“Toxic, benthic cyanobacteria (Microcoleus autumnalis): 

Genetic structure and ecological effects” and is graduating 

in Wellington in mid-December. Her research used genetic, 

enzymatic and toxicology techniques to explore cyanotoxin 

production and their impact on aquatic organisms (https://

doi.org/10.3390/toxins10110431; https://doi.org/10.10

80/20442041.2019.1626151; https://doi.org/10.1016/j.

hal.2019.101664; https://doi.org/10.1101/705848). Since 

starting full time at Cawthron in May 2019, Laura has been 

working on a range of exciting projects that integrate her 

passion for applying environmental technologies to expand 

knowledge of river ecosystems. 

In May 2019 Simon Stewart graduated after submitting 

his hardbound thesis in April 2018. His research looked at 

interactions between nitrogen cycling and food web dynamics 

in Lake Taupō – how bottom-up and top-down nutrient 

cycling drivers interact (https://doi.org/10.1007/s10750-018-

3603-2, https://doi.org/10.1007/s10021-018-0289-2). After 

starting part-time at Cawthron in June 2018 and moving to 

Nelson in February this year, Simon has been able to work on 

some exciting projects down here. This work is leading to a 

greater interest in littoral zone processes and organic nitrogen 

cycling. The Stewart-Sintenie whanau are settling into life in 

Nelson and enjoying exploring the region.

OTHER *IMPORTANT* NEWS

Annika Wagenhoff majorly increased the adorability factor 

of our group in January this year, with the welcome arrival 

of Tāmati Jona. Annika has been enjoying her time away 

from work with her wee man. She is looking to return to work 

part time next February. John Hayes is finally adopting a 

better work/life balance, although still not quite managing to 

reduce his hours. One step at a time! Rasmus Gabrielsson 

has finished his PhD (seriously!) but alas, has recently left 

us for the fluorescent green pastures of Canterbury working 

as the new manager of North Canterbury Fish & Game. Good 

luck Ras! Charlotte Šunde has been introduced to the joys 

of f ly fishing thanks to John Hayes and Karen Shearer. 

Despite watching Karen go through an off-putting shocking 

experience — while Karen was crossing a fence, she was 

zapped on the inner thigh by an electric wire that John 

(accidently?) let go of, Charlotte has taken to the sport like 

a duck to water. Susie Wood and Dave Kelly have made a 

breakthrough discovery that has been kept secret – until now. 

Using eDNA technology, they found evidence from a water 

sample that the rare Eastern Mountain gorilla (a resident of 

Africa) has visited one of our NZ lakes. The jury is still out 

on this one, although the wider group have their suspicions 

around sample contamination. In a follow-up study, it has 

been decided Dave is not allowed to take the sample.

Lakes380: Our lakes’ health – past, present, 
future | Me hoki whakamuri kia haere 
whakamua –  The Lakes380 project, jointly led by 

Cawthron (Susie Wood) and GNS (Marcus Vandergoes) 

is two years into their fieldwork campaign, with sediment 

cores, surface sediment and water quality data collected 

from over 100 lakes from ten regions around the country. 

This project is investigating 380 lakes (10% of NZ lakes) 

around Aotearoa New Zealand to establish the current state 

as well as environmental histories and drivers of change. 

This knowledge is complemented by an overview of New 

Zealand legislation and regulatory mechanisms relevant to 

lakes, from 1840 to today. The biophysical data collected is 

being interwoven with mātauranga Māori for iwi rohe study 

areas, wherein the Lakes380 team is partnering with Ngā 

Puna Rau o Rangitīkei for lakes within the Rangitīkei rohe 

catchment. For Wairarapa Moana, a Pūrākau Kete – digital 

storytelling portal – is being proposed as an online space 

where knowledge and information from a diversity of sources 

will be narrated and curated into a publicly accessible, online 

format employing innovative storytelling. By region, upfront 

‘knowledge sharing days’ provide opportunities for the 

Lakes380 fieldwork team to meet face-to-face with mana 

whenua and others and to gain a much richer understanding 

https://doi.org/10.1002/rra.3407
https://doi.org/10.1002/rra.3407
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https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1080%2F20442041.2019.1626151&data=02%7C01%7CJoanne.Clapcott%40cawthron.org.nz%7C0056fd2a67cf4132a55e08d75e6ed1fa%7C0ed55d7825dd4776947a20158de7657d%7C0%7C0%7C637081702369449524&sdata=v%2FtXHIhF8%2FGMq%2B0%2FKQn1zXPPafOBZDRd9iJ19jfhLBw%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1080%2F20442041.2019.1626151&data=02%7C01%7CJoanne.Clapcott%40cawthron.org.nz%7C0056fd2a67cf4132a55e08d75e6ed1fa%7C0ed55d7825dd4776947a20158de7657d%7C0%7C0%7C637081702369449524&sdata=v%2FtXHIhF8%2FGMq%2B0%2FKQn1zXPPafOBZDRd9iJ19jfhLBw%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.hal.2019.101664&data=02%7C01%7CJoanne.Clapcott%40cawthron.org.nz%7C0056fd2a67cf4132a55e08d75e6ed1fa%7C0ed55d7825dd4776947a20158de7657d%7C0%7C0%7C637081702369449524&sdata=L0Xfz5CatF62XZ%2BxhNhtaFQG6b%2B9ahn%2FGiv%2BZdKV4A4%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.hal.2019.101664&data=02%7C01%7CJoanne.Clapcott%40cawthron.org.nz%7C0056fd2a67cf4132a55e08d75e6ed1fa%7C0ed55d7825dd4776947a20158de7657d%7C0%7C0%7C637081702369449524&sdata=L0Xfz5CatF62XZ%2BxhNhtaFQG6b%2B9ahn%2FGiv%2BZdKV4A4%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1101%2F705848&data=02%7C01%7CJoanne.Clapcott%40cawthron.org.nz%7C0056fd2a67cf4132a55e08d75e6ed1fa%7C0ed55d7825dd4776947a20158de7657d%7C0%7C0%7C637081702369459526&sdata=dPpfKVuBPbya7yjj7TSpLxGg6BodJ6bViOdLIuEfVZo%3D&reserved=0
https://doi.org/10.1007/s10750-018-3603-2
https://doi.org/10.1007/s10750-018-3603-2
https://doi.org/10.1007/s10021-018-0289-2


Photos © Cawthron Institute

Lakes380 sampling in Lake Eyles in Fiordland. Trialling eDNA sample collection.
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and appreciation of the value, cultural significance and health 

of lakes from those who whakapapa to those lakes and live 

close by. 

In addition to Susie, a large Cawthron team are working 

on this project, including Dave Kelly, Charlotte Šunde, 

Sean Waters, McKayla Holloway, Kiely McFarlane, John 
Pearman, Anastasija Zaiko, Xavier Pochon, Javier 
Atalah, Georgia Thomson-Laing, Lucy Thompson, Katie 
Brasell, Maïlys Picard, Konstanze Steiner and Russleigh 
Parai. For further information: www.lakes380.com

Te Whakakotahitanga mō te taiao: New 
models of collective responsibility for 
land and water – Cawthron is leading a new research 

programme for Our Land & Water National Science Challenge, 

with land users and tangata whenua partners, developing 

new ways for people to reconnect to the land through two 

mechanisms. The first mechanism, called Pā to Plate, involves 

establishing new marketing channels to connect Māori 

consumers to their ancestral landscapes through ‘food from 

home’. A new business, E Māra E (EME), will be established to 

assist Māori growers in the Bay of Islands to grow and deliver 

local produce to descendant consumers. Non-Māori producers 

and consumers may also join. The second mechanism involves 

supporting catchment groups develop and implement sub-

catchment plans to identify the most effective actions to 

achieve freshwater objectives. We will work with catchment 

communities in the Bay of Islands and 3-4 other regions, and 

with a policy advisory group, to identify ‘what works’ and how 

to support effective collective management. Team members 

include Jim Sinner and Marc Tadaki from Cawthron; 

Merata Kawharu and Hirini Tane from University of Otago; 

Christina Robb of Happen Consulting; Ed Challies of UC 

Waterways Centre; and Margaret Kilvington of Independent 

Social Research, Evaluation & Facilitation; among others.

Land use management actions register – 
Kati Doehring, Roger Young, Christina Robb (Happen 

Consulting) and Marie McCarthy (SCION) are leading a 

3-year project in the Our Land & Water National Science 

Challenge aiming to record the range of action that people 

are doing to help improve water quality and ecosystem 

health as part of. There’s lots of good work being done, but 

there’s limited recording of what is being done, how much is 

being done, or where it’s being done. Having access to this 

information will enable analysis on the effectiveness of 

different actions and provide an incentive for further action. 

It will also foster more awareness of the efforts that have been 

made and help size the task ahead.

Green bottoms – Cawthron was successful in receiving 

a Catalyst Seeding grant this year focused on proliferations 

of filamentous algae in lake littoral zones – green bottoms. 

In New Zealand this has been highlighted by zygnema 

blooms in the Frankton Arm of Lake Wakatipu last summer 

and concerning filamentous ‘f locculants’ in Lake Taupō the 

previous year. These are occurring in many large oligotrophic 

lakes internationally and are baffling local scientists. Four 

Cawthron scientists, Dave Kelly, Susie Wood, Sean Waters 

and Simon Stewart attended an NSF funded workshop at 

Lake Tahoe this October to conceive a conceptual model for 

the drivers of green bottoms. It was a successful workshop 

with an enthusiastic group of researchers from USA, Canada, 

Germany, Japan and Russia attending. In March 2020, we will 

host a follow-up workshop in New Zealand where we hope to 

test some of the aspects of the model generated at the Tahoe 

workshop… watch this space and if you happen to see any 

green bottoms in your lakes, please let us know!

Fish eDNA – Cawthron scientists (Joanne Clapcott, 

Jonathan Banks, Laura Kelly) are leading an Envirolink 

Tools project aiming to develop a standardised and 

cost-effective method for the collection and analysis of 

environmental DNA for detecting freshwater fish in New 

Zealand. To date, field sample collection methods have been 

tested as well as eDNA extraction methods, primer pairs 

(12s) identified and some missing genes sequenced (no more 

mountain gorrillas expected), and protocols for effectively 

sequencing entire communities have been developed including 

bioinformatics pipelines. A broad scale test of promising 

methods is planned for early 2020 with the view to deliver and 

demonstrate a robust tool by mid next year.

LAWA – Eric Goodwin, Kati Doehring and Roger 
Young have again led the annual refresh of the river, lake, 

macroinvertebrate and recreational water quality data for 

LAWA. The refresh process includes recalculating state and 

trends for all monitoring sites with enough data. The process 

is getting more streamlined each year but is still a BIG job. 

www.lawa.org.nz.  

http://www.lakes380.com
https://www.lawa.org.nz/
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TOP LEFT/RIGHT: CSSET site before/after (during monitoring).  

MIDDLE LEFT/RIGHT: Ōpāwaho/Heathcote River fish rescue 

and bank stabilisation construction supervision. 

BOTTOM LEFT: Shelley and Emily on the West Coast. 

BOTTOM RIGHT: Fish rescue at Wigram Basin.

All photos © EOS Ecology
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Cut slope soil erosion trial (CSSET)– As part of 

the Whaka-Ora Healthy Harbour initiative the Christchurch 

City Council and Environment Canterbury commissioned EOS 

Ecology to design and implement a field study to determine 

the best way to reduce erosion from loess cut slopes, a 

significant contributor of sediment to Whakaraupō/Lyttelton 

Harbour. The focus of the programme is on determining the 

best combination of erosion control products and vegetation 

that would provide full coverage of the cut face over the 

long-term, and year 1 of the implementation phase of the 

programme is now underway. This project has been led 

by Shelley McMurtrie, with input from Will Keay and 

Elizabeth Butcher from EOS Ecology, in collaboration with 

science partners Manaaki Whenua/Landcare Research and 

construction partners Fulton Hogan.

Ōpāwaho/Heathcote bank works – With an aim 

to improve bank stability, the Christchurch City Council ’s 

Ōpāwaho/Heathcote River bank works were completed this 

year. Working alongside BECA engineers, Shelley McMurtrie 

helped ensure ecological benefit was incorporated throughout 

the design phase, incorporating ‘tuna tubes’ and other fish 

habitat features in the design of the rock edging and substrate 

addition. Shelley and Nick Hempston undertook oversight 

of the City Care construction team to ensure the ecological 

features were successfully installed during the construction 

phase. Nick, Siobhan Culhane and Emily Demchick 

undertook fish rescues from almost 90 different sectioned-off 

areas of bank, rescuing a total of 2,869 fish including inanga, 

eels, bullies, lamprey and waikoura.

West Coast landfill water quality – Shelley 

McMurtrie and Emily Demchick assisted the Westland 

District Council with their surface water and groundwater 

monitoring requirements at two closed landfills. In addition 

to the collection of samples and interpretation of results, the 

EOS team also provided the Council with a review and re-

design of the existing sampling programme to better meet the 

consent requirements, replace unsuitable sampling sites, and 

rule out other contributors to downstream water quality in 

order to pinpoint any impacts of the landfills. Outputs: Water 

quality monitoring reports.

Wigram Basin eel transfer – The Christchurch City 

Council ’s construction of additional stormwater treatment 

wetlands connected to Wigram Basin required the water level 

of the basin to be dropped for several months to facilitate 

works. There was concern that this temporary reduction in 

habitat area would unduly stress the fish, and so a programme 

of trapping and transferring eels was devised to address 

this concern. Nick Hempston, Siobhan Culhane, and Emily 

Demchick spent a number of days transferring 390 shortfin 

eels from the basin into the adjacent Ōpāwaho/Heathcote 

River, releasing them over several weeks and over an extended 

area to reduce the impacts of introducing the eels to another 

area. Eels targeted for transfer were larger individuals of 

migratory age, increasing their chances of being able to 

naturally migrate to sea to complete their life cycle.

Freshwater ecology of piped streams in 
Wellington – Alex James put his confined space 

qualifications to good use when he undertook a pilot 

project investigating the ecological values of piped 

stream in Wellington. This involved habitat assessment, 

macroinvertebrate sampling and a fish survey. Initial findings 

indicate eels (longfin and shortfin) are relatively common in 

piped streams and there are diptera adults f lying around down 

there. Outputs: An interim report with a full report coming 

once the macroinvertebrate data has been analysed. 

Te Ahu a Turanga – Manawatu-Tararua 
Highway: baseline freshwater quality survey 

– We were contracted by NZTA to undertake a baseline 

freshwater quality survey of waterways to be impacted by 

construction of Te Ahu a Turanga, the replacement for the 

now closed Manawatu Gorge section of SH3. This kept Alex 

James busy as it included repeated visits to 19 sites across 

six stream catchments. Visual water clarity, turbidity, TSS, 

deposited fine sediment cover were measured regularly 

throughout the year. Macroinvertebrate sampling took place 

at 17 sites in summer, winter, and spring 2019. We also 

produced a freshwater ecology AEE for early enabling works. 

Outputs: Baseline freshwater quality report. Enabling works 

freshwater ecology AEE technical report.

Waverley WWTP – Stream assimilative 
capacity report – Alex James undertook a project for 

South Taranaki District Council to investigate the capacity 

of the receiving environment to assimilate discharge from 

the Waverley WWTP. This involved repeated water quality 

sampling and a survey of stream biota. The affected stream 

entered a large dune wetland downstream of the discharge 

and DOC permits were required to undertake sampling there. 

Outputs: A stream assimilative capacity report that also 

assessed potential impacts on the macroinvertebrates.

www.eosecology.co.nz
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TOP: Nature Agents – Operation River Quest report card. 
 

MIDDLE: It was a ‘crisp’ September morning when brave 

students headed into the Ōtākaro/Avon River in good humour 

on their Operation River Quest clean-up mission.   
 

BOTTOM: Ilam School Nature Agents fronting a CCC meeting. 
 

RIGHT TOP: Tiny tots excited by tiny fish in their classroom 

during Environment Investigators.  
 

RIGHT BOTTOM: Students experiencing that eels aren’t that 

yucky.

All photos © EOS Ecology

© EOS Ecology, 2019
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Top 5 most common – MATERIALS: 
This is a summary of all the identifiable bits of rubbish found (all sites)— 

collating the most abundant material they were made of... 
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from WATER = drink packaging
from LAND = food packaging

Most unusual item/s found: 
cash register, animal skull, swiss army knife

Most common material found: 
OVERALL = soft/biodegradable plastic
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On Wednesday, 11 September 2019, four Christchurch Nature Agents 

schools participated in Operation River Quest—a great initiative to help 

clean-up their local river, and to start a data set that could help with 

future policy change and environmental improvements.
Nature Agents students wanted to take meaningful action for the 

betterment of their waterway, starting with removing the rubbish they 

see. Each school removed rubbish along a 600 m section of the  

Ōtākaro/Avon River catchment around their existing Nature Agents site. 

We recorded the type and quantity of litter collected from in the river 

and along the banks. This report card illustrates the results, establishing 

baseline evidence. We hope to repeat Operation River Quest and report 

a reduction in litter collected in subsequent events.

© EOS Ecology, 2019

How much? 

operation river quest2019 Collection Day Results

TOTAL  NUMBER OF ITEMS COLLECTED 2,930

from 
WATER 
30%

from 
LAND 
70%

www.natureagents.co.nz

© EOS Ecology, 2019

SCIENCE + ENGAGEMENTwww.eosecology.co.nz

Christchurch  West Melton  Zone Committee

After the clean-up, students and supporters met at the Botanical Gardens 
to celebrate their successful efforts. The celebration event showcased the 

fish and invertebrates living in the river 
and highlighted stormwater issues—hopefully enhancing the students’ connection with their river. Along with monitoring their local river, EOS 

Ecology hopes to engage more schools 
to undertake annual river clean-ups with data collection—promoting active 

kaitiakitanga.

celebrate!

This is how many separate items of rubbish were collected across all four sites...

Which bin? 
From all the identifiable bits of rubbish found in the river and on the banks at all sites this is the total number of items that could easily have been disposed of properly in the following ways... 

Recycled:

667 2,185 35 44

Landfill: Green waste:

Can’t go in any bin, specialist disposal needed:

A great day made possible by...
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Nature Agents – Our Nature Agents programme is 

gaining momentum – with Kirsty Brennan leading the 

charge with 17 schools (878 students) trained in freshwater 

monitoring during since the beginning of 2019. There are now 

18 Nature Agents stream sites around Christchurch and Banks 

Peninsula being monitored by schools. 

Students are also feeling confident in their learning and 

civic responsibilities, with a team of motivated and engaged 

students from Ilam School presenting to the Christchurch 

City Council and their local Zone Committee to discuss what 

they have found through their learnings. They were pretty 

impressive.

“Children had the “ hands on experience” of using the 

equipment, collecting data, learning the scientific names relating 

to the stream and they had FUN!” – Teacher, St James School.

Thanks to Elizabeth Butcher’s GIS skills during 2019, 

the students can now enter their data into an online spatial 

database, allowing them to interpret what it all means and 

compare their data with other schools. 

September saw us introduce a new addition to the Nature 

Agents programme...Operation River Quest – a student 

initiative – saw 262 students, from four Nature Agents schools, 

cleaning up rubbish at their monitoring site (both on land 

and in the water) and recording what they found. Bronwyn 
Gay developed a report card illustrating how 2,930 items 

were removed, with the biggest polluter overall (both in the 

water and on land) being soft plastics from food packaging. 

We celebrated their efforts at the end of the day with other 

organisations at the Botanic Gardens. Outputs: www.

natureagents.co.nz, https://eos-ecology.maps.arcgis.com/

apps/Cascade/index.html?appid=21a6ee2005114456a0733ef

32170fce3.

Environment Investigators – More pre-schoolers 

in Christchurch learnt about īnanga through our Environment 

Investigators programme this year. 203 kids from six early 

childhood centres explored facts about īnanga through the 

targeted ;play media; developed by Bronwyn Gay for the 

Whitebait Connection National Īnanga Spawning Education 

Programme. They also got to interact with a scientist – Kirsty 

Brennan talked to the kids about inanga and helped set up 

a tank in their classroom to look after real īnanga before 

releasing them back into the river during a celebration event. 

“It is through these opportunities that the children can develop 

working theories about the world around them, develop a sense of 

responsibility for the living world and gain knowledge about how to 

care for it.” – Teacher, Sydenham Preschool.

Fish Finders – Thorrington School participated in our 

Fish Finders/Te Rapu Ika programme through funding from 

Working Waters Trust (cheers!). The 78 Year 2 students 

walked from school to the Ōpāwaho/Heathcote River, behind 

the South Library where bank stabilisation works have been 

undertaken including improving habitat for fish. Shelley, 

Emily and Kirsty showed the kids what fish lived right there 

the river and talked with them about fish habitat and stream 

restoration. They even got to touch an eel!  

http://www.natureagents.co.nz
http://www.natureagents.co.nz
https://eos-ecology.maps.arcgis.com/apps/Cascade/index.html?appid=21a6ee2005114456a0733ef32170fce3
https://eos-ecology.maps.arcgis.com/apps/Cascade/index.html?appid=21a6ee2005114456a0733ef32170fce3
https://eos-ecology.maps.arcgis.com/apps/Cascade/index.html?appid=21a6ee2005114456a0733ef32170fce3


59

New Zealand Freshwater Sciences Society • NEWSLETTER



Ryder Environmental

New: Isabella Clere, Marine Richarson

The scientists at Ryder Environmental have had another year 

of adventures throughout the country, surveying the rivers, 

coasts, forests, tussocklands, and wetlands of New Zealand. 

We continue to provide expertise and support to clients, 

including for resource consent compliance monitoring. Many 

of these ongoing projects are requiring re-consenting, and we 

have been very busy collating all of the required information 

and preparing to fill the information gaps to ensure robust 

assessments are completed. With the recent proposed national 

policy documents, and the urgent scrambling throughout 

the country to understand the ramifications of the new 

requirements, we have been providing advice to ensure 

complete understanding of this constantly changing aspect to 

freshwater work. 

Greg Ryder has spent much of 2019 in Hamilton as 

an independent commissioner on the Waikato Healthy 

Rivers/Wai Ora: Proposed Plan Change 1 hearings panel. 

Ben Ludgate and Ruth Goldsmith continue to work on a 

diverse range of projects throughout the country, doing some 

challenging field work and in general working hard to keep 

the team ticking along. The Ryder lab has been busy as ever 

processing algae and benthic macroinvertebrate samples. 

Ben has also enjoyed dusting off his MSc and brushing up 

on his zooplankton identification skills. Dean Olsen has 

slotted back in to consulting nicely and is working with 

clients throughout the country, particularly regarding 

flow allocations. Dean, Shannon and Ben have also been 

seeing plenty of the local countryside completing monthly 

biomonitoring throughout Otago for the Regional Council. 

Deemed Permits – Water permits granted in the Otago 

region under the old mining laws expire in 2021. Ryder 

is assisting a range of clients in preparing applications to 

the Otago Regional Council for new water permits. Field 

assessments are underway, with staff looking forward to 

seeing some non-migratory galaxiids (and lizards) this 

summer. Staff involved: Ruth Goldsmith, Ben Ludgate, Dean 

Olsen, Greg Ryder, Mandy Tocher.

Trustpower Taranaki Hydroelectric Power 
Scheme Re-consenting –  Trustpower has begun the 

process of re-consenting two hydroelectric power schemes 

near New Plymouth. Bart Jansma is providing local assistance 

to the Ryder team gathering information for the preparation 

of an assessment of environmental effects.  

Staff involved: Ruth Goldsmith, Ben Ludgate, Greg Ryder, 

Mark Sanders. Collaborators: Bart Jansma (Riverwise 

Consulting).

Otago Regional Council biomonitoring – 

Ryder is assisting ORC to meet national policy monitoring 

requirements by undertaking monthly monitoring of 

periphyton at 37 sites throughout Otago. Dairy shed gloves 

have been put to good use keeping hands warm when 

collecting rocks from the icy Greenstone River during winter.

Staff involved: Shannon Goodwin, Ben Ludgate, Dean Olsen.

NZ Transport Agency Clutha River/Mata-Au 
Beaumont Bridge replacement – Together with 

Urtica Ecology, Ryder prepared an assessment of aquatic 

and terrestrial ecosystems for the NZTA application for the 

replacement of this existing one-lane bridge with a new two-

lane bridge. Friday night commuters from Dunedin to the ski 

fields will appreciate one less set of traffic lights.  

Staff involved: Dean Olsen, Mandy Tocher. Collaborators: 

Chris Stowe (Urtica Ecology).  

TOP: A lovely day in the ‘office’ – Dart River.    

 

MIDDLE: Sandfly protection essential on a misty morning at 

Lake Matiri.  

 

BOTTOM: Another beautiful Southland river ready for 

sampling.
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Te Waiora Joint Institute for  
Freshwater Management

NIWA and the University of Waikato are working together 

to establish a Joint Institute for Freshwater Management, 

“Te Waiora”. A strong initial focus has been to foster wider 

partnerships with iwi, in particular the river and lake iwi 

in the rohe of Waikato University. Many iwi have signalled 

their keenness to be actively involved in the governance 

of the Institute, and we have responded by inviting three 

iwi representatives onto Te Waiora’s Joint Management 

Committee. They will join the three NIWA and three 

University of Waikato representatives in steering the future 

development of the institute. The search is still on for a 

suitable appointee for the recently established Waikato 

River Authority Chair in Mātauranga Wai. This will add 

to the existing WRC Chair in River Science, Prof James 
Brasington, and the BOPRC Chair in Lake and Catchment 

Science, Prof Troy Baisden. A proposal for a Centre of 

Research Excellence Te Wai Mānawa to be led by the University 

of Waikato is also currently in development with a range of 

prospective partners.

Halving rural and Māori community 
wastewater treatment costs: Mainstreaming 
novel ecocultural technologies – Te Waiora has 

recently had success with a further co-developed MBIE 

Endeavour Programme led by NIWA. This adds to an 

Endeavour Programme on next generation approaches to 

diffuse agricultural pollution mitigation and a smart Idea 

Project on kakahi (mussel) bioremediation rafts funded 

in 2018. Together these new projects will support at least 

8 new PhDs and 6 MSc scholarships. A broader range of 

collaborations, that span beyond biophysical science, are also 

being fostered through investment in a further 4 Te Waiora 

PhD scholarships that will start in 2020. Please make contact 

if you are interested to explore these opportunities.  

www.tewaiorafreshwater.co.nz

Te Waiora’s Joint Management Committee.

62

Number 58 • December 2019



Wildlands Consultants Limited

 

Wildlands is very pleased to be included in this issue of 

the NZFSS newsletter. We are a progressive ecological 

consultancy committed to providing high quality ecological 

information, advice and technical services to a wide range of 

clients. Wildlands was formed in 1985 with a strong focus on 

terrestrial ecology and restoration and has since grown to be 

the largest ecological consultancy in New Zealand with staff 

based in 12 centres around the country. Wildlands freshwater 

ecology services have expanded in recent years with the 

employment of a number of freshwater ecologists with a range 

of skills and experience. Our team is proficient in freshwater 

ecological survey methods including Stream Ecological 

Valuations (SEVs) and Watercourse Assessment Methodology, 

and has considerable experience in assessing of the nature 

of watercourses (permanent, intermittent, and ephemeral) 

under the Resource Management Act 1991. The Wildlands 

team regularly undertakes macroinvertebrate community 

surveys and the calculation of macroinvertebrate metrics for 

water quality assessment with entomologist Brian Patrick. 

The Wildlands freshwater team work on a range of projects 

including proposed subdivisions, irrigation schemes, dams, 

mining, stormwater and wastewater and involving sediment, 

macroinvertebrate and fish monitoring, threatened species 

surveys, fish management plans, fish translocations, fish 

barriers and passage and riparian management.  

Deemed Permit to RMA Consent for Surface 
Water Takes – Deemed permits issued under the RMA 

1991 to use water for irrigation schemes expire in 2021. A 

large number of Otago water users need to transition to an 

RMA consent before their deemed permit expires. Melanie 
Vermeulen and Harriet Roil were engaged by a local farmer 

to undertake a freshwater ecological assessment for three 

streams that water is abstracted from. The Threatened-

Nationally Endangered roundhead galaxias was found in one 

of the streams whereas brown trout were found in the other 

two streams which may indicate a downstream barrier to trout 

invasion. The stream with roundhead galaxias was assessed as 

being ecologically significant under Schedule 4 of the Otago 

Regional Policy Statement.

Mapping of Significant Habitats of 
Freshwater Fauna – Otago Regional Council has 

engaged Wildlands to map Otago’s biodiversity across 

terrestrial, freshwater, coastal and marine environments. 

Melanie Vermeulen is responsible for mapping actual and 

potential significant habitat of freshwater fauna and has been 

gathering data on fish species, fish spawning and freshwater 

macroinvertebrate and determining methods for evaluation of 

habitats and significance. The information will go into a GIS 

and become publicly-available on-line at the completion of the 

project.

Christchurch Southern Motorway: 
Freshwater Fish Relocation – Since 2017, Helen 
McCaughan has been working with on the Christchurch 

Southern Motorway project. The Stage two development 

phase involved some temporary dewatering of waterways and 

Wildlands carried out fish translocations in order to minimise 

harm to the species potentially affected. Helen has spent 

many days relocating fish at different construction sites, 

moving almost 9,000 upland bully and a number of brown 

trout, shortfin eel, and bluegill bully.

Stock Dams Improve Water Quality – Stock 

entering streams for drinking water degrades water 

quality through stream bank erosion, water pollution, and 

sedimentation. Alex Reid and Frances Forsyth worked with 

Greater Wellington Regional Council to assess the ecological 

effects of proposed stock dams to improve drinking water 

availability for stock which were then incorporated into the 

design. Construction of the dams showed that cattle prefer to 

access water via the dam and bench rather than down steep 

banks. This solution will improve water quality for aquatic life 

and stock.

Peatland Restoration Following 100 years of 
Grazing – Queen Elizabeth Regional Park, Paekākāriki 

had long been inhabited by Māori. Following Government 

land purchases in the mid-1800s, land was cleared, wetlands 

and sand hills drained and pasture sown. Greater Wellington 

Regional Council is planning to undertake rehabilitation of 

a 25-hectare area peatland retired from farming. Frances 
Forsyth and Chris Bycroft have written guidelines for 

restoration of dune forest, dune swale and peatlands which 

once covered much of the Kāpiti/Horowhenua coast using 

hydrology data, monitoring bores and historical pollen sample 

records made by Neville Moar in the 1950s.
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Plantation Forestry River Crossings – River 

crossings are commonly required in plantation forests to 

provide access and can result in potential adverse effects such 

as erosion, sedimentation and restrictions to fish passage. 

Harriet Roil was engaged by a forestry company to conduct 

an ecological assessment for resource consent to use or 

construct river crossings. We found that the streams had high 

sediment loads likely driven by geomorphology, historical 

land clearance and rotational harvesting. Torrentfish 

and longfin eel – both with a threat classification of ’At 

Risk-Declining’ – were present and both these species are 

vulnerable to elevated levels of sediment. 

Giant Kōkopu Survey on Waiheke Island 
– Nick Goldwater and Graham Surrey were engaged by 

Auckland Council to undertake spotlighting surveys for giant 

kōkopu in a number of stream catchments around Waiheke 

Island. Giant kōkopu are rare within the Auckland Region, 

with many of the known populations having been seriously 

affected by recent land development, so it was immensely 

satisfying to discover a previously unrecorded population of 

this species at the eastern end of the island. This population 

is currently the largest known in the Auckland Region. Advice 

was provided to Auckland Council for actions to improve 

habitat for giant kōkopu, which included the removal of 

barriers to fish passage, restoration of potential spawning 

sites, control of pest animals, and reduction in runoff from 

unsealed roads.  

Staff: Laura Francis, Frances Forsyth, Nick Goldwater, 
Brent Henry, Helen McCaughan, Alex Reid, Harriet Roil, 
Graham Surrey, Melanie Vermeulen.
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Harriet undertaking electric fishing in a fish harvest area.

Melanie Vermeulen with one of 21 Roundhead Galaxias 

caught by electric fishing.



Giant kokopu waiting in ambush, Orapiu, Waiheke.

Photo © Wildland Consultants Ltd
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CONFERENCES

Society for Freshwater Science 2021
In 2021, the Society for Freshwater Science (formerly North American Benthological Society, NABS) is planning to hold 

their annual meeting in Brisbane with NZFSS and AFSS (Australian Freshwater Science Society). Kevin Simon (University of 

Auckland) is the New Zealand co-chair of the programme committee for the conference. 

Stay tuned for more details.  

NZFSS & AFSS Joint Conference 2019
This year we will have a joint conference with the Australian Freshwater Sciences Society (formerly Australian Society for 

Limnology, ASL) in Geelong, Victoria, starting 1 December 2019. Field trips include a visit to the Blue Carbon Lab wetland sites 

(with bird watching!) and a two-day bus tour along Great Ocean Rd to Warrnambool with a tour of Deakin aquaculture facilities. 

More information is available on our website. 

More information on the conference go to: www.afssconference.org.au, www.freshwater.science.org.nz  
or www.facebook.com/NZFSS  

The INTECOL (International Association for Ecology) 

Wetland Working Group will hold the 11th INTECOL 

International Wetlands Conference in Christchurch,  

18–23 October 2019.  Abstract submission is open now and 

closes 28 February 2020.

For more information and updates:  
go to www.intecolwetlands2020.co.nz,  
or contact the organising committee Chair,  
Dr Philippe Gerbeaux:  
027 536 7051, pgerbeaux@doc.govt.nz

69

New Zealand Freshwater Sciences Society • NEWSLETTER

http://www.freshwater.science.org.nz/
http://www.facebook.com/NZFSS
http://www.intecolwetlands2020.co.nz
mailto:pgerbeaux@doc.govt.nz


AWARDS

Surveying Lake Benmore.

Photo © Susie Elcock
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John Quinn was the 2018 winner of the New Zealand Freshwater 

Science Society’s highest honour in recognition of services to 

freshwater science, the NZFSS Medal. John was the Freshwater and 

Estuaries Chief Scientist at the National Institute of Water and 

Atmospheric Research (Niwa). He dedicated his life’s work to the 

health of this nation’s rivers. Although typically announced at the 

2018 AGM, in response to circumstances, Marc Schallenberg travelled 

to Hamilton to present John with the medal at his home. John and 

his family were deeply touched that NZFSS awarded him its highest 

honour and that the Society held him in such high regard. 

EXCERPT FROM THE LETTER OF AWARD READ ON 
PRESENTATION OF JOHN’S NZFSS MEDAL:

Dear John,

On behalf of the NZFSS, I bring you the Society’s sincerest 

congratulations on your nomination and receipt of the 2018 

NZFSS Medal for services to Freshwater Science and Management.

The NZFSS shows its deep appreciation for all that you have 

done to advance and promote freshwater sciences during your 

amazing career by awarding you the Society’s highest honour. In 

winning this award, you join an illustrious group of scientists. 

New Zealand Freshwater Sciences Society  
Medal Recipient 2018 
John Quinn (1957–2018)

Among your many contributions to science and management, you 

have helped make Whatawhata and Tukituki such well-known and 

well-understood sites of excellence in applied research.

Your career, from its beginning as a BSc Honours student at the 

University of Otago to your tireless and inspiring work as a Chief 

Scientist at NIWA, has supported many advances in freshwater 

sciences and has inspired so many of your colleagues, collaborators 

and friends. And you brought music to the freshwater world like 

no-one else!

John, the impact of both your work and your wonderful spirit 

will be felt and expressed within the freshwater community for 

many years to come. I’m sure that I can speak for everyone who 

knows you when I say that you will be sorely missed and very 

fondly remembered.

Well done, mate!

Marc Schallenberg 

PRESIDENT,  

AND ON BEHALF OF THE  

NEW ZEALAND FRESHWATER SCIENCES SOCIETY

S.I.L. TRUST FUND (1987) TRAVEL AWARD

For young scientists to attend overseas conferences, seminars or workshops, or to visit institutions to learn techniques, develop 

expertise, use equipment, collections or library facilities not available in New Zealand.

freshwater.science.org.nz/awards/sil-trust-fund-awards

S.I.L TRUST FUND (1987) GUEST LECTURER AWARD

For visits to and/or within New Zealand by eminent overseas limnologists, whose visits will benefit New Zealand’s limnological 

research community as a whole. 

freshwater.science.org.nz/awards/sil-trust-fund-awards

S.I.L. Trust Awards
The Society administers grants for student and young researcher overseas travel, and visits by eminent overseas scientists through 

the S.I.L. 1987 Trust Fund. These awards help to facilitate international spread of freshwater science. . The awards committee 

were pleased to announce this years recipients of the S.I.L. Trust Travel Award were: Eleanor Gee, Anika Kuczynski, Channell 
Thoms, and Vanessa Barbosa. The S.I.L. Trust Guest Lecturer Award was not awarded this year.

See freshwater.science.org.nz/index.php/awards/nzfss-medal for further information about the rules and criteria 
for the NZ Freshwater Sciences Society Medal and Honorary Membership. 
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Franklin Eco-laboratory at the University of Queensland  
(Brisbane, Australia)
By Eleanor Gee

Thanks to the generous assistance of the S.I.L. Trust travel 

award I recently spent a week in Brisbane, Australia, learning 

about the approach taken in north-eastern Australia to the 

design of fish-friendly culverts and the research underpinning 

this approach.

While north-eastern Australia has very different hydrology 

from New Zealand, river mangers there face similar challenges in 

the domain of fish passage. Numerous road crossings interrupt 

the connectivity between the upper and lower catchment and 

between sub-catchments. Similarly to New Zealand, north-

eastern Australia is home to many small-bodied native fishes 

that migrate through these catchments and consequently face 

impediments to movement such as high velocities and shallow 

depths through culverts. Likewise, the operation of dams for 

hydropower and to provide irrigation water often leads to 

discharges which change the natural hydrology of streams and 

can dramatically alter water temperatures.

I met with researchers in the Franklin Eco-laboratory at 

the University of Queensland to learn about the research 

they doing to improve guidance on the design of fish passage 

solutions for greenfields road-crossings and to remediate 

existing obstacles to fish passage.

Dr Jabin Watson is testing the efficacy of the current 

standard design of baffles for passing small-bodied fishes, 

including glassfish (Ambassis agassizii), eel-tailed catfish 

(Tandanus tandanus) and hardyhead (Craterocephalus 

amniculus). John Keep is refining the design of an alternate 

baffle type developed by Dr Jabin Watson, Harriet Goodrich, 

Dr Rebecca Cramp, and Dr Craig Franklin. Having noticed the 

tendency of fish to flow-refuge in the corner between the base 

and walls of box-culverts, these researchers observed some 

initial improvements in the ability of fish to swim upstream 

in a rectangular f lume in which a horizontal beam was fitted 

to one wall of the flume along the length of the flume in the 

direction of f low. Small fish took advantage of the increased 

area of low-velocity created by this beam to swim upstream 

through the flume even when the bulk velocity in the flume 

was too high for them to swim against. John is now testing 

modifications to this design to improve passage efficiency. 

Monique Parisi is studying the effects of thermal shock on 

fish swimming abilities in the iconic and culturally important 

Murray Cod (Maccullochella peelii). The fish face a barrier to 

migration due to cold-water releases from irrigation dams.  

She has previously found that silver perch (Bidyanus bidyanus) 

have decreased swimming performance when subjected to an 

acute decrease in water temperature. This work has relevance 

to areas of New Zealand with large dams for either irrigation 

or hydropower and high natural summer water temperatures 

(for example the Canterbury plains).

Jabin, Monique and John generously demonstrated their 

research methods for me, including swimming fish in Loligo 

swim tunnels and open flumes, profiling the hydraulics in 

flumes using an ADV, and the installation of model baffles in 

flumes to test fish passage. I had some hands-on experience 

in testing the swimming abilities of glassfish and eel-tailed 

catfish in the presence of baffles, and in measuring the 

critical swimming speed (a performance measure) of Murray 

Cod in a swim tunnel. Craig and Rebecca discussed with me 

the progression of their research programme and potential 

future collaborations between the Franklin Eco-Laboratory 

and NIWA’s Freshwater Ecology team which is currently 

undertaking research into the swimming capabilities of New 

Zealand’s native freshwater fishes. 

The exchange was not all one way – I gave a crash-course in 

open channel hydraulics and advised them about the handling 

of eels and keeping koaro (always in a tank with a lid, folks!). 

I also gave a presentation to the Franklin lab about the New 

Zealand Fish Passage Guidelines and the research underway 

to further understand swimming abilities of New Zealand 

freshwater fishes.

I learned a lot in a short space of time and I am grateful 

to the New Zealand Freshwater Science Society for providing 

me with this opportunity. I hope that the connections we 

forged will make for fruitful advances in fish ecology and fish 

passage research in both New Zealand and Australia.

A juvenile Murray Cod (Maccullochella peelii) has it’s swimming 

performance tested after being subjected to a temperature 

decrease of 10 ˚C.

The Queensland lungfish (Neoceratodus forsteri) is another 

species that researchers at the Franklin Eco-laboratory study. 

I got to hold one and can confirm their charismatic appeal.
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Association for Great Lakes Research  
– IAGLR  
(Toronto, Canada)
By Anika Kuczynski

A S.I.L. travel grant enabled me to attend the annual 

International Association for Great Lakes Research (IAGLR) 

annual meeting in Brockport, NY, USA on June 10–14, 2019 

and to hold seminars at NOAA Great Lakes Environmental 

Laboratory (GLERL) and the Michigan Tech Research 

Institute (MTRI) in Ann Arbor, MI. I met my conference and 

institutional visit objectives.

I represented New Zealand, gained visibility, networked, 

and received valuable feedback by presenting some of my work. 

At the IAGLR conference, I learned more about monitoring 

invasive dreissenid mussels in the Great Lakes and modeling 

associated nutrient cycling and on didymo as an invasive 

species in Lake Superior and connecting waterways (a highly 

relevant topic in New Zealand). I also served as a student 

oral presentation judge. At the conference, I gave an oral 

presentation titled “Periphyton monitoring using stationary 

and aerial red-green-blue and multispectral imagery” in 

session #24 (Harmful algal blooms and their toxicity: Remote 

sensing and modeling approaches). I had an early morning 

speaking slot but was pleased to have an audience of ~30 

interested researchers. I gained valuable feedback, which 

will inform further work and potential collaboration with an 

expert in image processing, Jason Deglint.

I also presented research in an hour-long invited 

seminar and represented NIWA at the NOAA Great Lakes 

Environmental Laboratory (GLERL) in Ann Arbor, MI. I 

presented work on a self-shading algorithm I developed as 

part of an algal biomass model. I was also invited to present 

this material and my work on periphyton monitoring methods 

using imagery at the Michigan Tech Research Institute (MTRI) 

in Ann Arbor. Both seminars were well received with audiences 

of more than 40 people and with one-on-one discussions and 

laboratory visits with senior scientists. This visit helped me 

foster relationships that now enable me to collaborate with 

MTRI on a project on Lake Ontario. 

S.I.L. TRUST TRAVEL REPORT 3

Symposium for European Freshwater 
Sciences – SEFS  
(Zagreb, Croatia)
By Channell Lisa Thoms

AI attended the Symposium for European Freshwater 

Sciences (SEFS) in June/July 2019 in Zagreb, Croatia, where 

I presented findings from my PhD thesis. The presentation 

was entitled “Can freshwater mussels (Kākahi, Echyridella sp.) 

function effectively as a biological tool for stream restoration?” 

and looked at how kākahi could potentially help facilitate 

stream restoration efforts. My presentation was the only 

one that exclusively focused on freshwater mussels and was 

very well received. Following my presentation, I received very 

good feedback from both peers and experienced international 

academics within my field, which will help to enrich the 

quality of publications as well as my thesis and also provide 

opportunities for future collaborations. 

This conference provided me with an opportunity to 

network and meet other scientists who were passionate 

about their research. The broad array of presentations 

and subsequent conversations with both experienced 

and emerging researchers allowed me to broaden my 

understanding and knowledge not only for my research 

area but also for other aspects of freshwater science. These 

included global issues particularly the effects of climate 

change, the use of techniques such as eDNA to inform current 

biodiversity status and strategies for improving current 

freshwater management. 

I am extremely grateful to the NZFSS SIL Award for the 

financial assistance that made it possible for me to present 

my work for the first time on an international platform. 

Not only have the professional benefits from attending this 

conference been numerous, but it has also allowed me to 

foster collaborations and connections with other emerging 

researchers. 

Posing with Michigan Tech and MTRI faculty, current 

students, and alumni.

Channell Thoms at the Symposium for European Freshwater 

Sciences (SEFS) in Zagreb, Croatia.
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Landscape Genetics Data Analysis Using R  
(Glasgow, United Kingdom)
By Vanessa Barbosa

Vanessa in the Scottish Highlands.

Being a recipient of the S.I.L./NZFSS travel grant in March 

enabled me to participate in the course Landscape genetics 

data analysis using R in Glasgow, UK between March 25–29, 

2019, held by PR Statistics. The company provides training 

courses and workshops in a broad range of statistical methods 

to the analysis of different types of ecological data. I had 

an interest in doing this course, in particular, because I’m 

using the Landscape genetics approach to assess population 

structure and intervening landscape in stream insect 

populations to better understand dispersal and colonization 

processes. 

The ‘ landscape genetics’ has been applied to ecological 

studies allowing integrate the influence of landscape features 

into population genetic analyses of contemporary processes 

such as gene flow and migration. The course covered the 

basics of both quantitative landscape ecology and population 

genetics, focusing on how we develop and evaluate spatial/

genetic analyses using the R platform. The course was 

facilitated by Dr. Rodney Dyer, an expert in the landscape 

genetics field, he delivered the course with a combination of 

lectures, group discussions, and practical activities. 

I learned more about applied population genetics analysis 

tools and how to use spatial data to estimate ecological 

distances between populations on a landscape combining 

different tools, including specific packages in R. I had the 

chance to discuss my PhD project with Dr. Dyer, who gave 

me insights and directions to analyze my data. Have received 

advice for my research from such an expert in the field makes 

me really enthusiastic about using this approach to address 

functional connectivity questions that could provide valuable 

information for planning and monitoring restoration efforts. 

Moreover, I also interacted with other participants and 

networked.  

Overall, I feel grateful for the opportunity I had in attending 

this course, very informative and helpful indeed. It gave me 

a better knowledge of landscape genetics and basic skills for 

the data analysis which is fundamental to continue my PhD 

research. 



Tunakohoia Stream, Waikato.

Photo © Alice Broadhead
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MINUTES OF THE 51ST ANNUAL GENERAL 
MEETING OF THE NEW ZEALAND 
LIMNOLOGICAL SOCIETY INC.

NEW ZEALAND LIMNOLOGICAL SOCIETY Inc 

 

1 
 

	(Trading	as	New	Zealand	Freshwater	Sciences	Society)	
Held	at	Rutherford	Hotel,	Nelson	
Wednesday	12	December	2018	

The Annual General Meeting commenced at 5:13 pm and was chaired by Marc Schallenberg, 
President. 

Present: Marc Schallenberg (President), Amy Whitehead (Secretary-Treasurer) and 107 members. 

1. Apologies  
Adrian Meredith, Clive Howard-Williams, Kelly Palmer, Kit Rutherford, Natasha Grainger. 

2. Minutes of the 50th AGM circulated 
Matters arising from minutes: Dealt with under general business. 

Motion: That the minutes be accepted as a true and correct record of the 50th AGM (Marc 
Schallenberg / Brian Sorrell– carried) 

3. President’s report [Marc Schallenberg] 
One thing that has really struck me this year is how many people seem to be aware of freshwater 
issues. Perhaps it was last year’s election campaign, which had a strong focus on the environment 
and water quality, that heightened public awareness, but I’m amazed by how many strangers I meet 
who express a passion and concern about freshwaters and freshwater issues (recent examples are 
flight attendants and a random person I shared a taxi with). This tells me that heaps of people are 
interested in the work that we do and in the knowledge that we have to share. Many of us have 
been in the media this year, sharing their freshwater information and ideas and this helps raise the 
profile of freshwater science and the NZFSS. So, I thank the members of NZFSS who have spoken on 
radio, and TV and to newspapers and magazines, and I thank those who make use of the wide array 
of social media to engage with the public on freshwater issues. You have done a great service. 

In many ways, I think the stars have aligned at this time. Public awareness is high, the government is 
motivated to create real change in the freshwater space, markets are volatile and shifting price 
signals are changing our starting to change our agricultural sector, there is an increasing focus on 
urban stormwater issues, citizen science it taking off, etc. Right now! is an incredibly exciting time to 
be involved in freshwater science. We need to make sure we make the most of it.  

NZFSS activities in the past year 
So, this year has seen some important changes in the freshwater “landscape”. We have a new, 
coalition government and new Ministers (David Parker – Environment, Eugenie Sage – Conservation, 
and Damien O’Connor - Agriculture), who will steer policies related to freshwaters in some different 
directions. The previous government’s collaborative vehicle for generating freshwater policy, The 
Land and Water Forum, has gone into abeyance after having done much work and proposing many 
amendments and new policies related to freshwaters. The new government is trying a new approach 
of appointing expert advisory groups, with the aim of rapidly improving water quality and freshwater 
ecosystem health. Its main approach will be by way of new regulations on land and water use. The 
Government’s stated goals are to stop further degradation and loss, reverse past damage, and 
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address water allocation issues (this includes contaminant allocation). The freshwater agenda was 
recently set out in the document: Essential Freshwater: Healthy Water, Fairly Allocated 
(https://www.mfe.govt.nz/fresh-water/essential-freshwater-agenda).  

The central government’s Essential Freshwater strategy has signalled that there will be an update to 
the National Policy Statement for Freshwater Management, a new National Environmental Standard 
for Freshwater Management will be developed, and amendments to the Resource Management Act 
will be made, all in the coming year. The Exec will be keen to get your feedback to help craft 
submissions on these policies as they are sent out for consultation. 

At the same time, the government has committed to engage with Māori to develop a new approach 
to the Crown/Māori relationship for freshwater. The outline for this process can be found in the 
document: Shared Interests in Freshwater: A New Approach to the Crown/Māori Relationship for 
Freshwater (https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/shared-
interests.pdf).  

These new initiatives involve different advisory groups, including a Science and Technical Advisory 
Group of which a few of our members are participants. These initiatives are challenging but exciting 
opportunities to translate our freshwater technical knowledge into policy to improve the condition 
of freshwater ecosystems and the well-being of all those who depend on them. Many NZFSS have 
also been working in other capacities with Central Government Ministries, Regional and District 
Councils, iwi, industry and community groups to make sure decision makers are well informed about 
freshwater matters so that they may make good decisions. We need to continue this valuable work.  

In contrast to previous years, this year has been a relatively quiet year for NZFSS in terms of 
submissions on policy. This has allowed the Exec to focus on a major restructure of the NZFSS 
website and administration system. Along with developing a new website, we have integrated a new 
membership management system into the website, integrated a discussion forum into the website, 
allowing efficient consultation with the membership between AGMs. These upgrades to the way the 
Society functions will increase efficiency and allow us to get more work done on behalf of the 
Society. Amy will discuss these upgrades and changes shortly. 

We are also updating the constitution (last revised in 2002), which will bring us up to date with the 
use of new electronic tools for communication, which will allow our Society to consult the 
membership between AGMs and allow the Exec to respond more easily and quickly to the input of 
the membership, making the society more flexible, responsive and effective. 

Congratulations are due to: 
• Carolyn Burns (University of Otago) was awarded the Thomson Medal by the Royal Society 

for her outstanding leadership and service to environmental science and conservation. Well 

done, Carolyn! 

• Russell Death (Massey University) was awarded the NZFSS Medal for his services to 
advancing freshwater science – Congratulations Russell! We look forward to your plenary 

talk at the NZFSS conference. 

• John Quinn, a remarkable freshwater scientist and a friend to so many people in our society, 

who passed away recently. We awarded John the NZFSS Medal in a special ceremony just 

days before he passed away after losing his battle with leukaemia. We would normally 

announce the NZFSS Medal winner for 2018 today here at our AGM, but given the 

circumstances we worked quickly to have John’s medal engraved and to be able to present it 

to him just a few weeks ago. Shardell, John’s wife, allowed me to visit John, which was a 
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great honour and an experience that I’ll never forget. He we sat out on the Quinn’s porch on 

a sunny afternoon, with grandkids running around and his immediate family gathered round 

and looking after his every need. I read John the letter of award and he and his family were 

so happy. We chatted for what seemed like an hour, but was timeless for me, in a way. 

Thanks to all of you who have expressed your gratitude and support for our endeavour to 

present John with his medal before he passed.  Instead of a JQ plenary next year, there is 

talk of having a special session of talks centred around John, and the projects and 

collaborators who inspired him and who were inspired by him. 

 

Thanks 
A big thanks and congratulating our newsletter team (Natasha Petrov and Marine Richardson) for 
recently producing another excellent newsletter for our Society.  

The NZFSS runs on the energy and talents of its Executive. So, I would like to specifically thank the 
core Exec team for their work and assistance this year: David Hamilton, Phil Jellyman, Kate 
McArthur, Natasha Petrove and of course our chief organiser and keeper of accounts, Amy 
Whitehead. I’d also like to thank Ian Kusabs and Tara McAllister (Te Roopu), and Emma Moffett 
(student representative), Richard Allibone (helper with submissions), Lisa Carlin (website manager), 
Sophie Allen (community outreach) and Marine Richardson (assistant newsletter collator and 
editor). 

Exec succession 
Finally, this is an election year for the Society’s Executive roles. I’ve decided to step down after four 
years as the President. This role has been an incredible experience for me. While it has often pushed 
me outside my comfort zone, it has also taught me a lot and has given me amazing opportunities 
that I wouldn’t otherwise have had. I leave the Presidency at a time when I think the Society is in 
great shape - the quality of the science, it’s membership number and diversity,it’s engagement in 
policy, it’s opportunities for holding joint conferences with international societies, etc. etc..  

Russell’s Death’s C+ grade that he gave the Society is noted. But given our mission as a society, as 
stated in our Constitution, and my constant consideration of the diverse perspectives of the 
membership of the society, I’ve tried to maintain us as an evidence-based, honest broker on 
freshwater issues, when I’ve been asked to comment on issues in the media and elsewhere. I think 
Russell made some good points and I think it’s a good time to reconsider our statutory aims and to 
have a serious think about where our society wants to go in this age of intense interest in freshwater 
issues. The best and proper way to do this is to update our constitution, which is what we will be 
looking at doing here, shortly. 

 

 

Marc Schallenberg 

I move from the Chair that this report be accepted. (Adrian Meredith – carried) 
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4. Secretary-Treasurer’s report [Amy Whitehead] 
Finances 
The accounts for the 2017-2018 financial year are still with the auditors Crowe Horwath in Blenheim. 
I’ll send out the final financial statements to all members once I receive them (as part of the 
constitution, the audited financial statements should be presented to members). 

Our total assets as at 30 June 2018 were $ 153,556, including two Term Deposits ($111,893).  

Income earned for the 2017 financial year came from the 2017 Hamilton conference ($7,088), 
subscription income ($15,347), book sales ($1944) and interest earned from our term deposits and 
current account ($3,773). 

Main expenditure items for the 2017-2018 financial year included RSNZ membership fees ($1,304), 
student awards ($2,900), the website upgrade ($5,813), hardcopy newsletter and postage expenses 
($594), and bank fees ($1,073).  

The Society made a net surplus of $4,390 for the year ended 30 June 2018. This compares to a 
surplus of $53,624 for the 2016-2017 financial year.  

Reasons for this difference include:  

• Conference income for the 2017 financial year was $50,860 (2017-18: $7,088). This 
conference income was unexpected and resulted due to lower costs, higher attendance and 
greater sponsorship than anticipated. 

• No subscription invoices went out to members in 2015-2016. A recommendation from 
Crowe Horwath was to get subscriptions sent out early in the 2016-2017 financial year (and 
this is also part of our Constitution), which led to higher than normal membership 
subscription payments in that financial year.  

Of this surplus, we have approval from the membership to spend $20,000 in the coming year, as 
approved at the 2017 AGM. 
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Table 1. Income and expenses for the 2017 – 2018 financial year 

Profit and Loss 
New Zealand Limnological Society Incorporated 

1 July 2017 to 30 June 2018 
  

 30 Jun 18 
  
Income  

Conference Income $215,587.35 
Interest Income $3,773.08 
Sales - Book - Advances in NZ Freshwater Science $1,761.74 
Sales - Book - Crustacea Identification Guide $182.64 
Subscriptions - Current $15,347.22 
Total Income $236,652.03 

  
Less Cost of Sales  
Cost of Goods Sold - Advances in Fresh Water 
Science $1,445.00 

Total Cost of Sales $1,445.00 
  

Gross Profit $235,207.03 
  

Plus Other Income  

Donations - for SIL Trust $4.00 
Donations - Student Prizes $1,600.00 
Total Other Income $1,604.00 

  
Less Operating Expenses  

Audit Fee $4,982.78 
Awards - Jolly Student Travel $1,100.00 
Awards - SIL Trust Conference Prizes $800.00 
Bank Fees $266.15 
Conference Expenses $209,485.81 
Consulting & Accounting $2,160.00 
Donation - Gift to SIL Trust  $5,109.00 
Membership fees - RSNZ $1,304.00 
Postage $125.22 
Printing - Newsletter $468.93 
Stripe Fees $290.36 
Website $5,812.50 
Xero Fees $517.16 
Total Operating Expenses $232,421.91 

  
Net Profit $4,389.12 

 

  

91

New Zealand Freshwater Sciences Society • NEWSLETTER



NEW ZEALAND LIMNOLOGICAL SOCIETY Inc 

 

6 
 

Membership 
Membership by member type shows the breakdown of our membership regardless of financial 
status (Error! Not a valid bookmark self-reference.). This shows that waged and student member 
numbers are relatively stable over the last five years. The database is due a clean-up which is why 
the numbers are a little higher this year. 

Table 2. Membership numbers by type over the past five years. 2016 and 2017 include members who are more than six 
years in arrears that need to be removed from the database. 

 Member type 2018 2017 2016 2015 2014 
Ordinary waged 361 371 384 337 326 
Unwaged / Student 105 124 122 113 108 
Honorary 9 9 9 9 9 
Life 4 4 4 4 4 
Other (Societies) 5 5 5 5 5 
Corporate (Libraries) 11 11 11 11 12 
TOTAL 495 526 535 479 464 

 

Invoices for the 2017-2018 financial year were sent out late this year, which is why there are more 
unpaid current members than last year. Invoice reminders will be sent out shortly to those in 
arrears. However, many thanks to those who have recently paid their invoices, particularly those 
who were in arrears.  

 

Figure 1. Financial status of members on 12 December 2018, compared to 2017. 

The number of members in arrears by 3 years is creeping up again, and reflects members who we 
have lost contact with, or who may have moved away from freshwater science and have not 
resigned from the Society, or who are active in the Society but keep forgetting to pay their subs. This 
will be tidied up during the next year as we transition from the very manual current system of 
membership management to the new online membership system associated with the new website.  
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Website Upgrade 
• Jenny Webster-Brown: Questioned high bank fees. 
• Amy Whitehead: Partly due to the implementation of the new online credit card payment 

service, which meant that we are currently paying for two payment services. The old manual 
service will be cancelled soon. 

 

Motion: That the Society accounts for 2016-2017 be accepted (Amy Whitehead / Doug Booker 
carried) 

Motion: That the Auditor for the next financial year be Crowe Horwath NZ Ltd., Blenheim. (Amy 
Whitehead / Natasha Grainger – carried) 

Photo © Alic Broadhead

Lake Wakatipu. 
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 5. SIL 1987 Trust Fund report 
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6. Election of Society Officers 
The following officers were nominated and duly elected: 

• President: Nominations – Kate McArthur (Amy Whitehead / Marc Schallenberg) 

• Secretary-Treasurer: Nominations – Amy Whitehead (Carolyn Burns / Sophie Allen) 

• Newsletter editor: nominations – Amanda Valois (Amanda Valois / Natasha Petrove)  

• Elected Executive Members: Nominations  

o  Jenny Webster-Brown (Marc Schallenberg / Kate McArthur) 

o Phillip Jellyman (Kate McArthur / Marc Schallenberg) 

Co-opted Members 

The following members have kindly offered their time to assist as co-opted members: 

• Lisa Carlin – Website Manager 

• Kati Doehring – Website Editor 

• Issie Barrett – Student Representative 

• Ian Kusabs – Te Rōpū Māori Representative 

• Joanne Clapcott – Te Rōpū Māori Representative 

• Yvonne Taura – Te Rōpū Māori Representative 

• Marine Richardson – Assistant Newsletter Editor 

• Rich Allibone – Advocacy / Submissions Manager 

• Sophie Allen – Community Outreach  

7. Te Rōpū Māori 
Ian Kusabs presented a summary of Te Wai Māori – Ngā mahi o te Rōpū Māori 

Whakatauki: Mō wai, mōu māori mā – Water for all  

• Development of a terms of reference 
• Produced regular newsletters and numerous emails to rōpū members 
• Increased membership to > 50 members 
• Assisted conference organising committee  
• Social media profile via Twitter (> 500 followers) 183 tweets 
• Establishing networks with indigenous researchers overseas 
• Funding for kaitiaki, student & others to attend conferences 
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8. Website update 
Amy Whitehead presented a summary of the new website upgrade (www.freshwater.science.org.nz) 

• New modern design 
• Digital membership system that allows members to join online and update their own 

profile 
• Member directory currently under development 
• New member forum to allow communication between members 

9. General Business 
Marc Schallenberg circulated briefing notes to members prior to the AGM for members to consider 
prior to the meeting. The notes were then discussed. 

A. Proposed changes to the Constitution  
Changes to the Society’s Name  
Neil Deans: We did not formally change the name of the Society from the New Zealand Limnological 
Society to the New Zealand Freshwater Sciences Society during the previous constitutional update in 
2002 because of the cost and administrative implications 

Kate McArthur: Looked at the Societies Act and doesn’t think that it would be as difficult as 
previously expected. 

Carolyn Burns: Suggested that the membership should be asked before removing Limnological from 
the society’s name. Also indicated that this word may have greater meaning overseas. 

Kate McArthur: Noted that any name change would require a vote to members  

Membership Fees 
• Sophie Allen: Questioned whether the unwaged category could be extended to include 

members that work/volunteer for charitable trusts. 
• Kate McArthur: Investigated the unwaged category and acknowledged that it was very 

complicated but currently only applied to members that did not earn a wage. 

Code of Ethics 
• Kate McArthur: Presented Royal Society Te Apārangi’s (RSNZ) Code of Ethics and suggested 

that NZFSS could adopt these as part of our constitution. She will follow up with other 
societies to see how they have done it. 

• Neil Deans: Noted that there would be an expectation that NZFSS members would abide by 
the rules of the RSNZ Code of Ethics. 

• Marc Schallenberg: NZFSS will consult with members prior to adopting the RSNZ Code of 
Ethics 

• Unidentified member: What happens if RSNZ changes their Code of Ethics? What 
implications would this have for the NZFSS constitution.  

• Erron Henderson: What happens if an NZFSS member transgresses? Does the RSNZ already 
have procedures in place or would we need to develop our own? 

• Kate McArthur: We can seek advice from RSNZ but would need to manage the situation 
ourselves. 

• Neil Deans: How do we make constitutional changes? 
• Kate McArthur: The current constitution requires a two-thirds majority at an AGM or via 

postal ballot. 
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There was widespread agreement amongst members that we should add the option of online voting 
to the constitution. 

• Carolyn Burns: There should be a range of voting options to ensure that we don’t exclude 
anyone. 

NZFSS objectives 
• Marc Schallenberg: Questioned whether the current objectives in the Constitution are still 

appropriate. 

• Natasha Petrove: Suggested that we should include advocacy as an objective as we are 
already doing this through our submissions. 

• Scott Larned: Noted that our submissions should be based on facts and are not necessarily 
advocacy. 

• Thomas Wilding: Noted that members often have to provide evidence for Environment 
Court. WE can help the community by providing knowledge but not necessarily advocacy. 

• Kate McArthur: Noted that some of these issues are already covered in the RSNZ Code of 
Ethics. 

• Amanda Valois: Suggested that promoting science and fostering knowledge sharing should 
be one of our objectives 

• Marc Schallenberg: We should use the new online forum to formulate and discuss potential 
objectives. 

• Sophie Allen: The current objectives are appropriate but we should look at adding one about 
fostering knowledge. 

• Shannan Crow: Is there any appetite for NZFSS supporting sustainable management as an 
objective? 

• Kate McArthur: This is already included in the RSNZ Code of Ethics. 

B. NZFSS Expenditure Plan 
Suggested options 

• Lecture tour 
• Support for members to attend conferences 
• Outreach initiatives 
• Society publications 
• Stipends for the Executive 
• Financial assistance for people to write white papers 

 

• Joanne Clapcott: Agreed this was a good list that reflected NZFSS objectives. Noted that 
there should be support for kaitiaki not included in general members. 

• Kate McArthur: Agreed with Joanne’s suggestion. 
• Carolyn Burns: We should review the value of the student awards (particularly VH Jolly 

Travel Awards) which haven’t been increased in many years 
• Neil Deans: Noted that the AGM was not the right forum to populate the table of ideas. He is 

supportive of the process but felt that the Executive should perhaps make suggestions and 
then members could vote on them. 

• Phil Jellyman: Suggested we vote at the 2019 AGM in Australia 
• Angus McIntosh: Noted that we have been at an impasse for some years with this matter. 

Suggested that we allocate some money to broad categories and then let the Exec use 
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discretion to spend. He wondered if there was a constitutional issue that had prevented us 
from spending money previously. 

• Thomas Wilding: Can we give the Executive powers of delegation up to a certain amount? 
• Richard Allibone: Suggested allocating money to broad categories and then asking for 

proposals. 

• Brian Sorrell: Noted that the Executive do not need permission from members to spend 
money. 

C. Other General Business 
• Kati Doehring: Will there be a public statement released about the 2018 NZFSS conference? 
• Kate McArthur: Volunteered to produce one but aske for help from interested members. 

10. Future Conferences 
Proposals to join future conferences 
2020 INTECOL Wetlands (Christchurch) 

• Phillipe Gerbeaux: Presented information about the proposed INTECOL Wetlands conference 
bid that, if successful, would be held in Christchurch in 2020.  

• There was general support from members for joining this conference 

2021 Society for Freshwater Sciences (Brisbane) 
• Joanne Clapcott: Presented proposal to join SFS (formerly NABS) conference in Brisbane in 

2021. 
• Roger Young: What are the financial risks if we choose to underwrite an international joint 

conference? 

• Duncan Gray: Have international conferences previously been good for NZFSS finances? 
• Neil Deans: Noted that we will also need to commit a person to these international 

conference committees. 

• Joanne Clapcott: The Queensland State Government are underwriting the SFS conference, so 
the financial risks are probably very low. 

• Kate McArthur: Raised a motion to change to an electronic voting process via the new forum 
prior to changes to the constitution to allow discussion with members about future 
conferences. 

 

The meeting closed at 6:47 pm. 
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ABOUT THE 
NEW ZEALAND FRESHWATER  
SCIENCES SOCIETY 

The New Zealand Freshwater Sciences Society (NZFSS) began 
as the New Zealand Limnological Society (Limsoc) founded 
in 1968. It adopted a new trading name in 2005 to reflect the 
broad interests of current and new members whose interests 
span freshwater science, education, conservation and 
management. The society aims to:

“establish effective liaison between all persons interested in any 
aspect of fresh and brackish water research in New Zealand, and to 
encourage and promote these interests”

The society achieves this by:

• holding workshops and annual conferences, 

• co-operating with other scientific bodies (see links to 
related sites),

• producing one newsletter per year,

•  maintaining a membership register,

• communication through emailing list and public forum for 
members,

• listing members’ interests,

• listing relevant publications.

Constitution

1.  The Name of the Society shall be the New Zealand 
Limnological Society Incorporated. 

2.  Objectives: To establish effective liaison between all 
persons interested in any aspect of fresh and brackish 
water research in New Zealand, and to encourage and 
promote these interests. 

3.  Means of Attaining Objectives: 

a)  The establishment and maintenance of a register of 
all persons working in the appropriate fields in New 
Zealand, giving details of their current interests. 

b)  The holding of meetings and conferences to deliver 
scientific papers, and to discuss scientific topics. 

c)  Co-operation and affiliation with other scientific 
bodies when appropriate. 

d)  The production of a newsletter including information 
about the current interests of freshwater workers, and 
listing relevant new publications and other items of 
interest. 

e) The distribution of the Newsletter to appropriate 
organisations in New Zealand and overseas. 

4.  Membership: 
 a) The members of the Society shall be: 

1. Ordinary members who shall be persons admitted 

to membership by the committee, and whose annual 
subscription as fixed from time to time shall be 
accepted by the Committee. 

2. Unwaged Members who shall be any full-time 
student of a secondary or tertiary educational 
institution, and who shall pay such annual 
subscription as shall be fixed from time to time. 

3. Honorary Members who may be elected at a general 
meeting on the recommendation of the Committee. 

4. Life Members who shall be persons admitted to 
membership by the committee, and whose lifetime 
subscription shall be paid in advance as a single fee 
as fixed from time to time. 

b) Newly elected members shall be notified by the 
Secretary of their election and sent a copy of the 
constitution. 

c) Any member may resign by giving notice in writing to 
the Secretary, and paying all subscriptions due. 

d) Any member shall notify the Secretary in writing of a 
change of address. 

e) The Committee shall have the power to cancel 
membership in the case of conduct considered 
prejudicial to the Society. 

f) All members are entitled to receive the Society’s 
Newsletter free of charge. 

5.  Executive and Meetings:

a)  There shall be an Executive Committee consisting of 
the President, the immediate Past President (ex officio), 
the Secretary-Treasurer, the Editor, and two (2)  
other members, 

b)  The Committee shall implement the Society’s general 
business, and a simple majority shall decide all 
questions at Committee Meetings. If voting is equal,  
a motion is lost. A quorum at a Committee Meeting 
shall be three (3). 

c)  The officers shall be elected every two years, either at 
a General Meeting or by postal ballot as the existing 
Committee determine. The postal ballot shall be held 
before the end of the financial year, and if a General 
Meeting is not held, the committee shall have the power 
to scrutinize and count the votes, and declare the results. 

d)  The newly elected officers shall take office one (1) 
month after their election. 

e)  Candidates for positions as officers shall be nominated 
at the General Meeting, or in writing signed by two 
other members, received by the Secretary before the 

100

Number 58 • December 2019



time of such meetings, or by the 31st of August if a 
meeting is not held. Every candidate shall signify  
personally, or in writing his or her acceptance of 
nomination. The Committee shall have the power 
to co-opt members of the Society to fill any casual 
vacancies on the Committee. 

f)  The Executive Committee may summon a General 
Meeting or a General Meeting shall be summoned on 
receipt of a request signed by no fewer than ten (10) 
members entitled to vote. General Meetings shall be 
summoned by notice in writing, specifying the business 
to be considered, and notices shall be posted not less 
than fourteen (14) days prior to the proposed date. 

g)  At all General Meetings, ten (10) members entitled to 
vote shall constitute a quorum, and a simple majority 
shall carry a motion. Voting shall be on the voices, or 
by show of hands or by ballot at the discretion of the 
chairman, provided that, if any member so demand, 
voting shall be by ballot. The Chairman shall have a 
deliberative and a casting vote. 

h)  Votes of members: Each Member shall have one (1) 
vote at a General Meeting, and each Affiliated Body 
shall have the right to appoint a delegate who shall have 
one vote at a General Meeting. 

6.  Finance: 

a)  Annual Subscription: shall be due on 1st July in 
each year and the amount shall be fixed at a General 
Meeting. Members whose subscriptions are not paid 
by the succeeding 30th of June shall be unfinancial and 
shall be liable to forfeit all benefits of membership. The 
financial year shall conclude on the 30th of June. 

b)  The funds of the Society shall be controlled by the 
Executive Committee and shall be banked in the name 
of the Society. Cheques and bills shall be signed by 
any one of the President or Secretary-Treasurer, and 
must be approved in writing by other members of the 
Executive Committee. The Society shall not have the 
power to borrow money. 

c)  Any income, benefit or advantage shall be applied to 
the charitable purposes of the Society as described in 
Sections 2 and 3 above. 

d)  No member of the Society, or any person associated 
with a member, shall participate in or materially 
influence any decision made by the Society in respect 
of the payment to or on behalf of that member or 
associated person of any income, benefit or advantage 
whatsoever. 

e)  Any such income paid shall be reasonable and relative 
to that which would be paid in an arm’s length 
transaction (being the open market value). 

f)  The provisions and effect of clauses 6(c), 6(d) and 6(e) 
shall not be removed from this document and shall be 
included and implied into any document replacing this 
document. 

g)  Payment of accounts must first be approved by the 
Executive Committee. This may be done at a meeting or 
by mail, and items may be approved in advance for one 
financial year. 

h)  An Annual Report and Financial Statement shall 
be prepared and posted to members. The Financial 
Statement shall be audited by a person appointed at the 
previous General Meeting. 

7.  Organisation: 

a)  The Secretary-Treasurer shall keep (i) a Minute Book 
containing full minutes of all meetings, and (ii) a 
Register with the names, addresses, professional 
interests and date of joining of all members. 

b)  Affiliated Bodies: Incorporated or unincorporated 
bodies, and other organisations approved by the 
Committee, may become affiliated with the Society on 
acceptance by the Committee, and on payment of such 
annual subscription as may be fixed from time to time. 

c)  Changes in the Constitution may be made only on a 
two-thirds majority of the votes polled, and this vote 
shall be conducted by letter. 

d)  No addition to or alteration or recession of the rules 
shall be approved if it affects the charitable objects, 
the personal benefit clauses, or the winding up clause, 
except as specified under clause 7(g) below. 

e)  The Common Seal of the Society shall be in the custody 
of the Secretary, who shall in pursuance of a resolution 
of the Committee to that effect, affix the same to all 
instruments requiring the same. 

f)  The Society shall not be wound up except on a two-
thirds majority of a postal vote, but shall be dissolved 
in the event of the membership being fewer than five 
(5) persons. In the event of dissolution of the Society, 
its assets shall become the property of the Royal 
Society of New Zealand which shall dispose of the 
assets in accordance with the aims of the Society. 

g)  The provisions and effects of this clause 7(f) shall 
not be removed from this document and shall be 
included and implied into any document replacing this 
document, except that another organisation, which 
must be an Inland Revenue Department approved 
charitable organisation, may be named in place of the 
Royal Society of New Zealand.

Membership

Membership is open to anyone with an interest in freshwater 
sciences, management and education in New Zealand and 
internationally. Members are entitled to attend the annual 
Society conference and associated workshops on topical 
issues, and to receive an annual newsletter detailing recent 
work at research institutions, members’ addresses and 
interests, and recent publications. The Society administers 
grants for conference travel and visits by overseas scientists 
through the SIL Trust Fund. The Society also makes 
submissions to government bodies on behalf of members.

The Society currently has over 350 members coming from 
a wide range of backgrounds, including research institutes, 
regional and district councils, government environmental and 
conservation organisations, universities and consultancies. 
Members’ freshwater interests include:

• native freshwater fish,

• sports fishery management,
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• aquatic invertebrate ecology,

• zooplankton and phytoplankton taxonomy and ecology,

• macrophytes and periphyton ecology,

• lakes, rivers and wetlands,

• water quality management,

• aquatic biosecurity,

• human perceptions of water,

• conservation and restoration of freshwater ecosystems,

• resource management,

• science education.

To become a member, please fill out the membership 

application form and post or email this form to the Society 

Secretary-Treasurer.

Executive & Meetings

See page 3.

History of NZFSS

New Zealand Freshwater Sciences Society was founded 

in 1968 by a group of freshwater scientists interested 

in maintaining links in their field. It was also a time of 

increasing public interest in the management of freshwaters 

with lake weed and eutrophication issues in several areas, the 

newly passed Water and Soil Conservation Act 1967 and the 

first national environmental campaign to ‘Save Manapouri’ 

questioning further hydroelectric power development. Society 

membership remained relatively small during the 1970s, with 

annual conferences held throughout the country attended 

by about 30 members to discuss research and provide 

opportunities to visit areas and collect samples. 

By the late 1970s and early 1980s, New Zealand 

was considering various options for future freshwater 

management during the ‘think big’ era which led to an 

increase in freshwater investigations and reviews of 

freshwater policy as well as research opportunities. This 

time was characterised by the management issues including 

development of the MCI and national debates about ‘wild and 

scenic’ rivers. A highlight for the Society at the end of the 

period was the highly successful running of the SIL conference 

in 1988 in Hamilton, the first of these to be held in the 

southern hemisphere.

By the late 1980s environmental and tertiary education 

reviews were affecting the context for education, research 

and management. This culminated in the reorganisation 

of water management through the Resource Management 

Act 1991, with the associated demise of considerable 

central government funding, the National Water and Soil 

Conservation Authority, DSIR and Water Quality Centre, 

environmental government departments, catchment boards 

and Acclimatisation Societies and their replacement with 

the Ministry for the Environment, NIWA, Department of 

Conservation, regional councils and Fish & Game councils, 

respectively. 

The 1990s saw the decentralisation of freshwater 

management and a growing proportion of society membership 

made up of local and central government officers and policy 

makers, as well as significant increases in under- and post-

graduate student numbers with expanding Universities. 

Society membership expanded steadily through this 

period. The importance of freshwater as an economic and 

environmental resource has remained high, with considerable 

expansion of water use and concerns about environmental 

degradation. Water management has become more sophisticated 

through regional plans and more complex requirements on water 

users through resource consent processes. 

Over the last 10 years the economic value of water 

has increased in proportion with its perceived scarcity, 

with increasing concerns expressed about maintenance of 

water quality with increasing intensification of land use. 

Development of complex modelling of, for example, effects 

of river f low changes on biota, pollutant transport, landuse 

effects on water, has challenged freshwater scientists to 

provide answers to complex technical issues. Society numbers 

have continued to steadily grow, with more emphasis on 

liaison, education and policy and better links with other 

societies, especially with the Australian Society of Limnology 

with which the Society has joint conferences every four years 

since the first joint meeting at Wairakei in 1999. About a 

quarter of Society members are students, with about a third 

practising scientists in research institutions or Universities, 

a third working for regional or central government and the 

remainder in consultancy, other education or advocacy.

Honorary & Past Members

See page 3. 
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How do I Join? 

Sign up online freshwater.science.org.nz/become-a-member – or print/pull out this page, fill in and post to:  
Amy Whitehead, NZFSS Secretary-Treasurer, c/- NIWA, PO Box 8602, Riccarton, Christchurch 8440 
or email to: amy.whitehead@niwa.co.nz.

Please send completed form to: NZFSS Secretary-Treasurer (details at the top of this form).

* The SIL 1987 Trust supports overseas travel awards for beginning NZ scientists and guest lecturer visits to NZ by eminent international freshwater scientists.  

See www.freshwater.science.org.nz for more details.

DETAILS: 

Title  First Name  Middle Initial/s  Last Name 

Postal Address 

 

Email 

Telephone: (main)  (alternate) 

Membership Type: (select one)  
 
Waged 

 
Student 

 
Unwaged

Brief list of your professional interests: 

 

 

PERMISSIONS: (Please select your preferred option for the following and sign to authorise)

I agree to the NZ Freshwater Sciences Society publishing my membership details: 

 
Yes  

 
No Signature 

I give permission for my email address to be added to the NZFSS email mailing group: 

 
Yes  

 
No Signature 

The default format for sending the NZFSS newsletters is a PDF via email. Opt in here if you need a hardcopy posted to you: 

 
Please send me a hardcopy Signature 

PAYMENT: (Please select appropriate boxes) 

 
Waged/Corporate $55 per annum 

 
Unwaged/Student $15 per annum 

 
Life Membership $1375

 
Donation to the SIL Trust* (optional) $4

  
 

 
 Total Amount $ 
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 Date paid  
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