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The New Zealand Limnological Society was formed at a meeting in Christchurch in January 1968. It was renamed the
New Zealand Freshwater Sciences Society (NZFSS) in 2005 to reflect the broad interests of the membership. Its fundamental
aims since inception have been to promote a common meeting ground for freshwater workers in New Zealand and to encourage
and promote the exchange of news and views among them. In particular, a newsletter and a list of research workers and their
interests is compiled and circulated at least once a year and an annual conference is held. The 2015 subscription is $55 per
annum; or $15 for students, the unwaged, or retired persons. Committee members for the 2014–2015 period were:
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Honorary Membership
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npetrove@doc.govt.nz

Elected Committee Members
Kate McArthur
kate@thecatalystgroup.co.nz
Dr Phil Jellyman
phillip.jellyman@niwa.co.nz

Māori Representative
Hannah Rainforth
hannah@ngatirangi.com
Mahuru Robb
mahururobb@hotmail.com
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Simon Stewart
sds20@students.waikato.ac.nz
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Dr Jeremy ‘Jay’ Piggott
jeremy.piggott@otago.ac.nz
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Sophie Allen
sofiarna@gmail.com

Mr A.M.R. Burnet
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Dr V. Cassie Cooper
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Dr G.R. Fish
Dr E.A. Flint
Dr D.J. Forsyth
Dr M. Lewis
Dr R.M. McDowall
Dr D. Scott
Dr B. Sorrell
Dr V.M. Stout
Dr E. White
Emeritus Prof. M.J. Winterbourn

Past Presidents
1968–73 Dr V.M. Stout
1973–75 Dr M.A. Chapman
1975–76 Dr J.M.A. Brown
1976–78 Dr C.W. Burns
1978–80 Dr M.J. Winterbourn
1980–84 Dr B.T. Coffey
1984–88 Ms S.F. Davis
1988–92 Dr J.C. Ward
1992–96 Dr P. Ryan
1997–00 Dr I.K. Boothroyd
2001–02 Dr J.S. Harding
2003–06 Mr N.A. Deans
2006–10 Dr K.J. Collier
2010–14 Prof. D. Hamilton

Previous SecretaryTreasurers
1968–73 Mr A.M.R Burnet
1973–76 Dr C.W. Burns
1976–78 Ms L.H. Tierney
Ms S.F. Davis
1978–80 Dr B.T. Coffey
1980–82 Dr J.A. Robb
1982–84 Dr D. Forsyth
1984–86 Mr B. Biggs
1986–89 Dr I.W. Lineham
1990–92 Dr D. Rowe
1992–94 Dr J. Jasperse
1994–96 Dr I. Boothroyd
1996–98 Dr. K.J. Collier
1999–00 Dr J.S. Harding
2000–12 Dr B. Sorrell

Previous Editors
1968–70 Dr M.A. Chapman
1970–72 Dr S.F. Mitchell
1972–75 Dr M.J. Winterbourn
1975–80 Dr T.K. Crosby
1980–82 Dr M.F. Beardsell
1982–85 Dr J.A. Robb
1986–88 Dr J.C. Ward
1988–89 Dr J.D. Stark
1989–02 Ms J. Talbot
2002–04 Dr R. Young
2004–06 Dr M.J. Winterbourn
2007–09 Dr N. Philips
2010–12 Ms H.J. Rainforth

1. Note that the advocacy and submissions position is now vacant–please let the committee know if you would be interested in taking up this role.
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EDITORIAL
Kia ora koutou,

results published. Just imagine being able to use monthly data for

Another year has passed and

analysis compared to quarterly, or five sampling sites in a lake or

most of us wouldn’t know

river compared to one.

where time went…court

	
  

However the biggest gain we are likely to see from crowd-

hearings, impact assessments

sourced data is the development of ownership of “their”

and fieldwork, research, data

waterway or lake that they go monitor. This not only increases

processing and report writing have consumed our time and we

awareness of the ongoing threats our freshwaters face, but

really could use some help with the above at some time.

encourages people to take action restoring and maintaining

But hey! Help might not be too far off. In fact, your

our valued rivers and lakes. One step further will then be

neighbour might be the one that could take some of your work

to use and publish this citizen science data, for example

load off you, or your gardener or your mother-in-law (yes even

on LAWA, recognising people’s efforts and using this new

her!). Interest and funding has increased over recent years

knowledge for further research.

in an area termed “Citizen Science” which according to good

But we’re not there, yet. So in the meantime, enjoy your

old Wikipedia is “also known as crowd science, crowd-sourced

read of this year’s newsletter. Amongst many other topics

science, civic science, volunteer monitoring or networked

you can read about Māori involvement in freshwater, find out

science and is scientific research conducted, in whole or in

about mind-sucking creatures and read up on the vast range

part, by amateur or nonprofessional scientists”. The idea of
citizen science isn’t new with many diverse projects running
worldwide involving recognised scientific institutions such as
Yale and Oxford Universities and many more (see here for an
example www.citizensciencealliance.org).
I find this topic extremely intriguing, because I believe
that community groups and ecologically-minded individuals
could collect trustworthy and high-quality data, if trained
appropriately. So in order to satisfy my scientific-minded
brain, I need research that proves that this is the case. And it
seems that I’m not the only one that wants to get an answer to
this question.
The New Zealand Landcare Trust has recently received funding

of research conducted and impact assessments and consulting
work done by our members – all professionals by the way.
Just like the last two years, I’d like to thank Natasha
Petrove (co-editor) who spends weeks chasing members up
for their contributions, dealing with late entries and always
maintains a friendly voice in her emails. And Kim Hickford
who made sure the newsletter is looking hot and appealing.
Thank you!
Last but not least, I thank you, dear reader, for taking the
time in your no doubt busy life to read or skim through this
document to keep yourself posted about what your fellow
researchers have been up to.
Ngā mihi nui,

for a three year project to figure out how comparable data collected
by non-scientists versus professionals is. A national steering group

Kati Doehring

has been formed to finalise details and I can’t wait to see the first

Newsletter Editor
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Routeburn River.
Photo © Angus McIntosh

President’s piece
As we all know, freshwaters (including estuaries) are the hot

•

Canvassing input from our members and preparing a

topic in environmental management and in many parts of

submission for the Ministry for the Environment on the

New Zealand battles for water (quantity and quality) are being

Draft Implementation Guide to National Policy Statement

fought. Some would argue that how we, as a nation, eventually

– Freshwater Management (NPS-FM).

sort out freshwater protection and allocation will make or

•

break New Zealand economically. So the stakes are very high

submission for the Ministry for the Environment on

and most of us have been involved in this powerplay in one way
or another.
Currently, the demand for exacting knowledge about
freshwater environmental impacts and restoration outcomes is
probably as high as it ever has been and many of us will play key

Freshwater Accounting in the NPS-FM.
•
•

as individual freshwater scientists and as a society must be to
maintain and promote a very high level of scientific robustness,
integrity, transparency and professionalism in the freshwater
resource debates. This is how best to maintain our reputations

Canvassing input from our members and preparing a
submission for the Ministry of Primary Industries on their
draft National Environmental Standards – Production

reverberate throughout New Zealand for generations to come.
mirrors the demand for the freshwater resource. Our roles both

Participating in a Science Update and a Science-to-Policy
workshop of the Land and Water Forum.

roles in our national outcome for freshwaters. This outcome will
So, the demand for high quality science about freshwaters

Canvassing input from our members and preparing a

Forestry (NES-PF).
•

Providing input to the 2015 conference organising committee.

The NES-PF was of particular interest to many of our
members and I feel that we made a very valuable contribution
to the policy debate around guidelines to protect freshwaters
affected by production forestry. Our submissions to the

as scientists and as a professional society and how best to serve

Ministry for the Environment and the Ministry of Primary

the New Zealand of today and of the future.

Industries are available on the NZFSS website: freshwater.

Over the past year, the NZFSS has been asked to input
its expertise into a wide array of environmental debates

science.org.nz/index.php/bulletin-board/#submissions
Since taking over the presidency of the NZFSS from

and policy developments. This is very positive, because each

David Hamilton in January, my first 8 months of engagement

request for our feedback is a chance for the Society to share

in the role have consisted of “learning the ropes” of how our

its expertise and to be a serious player in these debates and

Society functions from many skilled and helpful colleagues,

policies. This heightens our profile, sharpens scientific

especially members of our Executive Committee, to help guide

debate among our members and contributes the best available

us through a busy time.

information to public debates and policy decisions.
Some of the activities the Society has been involved with
since I took over the presidency in January 2015 include:
•

Canvassing signatures of support from members and
providing a letter of support (via the International
Society of Limnology (SIL)) calling for the contents of the
environmental impact studies on a proposal to construct
a canal linking the Atlantic and Pacific Oceans via Lake
Nicaragua to be made public.

•

Providing a letter of support for a consortium of our

Opportunities for the Society to submit on government
policy will continue and you will continue to receive emails
when the opportunities for submission arise. Please feel free
to send us your thoughts and comments.
Finally, we’re approaching our annual conference, which
will be held near Wellington where we will be joined by the
Australian Society for Limnology. I hope you can make it
because this promises to be another great conference, with
excellent opportunities for trans-Tasman networking and
knowledge sharing.

Australian colleagues to host the 2019 American Society of

Marc Schallenberg

Limnology and Oceanography (ASLO) conference in Brisbane

President, New Zealand Freshwater Sciences Society
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Ritchies Bay, Lake Pearson, in the Canterbury
High Country in autumn 2015.
Photo © Angus McIntosh / www.ecologylive.com

He Maimai Aroha
– Farewells
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Goodbye Charlie Mitchell
1951–2015
Charles (Charlie) Mitchell died down by his beloved fish
ponds near Raglan on Monday 14 September 2015. He was
64. Charlie had equal quantities of wisdom, idealism, and
determination – not always a comfortable combination.
Among his achievements was the development of inanga
culture techniques, and the dissemination of this knowledge
to Chile through visits to researchers there. Charlie was
an expert in the identification and restoration of inanga
spawning sites, which have been much damaged by pastoral
farming and flood control schemes, and pioneered techniques
for elver passage over dams. He leaves a huge hole in the
community of fishery researchers and fish enthusiasts
nationwide, and we will greatly miss him. His brand of
enthusiasm and dedication was unique. Charlie is survived
by his wife Jan and children Theo, Jody and Megan and six
whitebait rearing ponds.
Brendan Hicks
University of Waikato
I first met Charlie in 1969, when we were fellow residents
at University College in Dunedin. Tall, gangly, and mildly
dishevelled, Charlie cut a distinctive figure amongst the
milling crowds of newly minted freshers. But what really set
him apart was his hard-wired smile and his infectious sense of
humour. To know Charlie was to laugh.
Somehow, he had managed to find enough space in
the cramped confines of his hostel room to set up a small
freshwater aquarium. Its sole inhabitant was a stocky little
fish which to my untutored eye looked to be more fin than
body, and spent most of its time huddled into the pebbles
which covered the floor of the tank.
Pinned to one wall of the aquarium was a hand-written
label: Gobiomorphus basalis. “What is it? ” I asked. Charlie
affected astonishment. Hadn’t I heard of it? For it was truly
remarkable – first discovered in the 1840s, but forgotten for a
century until it was rediscovered in the early 1960s: almost as
good as a new species. There was more – lots more – of which I
remember none of the detail but all of the enthusiasm. He was
like a kid with a new toy.

Charlie with one of his six whitebait ponds.

Charles (or Charlie as we used to call him) was the most
skilled person I knew in matters of fish husbandry – he had
a special knack in handling delicate species and inducing
spawning. He had an abiding passion for conservation and
care for the environment, and leaving a very small ecological
footprint. He also excelled in innovation and “thinking
outside the square”, skills that didn’t always fit well within
the rigours of conventional scientific approaches, but skills he
was able to utilise in his own projects and pass on to others.
A big man with a big heart – he will be greatly missed.
Don Jellyman
NIWA
To see more tributes, or add your own memories of Charlie,
see the forum page that has been set up at:
freshwater.science.org.nz/index.php/forums/viewthread/46/

Martin Unwin
NIWA
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EOS Ecology staff engaging young minds in the world of fish.
Photo © EOS Ecology / Shelley McMurtrie
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Commercial Eel Fishing
Database Underway
By Bill Chisholm

The South Island Eel Industry Association, in partnership

This has allowed it to now be implemented nationwide.

with NIWA and the North Island Eel Enhancement Company,

The electronic data capture tool, and associated database,

have developed a GPS-based data logging project which

is a method for the industry to become more closely involved

uploads freshwater fisheries and habitat data into a central

in obtaining information for freshwater management issues.

database. The project was developed to capture GPS-based

Fishers are able to use the new technology successfully in the

data on eel catch, effort and ancillary information on

field to capture robust data.

freshwater habitats where commercial eel fishing operations

While not all eel fishermen are yet using the datalogging

occur. The ancillary data includes hydrometric, water quality

system, uptake of the system has been rapid, and is over

and photographic data of the freshwater habitats being fished.

50% in most fished areas of the South Island. Those eel

The fyke-net catch is recorded in the database using the

fishermen involved in the development and use of the system

following fields:

fully appreciate the possibilities of such a system to capture

•

GPS position.

ancillary environmental information, and its wider use in

•

Shortfin eel catch (estimated catch of legal shortfin eels).

•

Longfin eel catch (estimated catch of legal longfin eels).

•

Number and species of eel released (mature migrant eels,

property of the South Island Eel Industry Association

and longfin eels > 4kg are released unharmed).

(for South Island data) and the Eel Enhancement Company

Bycatch species (e.g., koi carp, giant kōkopu, perch, etc).

(for North Island data).

•

Environmental and other data are also recorded. These data
have a one to one relationship with the catch site, so the
presence/absence of fish can be correlated with habitat and
habitat changes. Environmental data fields include: water
temperature (°C), river flow, comments, and site photograph.
Field trials of the dataloggers by selected eel fishermen in
Southland demonstrated a successful proof of concept.

Photo © South Island Eel Industry Association

Giant kōkopu sometimes show up in eel nets.

freshwater management.
NIWA is responsible for the overall management and
operation of the central database. The information held is the

Database queries and further information
can be obtained from:
North Island –
Tom Hollings, Ph 027 495 3953 | tom@hrm.co.nz
South Island –
Bill Chisholm, Ph 027 221 4739 | bill@chisholm.co.nz

Photo © South Island Eel Industry Association

Eel fisherman setting a fyke net in Lake Ellesmere.
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Māori Contribution
By Mahuru Robb and Hannah Rainforth

Tēnā koutou katoa,
Ko Ngāti Pūkeko, ko Ngāi Tamarāwaho ngā hapū,
Ko Ngāti Awa, ko Ngāti Ranginui ngā iwi,
Ko Mahuru Robb ahau.
First, I want to acknowledge all the hard work that our Māori
freshwater scientists and our Māori communities have been
undertaking all over the motu! It has been another busy
year with regard to Māori and freshwater issues. All over the
country our freshwater scientists, iwi researchers and mana
whenua groups have been working hard to restore health
of freshwater in rivers, streams, lakes and wetlands. From
our perspective, restoring health is holistic and includes
biological, physical, cultural, metaphysical, sprititual and
of course health of our people which is initimately linked to
the environment. Māori researchers and mana whenua have
been leading and collaborating on projects that utilise both
mātauranga Māori and science tools to manage and monitor
freshwater habitats, and looking at best practise approaches
to do this.
Of course, when we start to look at collaborative
approaches to freshwater management and monitoring then
we need to look at issues of governance. The iwi leaders
forum have been busy travelling the country to update
the range of mechanisms for achieving iwi/hapū rights
and interests in freshwater under the NPS-FM, alongside
presentations on the draft Bill for the Ture Whenua Māori

Act. As local governing bodies look to implement the NPS-FM
in various regions around the country, Māori water rights,
interests and governance need to remain at the forefront of
these conversations.
There are varied approaches to implementing iwi rights
and interests under the NPS-FM. It’s worth noting here that
due to the timing and nature of relationship building in this
space, I won’t identify the particular Councils, but highlight
some of the approaches that are being recommended.
The success of collaboration decision making relies on a
foundation of partnership, and the details around governance
to be formalised. From here, one approach is to establish and
resource a separate Māori work-stream, where mana whenua
representatives can caucus to identify their values, indicators,
methods and implementation approaches that work for
them, and then input into the collaborative process. These
approaches mean that mātauranga and tikanga Māori are
kept in the hands of mana whenua, which is essential in this
space. In parts of the country, this approach is being utilised
and proving successful, and an opportunity to share and learn
from both the challenges and successes.
In the Waikato, there is already a co-governance agreement
around the Waikato River, and a number of collaborative
projects led by iwi researchers and hapū groups within the
catchment. Yvonne Taura is from Waikato, and working with
both Manaaki Whenua-Landcare Research and the Waikato
Raupatu River Trust on a wetland indicators project. And she
has kindly shared some of her experiences opposite.
On behalf of Hannah and myself, I want to wish you all
the best for the rest of the year and I look forward to seeing
you all, and meeting our Aboriginal and Australian colleagues
at the conference in November.
Ngā mihi nui ki a koutou katoa,
Mahuru Robb and Hannah Rainforth
NZFSS Māori Representatives

for more information:
For any Māori freshwater scientists, researchers or students
who would like to join the NZFSS Māori roopu, please email
Māori.fwss@gmail.com
Photo © Mahura Robb

Living Water replanting day at Lake Ruatuna with Ngāti
Apakura and local schools.
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The Best of Both Worlds!
Ko Ngāiterangi, Ngāti Ranginui, Ngāti Tūwharetoa,
Ngāti Hauā me Te Atihaunui-a-Pāpārangi nga Iwi
Ko Yvonne Taura tōku ingoa
Naianei tonu kei te mahi ahau, ki raro i te korowai o te iwi
o Waikato-Tainui me te roopu Manaaki Whenua, ko ahau te
kairangahau o te kaupapa nei. Ko te mea nui kia tatou katoa,
ko te kaitiakitanga o te mauri o Te Awa Tupuna o Waikato.
No reira, tēnā koutou, tēnā koutou, tēnā koutou katoa.
In 2013, Waikato-Tainui and Landcare Research/Manaaki
Whenua signed a Memorandum of Understanding to
work collaboratively in research, learning and leadership
opportunities aimed at enhancing the natural environment in
the rohe of Waikato-Tainui. Currently a MBIE-funded Vision
Mātauranga Capability Fund has enabled a co-placement
of a researcher to lead a collaborative project within the
Waikato Raupatu River Trust (entity of Waikato-Tainui Iwi
Authority) and Manaaki Whenua. This opportunity allowed
me, an emerging scientist and wahine Māori to work within
two worlds of mātauranga Māori and Western science.
My experience has been an eye opener, and a positive one.
Working for the tribe has enabled me to engage with our
tribal members, strengthen my bonds with my own marae,
hapū and iwi, and learn more about the values and aspirations
of Waikato-Tainui.
The aim of the research is to develop a tikanga Māori

Flyer for the collaborative project, looking at rākau
preservation techniques in the Waikato.

monitoring framework which draws upon mātauranga Māori
and Western science to determine the relationship between
freshwater wetlands and cultural practices of Waikato-Tainui.
By working within a tribal organisation and a Crown Research
Institute I’ve learnt that to undertake research for the benefit
of collaborative resource management, mātauranga Māori and
Western science cannot be conducted in isolation from each
other, they need to be conducted simultaneously.
A major benefit of the project is to work collaboratively
with Waikato-Tainui and Manaaki Whenua, utilising both
knowledge systems to develop an innovative conceptual
framework that informs contemporary perspectives that is
consistant with the values and aspirations Te Awa Tupuna
o Waikato. This will provide Waikato-Tainui with a form of
application in the management of freshwater ecosystems from
a mātauranga Māori perspective.

Yvonne Taura
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Franklin,	
  P.A.;	
  Bartels	
  B.	
  2012:	
  Restoring	
  connectivity	
  for	
  migratory	
  native	
  fish	
  in	
  a	
  New	
  Zealand	
  stream:	
  
effectiveness	
  of	
  retrofitting	
  a	
  pipe	
  culvert.	
  Aquatic	
  Conservation:	
  Marine	
  &	
  Freshwater	
  Ecosystems	
  22(4):	
  489–497.	
  
	
  

Fish Passage

Lessons	
  Learnt	
  001	
  
Installation	
  of	
  a	
  fish	
  ramp	
  and	
  baffles	
  to	
  
	
  restore	
  fish	
  passage	
  at	
  a	
  perched	
  culvert	
  

September 2015

This case study forms part of a series that
provides key information and guidance about
how to potentially improve a fish passage
barrier in a New Zealand waterway.
While providing fish passage is advantageous to
most fish, removing or remediating a barrier can
also affect fish populations by introducing
invasive species to new areas.
STRUCTURE TYPE

5/5

SUCCESS RATING

What was the problem?

What was the solution?

Several	
  indigenous	
  fish	
  species	
  were	
  excluded	
  by	
  a	
  
perched	
  concrete	
  culvert	
  in	
  Bankwood	
  Stream,	
  
Hamilton	
  (1.5	
  m	
  diameter;	
  73.8	
  m	
  length;	
  gradient	
  
0.3–2.55°).	
  	
  The	
  barrel	
  water	
  velocities	
  were	
  also	
  
too	
  high	
  to	
  permit	
  upstream	
  passage	
  for	
  swimming	
  
fish,	
  such	
  as	
  inanga	
  (Galaxias	
  maculatus)	
  and	
  
common	
  smelt	
  (Retropinna	
  retropinna).	
  	
  

We	
  initially	
  installed	
  a	
  fish	
  ramp	
  at	
  the	
  outlet	
  of	
  
the	
  pipe	
  culvert.	
  The	
  ramp	
  was	
  made	
  of	
  concrete,	
  
embedded	
  with	
  cobbles	
  and	
  angled	
  horizontally	
  
(5°).	
  It	
  is	
  16	
  m	
  long,	
  0.9	
  m	
  wide	
  and	
  has	
  a	
  slope	
  of	
  
5.7°.	
  A	
  receiving	
  pool	
  (approximately	
  2	
  m	
  x	
  2m)	
  
was	
  installed	
  at	
  the	
  top	
  of	
  the	
  ramp.	
  	
  

Declines	
  in	
  indigenous	
  fish	
  species,	
  such	
  as	
  inanga	
  
and	
  common	
  smelt,	
  are	
  a	
  significant	
  concern	
  for	
  
local	
  communities	
  in	
  the	
  catchment.	
  	
  
We	
  considered	
  protection	
  and	
  restoration	
  of	
  access	
  
to	
  upstream	
  habitats	
  a	
  priority,	
  as	
  the	
  whitebait	
  
fishery	
  is	
  of	
  cultural	
  and	
  recreational	
  importance.	
  
Our	
  key	
  aim	
  for	
  this	
  work	
  was	
  to	
  restore	
  upstream	
  
passage	
  for	
  non-‐climbing	
  fish	
  species.	
  
	
  
	
  

BEFORE

April	
  2007.	
  Photo:	
  NIWA	
  

	
  	
  

Monitoring	
  showed	
  that	
  the	
  fish	
  ramp	
  alone	
  did	
  
not	
  provide	
  passage	
  for	
  the	
  target	
  species	
  
because	
  of	
  high	
  water	
  velocities	
  in	
  the	
  culvert.	
  In	
  
response,	
  we	
  installed	
  spoiler	
  baffles	
  within	
  the	
  
culvert.	
  	
  
Thirty	
  six	
  UV	
  stabilized	
  polyethylene	
  spoiler	
  baffle	
  
sheets	
  (2	
  x	
  0.9	
  m)	
  with	
  baffles	
  (0.25	
  x	
  0.10	
  x	
  0.12	
  
m)	
  spaced	
  0.10	
  m	
  apart	
  laterally	
  and	
  0.25	
  m	
  
longitudinally	
  were	
  secured	
  to	
  the	
  culvert	
  base	
  
with	
  5	
  mm	
  dynabolts	
  and	
  20	
  mm	
  stainless	
  
washers.	
  Baffles	
  were	
  configured	
  in	
  alternating	
  
offset	
  rows	
  of	
  3–4	
  baffles.	
  

AFTER

	
  
	
  

September	
  2009.	
  Photo:	
  NIWA	
  

* Success rating: 5/5 – Excellent. Improved passage for all target species.
*	
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Success	
  rating:	
  5/5	
  –	
  Excellent.	
  Improved	
  passage	
  for	
  all	
  target	
  
species.	
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Monitoring results
Monitoring	
  showed	
  that	
  installation	
  of	
  a	
  ramp	
  allowed	
  common	
  bully	
  passage	
  upstream,	
  and	
  the	
  ramp	
  
and	
  baffles	
  enabled	
  juvenile	
  banded	
  kokopu,	
  smelt	
  and	
  inanga	
  to	
  migrate	
  upstream	
  (Figure	
  1).	
  

Figure	
  1.	
  Results	
  of	
  fish	
  community	
  monitoring	
  before	
  and	
  after	
  ramp	
  and	
  baffle	
  installation	
  
upstream	
  of	
  the	
  culvert	
  over	
  time.	
  

	
  

Did it work?
Installation	
  of	
  a	
  fish	
  ramp	
  and	
  spoiler	
  baffles	
  at	
  a	
  pipe	
  culvert	
  can	
  overcome	
  migration	
  barriers	
  for	
  weak	
  
swimming	
  fish,	
  such	
  as	
  inanga	
  and	
  common	
  smelt,	
  under	
  low-‐flow	
  conditions	
  and	
  can	
  enhance	
  the	
  
composition	
  of	
  the	
  upstream	
  fish	
  community.	
  

Lessons learnt
1. Outcome	
  monitoring	
  is	
  critical	
  as	
  it	
  was	
  found	
  that	
  installing	
  a	
  fish	
  ramp	
  alone	
  did	
  not	
  provide	
  
passage	
  for	
  the	
  target	
  fish	
  species.	
  
2. This	
  remediation	
  configuration	
  could	
  be	
  used	
  successfully	
  for	
  other	
  structures	
  with	
  similar	
  
characteristics	
  and	
  dimensions,	
  and	
  can	
  probably	
  be	
  adapted	
  to	
  other	
  sizes.	
  In	
  this	
  particular	
  
location,	
  the	
  baffle	
  sheets	
  should	
  have	
  been	
  secured	
  better	
  and	
  ideally	
  they	
  should	
  have	
  been	
  
another	
  block	
  wide.	
  
3. The	
  receiving	
  pool	
  at	
  the	
  downstream	
  end	
  of	
  the	
  culvert	
  needs	
  to	
  be	
  large	
  enough	
  to	
  provide	
  
resting	
  areas	
  for	
  fish	
  and	
  dissipate	
  energy	
  without	
  causing	
  turbulent	
  conditions	
  unsuitable	
  for	
  fish.	
  	
  

For further information
Contact:	
  Paul	
  Franklin	
  (Paul.Franklin@niwa.co.nz)	
  
Reference:	
  
Franklin,	
  P.A.;	
  Bartels	
  B.	
  2012:	
  Restoring	
  connectivity	
  for	
  migratory	
  native	
  fish	
  in	
  a	
  New	
  Zealand	
  stream:	
  
effectiveness	
  of	
  retrofitting	
  a	
  pipe	
  culvert.	
  Aquatic	
  Conservation:	
  Marine	
  &	
  Freshwater	
  Ecosystems	
  22(4):	
  489–497.	
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Student news

List of student liaisons:
Otago University: Jason Augspurger
University of Canterbury: Richard White
Massey University: Paul Boyce
University of Waikato: Simon Stewart
Auckland University: Emma Moffett

Kia ora folks,
After a cold winter I’m sure everyone is welcoming the
recent turn to spring that we’re experiencing. No doubt for
many people that also means planning for up-coming field
campaigns…Spare a thought for those of us that will be inside
in front of a computer this summer.
There is very little news to report from the executive
committee to the student members. This is typically a good
sign. In the case that you do have any concerns, you are more
than welcome to contact me at any stage. There is also a
network of student members at each University with whom I
try to make regular contact with. Their names are listed at the
top of the page, and contact details can be found in the contacts
list on p83, if you would like to raise a point with them.
A lot of work is currently going into this year’s joint
conference with the Australian Society of Limnology and
it would be great to see as many students there as possible.
Please remember that the society provides the V. H. Jolly
travel awards for students to attend the annual conference.
More details at: freshwater.science.org.nz/index.php/
students. The awards have been under-subscribed for the last
couple of years so please apply! The organising committee
are planning some great events for this year which will be
finalised in the coming weeks.
If not beforehand, I hope to catch up with as many of you
as possible at the conference!
Simon Stewart
sds20@students.waikato.ac.nz
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S.I.L. 1987 Trust Fund
Travel Grant-in-aid Report
By Nixie Boddy

In July/August of this year I was
fortunate enough to be given
the opportunity to travel to the
United States of America and be
involved in a series of exciting
research opportunities.
First I travelled to the
Rocky Mountain Biological Laboratory in Colorado to
collaborate with Professor Bobbi Peckarsky. She has been
studying biological interactions in high altitude snowmeltdriven streams, some of the most vulnerable streams to
climate change, for the last 25 years. This trip provided
me with the opportunity to work with a dataset of fish
distribution responses to climate change over the last 20
years, which will allow me to contrast findings from Colorado
with the systems I am studying here in New Zealand. Both
study areas are small high-altitude steams, relatively free
of human influence, and where the primary driver of fish
population change in the near future will be climate change.
This comparison will also be particularly interesting and
informative for conservation purposes because I will be able
to compare differences in fish population resilience between
stream systems with predictable annual floods and droughts
(Colorado, due to the streams being snowmelt fed) and highly
unpredictable systems (Southern Alps of New Zealand).
My next stop was Wyoming to spend a week with Dr Bob
Gresswell, studying native trout declines due to non-native
trout invasion in Yellowstone Lake. The contrasts between
how you might tackle the conservation and management of
native trout vs. native galaxiids in the face of a non-native
trout invader were extremely interesting, and the differences
in management largely appeared to reflect which of the fish
was more highly valued by recreational fishermen.
For example, in Yellowstone Lake the native cutthroat trout
are highly sought after as a game fish, and as a result, current
management is extremely focussed on reducing the invasive
lake trout population. Management strategies are based on
the fact that the invasive lake trout and native cutthroat

trout have different spawning times, so they net and kill
adult lake trout, and smother eggs in known spawning sites
to reduce the invasive population. In New Zealand however,
the invasive trout are a prized sports fish, so management is
much less intrusive, and tends to involve more passive options
such as fish barriers that trout cannot get past, creating
upstream refugia for native fish. I also got the opportunity to
experience field techniques for studying native-invasive fish
interactions in lakes which was fantastic.
I then attended and presented at the 145th Annual
meeting of the American Fisheries Society in Portland,
Oregon, USA. AFS is a large internationally-recognised
conference that draws fisheries biologists from all over the
world, addressing how freshwater and marine resources are
managed, conserved and restored globally. This year there
were 104 symposia with over 1900 presentations, and around
4000 participants.
During the conference I presented my work on
riverscape heterogeneity controls on spatial patterns in
fish diversity and abundance associated with flow and
temperature variability in stream networks, as part of a
symposium on recent advances in establishing fish-habitat
relationships in lotic systems. I presented my recent work
on how spatial network models incorporating confluences,
flow direction, and stream size revealed fish abundances
changed substantially with distance to confluence in
heterogeneous riverscapes, whereas little change was detected
in homogenous riverscapes. Specifically, non-native trout
abundance increased with proximity to stable (i.e., low
flow and temperature variability) reaches, whereas galaxiid
abundance decreased with proximity to stable reaches, likely
due to negative competitive and predatory interactions. As
a result, heterogeneous riverscapes facilitated coexistence
between galaxiids and trout in New Zealand, expanding
riverscape diversity. Therefore the amount and configuration
of flow and temperature heterogeneity within riverscapes
is an important contributor to both local and large-scale
patterns in fish diversity and abundance.
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Student news continued

The recent advances in establishing fish-habitat

My trip was inspiring, created a number of exciting

relationships in lotic systems symposium in particular was

opportunities and contacts, and was hugely beneficial to

fantastic to be able to attend and participate in so early in

my PhD studies and my development as a scientist. I am

my PhD, and allowed me to meet and discuss my project with

extremely appreciative for the support of the NZFSS through

many of the global leaders in my field, such as Julian Olden,

their grant-in-aid for helping fund my travel, research, and

Jason Dunham, Bob Gresswell and Peter McHugh. I got

conference participation.

extremely positive and useful feedback, such as different
kinds of analysis to try and resampling strategies from my
presentation which I will incorporate in the next stages of my
PhD, and the high level of interest I received in my project was

Many thanks,
Nixie Boddy

very encouraging. This conference was not only a fantastic
learning experience, but it provided excellent opportunities
for networking, and I received numerous invitations to visit
and collaborate with research groups in New Zealand and

for more information
Freshwater Ecology Research Group

the United States as a result of attending and presenting at

Tel: +64 3 3642 987 ext 6051

this conference.

Email: nixie.boddy@pg.canterbury.ac.nz

Canterbury University students sampling the Hawdon River
near Cass on a freshwater ecosystems field course.
Photo © Angus McIntosh / www.ecologylive.com
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Critter of the Year 2015
By Karen Shearer

The mind-sucking alien – Nematomorpha
(horsehair or gordian worm)
As I was pondering over what amazing freshwater invertebrate
to excite you all with this year, I happened to pick up a National
Geographic. And there it was, front cover – “Real Zombies –
The Strange Science of the Living Dead” and inside a feature
article on “Nature’s Nightmare Mindsuckers”, including a
horsehair worm that had busted its way out of a hapless cricket
(page 38 of the November 2014 issue). Awesome!!
Nematomorpha (commonly known as horsehair or gordian
worms) are a phylum of parasitoid animals superficially similar
to nematode worms in morphology, hence the name. The
common horsehair title came about because of an archaic belief
that the worm was a horse hair that animated upon hitting
water. The story of Alexander the Great and the legendary
Gordian Knot, and the worm’s ability to tie itself up in knots

The life cycle of the horsehair worm starts off innocuous
enough, but then so did the movie “Alien”. The eggs hatch and
the worm larva settle on the stream bed. Unable to swim up the
water column, the larva simply wait to be eaten by the larvae of
other insects like midges, mayflies, and mosquitoes. The insects
metamorphose and emerge from the water, living out their aerial
lives with the worm larva in tow. Then the horror story starts
to get going. When the insect dies it is eaten by an arthropod
(e.g., crickets and wetas), and the worm makes itself at home in
the digestive system of the hapless host. On maturity, the worm
chemically alters the ‘mind’ of the host forcing it to seek out
water where the worm then bursts out the back, ready to begin
the aquatic breeding stage. The non-feeding adult, now free,
“swims” around in search of a mate. On mating the male dies,
and the female goes on to lay as many as 15 million eggs, which
she pastes underwater on a stick or stone, and then she also dies

(especially during mating) is the basis for the gordian worm title.

(a fairly typical horror movie storyline). Two weeks later, her eggs

In 333 B.C., 23 year old Alex marched his army into Asia Minor

hatch into the larvae that settle once more onto the river bottom,

and came across a massive exceedingly intricate and supposedly

beginning the process anew.

unsolvable knot (known as the Gordian Knot). Legend held

Generally only one horsehair worm emerges per arthropod,

that the hero who could undo this knot would rule Asia. After

although sometimes 2–3 can be resident. The most seen emerging

several unsuccessful attempts to untie the knot Alex resorted

from its host is 32!! They can be found in watering troughs,

to the time-honored tradition of “why use a scalpel when a

swimming pools, streams, puddles, cisterns, and on one occasion

sledgehammer will do” and sliced the knot in half with a stroke

I had a very concerned member of the public bring in a specimen

of his sword, thereby “solving” a knotty problem, and going on to

that came out of the bathroom sink tap! The adults can be found

cement his claim as ruler of the known world.

in abundance along slow flowing margins of rivers – the tail

At first glance, horsehair worms could be mistaken for long

stuck in the gravel and the rest of the body waving around in the

strands of plant root or even copper wire, until they freak you

water column like it just don’t care. Unfortunately this behaviour

out by moving. They can be many centimetres long (ranging in

can make it a tasty treat for browsing trout – I once saw a trout

size from 50 to 100 centimetres long and can reach (in extreme

gut jam packed with horsehair worms!

cases) up to 3 metres, and 1 to 3 millimetres in diameter), and

…And there we have it fellow critter fans – who knew how

are typically red-brown in colour. The tail end of the body may be

interesting and complex a worm that looks like a bit of horsehair

Y-shaped, while the head end is simply a rounded tip.

could be!

Photo © Listdom.worldpress.com

A ’ knotty’ problem.

Photo © A Henderson

Busting out.

Photo © MG Bolek

Egg-laying.

Reference material used in article was sourced from:
Hanelt, B. Parasitologist at University of New Mexico specialist in Nematomorpha (yes, it seems you can get funding to look at these guys! Wow!)
sites.google.com/site/haneltlab/home.
Simon M 2014. Absurd creature of the week: the parasitic worm that turns crickets into suicidal maniacs. www.wired.com/2014/05/absurd-creaturehorsehair-worm/.
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Recording fish weights and lengths during non-migratory galaxias
monitoring work at Fraser Spring, Twizel, December 2014.
Photo © Natasha Petrove

Research News
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UNIVERSITIES

University of Auckland

The freshwater ecologists at the University of Auckland have
been busy in the past year. Most notably we have adopted the
moniker ‘Auckland Freshwater Ecosystems Lab’ because, well,
everyone needs a fancy name don’t they?

Some Like It Hot
We have been ramping up our work on contemporary
evolution of consumer functional roles in ecosystems.
Emma Moffett has started her PhD research that is
examining how thermal adaptation leads to population
divergence in the functional role of Gambusia (mosquitofish)
in streams, springs and wetlands. Much of this research is
being done in collaboration with Eric Palkovacs and Dave
Fryxell at the University of California, Santa Cruz, where
Kevin Simon recently spent part of his study leave. We have
been using populations of Gambusia in geothermal springs
in the Owens Valley, California and in New Zealand as model
systems. Gambusia like it hot and we’re using metabolic

Photo © Dave Fryxell

theory to understand how temperature changes their role in
energy and biogeochemical cycling.

Gambusia in warm springs in the Owens Valley, California.

Applied Ecology – Invaders, Mines,
Urbanisation and Pollution
We have been continuing work on a range of applied fronts.
Finn Lee has also been working with Gambusia in his MSc
research and he’s focusing on how agricultural land use
facilitates Gambusia invasion and its role in food webs. We have
continued working on mine systems in collaboration with
Jon Harding at Canterbury. Javiera Mulet-Bunder finished
a New Zealand-wide survey of littoral macroinvertebrates and
zooplankton in pit lakes of active and abandoned mines for
part of her MSc research. Rose Gregersen has recently been
examining stream food web structure and ecosystem function
at the Tui Mine restoration. Alana Wylie is completing her
MSc work focused on interactive effects multiple herbicides on

Photo © University of Auckland

invertebrate-biofilm interactions. Our work in urban systems
has been ticking along with Emma publishing her MSc research
dealing with nutrient limitation and Thomas Parr publishing

Rose Gregersen sampling a lovely orange mine stream.
The stream bed matches her hat!

his work dealing with organic matter biogeochemistry. Finally,
we have been wrapping up our work on atmospheric nitrogen
deposition with Kevin having spent time in the US working
with colleagues to finish modelling results from several wholewatershed 15N tracer additions in whole-watershed nitrogen
enrichment studies.
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University of Canterbury

The Freshwater Ecology Group (FERG) at the University

in Canterbury agricultural waterways. Last summer she

of Canterbury, and part of the Waterways Centre for

undertook a small-scale trial of macrophyte control methods.

Freshwater Management, has had a busy year. Read on to

This summer, Katie will test the intensity of shade required

find out more about what’s been happening in the museum

to control macrophytes and undertake a survey of site

over the past year.

characteristics affecting macrophyte distribution. Brandon

The Fossil Hall

will be trialling denitrification bioreactors to remove excess
nitrate from tile drainage and to improve the ecology of

Mike Winterbourn has completed his ecological study of the

agricultural waterways on the Canterbury Plains. His initial

snail Potamopyrgus estuarinus and has submitted a manuscript

research consists of quantifying the spatial and temporal

for publication. He is continuing to work on the diet, parasites

fluxes of nitrate along several 1 km study reaches on

and size relationships of adult stoneflies, especially the

Canterbury farms. This information will be used to design

Stenoperla species. This work includes an investigation

bioreactors to target ‘nitrate hotspots’. While most bioreactor

of the phylogeography of S. prasina in collaboration with

research has focused on water quality improvements, a

Steve Pohe. Mike has also collaborated with Michelle

significant part of Brandon’s research will address the

Greenwood (NIWA) in developing a lotic invertebrate index

impacts of bioreactors on stream primary production, benthic

for flow evaluation, a New Zealand version of the British LIFE

invertebrate and fish communities.

project. He is also contributing to the stream invertebrate

New field technicians on the project included Hilary

chapter of the forthcoming book “Advances in New Zealand

Jacomb and Nicky Glenjarman who have been essential both

Freshwater Science”.

in the field and in the lab, carrying out the monitoring of the

Jon Harding continues to focus on the CAREX

nine experimental sites alongside CAREX research technician,

agricultural stream rehabilitation project. Jon has been busy

Hayley (Stoddart) Devlin. Nicky swiftly converted from

testing sediment traps and applying the sand wand to control

a technician role to a Masters on trialling the effects of

and remove fine sediment from agricultural streams. Jon also

sediment on freshwater fish as well as the effectiveness of

continues his long-term research on the effects of mining on

sediment-removal tools in improving freshwater health.

streams ecosystems and has been working with Kevin Simon

Fresh from submitting her PhD, Helen Warburton joins the

(University of Auckland) and several postgraduate students.

team bringing her statistical expertise to the challenges of

Angus McIntosh took sabbatical leave in 2015, taking

organising and analysing large collaborative, multivariate

the opportunity to finish projects in New Zealand and also

datasets.

visit colleagues in Australia. Angus has continued leadership

One of the greatest highlights of the project in the

roles in the CAREX project, work focused in the Canterbury

past year was the ability of the team to assist individual

High country freshwater ecosystems, and the effects of flow

landowners to carry out riparian management and in-stream

variation on freshwater food webs. He has also taken on the

rehabilitation on their waterways, change on-farm practices

role of Deputy Head of the School of Biological Sciences at UC.

and obtain funding for five different landowners to carry out

The Colossal CAREX

Water Program and Environment Canterbury’s Immediate

It has been another busy year for the Canterbury Waterway

Steps Program. In partnership with CAREX, landowners

Rehabilitation Experiment (CAREX)! The research team has

were individually successful at securing between $10,000

seen considerable changes on the ground and within the team

and $50,000 NZD for waterway restoration and riparian

in the past year. Joining Prof. Angus McIntosh, Prof. Jon

management practices with the research team assessing

Harding and Dr. Catherine Febria are a number of fresh new

changes in freshwater health.

faces to round out the research team. Dr. Kristy Hogsden

the works through partnerships with DOC/Fonterra’s Living

In addition to CAREX, a number of works by Catherine

returned to FERG as the Community Liaison & Research

Febria were published in the past year and span a range of

Associate, maintaining and building relationships among the

topics including: freshwater ecosystem services, marine-

numerous stakeholders across Canterbury. She also continues

freshwater connectivity, structured expert judgement on

her work on aquatic food webs as part of CAREX. New PhD

nitrogen and urban stormwater management, and microbial

students, Katie Collins and Brandon Goeller, joined the team

community structure and function in temporary headwater

over the summer, jumping straight into field experiments

streams. She was recently awarded an inaugural early-career

that quantify or will inform a suite of management solutions

fellowship on the UN Intergovernmental Science-Policy on

for aquatic weeds and nutrient-cycling, respectively. Katie

Biodiversity and Ecosystem Services (IPBES). As an IPBES

is testing and developing tools for macrophyte control

Young Fellow, she will be a contributing author on the
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Thematic Assessment for the Asia-Pacific Region and be part
of the UN IPBES’ capacity building initiative to communicate
science to policy makers. She will hold the fellowship until
2018 when the first global assessment of biodiversity and
ecosystem services will be released.

Past Exhibits
Mark Galatowitsch completed his thesis, “Invertebrate
life-history trade-offs and dispersal across a pond-permanence
gradient” and graduated in December 2014. He has since started
as an Assistant Professor of Entomology at Centre College in
Danville, Kentucky, USA. Helen Warburton finally handed in
her PhD thesis entitled “The role of body size in predator-prey

Richard White is about half-way through his PhD. He is
currently running brown mudfish metapopulation models
to predict the interactive effects of habitat loss and climate
change on mudfish metapopulation persistence. He has
recently published the initial results from this study in the
Journal of Fish Biology.

New to the Museum
Nicky Glenjarman (MSc) recently completed two pilot studies,
prior to the commencement of her main fish feeding/turbidity
study. She plans to undertake a South Island wide survey of
sediment and fish over the summer. Nicky is also continuing to
monitor the efficiency of sediment traps with CAREX.

interactions and community structure”! While waiting for her
defense Helen is currently working on papers from her PhD
and teaching the third year biology statistics course. Amanda

Photo © Mike Winterbourn

Klemmer submitted her PhD dissertation in June with a
scheduled defense in October, 2015. She has since moved to
the University of Maine where she is teaching Lake Ecology and
coordinating two research projects on lake monitoring. The first
project is on mercury accumulation in dragonfly larvae with
citizen science sampling at National Parks all across the United
States. The second project is in conjunction with the University of
New Hampshire and the EPA on long-term pH monitoring of New
England lakes after the US Clean Air Act went into effect. Sophie
Hunt has finished her MSc, which investigated the combined
effects of land-use and climate change on the invasion potential
of mosquitoes. She is currently working on the manuscript for

Praying for success. Steve Pohe searching the light trap tray
for mayflies at the Rob Roy Stream, Wanaka. There were none!

this, and will soon head off to Auckland to start work at Plant &
Food Research. Tom Swan has completed his MSc, investigating

Photo © Nixie Boddy

the distribution, occurrence and identification of mosquito
larvae species in the Tongatapu Island Group. Nine mosquito
species were collected, including the virulent Asian Tiger
mosquito. This is only the second collection of this species in the
Tongatapu Island Group and suggests that this mosquito has
expanded its range since last collected in 2012. Tom has recently
headed to Florida on a Fulbright Scholarship to continue his
mosquito research.

Touring Exhibitions
Steve Pohe recently completed a second season of fieldwork
for his PhD investigating the diversity, distribution and
reproductive biology of New Zealand mayflies. He has spent

Nixie Boddy and Sophie Hale (summer student), electric
fishing at one of Nixie’s field sites.

the winter analysing distribution and body size data along
with some preliminary phylogeographic population structure

Photo © Nicky Glenjarman

trials using the CO1 mitochondrial gene. Together with Mike
Winterbourn, and Olly Ball of NorthTec, he has completed
the study of Northland dune lake invertebrate communities,
and continued to follow the distribution of the recent
dragonfly coloniser, Tramea loewii. Nixie Boddy is currently
working on her PhD, studying the importance of riverscape
heterogeneity in determining spatial patterns in fish diversity
and abundance in stream networks. Her preliminary results
suggest fish abundances changed substantially with distance
to confluence in heterogeneous riverscapes, whereas little
change was detected in homogenous riverscapes. She is now
developing spatial network models incorporating confluences,
flow direction, and stream size to further her analysis.

Jon and Angus using the sand wand to remove sediment from
an agricultural stream as part of the CAREX project.
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Jase Eden (MSc) is investigating the impact of heavy metals
on benthic invertebrate communities in Christchurch’s urban
streams. He is conducting a survey of urban streams looking at
invertebrate communities and heavy metal concentrations and
transplanting mayflies from a semi-urban stream to others with
varying degrees of metal contamination. Channell Thoms (MSc)

Upcoming Attractions
New PhD students Justin Pomeranz and Kevin Fraley
have recently arrived from the USA. Justin recently completed
his Master’s degree at Colorado State University, examining
the reciprocal subsidies in a mid-order Rocky Mountain

is looking at freshwater crayfish distribution within Canterbury

stream. Here, he will be looking at the effects of mine

and is investigating different techniques and methods for

restoration on aquatic food webs. Kevin is from Montana,

capturing freshwater crayfish. She is also conducting feeding

and completed his B.S. and M.S. degrees in Fisheries at

trials to determine food palatability and preference. Malea

the University of Alaska Fairbanks. His future research

Zygadlo (MSc) is researching heavy metal contamination in

will involve riverscape ecology, particularly food webs,

urban streams in Auckland, Wellington and Christchurch and

stable isotope and body size-spectra patterns in aquatic

its effect on macroinvertebrate communities. She will also

invertebrates and fishes in the Canterbury region. This will

investigate the bio-accumulation of a subset of metals in the

incorporate stream flow and will be in the context of stream

mayfly Deleatidium, through a contaminated feeding study.

rehabilitation following an ecological disturbance.

Massey University

Russell Death has been enjoying the challenges of balancing

Sriyan Jayasuriya completed his PhD. His project focused

teaching and research after returning from a great time

on the land use impact of structure, composition and variability

at the University of Birmingham during the last half of

on stream communities. Biological surveys were carried out

2014. The fruits of his time in Birmingham have slowly

at two spatial scales; regional (96 sites) and local (15 sites)

been emerging, with papers in Freshwater Biology on BBN

in Taranaki, during 2012 and 2013. Fish and invertebrate

modelling in the Manawatu River and the effects of climate

communities differed between forested and pastoral streams,

change on geomorphology ecology interactions; as well as an

while the presence of brown trout had no effect. Both fish and

invited open piece in WIREs Water on our failure to halt the

invertebrates were equally variable among the sites between

decline in water quality. More recently he has been applying

forest and pasture, within the 15 streams surveyed in 2013.

his modelling skills to developing a sampling strategy for

The two communities were not concordant to each other, and

DOC to monitor invertebrate biodiversity, and management

differed in their community–environment links. The fish

of mahinga kai with local iwi and Miriam Niessen (a PhD

community was predominantly linked with stream slope,

student). His work with Ian Fuller on balancing flood control

riparian cover and upstream geology, while the invertebrates

and the preservation of river geomorphology using the Natural

were linked most strongly with stream substrate type and

Character Index is also ongoing. The Innovative River Solutions

in-stream primary production.

group hosted a meeting of ecologists and geomorphologists
in February to consider how to quantify native fish habitat

Adam Canning is halfway through his PhD and lately has
been modelling how dynamics might affect how estuarine

in a form that could be used in a NOF framework. Andrew

weighted food webs respond to species extinction. Over the

Neverman (PhD student) is currently writing the proceedings

next few months he will get around to setting up stream

up for publication and Dave West (DOC) will speak on it at

mesocosms to assess how nutrient abundance affects

this year’s Freshwater Science meeting.

community and food web structure, web stability, and

Yen Dinh from Vietnam started her PhD in January on

nitrogen cycling.

aquatic invertebrates as indicators of climate change. The

Miriam Niessen is working with Russell on her

interaction of climate change (flooding and droughts) and

PhD. Her research is about modelling and managing eel

anthropogenic stressors on aquatic ecosystems is unclear.

populations in the lower North Island. The goal is to develop

To investigate this she is utilising a traits approach for aquatic

a model to predict the impact of management practices and

invertebrates to investigate ecosystem functioning response

environmental factors on eel populations, which can then be

to climate change. New Zealand, with predicted increasing

used as a management tool to improve eel numbers. Miriam

rainfall on the West Coast and Southland and declining

wants the outcomes of her research also to be helpful for

rainfall on the East Coast and Northland, is a good model

Māori environmental concerns in eel health and availability.

for her study to consider the impact of flooding and drought,

Therefore she will be working closely with Ngāti Kahungunu,

and land use change, on aquatic invertebrates using the trait

Rangitaane O Manawatu, and Ngāruahine to make the model

based approach.

useful for iwi members.
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University of Otago

Gerry Closs has taken up the position of HOD in the Zoology

project investigating effects of the nitrification inhibitor

Department, and between all his new responsibilities,

DCD on streams and wetlands, which involved post-

is currently in the final stages of publication for his

doc Andreas Bruder, PhD student Romana Salis and

long-awaited book Conservation of Freshwater Fishes

collaborations with Richard Storey from NIWA and

(Cambridge University Press) with Julian Olden (University

overseas scientists, has been completed, with the first three

of Washington) and Martin Krkosek (University of Toronto).

journal articles in revision. Andreas Bruder returned

Two PhD students in Gerry’s lab, Peter Jones (life-history

to Switzerland in June 2015 to start a tenured academic

variation in non-migratory galaxiids) and Aurelien Vivancos

position at the Institute of Earth Sciences in the University

(individual behaviour of group living fish), both finished

of Applied Sciences and Arts of Southern Switzerland. After

up over the last year. Rasmus Gabrielsson (salmonid life

completing her PhD last year, Katha Lange also moved to

history in the Clutha catchment) and Manna Warburton

Switzerland to start a post-doc at the Department of Fish

(torrentfish ecology & life-history) are also aiming to hand in

Ecology and Evolution at the EAWAG (Swiss Federal Institute

before the year’s end.

of Aquatic Science and Technology).

In regards to other PhD students, Jason Augspurger

Last year’s PhD graduates Antje and Beate Bierschenk

is making good progress on his project, examining various

also started post-docs this year, both at the Technical

aspects on the early life-history of land-locked and marine

University of Munich in Germany. Romana Salis is working

populations of Galaxias brevipinnis. He is currently gearing

hard on completing her PhD thesis (on multiple-stressor

up for this year’s spawning season, and plans to spend

effects on stream invertebrates, algae and bacteria, using

summer investigating the spatial distribution of larvae in

ecological and genetic/genomic methods) before the end

several large inland lakes. Mahsa Toorchi also continues

of the year. Colin Townsend continues to publish papers

working on her PhD (co-supervised by Peter Whigham,

with colleagues and students on topics related to the effects

Information Science), utilising the freshwater fish database

of land-use change, multiple stressors and climate change

to examine the interaction of landscape (in particular, the

on stream ecosystems. Jay Piggott continues to work

presence of lakes) and life-history in determining freshwater

as a research fellow on multiple stressors together with

fish distributions in New Zealand. Matt Jarvis completed

Christoph and Colin. This year has been highly eventful for

his MSc on larval drift and development of the bluegill

Jay who, among other achievements, won two awards for

bully earlier in the year, and is now working for Gerry as a

a paper in Global Change Biology, became a father for the

research assistant on various projects related to fish ecology.

first time, and gained three fellowships for research visits

Jonathan Wright is currently busy in the lab for his

to Imperial College London in the UK, Kyoto University in

Masters, examining the influence of rearing environment

Japan, and Xi’an Jiaotong-Liverpool University in China.

on the mechanosensory system of various bully species.
Morgan Trotter (Fish & Game) is in the writing-up stage

In summer/autumn 2015, ecotoxicologist David
Buchwalter from North Carolina State University visited

of his MSc project examining mortality and movement of

Otago on a Fulbright scholarship to conduct research on

juvenile brown trout in the Lindis during low flow periods.

multiple stressors using laboratory experiments, and David

Jane Goodman is commencing a PhD on the conservation

and Christoph are co-supervising BSc Honours student Sam

of migratory galaxiids, supervised by Gerry Closs and

Macaulay in this collaboration. Following an intensive field

Travis Ingram.

season running another big stream mesocosm experiment

Travis Ingram has also recently established his research

during the past summer, Matt Ward and Lisa Carlin are

group at Otago, studying the evolutionary ecology of

both busy in the lab processing samples for their respective

freshwater fish. A new project will investigate within-species

MSc projects, which examine the influence of simulated

variation in wetland fish populations, relating individual

water abstraction and fine sediment inputs on stream

specialisation in bullies to interactions with perch and

invertebrates and algae. Megan Bogisch has also recently

to food web structure. This Marsden Fast-Start-funded

started her MSc project co-supervised by Christoph and

project will involve PhD student Marine Richarson and

Gerry Closs. Megan’s project examines the potential role

MSc student Nicky Kerr. Additionally, MSc student Scott

of irrigation races in Central Otago as habitats for fish and

Morrison has been looking into life-history variation and

invertebrates during periods of low flow.

diet of larval non-migratory galaxiids through Otago.
Christoph Matthaei continues working on multiple

Carolyn Burns and Marc Schallenberg are writing
up papers with current and former research students

stressors and other topics in freshwater ecosystems. In

while they continue their studies into the potential use of

2015 he also took on the role of Deputy Director of the

biomanipulation to improve water quality of some

Ecology Degree Programme at Otago University. His research

New Zealand lakes, sediment geochemical drivers of
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anoxic P release, and denitrification in coastal lakes/lagoons.

Cynthia Winkworth recently completed her NZFRST

Josie Crawshaw is continuing her studies on drivers of

Postdoc fellowship with Colin Townsend looking at

denitrification potential in Lakes Ellesmere/Te Waihora

antibiotics in New Zealand freshwaters. She presented

and Tomahawk Lagoon. Currently she is using flexible in

her year-long survey of antibiotic resistance in benthic

situ enclosures to follow the transformation of 15N labelled

biofilms across Southland waterways at the 2014 conference,

nitrate to nitrogen gas. Helen Keeling (Fish & Game)

detailing that low levels of resistance were detected. In

started her MSc research project into fish-related aspects

a forthcoming publication, Cynthia and Katha Lange

of biomanipulation. Amy Weaver returned to the USA in

identified that resistance presence showed a correlation with

July where she will continue to write up her PhD thesis on

high intensity farming. Her first Honours student Romana

land use development and microbial nutrient cycling in Lake

Salis (co-supervised with Christoph Matthaei) also recently

Wanaka. Amanda Valois submitted her PhD thesis on the

published her Honours project investigating antibiotic

distribution, pathology and prevalence of Aphanomyces

impacts on benthic algae. After ten years at the University

fungal infection in the calanoid copepod genus, Boeckella, in

of Otago Cynthia is currently looking for a new role in

April and is writing up papers from her research.

freshwater ecology and microbiology.

University of Waikato

Lake Biodiversity Research
The Lake Biodiversity Restoration Outcome Based Investment
(OBI) led by Professor David Hamilton at the University
of Waikato comes to an end on 30th September this year,
after 10 years of funding. It is hoped that the work will be
enduring, with indication that there is $5million of new
funding over 4 years for ‘Enhancing the Health and Resilience
of New Zealand Lakes’ from the Ministry of Business,
Innovation and Employment. Some of the outcomes of the
OBI include a lake database (LERNZdb, lernzdb.its.waikato.
ac.nz/), and a visualisation database and website (www.lernz.
co.nz) as well as real-time monitoring buoys in a number of
regions in New Zealand. In the last year of the OBI there have

fish control in collaboration with Jeremy Garrett-Walker and
old-boy Dr Michael Pingram. He is currently working with
Dr John Leathwick and others to develop fish invasion risk and
vulnerability models for New Zealand lakes, and with Dutch
intern Paula Niejenhuis to understand the ecological role of
freshwater mussel biodeposits.
Ian Hogg, in conjunction with Brian Smith and
Richard Storey at NIWA, and graduate students Clare Beet,
Kristi Bennett, Gemma Collins and Morgan Riding, have
been DNA barcoding the New Zealand “EPT” taxa. They have
had wonderful support and access to the extensive collections
at Auckland and Canterbury Museums courtesy of
John Early and Cor Vink, respectively. To date they have
obtained mitochondrial DNA (COI) sequences for over 222

been 55 publications in books and peer-reviewed journals.

species of caddisfly, 54 species of mayfly and 53 of stonefly.

Progress with Research

This work is ongoing with the aim of obtaining 100% coverage

Professor Brendan Hicks recently attended the American

at Waikato, they have also sequenced 56 species of rotifer and

Fisheries Society annual conference in Portland, Oregon, where

23 species of copepod. All data are available on the publically

he presented OBI research on ‘The contribution of common carp

accessible Barcode of Life Datasystems (BOLD) database

to lake nutrient budgets’. He also attended the Stable Isotopes

(www.boldsystems.org). For further information or help

Network for New Zealand conference in Dunedin where he

identifying specimens using DNA, please contact Ian Hogg.

presented a paper on ‘An overview of stable isotopes in the

for the New Zealand fauna. In conjunction with Ian Duggan

Ian Duggan has been working on a variety of zooplankton

Waikato River basin’. Associate Professor Kevin Collier has

related projects, including examining the effects on

been co-ordinating the closure of the pest fish component of

zooplankton of brown trout removal from the Upper Karori

the OBI. As part of this role, he has been editing an Invasive

Reservoir with Susie Wood (Cawthron Institute) and

Fish Management Handbook with Natasha Grainger at the

Dave West (DOC). PhD student Valerio Montemezzani, in

Department of Conservation (DOC). The handbook has 24

association with Ian Hogg and Rupert Craggs (NIWA) have

chapters with material from 28 authors in 19 organisations,

been examining zooplankton dynamics and treatment in

including one chapter from Australia highlighting a successful

High Rate Algal Ponds for wastewater treatment, and MSc

carp eradication programme. Kevin has also been involved in a

student Suzanne Branford has been investigating the effects

food web study of four Waikato lakes with and without invasive

of grass carp releases on zooplankton. Dr Aroon Parshotam
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is currently working on catchment and lake modelling, as
well as analysing existing high-frequency lake buoy data to
determine relationships with lake-biodiversity indicators.
Dr Moritz Lehmann has focused his research on Lake
Ellesmere/Te Waihora near Christchurch. During a recent
field trip to Lake Ellesmere, Moritz liaised with collaborator
Marc Schallenberg (Otago University) and together they
drafted several hypotheses to explain the enigmatic loss of
nitrate from the lake. Moritz hopes to test these hypotheses
with a 3-D coupled bio-physical model. Moritz is also looking
forward to work with a student funded by a summer research
scholarship on quantifying the effect of the Ohau Channel
diversion wall on water quality in Lake Rotoiti. Dr Christopher
Dada is conducting postdoctoral research on the development
of predictive models for determination of E. coli concentrations
at Lake Rotorua bathing sites. Dr Ian Kusabs successfully
completed his PhD thesis on the ecological study of kōura in
Te Arawa lakes (co-supervised with John Quinn at NIWA).
A number of students have completed their MSc programs:
Shelley Rogers (Investigation of microcystin processing,
production and export by Microcystis sp.), Alison Dewes
(Economic resilience and environmental performance of
dairy farms in the upper Waikato region) and Ryan Mallett
(Lake Okaro restoration; modelling assessment of the efficacy
of remediation actions). Several PhD studies are already
well advanced: Rebecca Eivers (A decision making toolbox
for constructed wetland design within areas of intensive
agricultural land-use), Arianto Santoso (Greenhouse gas
emissions from Rotorua lakes), Hannah Mueller
(Socio-economic contexts and tools for more efficient

This year, Kohji Muraoka successfully completed his tenure
as the Student Chair of GLEON (Global Lake Ecological and
Observatory Network), a body co-founded by David Hamilton
with a view to understanding, predicting and communicating
the role and response of lakes in a changing global
environment. Theodore Kpodonu and Arianto Santoso,
got GLEON awards to represent LERNZ at the GLEON
16 workshop held at Orford, Québec, Canada in October
2014. Theodore Kpodonu also won an ILIC6 scholarship
and UoW School of Science conference award to attend the
International Limnogeology Congress 2015, Reno, USA (June
2015) where he presented a paper on ‘Natural disasters: The
forgotten drivers of lake productivity’. His paper was ranked
in the top five at the conference.
Arianto Santoso presented a paper on ‘Modelling CO2 and
CH4 dynamics in a small, eutrophic, monomictic lake’ at the
Joint Assembly Palais des Congrès de Montréal in Canada (3-7
May 2015). Wang Me presented a paper on ‘Applying treated
municipal wastewater to a forested catchment: Modelling
effects on stream discharge, sediment and nutrient loads’
at the 2015 International SWAT Conference in Italy (June
2015). Simon Stewart is still forging ahead with his role as the
NZFSS student representative for 2015, a role which involves
organizing student events (e.g., the 2014 Blenheim conference
and the NZFSS/ASL Joint Conference held in Wellington).
The Freshwater team at the University of Waikato, together
with NIWA, successfully hosted the 21st Century Watershed
Technology Conference and Workshop: ‘Improving Water
Quality and the Environment’ within its campus on the 3–6
November, 2014.

policies and regulation of diffuse nutrient loads to lakes),
Monica Peters (A framework to evaluate the effectiveness
of community environmental monitoring toolkits for
meeting end-user needs), Theodore Kpodonu (An integrated
ecosystem assessment for water quality management of Lake
Okataina), Wang Me (Modelling nutrient concentrations
in the Puarenga Catchment area using the Soil Water
Assessment Tool (SWAT)), Kohji Muraoka (Lake mixing and
phytoplankton diversity – analysis from regional to global

The more you look, the more you see! LERNZ now has a
YouTube channel dedicated to videos associated with research
at LERNZ. Feel free to: Subscribe to our YouTube channel
at: www.youtube.com/user/NZLakes. Like us on Facebook:
www.facebook.com/NZLAKES. Connect with us on LinkedIn:
nz.linkedin.com/pub/lernz-new-zealand/b7/4b1/a88.
Follow us on Academia.Edu: waikato.academia.edu/LERNZ
and Twitter: twitter.com/nzlakes

scales), and Simon Stewart (Investigation of the food web in
Lake Taupō and its interactions with nitrogen cycling).

Awards and Fellowships
Based on his research over the years on remote sensing of water
quality in lakes, control of pest fish, and land use impacts on fish
populations, as well as the construction of the first functional
electro-fishing boat in New Zealand, Professor Brendan Hicks
was recently nominated as a finalist for the Waikato Regional
Council Environmental Science Award at this year’s Kudos
Awards. Chris McBride won the Hill Laboratories Laboratory
Technician Award at the 2014 Kudos Science Excellence Awards
based on his work on web-accessible water monitoring stations
which provide real-time data for the management and restoration
of lakes in New Zealand and China. Monica Peters got a Fulbright
New Zealand Travel Award to present her research into citizen
science and water quality monitoring at the 34th International
North American Lake Management Society Symposium in Tampa,
Florida in November 2015.
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Government Organisations
& Crown Research Institutes
Department of Conservation

It’s been a busy and varied year on the DOC freshwater front.
Some of the things that have kept the national Freshwater
Team busy include RMA issues (including involvement in
several regional plan reviews, input to collaborative limitsetting processes (including some science to inform these),
restoration work in the Waimea Inlet, helping out with
monitoring to assess the effects of bank reconstruction in the
Waituna Creek, non-migratory galaxias morphological work,
working with the community to keep Waituna lagoon closed
to the sea to allow Ruppia to recover under optimal conditions
(with the end result a healthy plant community with lots of tall
Ruppia beds flowering like crazy!), updating freshwater fish
predicted distributions, and supporting field staff to do their
work (especially enjoyable was the field work in cool places!).
The wider DOC freshwater team in local offices have also been
leading many interesting projects. A few of the key projects
we’ve undertaken over the past year are summarised below.

progress has included establishing joint webpages

Threatened Freshwater Fish Prioritisation

developing interim case study guidance on remediating

Jane Goodman has been working with Nicholas Dunn, Pete
Ravenscroft, Martin Rutledge, Dave West and Eva Pomeroy
on documenting and prioritising threatened freshwater fish
populations. This information will be used for prioritising
work across species groups and ecosystems within the
Department’s Natural Heritage Management System, to
inform future threat classification assessments, and to guide
the Department’s freshwater fish work nationally.

year will include the production of national guidelines and

Whitebait
Jane is the key contact for questions, suggestions and issues
relating to the whitebait species and fishery. She has been
responding to various requests from members of the public,
Conservation Boards and the Minister about the fishery.
Jane, alongside staff from the Department’s policy team and
operations have been considering options for understanding
the full suite of issues affecting the species and fishery.

(www.doc.govt.nz/fishpassage) and forming the New Zealand
Fish Passage Advisory Group (www.doc.govt.nz/nature/
habitats/freshwater/fish-passage-management/advisorygroup/). The advisory group is a core group of ecologists,
engineers and environmental advisors that represent the
key parties involved in fish passage management in New
Zealand. The group aims to provide expert technical support
and coordination, develop tools and national guidance to
help enhance and maintain fish passage and connectivity of
waterways, and improve the main constraints. The focus in
the last 12 months has included improving communication
pathways and access to fish passage resources, creating
branding and logos, establishing a wider interest group
and regular newsletter communication “Fresh Connection”,
developing a research strategy to identify gaps in knowledge,
scoping a national assessment protocol and database, and
fish passage and installing culverts. The focus for the next
celebrating World Fish Migration Day.
Sjaan also worked in collaboration with Paul Franklin
(NIWA), Gary Williams (Waterscape), Brian Kouvelis
(Sustainable Futures NZ Ltd), and the Engineering
Department of Canterbury University and IPENZ Rivers
Group to present a hands on workshop on culvert design
attended by engineers, ecologists and other environmental
staff and managers from around the country.

Non-Migratory Galaxias Protection
Pete Ravenscroft, Sjaan Bowie, and others in DOC Dunedin
are currently writing up the knowledge gained in the last ten
years of non-migratory freshwater fish conservation work
to help prioritise future direction and aid others to advocate
protection of these highly threatened fish. Reports for
lowland longjaw galaxias, dusky galaxias, Eldon’s galaxias,

Fish Passage

Taieri flathead galaxias, Clutha flathead galaxias and Teviot

The Department of Conservation (Sjaan Bowie) and NIWA
(Paul Franklin) have combined forces to work together over
the next few years to collate and develop national resources to
better support fish passage management in New Zealand. Key

and the use of built barrier at a few locations and an overall
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galaxias will be produced, along with review of trout removal
summary document.
Kristina Thompson (Rotorua) lead a programme of work
with support from Sjaan Bowie, Natasha Grainger, and other

DOC staff to identify effective methods to inventory dwarf
galaxias within the Waihou spring habitat. Typical freshwater
fish sampling methods were found to be ineffective in this
atypical habitat for this species. Southland socks, particular
fyke nets, and snorkelling have been confirmed as methods to
effectively capture dwarf galaxias in this deep spring habitat.
The Department is continuing to undertake trout
removal and install built barriers to restore key native fish
populations in Canterbury and Otago. Barriers have been
installed into Akatore Creek, and a spring within Ahuriri; a
retrofit of the Fraser Spring barrier has been undertaken; and
plans are underway for installations into Fork Stream, Corbies
Creek, Nessing Stream, and Cabbage Tree gully in the Waitaki
catchment.

Ecosystems
Philippe Gerbeaux has continued to provide technical advice
to a range of customers on a range of issues, but primarily
focused on wetland management. He contributed technical
support to several sites, both on Public Conservation lands
(Ecological Management Units) and in the DOC/Fonterra
Living Water (LW) programme (in Northland and Canterbury).
The LW Programme is gaining momentum and Philippe is now
coordinating the whole DOC team’s input to ensure provision
of consistent advice across the programme. This includes the

of wetlands of international importance, and has also just
recently shifted location to the DOC Nelson Office.

Arawai Kākāriki Restoration Programme–
Whangamarino Wetland Update 2014–15
Shay Dean left the Whangamarino team in May, and her
replacement, Kaitlin Morrison, joins the team as lead
ranger for the Whangamarino project in mid-September
2015. She will be supported at place by Lucy Roberts
(Senior Ranger overseeing the project), Eric Pene, Chris
Annandale, Jacqui Bond, Jasmine Whanga, Cara Hansen,
Simon Madill, and Jane Hughes. At a national level, Hugh
Robertson and Jackie van Hal provide support to the three
Arawai Kākāriki (AK) teams (Whangamarino, Ō Tū Wharekai,
and Awarua-Waituna).
The Whangamarino team have been focusing on ecological
restoration, and continue to be busy with a predator trapping
project to enhance native bird populations and provide
information on predators caught in the wetland. The team
also assisted Paula Reeves with vegetation monitoring, and
Emma Williams and Stella McQueen with bittern and cryptic
bird (spotless crake and fernbird) monitoring. DOC has also
been collaborating with other agencies on weed control, and
working closely with the Waikato Regional Council (WRC) to
control yellow flag iris and alligator weed.

development of draft guidelines for biodiversity assessments
on farms.
He has also continued working on a typology of NZ coastal
hydrosystems with Dr Terry Hume (NIWA, now retired), and
Dr Deirdre Hart (University of Canterbury–Geography).
Funding from MfE has been sought to enable end-users to
link the typology to management needs; a workshop will be
organised to that end. Philippe has also been championing
internally a valuing natural capital and mātauranga Māori
approach through a variety of avenues, including the LW
Programme and with RMA-related issues; and in this process
is contributing to develop stronger working relationships with
Ngāi Tahu. Finally, his on-going surveys of Pacific streams
in collaboration with the Paris Natural History Museum are
currently taking him to the Solomon Islands once a year!
Along with Philippe, Emily Funnell, Katie Brasell, Helen
Kettles and Natasha Grainger are the technical leads for

Photo © Jane Hughes

Chris Annandale changing hearts and minds in the
Goodacre Block.

the LW programme, providing advice and support to the
five Living Water sites. For more information on the Living
Water programme see: www.fonterralivingwater.com/index.
html#Fonterra-Living-Water.
Hugh Robertson has continued to work with Landcare
Research (Bev Clarkson et al.) to examine the environmental
drivers of wetland ecosystems at a national scale, working
towards the development of limits for wetlands (report due
out soon). He also collaborated with the Cawthron Institute
(David Kelly) and Environment Canterbury to examine the
relationship between nutrient loading and lake ecosystem
health across 27 high country lakes in Canterbury. Hugh
recently published a national assessment of changes in
wetland protected areas in New Zealand between 1990 and
2013. He attended the Ramsar Convention COP12 meeting
in Uruguay during June 2015 to promote the conservation

Photo © Jane Hughes

Chris Annandale being interviewed by one of the young
conservationists.
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Since 2007 a number of DOC grazing concessions adjacent
to the Whangamarino wetland have been retired, and
DOC has been working with Jackson Efford (WRC Land
Management Officer) on implementing restoration planting in
the DOC ex-grazing concession known as the MacLean Block.
WRC funded the planting of approx 9500 for plants which has
moved the planting programme forward approximately three
years. Plans are taking shape in other ex-grazing concessions:
Auckland/Waikato Fish & Game and Waikato Rivercare have
created bunds, a number of ponds, and completed the first
year of restoration planting at the Kōkopu Block; while across
the road, on the other part of the Kōkopu Block, 4,500 trees
have recently been planted for DOC by a local contractor.
Further work on the catchment and hydrological
modelling has taken place this year helping to inform DOC’s
evidence at the Lower Waikato Waipa Flood Control Scheme
(LWWFCS) Resource Consent Hearing. Preparing for the
LWWFCS Resource consent hearing has been a key focus for
the Whangamarino AK team, and has included a number of
experts. To date a final outcome for the consent hearing has
not been agreed.
DOC is a partner on the Whangamarino/Lake Waikare
Governance Group led by WRC and Waikato-Tainui, and
involving other agencies and community groups to work in a
strategic way and to develop a catchment management plan
for Lake Waikare and Whangamarino catchment. Waikato
DOC staff have also established a regular column in the
local Te Kauwhata newspaper, The Chatter, which has given
Whangamarino a voice in the community. Chris Annandale
and Jane Hughes have been working with small groups of
very keen and passionate young conservationists from local
schools, with plans to engage the whole school with plantings.

The Arawai Kākāriki Wetland Restoration Programme

For some more information on Whangamarino happenings,
read two of our Conservation Blogs. Bird call counts: blog.doc.
govt.nz/2015/08/18/whangamarino-wetland/

work was a first step in a wider project aimed at improving

Vegetation plotting: blog.doc.govt.nz/2015/02/16/
whangamarino-wetland-wildlife/

material aimed at river works, as well as restoration, allowing

partnered with The National Wetland Trust to host the
national New Zealand Ramsar Symposium earlier in the year,
providing a platform for learning about the management
of our nationally and internationally important wetlands.
The symposium was attended by 93 delegates involved in
wetland management and care, most of whom left with plans
to focus more on wetlands in policy and planning. For more
information on the Arawai Kākāriki wetland restoration
programme, check out our website: www.doc.govt.nz/ourwork/arawai-kakariki-wetland-restoration/

Aquatic Pests
Natasha Grainger and Kevin Collier (University of Waikato)
organised an invasive fish workshop last September and are
hoping to publish the proceedings of that workshop shortly.
The New Zealand Invasive Fish Handbook will be a valuable
overview of invasive fish and management and research
undertaken in this field. Natasha provides a range of support
to a range of DOC aquatic pest projects including the didymo
programme, pest fish eradication programme in Nelson/
Marlborough as well as providing interagency support to
biosecurity programmes run by the Ministry for Primary
Industries.

Native Fish Habitat Use
Natasha Petrove worked with Amber McEwan (Riverscapes
Freshwater Ecology) to write a literature on the habitat use of
ten native freshwater fish species (pulling together knowledge
on their habitat requirements to date, including identifying
where there are gaps in knowledge). She is currently working
with Anna Paltridge on the editing and review of this report,
and aims to have it available on the DOC website soon. This
advocacy around native fish, and Natasha is intending to
build on this habitat use information to produce guidance
protection measures to be targeted to the habitats of most
importance for the fish species present in a given waterway.

Photo © Natasha Petrove

Canterbury galaxias, found in spring tributaries of the
Edward River, Tekapo.
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Photo © Natasha Petrove

Surveying for dwarf galaxias at Waihou Spring.

NIWA

NIWA CHRISTCHURCH
New and Returning Folks
Amber Sinton has recently joined the team as a freshwater
ecology technician.
Last autumn Scott Larned finished an 18-month stint as
science advisor for The Nature Conservancy of Hawaii. The
brief for this job was wonderfully vague: provide guidance
about catchment processes and land management as they
affect the marine environment. Scott did some advising, then
developed four new projects for the Conservancy–a marine
water-quality monitoring programme that is now operated
by Hawaiian communities, a field experiment to determine
whether herbivorous fish can control invasive seaweed
blooms, a multi-agency marine water-quality database, and
a study of the effects of native Hawaiian taro paddies on
nutrient and sediment loads. After returning to NIWA, Scott
joined Martin Unwin, Graham McBride and Ton Snelder
on a national water-quality modelling project for MfE. Scott
is currently leading NIWA’s new Surface Water Groundwater
research programme, with Sandy Elliott, Chris Tannner
and Christian Zammit. The aim of this programme is to
provide stakeholders in land and water management with the
tools needed to predict and mitigate effects of land use on

Donna Sutherland has recently successfully defended
her PHD on enhancing microalgal photo-physiology, nutrient
uptake and biomass production in wastewater treatment
High Rate Algal Ponds. Donna, along with the rest of NIWA’s
enhanced wastewater treatment pond research group
(Rupert Craggs, Jason Park and Stephan Heubeck)
continues to research the use of pond technology to
attenuate wastewater pollution for improved water quality
and to recover energy and nutrient resources for beneficial
reuse. Much of their current research is centred at a 4 ha
demonstration system at Cambridge WWTP in collaboration
with Waipa District Council. When not working on
nutrient pollution issues, Donna has also been busy with
commercial consultancy work, predominantly focusing on
lake water quality, algal growth and aquatic weed issues on
a number of South Island lakes and lagoons. Donna has been
working alongside John Clayton and Mary de Winton on
developing and implementing a catchment wide aquatic weed
management plan.
Doug Booker has been working on development and
objective testing of generalised physical habitat models
for various fish species to help inform regional-scale
environmental flow setting.
Roddy Henderson presented evidence on hydrology to the

groundwater and groundwater-dependent ecosystems.

Waitaki Plan Change hearing. If the proposed plan change is

Other Folks

with Waitaki hydrology that began in 1988!

Don Jellyman continues part-time at NIWA as an emeritus
researcher. He is involved in the capture and tracking of
lamprey in the Okuti Stream, part of a project to determine
their spawning requirements. Don is also writing up several
papers on freshwater eels, including movements of migratory
longfin eels in Lake Manapouri and the Waiau River,
Southland.
Phil Jellyman and Shannan Crow (along with the
assistance of numerous other NIWA scientists and technicians)
have continued their field programme investigating how
changes in flow regimes affect geomorphology, physical habitat,

adopted, then this may be the last chapter in an involvement
Michelle Greenwood and Cathy Kilroy have been using
a 24 channel experimental stream system in Canterbury
to investigate the relative roles of nutrients, shade, water
velocity and grazing on periphyton growth with regard to
the proposed NOF chlorophyll bands. Michelle, Doug Booker,
Brian Smith and Mike Winterbourn have developed a new
aquatic invertebrate index that is sensitive to hydrological
changes (LIFENZ). Michelle, Doug, John Stark, Alastair
Suren and Joanne Clapcott also developed a new set of MCI
tolerance values to expand the number of taxa with scores.
A draft set of scores has been created but further development

water chemistry, periphyton, benthic invertebrates and fish

is planned before they can be adopted.

communities. This extensive sampling programme will have run

NIWA HAMILTON

for three years – with sampling occurring every six weeks – when
it concludes in January 2016, and will allow researchers to
extensively examine how temporal variability in flow regimes
and physical habitat influences freshwater communities. As part
of the Whakaora Te Waihora programme administered by Ngāi

Plant and Invertebrate Community
Responses to Grey Willow Control at
Whangamarino Wetland

Tahu and Environment Canterbury, Shannan and Phil along with

Between January 2011 and March 2014 Kerry Bodmin (NIWA),

Greg Kelly and Amber Sinton have been working extensively

aided by Bev Clarkson and Corinne Watts (Landcare Research),

in Te Waihora (Lake Ellesmere) examining the key factors

led a combined NIWA-Landcare Research team to investigate

responsible for variation in fish recruitment, prey availability

the effects of grey willow control on plant and invertebrate

and the productivity of cultural and commercial fisheries.

communities in a large-scale experiment at Whangamarino
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Photos © K.A. Bodmin

Whangamarino Wetland before willow control (left) with understorey of royal fern (Osmunda regalis) and one year after control
(right) with understorey of native sedges.

Wetland, Waikato. Grey willow (Salix cinerea) is a shrub or tree
species that invades many New Zealand wetlands rapidly and
spreads to displace native species. In February 2012 half the
experimental zone was aerially sprayed with glyphosate. Since
then the kill rate of grey willow and recovery of invertebrate
and vegetation assemblages has been monitored. Initial
vegetation results in the treated area showed die back of grey
willow canopy with a resultant increase in annuals, perennials
(often weedy) and native sedges. The invertebrate community
compositional changes were shown to be strongly linked to the
plant communities. This suggests that restoration via invasive
plant control can promote the re-establishment of invertebrate
communities typical of native wetlands but their long-term
sustainability is contingent on prevention of grey willow reinvasions and re-establishment of the native plant habitat. The
next phase of the experiment focuses on restoration of a more

Restoration of Maurea Islands
Kerry Bodmin (NIWA) jointly working with Waikato-Tainui
received funding from the Waikato River Authority for a two
year restoration project on Maurea Islands initiated by Maurea
Marae. The islands were dominated by invasive weeds, notably
yellow flag iris, reed sweetgrass, alder, tradescantia and gorse.
This project aimed to develop manual control techniques coupled
with pairing native plants to out-compete invasive pest plants
on one island, whilst the other island had pest plants controlled
using standard selective herbicide techniques. Weed control and
planting costs were tracked throughout the project to compare
different management approaches. Whilst restoration has
begun, it is just the beginning of a ‘whole of island’ restoration
goal. The close-out hui in June 2014 had widespread support for
the restoration work to continue. Valuable outcomes including

sustainable native-dominated ecosystem (see next section).

lessons learnt and cost comparisons of methods are contained

Restoration of Native Vegetation in a
Willow-invaded Swamp

WRA website.

Kerry Bodmin (NIWA) has led the second stage of the
experiment which focuses on enhancing longer-term
restoration. This commenced in 2015 with aerial spraying
of the remaining grey willow canopy followed by planting of
kahikatea (Dacrycarpus dacrydioides). Kahikatea is one of the few
native wetland trees that can overtop and hence out-compete
grey willow, but there is very little seed source remaining

within the final project report will be available shortly on the

Revision of the New Zealand Instream Plant
and Nutrient Guidelines and Seagrass Work
Fleur Matheson, John Quinn and Martin Unwin have
recently completed Phase 3 of an Envirolink Tools project
to review and extend the New Zealand Instream Plant and
Nutrient Guidelines. The project has generated a set of
updated instream plant guidelines to protect angling-trout-

in Whangamarino Wetland. Kahikatea re-establishment

fishery interests and a set of nutrient criteria to protect rivers

in willow-dominated areas appears to be hampered by a

from the development of nuisance periphyton. Fleur also

relatively slow growth rate and shading by the willow canopy.

continues her work on seagrass rehabilitation, collaborating

Kahikatea seedlings c. 1 m tall were planted individually and

with council and community partners in Northland and

in clumps under two main treatments. The treatments were

Wellington regions in particular on case study examples and

based on small scale community group approaches, such as

the development of restoration guidelines.

manually-maintained light wells, and large scale whole-wetland

Fish Passage

approaches where willow canopies are controlled. Future
monitoring will determine survival and growth rates, and the

Paul Franklin and Cindy Baker have continued their work

implications for restoring grey willow dominated wetlands into

contributing to enhancing fish passage management in NZ.

kahikatea dominated swamps. The experiment is a long-term

Their key science focus over the last year has been completing

collaboration between NIWA, Landcare Research and the

experimental work testing the ability of different native and

Department of Conservation.

exotic fish species to pass low-head barriers using ramps.
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Photos © K.A. Bodmin

Grey willow experimental block: right side of line aerially
sprayed in 2015 showing die-back, left side sprayed in 2012.

Photo © Brian Smith

Planting of kahikatea (circled) in clumps in 2015 by Chris
Tanner, James Sukias (NIWA) and Cara Hansen (DOC).

Photo © S. Clearwater, NIWA

Emergent rocks are a key oviposition site. Rocks (treated with
‘tanglefoot’) in the stream had many more insect visitors than
ones on the bank in a paired trial.

Get your eye in. Patchy distribution of freshwater mussels is
typical in shallow streams. Any ideas how many mussels in
this shot? Indulge yourself and see an estimate at the end of
this section for comparison.

In collaboration with Sjaan Bowie at DOC and the New Zealand

A Dutch student, joining us shortly, will survey the

Fish Passage Advisory Group, they have also been making

participants to find out whether monitoring streams has

progress with increasing access to and developing improved

increased the volunteers’ understanding of, and engagement

technical advice and tools to support fish passage management.

in, freshwater issues, and whether councils are likely to

Stream Monitoring by Volunteers and
Professionals: Do They Tell the Same Story?
For the past 18 months, Richard Storey, Aslan WrightStow and Rob Davies-Colley have been collecting data
from volunteer “citizen science” groups and regional
councils monitoring streams in parallel. The aims are to

support volunteer monitoring in future. This project is part of
the Freshwater Values, Monitoring and Outcomes programme
hosted by Landcare Research (www.landcareresearch.co.nz/
science/portfolios/enhancing-policy-effectiveness/vmo).

Bayesian Networks to Support Collaborative
Freshwater Planning

determine how closely the results from volunteers compare

Richard Storey is continuing to develop a Bayesian Network to

with those from professionals, and how well volunteer

support the collaborative stakeholder planning process in the

data can distinguish between healthy, compromised and

TANK catchments (Hawke’s Bay), a project which is another

degraded streams. Nine sites have been monitored for

part of the Freshwater Values, Monitoring and Outcomes

water quality (temperature, clarity, conductivity, nitrate,

programme. With John Quinn, Richard is also developing a

phosphate, dissolved oxygen), periphyton, physical habitat

generic Bayesian Network that can be adapted by regional

and macroinvertebrates. All the data are now in, and we are

councils for freshwater planning in any gravel bed river.

beginning the large task of collating and analysing them.

It includes linkages between some core variables as well as
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Photos © K.A. Bodmin

Prior to weed control (left) a sea of yellow flag iris (Iris pseudacorus) with alder
(Alnus glutinosa) in the background. Native vegetation growth after weed control
and planting (right).

Photo © Shirley Fraser

Volunteers use the black disc method
to measure water clarity in the Mapara
Stream near Taupō.

guidance and information sources for adding other variables

released by lamprey, provide end-users with a quick and cost-

that represent common issues. This project is supported by

effective tool for determining the distribution of lamprey

Ministry for the Environment.

within a given waterbody. To ground-truth the results of the

Understanding Insect Oviposition for
Effective Stream Restoration

pheromone samplers previously deployed in select streams
across the Auckland Region, a collaborative survey of two
streams was carried out with Auckland Council. In both

Brian Smith and Richard Storey are analysing and

systems larval lamprey populations were found. Lamprey are

writing up data from several studies into insect oviposition

extremely rare in the Auckland Region, and these findings

behaviour. The goal is to understand what habitat features

triple the known records of this rare taonga species. Further,

different insect taxa require in order to successfully lay eggs

the Department of Conservation (DOC), Otago, utilised the

and complete their life cycle. This knowledge may help us

pheromone samplers to identify the distribution of lamprey

understand why some stream restoration projects fail to re-

within 12 streams in the Clutha/Mata-Au River catchment.

establish diverse insect populations and what features we can

Results matched recent fishing observations, and provided

add to restored streams to improve recolonization.

Freshwater Mussel Conservation Aotearoa

DOC with guidance on identifying critical spawning areas for
lamprey. Horizons Regional Council also used the pheromone
samplers to determine if lamprey populations were still

A network of freshwater mussel (kākahi/kāeo/ngaeo/torewai)

present in several key streams in the Manawatū River

enthusiasts has been formed to support conservation and

catchment. Based on the positive results, a wider deployment

restoration research. There was general agreement on a

of the pheromone samplers in the catchment is planned for

Freshwater Mussel Conservation Strategy that advocates

the upcoming year.

an open and collaborative approach – this document will

Mitigation Measures to Protect Migrating Eels

continue to be updated as our efforts become more focussed.
Several popular articles have been published, including one

Jacques Boubée has been working in collaboration with

in Waiblog, by Kevin Collier and Sue Clearwater (Collier

Genesis and the Lake Waikaremoana Tribal Authority to

& Clearwater 2014) and one in the Forest & Bird magazine

continue to monitor the performance of a bypass for migrant

(McEwan 2015b) raising awareness about freshwater mussel

eels on the Lake Whakamarino Spillway (Lake Waikaremoana

conservation. Amber McEwan (Riverscapes Freshwater

Power Scheme). Lights have also been installed to enhance eel

Ecology), produced a monitoring protocol for Lake Wairarapa,

avoidance at the nearby Piripaua Power Station intake. The

aimed at community groups (McEwan 2015a) and published

passage of four eels through the bypass was confirmed this

by Greater Wellington Regional Council, and Mark Hamer

year but the tagged eel tracking undertaken as part of this

(Waikato Regional Council) & Kevin Collier have made a

work has also clearly demonstrated that customary harvest

wadeable streams protocol available for detailed habitat

activities could be used as a very effective mitigation method

and population evaluation. These documents, including

if most captured migrants were released downstream of the

the conservation strategy have been made available for

power scheme.

download at a NIWA ftp site. ftp://ftp.niwa.co.nz/incoming/
FreshwaterMusselConservation/
Please email sue.clearwater@niwa.co.nz if you would like to
receive updates about the network.

Novel Lamprey Survey Method

The downstream migrant eel bypass and catch facility built
by Northpower under the guidance of Jacques, is operated
by Te Korokota hapū at the Titoki (Wairua) Power Station in
Northland, and has recorded the successful passage of over
96 migrants this year. In addition to this mitigation measure
Northpower is now endeavouring to open the spillway

The impetus for using in-stream pheromone samplers to

whenever possible to maximise the number of migrant eels

identify lamprey populations has continued to increase, led

using this safe route rather than entering the power canal.

by Cindy Baker. These samplers, which absorb pheromones

In co-operation with the US Geological Society (USGS) and
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Northpower we are planning to install an air lift eel pump at

answer: mussel madness

the intake to maximise migrant eel retrieval while minimise
water (generation) losses. Field trials of the system are
scheduled for next autumn during the tuna heke. Further
upstream in the Wairua River catchment monitoring of the
Mountain Road Pump Station (Hikurangi Flood Control
Scheme) has indicated that while downstream migrants
eels in the mainstem quickly made their way downstream,
those behind the pump were delayed. Altering the operating
regime of the pumps and maximising gate opening times has
markedly increased the number of large eels safely passing
through the system. Other solutions are currently under
discussion between the managers of the scheme (Whangārei
District Council), farmers, Ngāti Hau, Ngā Kaitiaki o Ngā Wai
Māori and other stakeholders.
Also on the Eastern Diversion of the Tongariro Power
Scheme Erica Williams and Jacques Boubée have been
co-operating with Genesis and Ngāti Hikairo ki Tongariro
in monitoring migrant eels rescued from the Wairehu Canal
drum screens. Records to date show an increasing number of
eels safely released each year with the migration shown to

Photo © S. Clearwater, NIWA

Patchy distribution of freshwater mussels in shallow streams
– conservative estimate of 44 in a patch of ~ 1 m x 0.5 m
in depth ~ 0.3 m in a stream about 3.5 m wide. This is
Echyridella onekaka, in Golden Bay.

occur in both spring and autumn. In the headwaters of the
nearby Whanganui River we have also helped with monitoring
of elvers arriving at the scheme’s structures and for the first
time since the scheme was built some 40 years ago over 5,000
elvers have been captured and released in upstream habitats.
The design of permanent elver passage facilities has been
completed and installation planned for the next migration
season. The importance of this initiative to whānau and the
on-going success of this collaboration was recently on the
front page of the local newspaper (Eel Given a Chance to
Spawn: m.nzherald.co.nz/rotorua-daily-post/news/article.
cfm?c_id=1503438&objectid=11473359).

Koraha Caddisflies
Brian Smith has been busy examining a new species of
micro-caddisfly. Larvae and a male pupa of a new species
of Paroxyethira were collected from Lake Koraha, a small,
pristine, karst lake in the Waikato region. The lake’s isolation
and small size of this caddisfly species (2 mm) may explain
why it has escaped detection for so long.

Adult Caddisfly Workshop

Changing Leadership Roles Within NIWA
and for the MBIE Aqua Rehab Programme
John Quinn took on the role of NIWA Chief Scientist for
Freshwater & Estuaries in June 2015 from Clive HowardWilliams, who is now NIWA’s Chief Science Advisor for
Natural Resources. John’s year highlights have included
working in teams on developing the Our Land and Water
National Science Challenge, the Waikato Healthy Rivers
Waiora plan change and the Waikato River Report Cards
project. Chris Tanner has taken over from John as
Programme Leader for the MBIE Aquatic Rehabilitation
programme. Chris has been a Principal Scientist in the
Aquatic Pollution team at NIWA since 2008 focussing on
constructed wetlands & ponds for wastewater and stormwater
treatment, aquatic and wetland plant ecology, and also water,
sanitation and pollution issues in developing countries. He
brings to the new Freshwater & Estuaries Centre management
team a highly relevant knowledge base and a collaborative and
inclusive approach to the role.

Have you always wanted to identify adult caddisflies, but
are too scared to try? Well, Brian Smith will be running an
adult caddisfly identification workshop on the 26 April 2016.
Come along and see how to identify this amazing group of
freshwater insects. For further details see https://www.niwa.
co.nz/training-courses/adult-caddisfly-identification-1 or
email training@niwa.co.nz.

New York, New York
Investigations into the oviposition requirement of adult
insects by Brian Smith and Richard Storey captivated the
audience at the 15th International Symposium on Trichoptera,
held in New Brunswick (New Jersey, USA). Their novel use of
DNA to identify aquatic insect eggs was commended as one of
the most interesting talks of the symposium.
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Fish & Game New Zealand

Eastern Region

Otago Region

During 2015, Fish & Game have invested time into more

Morgan Trotter completed the second season of a study

regular and intensive monitoring of the Waikaremoana

on juvenile trout survival on the Lindis River with support

Fishery. In particular, winter creel angler surveys at key

from the Clutha Fisheries Trust, Cawthron Institute and

spawning tributaries along with boat-based lake creel

the University of Otago. Intensive monitoring of PIT tagged

surveys. Staff have also been observing the run timing of

trout found high rates of mortality across the summer

spawning fish entering the tributary streams. This follows
on and compliments the 5 yearly winter operation of a fish
trap in the Waiotukupuna Stream at Lake Waikaremoana last
undertaken in 2014. It is intended to continue survey work at
Waikaremoana over the 2015–16 summer along with the usual
Rotorua lakes monitoring.
A monitoring group of tagged fish were liberated into
Waikaremoana to investigate the rate of angler return from
the lake and to observe how the growth of rainbow trout is
occurring in the lake. These small batch releases are intended
to occur for several more years.
The sponsoring of a teacher’s research fellowship student

low flow period. Trail cameras documented high levels of
predation and scavenging on stranded fish, revealing that
observed fish kills are only a small proportion of the total
mortalities which may occur when a river is dewatered.
Morgan is working to complete analysis and write up of his
MSc thesis.
Staff also worked across the region to document drying
rivers and the effects of low flows during the summer
drought. The information gathered will provide useful input
for upcoming minimum flow processes, which continue to be
a key focus in the region.
A three year field programme supporting the Cawthron
Institute led Cumulative Effects Programme was completed.

has also allowed the monitoring of mallard duck in coastal

Quantitative electrofishing, habitat assessment and

drain systems. It is hoped that there will be factors within

invertebrate sampling were undertaken in the Upper Taieri,

areas that hold ducks and their broods as opposed to those

Waikouaiti, Waitahuna and Sutton Stream. A total of 12 sites

that do not that can be identified. This information may then

have now been surveyed in Otago as part of the nationwide

be utilised to improve drain management and increase duck

study of around 50 trout streams investigating responses of

numbers within areas.

fishery values across gradients of intensive agriculture.

Photo © Aaron Horrell (Clutha Fisheries Trust)

PIT tagging juvenile trout on the Lindis River.
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Photo © Southland Fish & Game

Upper Waiau River – where all the trout are!

Helen Keeling commenced a part-time MSc at the
University of Otago and will study trophic interactions in the
eutrohpic Lake Hayes and Lake Johnson to investigate the
potential for biomanipulation as a restoration tool.

Southland Region
The drift diving programme to assess long term trout population
trends in Southland’s headwater fisheries continued over the
summer. Counts in the Upper Oreti suggested a decline on long
term averages, possibly related to changes in pool/run habitats.
The Mataura River appears to be similar to previous years but
the Aparima River also had a lower count. The Upper Waiau
continues to support a healthy trout population with 300–400

In contrast the smaller Mararoa and lower Waiau have suffered
reduced trout abundance following didymo establishment there.
Southland has also been working with the Cawthron Institute
to undertake field work as part of the national Cumulative
Effects Programme study. This year’s streams were the Otapiri
and Waikaka. Electrofishing surveys over a 100 m reach to
estimate total biomass found both streams had reasonable
populations of adult trout with 1–2 large trout caught at each
site. The Otapiri in particular had large numbers of eels along
with bullies and juvenile lamprey. One especially enjoyable
aspect of this work is the interest shown by local landowners
as well as improving understanding of the effects of land use
changes on aquatic life.

large trout per km. This population appears to have remained
steady over the years despite the appearance of didymo.

Photo © Eastern Fish & Game

Monitoring the Waikaremoana fishery.

Photo © Otago Fish & Game

Electrofishing for the Cumulative Effects Programme.
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COUNCILS & UNITARY AUTHORITIES
Bay of Plenty Regional Council

Bay of Plenty Regional Council (BoPRC) started the process
of establishing a framework for freshwater management to
implement the National Policy Statement for Freshwater
Management this year. BoPRC are ready to engage community
groups in two priority water management areas, and are
working to gather relevant water quality and quantity
information, as well as identify and fill areas where
information is lacking. To this end, Alistair Suren and
Rochelle Cater have assessed sites across the Bay of Plenty
for periphyton monitoring. Periphyton monitoring has not
been systematically been undertaken in the Bay of Plenty
before, with the exception of NIWA sites. Alistair has created
a decision support framework for site selection using the
REC and FWENZ classifications, coupled with logistical
considerations. A similar framework has been used to start
establishing Freshwater Management Units for priority water
management areas.
Simon Stokes, the Manager Eastern Catchments, has
been working with Estelle Dominati from AgResearch on a
project to pilot a participatory decision-making process (the
BEST decision-making process) with a group of people living
within, and with interests in, the Rangitāiki catchment,
in order to test whether such a process could provide more
insights into the impacts of different land management or
use decisions. A series of working meetings would build a
picture of the catchment, identify land uses and their link
to ecosystem services, thereby revealing the implications of
possible management or land use changes on the provision
of ecosystem services and community desired outcomes with
the group.
BoPRC is also working through resolving issues of fish
passage for hydro-dams in the Rangitāiki catchment.
Deterrents at the intake remain an issue. Additional research
will be undertaken to model the existing biomass of adult eels
between Matahina and Aniwhenua.
Raoul Fernandes is embarking on k-means hierarchical
cluster analysis using catchment characteristics to model
flow in ungauged catchments. This will help form low flow
statistics and allocation limits. Also, surveys of streams
in the Western Bay of Plenty that are subject to different
allocation pressure have been undertaken to see whether
over-allocation was having any demonstrable adverse effects
on fish communities. Preliminary results found no difference
in either species composition or relative abundance/biomass
of fish in streams belonging to one of four allocation classes.
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Managing the nitrogen entering Lake Rotorua through
rules is still being worked through. The process of developing
the rules has involved a range of consultation initiatives
and this has helped refine the draft rules structure and
to test the practicality of the approaches. The rules are
however relatively complex and it will be useful for there
to be a process of increasing the understanding of the rules
and for learning more about how the proposed rules will
impact on the farming sector. Council is therefore looking
at undertaking a process of seeking feedback from the
community. This will focus on:
•

key stakeholder groups to test the draft rules framework,

•

iwi as a further connection on the Lake Rotorua
rules project,

•

small block holders to increase the understanding of the
rules framework.

Hawke’s Bay Regional Council

Life in the Fast Lane

The SOURCE of All Knowledge…

Andy Hicks is working with NIWA and Kelly Hughes to

Rob Waldron is investigating the application of the

develop a cheap, floating fish ramp that could easily be

Australian eWater software package SOURCE to model land

retrofitted to vertical in-stream barriers. The idea is to help

use and surface water interactions across the Ngaruroro River

inanga and other ‘swimmers’ across barriers that are currently

catchment and the Heretaunga Plains. This work will inform

too expensive to fix on a large scale (e.g., all perched culverts

the limit setting process in the plan change that is currently

in our region).

underway for this area.

To Shade or Not to Shade

I Need to Breathe!

Andy Hicks, with support from the wider science team, has

Thomas Wilding has recently finished a study investigating

begun to formally test whether shade can be added to the tool

the relationship between flow, aquatic-plant growth and

box of drainage maintenance options to suppress problematic

dissolved oxygen concentrations in small lowland streams.

macrophyte growth, without generating too much extra cost

Thomas’s report is available on the HBRC website.

or practical difficulties for current council drainage schemes.
The experiment includes having tall vertical shade on one side

The Hawke’s Bay Publication of the Half Decade

only, having Carex secta overhanging the drains from both

The HBRC Science team has completed

sides, and mimicking complete canopy closure using shade

their 5-yearly State of Environment

cloth, as well as some other approaches. An additional key

summary report called ‘Trends’. The

principle being tested is that only using monocotyledons as

report is downloadable from the HBRC

the target riparian shade species will reduce establishment

website (www.hbrc.govt.nz/Services/

and maintenance costs, because a dicotyledon specific

Environment/SOE/Pages/SOE-Five-

(broadleaf) spray can be used to kill most of the weeds, but

Yearly-Reports.aspx).

leave the desired (monocotyledon) species alone.

Bits and Bobs

Don’t Stress Me Out

Andy Hicks and Adam Uytendaal have

Sandy Haidekker recently completed a study looking at

been working with the University of

factors affecting life supporting capacity and invertebrate

Waikato (Chris McBride) to undertake

community composition in small, lowland streams of the

lake and catchment modelling of

Heretaunga Plains. Out of an extensive set of water quality

Lake Tūtira. Adam Uytendaal is busy

and habitat parameters measured, Sandy found temperature

with the development and execution

maxima and dissolved oxygen minima to be the two most

of Tukituki Plan Change 6 (TTPC6)

influential variables limiting stream health.

plan effectiveness monitoring programs.

Photo © HBRC

Investigating options for drain maintenance – mimicking
complete canopy closure with shade cloth.

Photo © HBRC

Floating fish ramp trials.
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Taranaki Regional Council
– by Fiza Hafiz, Chris Fowles & Chris Spurdle

Freshwater Contact Recreational
Programme
Exceedances of E. coli action levels were found on occasion at
two of the sixteen rivers/streams and lakes sites during the
recreational period (Nov 2014 – April 2015) due to wildfowl
influences, but there were few exceedances at the other 14
sites. Cyanobacteria blooms occurred from December 2014
onwards at Lake Rotokare (Eltham), and exceeded the health
standard necessitating warning notices from the District
Health Board. Exposed mats of cyanobacteria at several sites
in the region coincided with falling river levels in the late
summer months, and required warning signage at three sites
to advise of potential danger, particularly to dogs. Close
liaison was maintained with the Area Health Board and
territorial local authorities and the TRC website was well
utilised to inform the public throughout the season.

for ring-plain streams taking into account altitude and/
or distance from the National Park. Evaluations of generic
and predictive stream ‘health’ have also been performed
and assessments made for all sites in relation to River
Environment Classifications (REC) predictions. Few sites
(one in mid-reaches and one in lower reaches) recorded
new historical maximum MCI scores, while one decrease in
historical minimum score was recorded in the 2013–2014
monitoring year. Twenty sites showed small increases in
overall (eighteen-year) median scores while two sites at the
lower reaches showed small decreases in median scores.
Results from long term trend analysis showed 21 sites
with a positive and very significant trend, and no sites with
a significant negative trend. In terms of particular sites,
those showing the biggest improvement in the last 18 years
are within the Kaupokonui Stream, Kapoaiaia Stream,
Mangawhero Stream, Huatoki Stream and Mangati Stream.

State of Environment Monitoring (SEM):
Physicochemical Programme

State of Environment Monitoring: Periphyton

A network of eleven freshwater sites was established since

summer) at 21 sites in 10 catchments around the region. The

mid-1995 for physicochemical monitoring on a longterm basis to provide information on trends in the state
of Taranaki’s regional surface water quality. Long term
19-year physicochemical trends (1995–2014) have shown
some significant deterioration in aspects of water quality
(particularly nutrients) in many of the middle and lower
catchments. This includes the Mangaoraka Stream at Corbett
Road, Punehu Stream at SH45, and Waiwhakaiho River at
SH3. There has been a significant long term improvement in
total nitrogen at six of the eleven sites monitored. The most
improvement in long term water quality has been illustrated

The Council monitors periphyton twice a year (in spring and
MfE guidelines specify long algae filaments should not exceed
30% of the river bed, and thick algae mats should not exceed
60%. The results for 2013–2014 monitoring year showed
that all sites met the MfE guidelines for thick mats. Two sites
(Waiongana Stream at SH3 and Kapoaiaia stream near the
coast) exceeded the MfE guideline for long filaments once
during the monitoring period.

State of Environment Monitoring:
Riparian Management Water Quality
Monitoring Programme

in the Waingongoro River at SH45 with significant improving
trends in DRP, total phosphorus, nitrate and total nitrogen.

The Riparian programme consists of long term monitoring

This improvement has been coincident with land-irrigation

of four catchments in the Taranaki region. A state and

of a major industrial (meatworks) discharge and the diversion

trend report is in its first draft form for the largest of these

of Eltham’s waste water treatment plant discharge out of the

catchments (Kaupokonui) and looks at a range of parameters

river in recent years.

and their trends, such as periphyton, macroinvertebrates,

State of Environment Monitoring:
Macroinvertebrates
Biological Surveys were performed at 57 sites in 25 rivers and
streams. The surveys indicated that generally the proportion
of ‘sensitive’ taxa in the macroinvertebrate communities
declined down the length of the waterways which was

recreational bathing, temperature and SHAP in relation to
riparian planting initiatives and agricultural discharges.
TRC is aiming to focus on a final draft for peer review and
roll out a similar template for three other catchments in the
region. This work collates data from the past 12 years.

Stream Habitat Assessment Protocol

reflected in the deterioration in generic stream ‘health’ from

The first draft report for the Stream Habitat Assessment

‘very good’ in the upper reaches through ‘good’ in mid-reaches

Protocol (SHAP) is currently underway, collating results from

to ‘fair’ to ‘good’ in the lower reaches. The macroinvertebrate

66 sites around the region. The report aims to qualitatively

communities at all ring-plain sites have also been assessed

assess the physical habitat in and around freshwater streams

in terms of predictive relationships recently established

and rivers in order to understand the possible drivers for
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degradation and improvement of water quality at a variety
of sites throughout the region, and to form a baseline for the
evaluation of any future changes or trends. The Council will
start trialling the shorter Rapid Habitat Assessment (RHA)
protocols that were prepared by Cawthron Institute in the
next monitoring year.

Regional Freshwater Plan
The Council has commenced a review of the Regional
Freshwater Plan for Taranaki with the work expected to be
completed in 2016/2017. To build on the gains the Council
have made in freshwater quality in the past decade, and meet
the demands of the future, a number of major changes were
proposed to the current Freshwater Plan.
In recognition of the interrelated nature of land and fresh
water management, the Council intends to combine the new
Freshwater and Soil Plans for Taranaki into one ‘Freshwater
and Land Management Plan’ for the region. A draft Plan was
released for targeted consultation on 1st May 2015. Forty-two
responses were received. Major changes in the draft plan
include:
•

Requiring, as a general rule, farm dairy, piggery and
poultry effluent to be discharged to land.

•

Requiring all riparian planting and fencing to be completed
on land used for intensive pastoral farming by mid-2020.

•

Setting ‘default’ minimum flows (the point at which
abstraction of water should cease) and allocation limits for
rivers to safeguard the ecosystem health and mauri of the
water body.

•

Increased protection of wetlands to arrest incremental
loss in wetland area, and to improve the overall condition
of wetlands.

•

Establishing set-back distances from waterways for
plantation forestry to avoid or minimise the adverse
effects of harvesting on freshwater quality.

•

Allowing gravel extraction from river and lake beds
to minimise river aggradation–subject to the rate of
extraction not exceeding the rate of gravel recharge.

TRC Freshwater Staff
Darin Sutherland joined the team as a Scientific
Officer Freshwater Biology, and is involved with the SEM
macroinvertebrate and periphyton monitoring programmes;
James Kitto is a new Science Advisor, involved in a
comprehensive review for all State of the Environment
monitoring programmes; and Shane Sullivan, new
Hydrology Officer, and Katie Blakemore, new Technical
Officer provide support to the SEM physicochemical and
consent monitoring programmes.
The rest of the team is the same as last year but to
refresh your memories – Chris Fowles (Scientific Officer
Water Resources) leads various SEM projects and performs
biological macroinvertebrate and other consent monitoring;
Bart Jansma (Scientific Officer Freshwater Biology) juggles
fish pass investigations and investigations into effects of
riparian restoration and hydroelectric power scheme consent
monitoring; Fiza Hafiz (Scientific Officer for State of the
Environment Monitoring) coordinates the various SEM
programmes across the Council; Ray Harris and Rae West
(Technical Officers) gather the samples for several SEM
programmes; Conor Lee (Scientific Officer, Surface and
Groundwater Resources) and Rachel McDonnell (Technical
Officer) collect SEM groundwater samples; while Fiona
Jansma (Scientific Officer Hydrology), Warrick Johnston
(Hydrology Officer), Denise Young (Policy Analyst) and
Chris Spurdle (Planning Manager) are involved in the review
of the freshwater plan. Regan Phipps is the Biological/
Hydrology Manager, and Victoria McKay the Physical/
Chemical Manager.

The review will also be guided by changes to the National Policy
Statement for Freshwater Management 2014 which came into
effect on 1 August 2014. Changes in relation to this policy
statement will include introduction of freshwater management
units and setting of freshwater objectives and limits.
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Michael Pingram has overseen the SOE invertebrate
monitoring carried out through the REMS programme.
Sampling, coordinated by Mark Hamer, was completed at
c.130 sites ahead of schedule. A report on the REMS monitoring
will be released on our website soon. Michael and Mark have
also been involved with the council’s freshwater mussel
monitoring project, surveying waterways flowing into Kawhia
harbour; and Michael is developing a large river monitoring
programme for our non-wadeable rivers.
Callum Bourke has been overseeing the day-to-day
operation of the WRC Freshwater Fish SOE programme on
behalf of Scientist Bruno David. This year’s field monitoring
team consisted of Holly Molesworth and Stephen Scothern
with support from Mark Hamer, Michael Pingram, Mike
Lake, Manon Cellier and Laura Francis. Sixty-five sites
were surveyed between December 2014 and early April 2015.
Of these, 12 sites were fished via the netting methodology

Mataiterangi Stream, Coromandel – February 2015.

(i.e., 6 fyke nets/ 12 minnow traps) and 53 sites via EFM. We
are currently collating/analyzing the data so it will be very
interesting to see what changes have occurred.
Over the past winter the WRC commissioned a developer

The Waikato Regional Councils Water Quality monitoring
programme has continued this year with Asaeli Tulagi
overseeing the monitoring for Scientist Bill Vant. This

to automate the national netting/trapping protocols as part

includes spot measurements and samples along a number of

of our data capture system. This system basically allows fish

regional rivers including the Waikato River which also has

data to be recorded in the field on a laptop or tablet device.

continuous logging sites. The council also monitors 15 shallow

Previously only EFM or spotlighting data was able to be

lakes regularly.

recorded this way so we are pleased that all our freshwater

Tracie Dean-Speirs completed a Shallow Lakes

fish sampling methodologies are automated which makes

Management Plan for 71 lakes in the region that are less than

data collation, upload to internal databases (and soon the

10 m deep (max). This plan has been developed in 2 parts,

NZFFD), and analysis much easier and much more accurate.

the first of which summarises the legal and policy context for

A new version will be available later in the year after some

the management of these lakes within the Waikato Region,

slight changes/improvements following this season’s trial, so

and identifies objectives and actions for implementation over

feel free to contact Mark Hamer (mark.hamer@waikatoregion.

the next 10 years. Volume 2 is a complementary resource

govt.nz) if you would like a copy of the data capture system.

statement that summarises available information for each

Mike Lake and Laura Francis were also busy last summer

of the lakes and identifies specific management actions

monitoring the effects of various river and drainage works

for them. Tracie continues to work with other agencies,

including mechanical silt removal, gravel management and

stakeholders, Iwi, landowners and Council staff on a range of

erosion control works. They have been attempting to quantify

lake restoration projects.

direct fish mortality and establish impacts on instream
habitat and water quality.
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Deniz Ozkundakci will be starting at WRC in midSeptember as a Lake Scientist.

Greater Wellington
Regional Council
State of the Environment (SoE) and
Community Monitoring
In addition to routine SoE monitoring at over 50 river and stream
sites across the Wellington region, GWRC recently completed
18 months of monthly parallel water quality and ecological
monitoring with three different community groups. This ‘paired’
monitoring was carried out on the Mangatarere Stream in the
Wairarapa, the Mawaihakona Stream in Upper Hutt and the
Waikanae River on the Kapiti Coast. The project was coordinated
by Aslan Wright-Stow, Richard Storey and Rob DaviesColley at NIWA and sought to investigate how well community
volunteer and Council SoE monitoring data align.
In December last year we completed an 18-month paired

the state of the Wellington region’s rivers and streams. It is
also proposed that the programme be based on measures of
regional ecosystem health; water quality monitoring is likely
to play a minor role in this programme and, instead, will
feature in other new programmes to be established as a result
of collaborative community catchment limit-setting processes
associated with the Regional Plan and implementation of the
NPS-FM.
Mark Heath and Summer Greenfield continued
investigations in the Hutt River catchment to further our
knowledge of the drivers of benthic cyanobacteria blooms in
the river. Specific work carried out in the past year included:
•

Reach-specific water sampling to isolate spikes in river

nutrient test method trial; water samples from all our river

nutrient concentrations associated with groundwater gains

SoE sites were tested for soluble nutrients and total nitrogen

between the Moonshine and Silverstream bridges.

using both our existing analytical methods and the methods

•

Fine resolution water sampling to investigate nutrient

recommended by the National Environmental Monitoring

sources within the Pakuratahi and Mangaroa tributaries of

and Reporting (NEMaR) workshops. While data analysis and

the Hutt River.

reporting are still to be completed, the trial clearly showed
that a ‘correction factor’ cannot easily be applied to existing/

•

Emily Martin, a Victoria University MSc student and part-

historic SoE total nitrogen data (for temporal trends analysis

time GWRC staff member) to assess the role deposited

purposes) and therefore switching total nitrogen methods

sediment from instream flood protection works plays in

could compromise detecting long-term trends in nutrient
concentrations. Information from the trial will be made
available to inform the development of the new National
Environmental Monitoring Standard (NEMS) for Discrete
Water Quality Sampling and Testing.

Water sampling and deployment of sediment traps (by

promoting cyanobacteria growth.
•

Partnering with Victoria University and Upper Hutt
City Council in two summer student scholarships that
investigated nutrient inputs into the Hutt River from

Alton Perrie is working away on reviewing the Rivers

different land uses and stormwater in Upper Hutt.

SoE programme. With some guidance from Dr Kevin Collier

Mark and Summer are currently preparing a comprehensive

(University of Waikato), a new probabilistic-based SoE site

report consolidating the past 10 years of monitoring and research

network is proposed to assist with unbiased reporting on

carried on benthic cyanobacteria in the Wellington region.

Photo © Penny Fairbrother

GWRC Environmental Science staff Mark Heath and Shyam
Morar (left) with a live native fish display at Queen Elizabeth
Regional Park’s ‘5000 trees’ community planting day in July.

Photo © Shyam Morar

An excited Mark Heath holding one of more than 20 giant
kōkopu found during SoE fishing within Whareroa Stream at
Queen Elizabeth Regional Park on the Kapiti Coast.
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‘Clean-up’ and Restoration Projects
Large multi-faceted restoration-based projects continue
in several parts of the region. In Te Awarua-o-Porirua
Harbour, Ben Tuckey (DHI) was engaged to undertake faecal
contaminant plume modelling for the purpose of predicting
which areas of the estuary are at greatest risk from faecal
contamination and under which rain and wind conditions
contact recreation or shellfish gathering may not be suitable.
The work is informing specific actions under the Porirua
Harbour and Catchment Strategy and Action Plan which has
as its vision “A healthy harbour and waterways”. Contact
Juliet Milne for more details.
In Wairarapa Moana, funded by the Ministry for the
Environment’s “Fresh Start for Fresh Water” programme,
GWRC continues to work alongside a range of external
stakeholders and landowners to improve the health and
functioning of a selection of wetlands connected with or
adjacent to Lake Wairarapa. There are three main arms to the
project; lake-edge wetland restoration, development of Land
Environment Plans (LEPs) and environmental monitoring.
During the past year an additional on-farm constructed
wetland has come on line to treat farm drainage water, a
one-off large-scale farm water quality sampling exercise was
carried out as part of a farmer education exercise, and work
was carried out in Barton’s Lagoon to remove exotic fish. In
addition, Dr Philippa Crisp presented a paper at this year’s
Ramsar Symposium in Hamilton, in collaboration with Ian
Gunn (Wairarapa Moana Project Director) and Tony Silbery
(DOC). The presentation described our experiences in
applying for Ramsar status for Wairarapa Moana. It has taken
many years and the input of a number of people to get the
application together. The application is now quite advanced
and if it is successful, Wairarapa Moana will be the first New

Mark Heath, Summer Greenfield and Juliet Milne
presented papers on different aspects of Hutt River benthic
cyanobacteria monitoring and research at the International
Conference on Harmful Algae held in Wellington during
October 2015.

Zealand site to achieve Ramsar status in the past 10 years!

Regional Plan and Whaitua Work
Many of the science team, including Summer Greenfield,
Alton Perrie, Mike Thompson, and Juliet Milne, provided
technical input into refining objectives and policies relating to
water quantity, water quality and ecosystem health for rivers
and lakes for GWRC’s new Regional Plan (Natural Resources
Plan for the Wellington Region). The Plan was publicly
notified in a proposed state on 31 July 2015.
Alongside the regional plan process, two of five communitybased committees (whaitua) are now fully operational for the
Ruamahanga (Wairarapa Valley) and Te Awarua-o-Porirua
Harbour catchments. The science team has provided a range
of information to these committees which are charged with
making recommendations on catchment-specific water quality
limits under the NPS-FM and the timeframes and methods
to achieve these limits. Whaitua committee discussions on
catchment scale limit setting will be informed by GWRC’s
Collaborative Modelling Project (CMP).
Coordinated by Natasha Tomic, the CMP takes a holistic
approach that encompasses both Pākehā and Māori world
views so as to provide for both Māori and cosmopolitan
(other) knowledge systems to inform the limit setting
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process. The Overarching Knowledge Framework brings
these two knowledge systems together (the two baskets) as
it preserves the integrity of each individual system (basket)
but it allows for a shared knowledge to emerge, integrated
and embedded within a holistic world view. The modellers
have organised the work into five subgroups: economic/land
use; chemico-physical; hydro-geomorphological; biological;
and socio/cultural. Following subgroup consensus on the
project plans the status quo will be modelled to calibrate
the models. Whaitua committees will then come up with a
number of questions and potential policy package scenarios
(including objectives, limits and management methods)
which can be applied in a catchment. The modellers will
analyse the scenarios to show how the future could look for
the catchment using a policy package to manage land and
water. Using modelling outputs from a number of scenarios,
the committees will be able to compare the costs and benefits
across a range of community values. The committees will also
be able to see whether a particular policy package will actually
achieve the desired outcome.

Research & consultancy companies
Aquanet Consulting Ltd

Over the past 12 months (June 2014 – June 2015), Aquanet

were recently lodged, with the support of the WAI Group.

Consulting has undertaken a wide range of projects, including

Olivier was also involved in the assessment of effects of

project management, field studies, technical reports, peer

discharges from the Shannon, Otane, Pahiatua, Eketahuna,

review and involvement in a number of hearings as expert

Woodville and Whakapapa Village WWTPs, and is assisting

witnesses. We have also welcomed a new addition to the

Greater Wellington Regional Council with the assessment of

Aquanet team, with Siobhan Lynch helping with the

resource consent applications for the Featherston, Greytown

processing of macroinvertebrate samples.

and Martinborough wastewater treatment plants. Olivier is

Olivier Ausseil was engaged as the project manager for
the re-consenting of the Ohakune, Raetihi and National
Park wastewater treatment plants. This project involved the
creation of a consultation working party, the WAI Group,

continuing with his role as the Palmerston North Wastewater
Monitoring Group facilitator.
The daily time-step water quality model we developed over
the last few years was applied to assess the cumulative effects

with representatives of Ngāti Rangi, Uenuku and Ruapehu

of point source discharges to the Oroua River and undertake

District Council, over a 10 month period. The applications

further scenario modelling as part of the environment court

Photo © Aquanet Consulting
Photo © Aquanet Consulting

Sampling in the surf near the Waiwiri Stream outflow.

Photo © Aquanet Consulting

Sampling the Rangitikei River at Bulls (inset - surber sampler).

Photo © Aquanet Consulting

Raetihi wastewater treatment ponds.
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Photo © Aquanet Consulting

Photo © Aquanet Consulting

Sampling the Makotuku River, Ruapehu.

Playing in the mud in the Waitangi Estuary.

appeal process for the Feilding WWTP. Fiona Death and Olivier

report) of the Waitangi Estuary in the Hawke’s Bay, in relation
to the discharge of process and stormwater from the Awatoto
Ravensdown fertiliser plant.
We have completed a 12 month monitoring programme of
water quality within the Turitea dams, near Palmerston North,
as part of a project aiming at reducing algal/cyanobacteria
blooms in the city’s water reservoirs, and reducing effects on
stream health downstream of the dams. Max Gibbs from NIWA
provided key advice and expertise to the project, and aerators
will be installed in the dams within the next 18 months.
Our monitoring programme of water quality, habitat, fish
and macroinvertebrate communities of the Waiwiri Stream, near
Levin, is ongoing. This project aims at assessing the effects on the
Waiwiri Stream of land application of treated wastewater from
the Levin township.

have also completed compliance assessments for the Masterton
and Carterton wastewater treatment plants.
Fiona, Amy Feck and David Wiessing have also
undertaken periphyton and macroinvertebrate surveys of the
Rangitikei River at Bulls, the Porewa Stream at Hunterville,
the Hautapu River at Taihape, the Tutaenui Stream at Marton,
and the Whangawehi Stream (Mahia Peninsula), in relation
to wastewater discharges at these sites. Fiona and Amy have
completed compliance reports for these discharges. They
also completed the annual fish monitoring survey for the
Wainuiomata Water Treatment plant.
The whole Aquanet team, with assistance from Shade
Smith (Triplefin Environmental Consulting) have completed a
water quality and ecological survey (and associated technical

Boffa Miskell Ltd

The Boffa Miskell ecology team continues to grow with the

ecologists have also been busy salvaging fish from

addition of several new staff members across the country.

waterways for various New Zealand Transport Agency

With a strong focus on the integration of ecology with

(NZTA) road projects.

landscape design, planning services and resource planning,

Eddie Sides and Mark Lewis have been busy

Boffa Miskell continues to provide scientifically-founded,

incorporating ecology into the master planning and design

innovative and sustainable outcomes for the environment.

of waterways around the Auckland Region. Ian Boothroyd

The freshwater science team, represented by

continues his research interests in the taxonomy and ecology

Ian Boothroyd, Tanya Blakely, Vaughan Keesing,

of the Chironomidae, geothermal ecosystems, and the

Eddie Sides, and Louise Saunders, is active in freshwater

ecology and management of urban streams.

management with projects across the country in a variety

The Christchurch team has been busy the last twelve

of ecosystem types. Urban streams and issues facing their

months conducting surveys and monitoring for the

management is at the forefront for much of the Christchurch

Christchurch City Council, assisting the Ngāi Tahu –Selwyn

and Auckland teams’ work, while the newly designed

District Council – DOC – ECan working party on ecological

motorways and expressways continue to provide challenges

issues in the Te Waihora catchment, and the aquatic ecology

in the Wellington region. The Christchurch and Tauranga

and fish salvage for the Western Belfast Bypass.
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Photo © Boffa Miskell

Tauranga fish translocation.
Tauranga’s team has continued in its state of the
environment monitoring for the Tauranga City Council as well
as work for NZTA. NZTA is in the early stages of upgrading
Tauranga’s central corridor through the construction of the
Hairini Link. The road corridor, located towards the south
of Tauranga, will travel through a section of wetland that
provides habitat to populations of native shortfin eels,
banded kōkopu and giant kōkopu. The Boffa Miskell team
has been working hard relocating native fish from within the
road alignment to an adjacent wetland, and is about to begin
developing restoration plans to improve the habitat for native

Photo © Boffa Miskell

biota in these adjacent wetland areas.

Stream Restoration

Oakley Creek restoration.

In recent years, bioengineering has replaced hard engineering
approaches to create stable and functioning ecosystems
based on natural stream morphologies. Our ecologists, urban
designers and landscape architects have been involved in a
number of stream restoration projects. Working closely with
project engineers, our team have ensured a range of resilient
habitats are created for plant and animal stream life.
La Rosa Stream ‘Daylighting’
Liberating parts of the Avondale and Parahiku Streams from
Photo © Boffa Miskell

underground pipes at La Rosa Gardens Reserve in Green Bay
was Auckland’s first dedicated stream daylighting project. Our
landscape architects and ecologists have been involved from

Duck Creek recreation.

Photo © Boffa Miskell

La Rosa Stream daylighting.
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Photo © Boffa Miskell

Trial swales at Ruakura North development.

concept to completion, working closely with Auckland Council

salvaging the cobbles from the existing stream, complete

Stormwater, EDC Ltd Engineers and HEB construction. Embraced

with their associated invertebrate life, algae and lichens.

by the local community, the project earned the IPENZ 2014 Arthur

Their placement in the newly formed channel substantially

Meade Award for the Environment and Sustainability.

fast-tracked the colonisation of the realigned stream. Now,

Oakley Creek Restoration

one year on, natural processes have created a stream habitat
unrecognisable from a natural one, with fully recolonised

Oakley Creek Te Auaunga in west Auckland has been realigned

aquatic biota and a diversity of fish species that mimics that

and restored for over a kilometre as part of the New Zealand

of the former stream environment.

Transport Agency’s State Highway 20 Waterview Connection
construction project. As Well Connected Consortium team

Geothermal Wetland Restoration

members, we have been working closely with Tonkin & Taylor

Auckland has been involved in geothermal wetland

engineers and Fletcher’s construction teams, to resolve

restoration monitoring, monitoring the aquatic community

challenges of variable geology and significant flood flows, and

of the Otamakorekore Stream that runs alongside the

deliver a significantly improved stream environment.

Waikite wetland. The Department of Conservation has

The subsequent Te Auaunga Awa, Walmsley and

restored the stream channel to its former course and built a

Underwood Reserves project has now progressed through to

weir to sustain water levels in the wetland. The return of a

the developed design phase. This will see our design team,

greater geothermal influence to the waterway has resulted

along with Aecom, develop an integrated design approach to

in a stronger geothermally-influenced character to the

take forward with Auckland Council in restoring the next 1.5

stream communities.

kilometres upstream.
Duck Creek Re-creation

Integrating Cultural Values
Integrating a strong cultural element to projects and

Duck Creek in Whitby, Wellington, has been shifted 50

research, while also having the expertise to connect iwi and

metres sideways over a length of one kilometre to make

stakeholders when protecting and developing Māori land and

way for a Todd Property Group subdivision. The consent

water interests.

conditions required that the realigned stream look and

Our collaborative team also has the in-house expertise of

perform as a natural waterway, with improved ‘Stream

our Te Hihiri / Cultural Advisory team, comprised of

Ecological Valuation’ (SEV). Having first established the

Craig Pauling, Eynon Delamere, Jade Wikaira, and

baseline parameters of the existing stream habitat and

Te Pio Kawe. Te Hihiri draws on the philosophies of

rescued fish for translocation, Boffa Miskell worked very

‘sustainability’ and mātauranga Māori to produce unique and

closely with the surveyors and engineers to map and plan

integrated solutions to environmental planning and design

the correct range of water gradients, habitats, banks and

projects. The team has been beneficial in integrating a strong

substrate along the new channel and f lood plain. Much

cultural element to projects and research, while also having

of the detailed design was done with the contractors on

the expertise to connect iwi and stakeholders when protecting

site during implementation. A successful innovation was

and developing Māori land and water interests.
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Cawthron Institute

Roger Young settled well into his role as the freshwater
group’s manager and enjoys the different aspects of his
new title. On the science front, Roger is still involved in
the development of LAWA and the Ngā Kete o te Wānanga,
Cumulative Effects and Aquatic Rehabilitation research
programmes. He’s enjoyed involvement on various regional
council technical advisory groups. One of Roger’s highlights
over the last year was involvement with the Takaka
collaborative water management group.
Karen Shearer continues to be involved with research
on the relationship between drifting invertebrates and flow,
and testing of adult trout prey indices that link fish with the
potential quality of their food. Karen recently attended the
American Fisheries Science conference in Portland, Oregon
with John Hayes and Rasmus Gabrielsson, where she
presented a talk on the relationship between invertebrate
drift and river flow. She was also lead author on a paper
published in NZJMFR on the development of habitat
suitability criteria (curves) for benthic invertebrates from a
small river.
While overseas, Karen, Rasmus and John visited some sites
that are part of the John Day river restoration programme,
which is run by Nick Bouwes of Eco Logical. Eco Logical’s
research on the John Day and another Columbia tributary is
funded by the Bonneville Power Administration contributing
to the Columbia Habitat Monitoring Program (CHaMP)
and the Integrated Status and Effectiveness Monitoring
Program (ISEMP). Bouwes’ team designed the large-scale data
collection protocol in the CHAMP to implement a salmonid
drift feeding net rate of energy intake modelling package
developed at the Cawthron Institute with assistance from
Alaskan colleagues. Their aim is to assess juvenile carrying
capacity for endangered anadromous salmonids before
and after restoration and compare these predictions with
observed abundance/biomass. A preliminary investigation
of 22 sites found a good correlation between observed and
predicted density, providing confidence in the model. Wetland
restoration using human-built and beaver-built dams is also
part of the large scale restoration (see photos).
Engaging with a wide range of parties interested in how
freshwater science can best inform resource management
has been the focus of recent mahi for Joanne Clapcott; from
central government to regional authorities and including
a fun trip to Waipiro Bay to share freshwater science with
Hikurangi Takiwā Trust wānanga participants. The Hikurangi
Takiwā Trust are just one of an increasing number of iwi
representative groups throughout the country that are
building capability to confidently contribute to collaborative
freshwater management]. Joanne has also been keeping her
interest in functional indicators of river health a priority,
with research further developing the cotton strip assay and

Photo © Karen Shearer

Wetland restoration with beaver dams (top). Artificial dams
are put in place with the hope of encouraging beavers to take
up residence (which they sometimes do or they build their
own dams which is even better!). A wetland area that was
previously dry being restored through these efforts (bottom).

Joanne Clapcott at Waipiro Bay to share freshwater science
with Hikurangi Takiwā Trust wānanga participants.
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Photo © Cawthron Institute

Caroline Hodges and Oonagh Daly performing phycocyanin
sensor measurements at Lake Rotorua (Kaikoura).

Photo © Cawthron Institute

The cyanoresearch team at the field site at Lake Rotorua
(Kaikoura). Back: Oonagh Daly, Konstanze Steiner, Hugo
Borges and Emily Blaney (left to right). Front: Jonathan
Puddick and Caroline Hodges. Missing: Susie Wood

exploring ecosystem metabolism and stable isotope indicators
of eutrophication.
Kati Doehring’s highlight over the last year was not only
to welcome her daughter Sophia into this world, but to do
some real on-the-ground work on her local river Maitai where
she was able to improve fish passage at the 151m long Maitai
River North Branch Dam and the Maitai South Branch Intake.
She also couldn’t leave her hands off Fish Passage Advisory
Group work (www.doc.govt.nz/nature/habitats/freshwater/
Photo © Cawthron Institute

Mussel spat ropes and a pump have been installed to facilitate
upstream passage for elver and kōaro up the Maitai River dam
(top). A night-vision infrared camera (bottom) records passage
of native fish species on the now fish-friendly Maitai River
south branch water intake.

fish-passage-management/) and is still involved with the
ever expanding LAWA (lawa.org.nz), an exciting new citizen
science project and water quality research.
Over the last year the Cawthron CyanoReserach team
have collaborated on several projects investigating harmful
freshwater cyanobacteria with Waikato, Canterbury, Konstanz
(Germany) and Victoria Universities. Projects have included
investigating drivers of Phormidium blooms in the Wellington,
Canterbury and Nelson regions , and field-based studies on
bloom-forming planktonic cyanobacteria. These studies were
conducted at Lake Rotorua (Kaikoura) and Lake Waitawa
(north of Wellington). They involved using 50-L mesocosm to
investigate the effect of various environmental parameters on
microcystin production and a project validating phycocyanin
sensors for estimating cyanobacterial biomass. The team has
also been developing and validating new cryogenic methods
for sampling complex microbial communities in aquatic

Photo © Cawthron Institute

Susie Wood bravely hunts for toxic cyanobacteria by torch
light – Lake Waitawa (Wellington) 2015.
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environments. The group hosted international research
interns from the University of Birmingham and the University
of Amsterdam, and Dr Konstanze Steiner (University of
Konstanz, Germany) and Prof Sarah Dorner.

Nick Hempston from EOS Ecology installing trout egg baskets.
Photo © EOS Ecology/Shelley McMurtrie
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EOS Ecology
AQUATIC SCIENCE &
VISUAL COMMUNICATION
www.eosecology.co.nz

The EOS team has expanded over the last 12 months, welcoming
more EOS staff to the NZFSS membership, as well as ‘the old
guard’ forging on.
The science team is now five-strong with Shelley McMurtrie,
Alex James, Thomas Adamson, Paul Sullivan, and Kirsty
Brennan. After the completion of the Te Papa Ōtākaro/Avon
River Precinct (ARP) in-river works programme in April, Shelley
joined the BECA-OPUS team as ecology lead for the Dudley
Creek flood remediation works in the beleaguered Flockton
area–helping to ensure that ecological considerations are part
of the design solution for increasing flood capacity of this urban
river. She also nears completion of the design of riffle habitats
for juvenile longfin eels in the Halswell River, and is assisting
the Banks Peninsula Conservation Trust in restoring inanga
spawning habitat to an Akaroa stream and starting on a large
inanga spawning initiative in Christchurch waterways. She has
also been very privileged to be a recipient of the University of
Canterbury’s Inspirational Alumni award (www.biol.canterbury.
ac.nz/inspire/) from the School of Biological Sciences.
Alex James has been busy establishing the Palmerston North
office and worked on variety of lower North Island projects,
including delineating wetlands on the Kapiti Coast to provide
accurate boundaries for the updated regional plan, reviewing
flood protection consent applications for GWRC, relocating fish
and kōura out of harm’s way for a SH2 bridge replacement near
Dannevirke, and working with Wellington Water Limited on the
development of the Lambton Harbour Integrated Catchment
Management Plan. Alex also worked on several Canterburybased projects including a baseline investigation of aquatic fauna
in the Ahuriri Reserves (a wetland remnant adjacent the Halswell
River), the Dudley Creek flood remediation works, and what will
be the first permanent art installation in the Avon River.
With the ever present concern surrounding erosion and
sedimentation related issues, Thomas Adamson has joined the
team in a soil and sediment science role to continue work on
our Halswell River sediment study and develop new research
projects. Recent work with local zone committee groups has
resulted in two new projects addressing water quality issues
effecting Canterbury’s urban streams; one will compare units
of water quality measure in streams draining different geology
and the other will assess the effectiveness on erosion control
products applied to Port Hills loess soil. Results will inform
parties keen to see cleaner water in Canterbury rivers. Paul
Sullivan has joined the team in a sediment and geochemistry
capacity–who said you can’t make a career out of playing with
mud! He is looking at issues of turbidity and the movement and
deposition of sediments and sediments as non-point sources of
pollution.
With the EOS Ecology team out and about in different
locations, Kirsty Brennan has been busy expanding EOS
Ecology’s capabilities in the spatial domain by updating field
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GIS mapping capabilities and undertaking spatial analysis to
visually identify patterns not seen in more traditional analysis
techniques. Kirsty is also working with the rest of the Soil and
Sediment crew to develop research projects that answer key
questions for catchments and receiving waterbodies.
Nick Hempston, Emily Demchick, and Tom Moore
manage the ever-expanding work load for the technical
services, with handy assistance from the network of casual
technicians. All have been spending plenty of time in the lab
working on invertebrate samples but still getting out and
about in the field. Nick has been coordinating both freshwater
and estuary fieldwork, with some interesting locations visited
around Christchurch, Banks Peninsula and the West Coast for
a variety of jobs, including long-term monitoring programmes
and fish rescues. He has also been running the follow-up trout
egg survival experiment in the Avon River. Emily has been
keeping the lab running smoothly along with work on our field
programmes, while Tom has been gaining additional experience
at EOS with fish rescue work, processing of SOE invertebrate
samples and field habitat assessments.
The design team has welcomed the addition of Katie
Wilson and Kim Hickford to the fold. Bronwyn Gay has
been working with Kevin Collier and Natasha Grainger on the
design and layout of their new book ‘New Zealand Invasive
Fish Management Handbook’, and working with Lyttelton
Port of Christchurch helping the local community understand
all the interesting scientific work which has been undertaken
by the Port. She has also been working with Shelley and the
Cashmere Stream Care Group (a local community organisation)
on public communications regarding the health of Cashmere
Stream, which has earned a Finalist spot in the 2015 Science
Communicators Association of New Zealand ‘Excellence in
Science Communication Awards’.

Kirsty checking that the placement of rock edges provides
homes for longfin eels.

Photo © EOS Ecology/Bronwyn Gay

Photo © EOS Ecology

Photo © EOS Ecology

Photo © EOS Ecology

Shelley and Alex on the job at the ARP in-river works (top); Nick and Emily invertebrate processing (bottom left); Nick investigating
sediment sources in the Halswell River (bottom middle); Thomas checking water levels in an urban stream (bottom right).

Shelley

McMurtrie

Photo ©

Shelley

McMurtrie

urban areas.

rbury’s

as part

ience
of exper

,

Ha
lsw
ell

Cante
sediment to drop out of suspension.)
nment
of Enviro
knowledge

and its

low flows and is a poor habitat for
aquatic life.

Rd
Cashmere Stream is an urban-fringe waterway
located in southwest Christchurch. It’s a tributary
of the Heathcote River/Ōpāwaho and meanders
along the northern base of the Port Hills. Rising
from springs located west of Sutherlands Rd,
Cashmere Stream is only 4.9 km long, but
is connected to nearly 50 km of drains and
tributaries.
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Unlike many waterways in Christchurch it consists
of rural land and residential areas, with over half
the catchment draining from the Port Hills.
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Today there are few urban streams in Christchurch that
still support kōura. The remaining populations are mainly
found in rural areas. Cashmere Stream is still a hotspot
for freshwater crayfish, particularly in the middle reaches
where the tall earth banks make for good burrow habitat,
and the abundant macrophytes provide cover from
predators.

Predominant instream habitat

Coarser stream floor
habitat sections
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coarser gravels on stream floor

white arrows indicate
downstream flow direction
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common bully

shortfin eel

In the Stream sections where there are underwater plants
(macrophytes) you will find shortfin eels, common bullies
and caddisflies. Shortfin eels can also burrow into soft
sediment for cover.

Upland bullies
longfin eel

2

inaga/whitebait

Fish communities are best in those areas with good bank
cover (overhanging vegetation) and good instream cover
(macrophytes or a coarser substrate). This is because a
silty or sandy substrate clear of any overhanging cover or
instream cover (submerged logs, debris, aquatic plants)
provides little fish cover or stable habitat for spawning
(e.g., for bullies). The threatened longfin eel is particularly
dependent on good cover to hide in (undercut banks,
overhanging vegetation, or submerged logs).

CASHMERE STREAM CARE gRoup

ORIGINAL EOS ECOLOGY REPORT REFERENCE:
McMurtrie, S. & James, A. 2013. Cashmere Stream – Reducing the
Pressures to Improve the State. EOS Ecology, Christchurch, New Zealand.
EOS Ecology Report No. 10049-ENV01-01,
Environment Canterbury Report No. R13/20. 50 p.
© All photographs and maps in this
publication are copyright of EOS Ecology
or the credited photographer; they may
not be used without written permission.
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Photo: Dave

West

Photo: Shelley

Kōura/
freshwater crayfish

brown trout juveniles

Widespread distribution in the Streaam. The only fish
found upstream of the perched culvert at Sutherlands Rd
which is a barrier to other species.

caddisfly

The Stream sections which have a coarser substrate on
the bottom and instream debris (e.g., logs and rocks)
are located near the springfed source of Cashmere
Stream, downstream of Ballentines Drain, and at
the Cashmere Rd bridge. It is likely that the areas of
coarser substrate in the original channel alignment are
remnant of a once wider gravel habitat in the Stream.
The exception is at the Cashmere Rd bridge, where
the coarse substrate may have been added during
the original construction of the bridge. Regardless of
their origin, these gravel sections now represent a rare
habitat in the Stream and support aquatic life that’s
found nowhere else in the catchment. They are therefore
regarded as habitats of significant value.

example of overhanging vegetation

Bluegill bullies can only be found in the riffle (fast flowing
section of water with a disturbed surface) by Cashmere
Rd bridge.They require clean gravel substrate and fast
flowing clear water.

caddisfly

The Stream consists mainly of ‘run’ habitat (section of
stream that flows with little ripple of the water’s surface)
and a soft bottom of mud and/or sand. This is partly due
to the fact that the upper 3 km was originally dug out as
a drainage channel – meaning the bottom reflects the
underlying soil structure. Almost half of the length of the
Stream has MODERATE layers of deposited silt (1–10
cm deep), almost 30% of the stream has HEAVY layers
of deposited silt (11–30 cm deep) and 8% has SEVERE
levels of deposited silt (30+ cm deep), including three
locations where silt depth is 50–85 cm deep.

upland bully

Bluegill bullies
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Koi Carp (Cyprinus carpio)
iDenTiFiCaTion: Blotchy
colours of orange, black, red and/
or white. Two small barbels at
each corner of the mouth. Origin
of dorsal fin is in front of pelvic
fin. Large scales and less than 30
gill rakers. Koi and goldfish may
interbreed; first generation hybrids
have drab coloration, one pair of
barbels and 30–50 gill rakers, but
subsequent generations of hybrids
may be highly variable.
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inTroDuCTion: Koi carp, also known as european carp, Japanese koi,
common carp or carp, probably arrived with goldfish in about the 1960s.
They became established in ornamental ponds over the 1970–80s, and were
first reported in the wild in the lower Waikato River during this time.

DiSTribuTion in new ZealanD: widespread in auckland and
waikato with isolated populations in the rest of the North Island. Not
present in the South Island after eradication of an incursion in ponds around
Nelson in 2001–03.
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download a pdf.
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SUGGeSTed CITaTION FOR SeCTION 2.1:

waikato) and department of Conservation, Hamilton, New Zealand. Pp 8–22.
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Collier KJ, Grainger N 2015. New Zealand Invasive

Fish Species. Section 2.1 in Collier KJ & Grainger NPJ eds. New Zealand Invasive Fish
Management Handbook. lake ecosystem Restoration New Zealand (leRNZ; The University of

ISBN Print 978-0-473-3
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From about 100 mm total length koi carp switch from feeding on zooplankton to becoming opportunistic
benthic omnivores feeding on invertebrates (including chironomids, annelids, amphipods and odonates),
seeds, detritus, and the spawn and juveniles of other fish (Weber & Brown 2009). They suck up
sediments, sift out organic matter leaving distinctive ‘pockmarks’ in the sediment, and then eject
the remaining material into the water. adult carp forage in warmer shallower waters in summer but
overwinter in large aggregations in deeper water (Hicks & ling 2015).

New ZealaNd

Invasive Fish
Management
Handbook

Koi carp move into interconnected shallow lakes, floodplains and wetlands in spring and summer where
they congregate to spawn in shallow, weedy areas. Spawning typically occurs when water temperature
is above 16ºC (Scott & Crossman 1973). Photoperiod is also an important regulator of spawning, but
appears secondary to temperature. Females actively scatter eggs over vegetation and males fertilise
them externally. Eggs hatch after about a week and juveniles develop in shallow floodplains and marshes
(Tempero et al. 2006; Hicks & ling 2015). Spawning can extend for up to eight months from September
through to april under favourable conditions (Tempero et al. 2006). Spawning success is related to spring
flooding, and multiple protracted spawning events can occur (Weber & Brown 2009). Waikato River
populations of feral koi carp contained females that spawned once, and females that had the potential
to spawn repeatedly within one season (Tempero et al. 2006). Mean total fecundity calculated from
44 running-ripe females from the waikato was 299,000 oocytes (±195,600 Sd;range 29,800–771,000).

Handbook

The Lyttelton Access Project (made
up of Christchurch City Council, NZ
Transport Agency, LPC and KiwiRail)
identified that the most feasible
option for long-term road freight
access to the Port is to retain Norwich
Quay as the primary access, with a
focus on making improvements to
amenity and safety.

Total TeUs

782,000–
1,500,000

required to enhance
pedestrian and
cyclist safety and
better support
access
town and waterfron between the
t.

biology: Koi carp spend their entire life in freshwater, preferring still lakes, ponds and wetlands
where they are often seen on warm sunny days near the water surface. In New Zealand, they most
commonly inhabit slow-flowing downstream reaches of large rivers with associated backwaters,
floodplain wetlands and lakes, as far down as river deltas (Hicks & Ling 2015). They tend to do less well
in deeper lakes and impoundments (Jackson et al. 2010). Koi carp can undertake extensive movements
within rivers systems (e.g. mean of 39 km in the waikato River), initiated by spawning behaviour and
changes in river flow which influence connectivity with lateral habitats (Daniel et al. 2011).
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Males typically mature at two years of age (c.250 mm long) and females at three years of age.
New Zealand koi carp reach maximum length of c.600 mm by age 12 but males appear to rarely live
longer than eight years (Tempero et al. 2006). No feral koi carp older than 12 years of age were
collected from the lower waikato River, but they have been reported to live for much longer than this
in captivity. The combination of early maturation, rapid growth and ecological and trophic plasticity
means koi carp populations can attain extremely high biomass (weber & Brown 2009).

environmenTal ToleranCeS: Koi carp are tolerant of low oxygen (as low as 15% saturation),
high turbidity, degraded water quality, and salinity of 10‰ for at least three months and up to 14‰ for
short periods (Hicks & ling 2015). Fish are able to survive from near freezing water temperatures to up
to 43ºC, although optimal temperatures for growth are 27–32ºC (see Table 7.2).

impaCTS: McDowall (1990) described koi carp as the least desirable fish species in New Zealand
because of their ability to degrade waterways by increasing the turbidity of water and disturbing the
ecology of aquatic ecosystems. Hanchet (1990) undertook the first local risk assessment of koi carp
after their discovery in New Zealand, and concluded that they could affect aquatic vegetation and may
destroy it entirely when they reach high densities (400 kg/ha). However, conservative biomass-impact
assessments suggest that <50 kg/ha is ‘safe’ with variably significant impacts reported at biomass levels
greater than this (Hicks & ling 2015; Vilizzi et al. 2014).
Koi carp are thought to pose the greatest ecological risk to shallow, warm, eutrophic and silty
waterbodies. Their feeding actions resuspend benthic sediments and nutrients, and are associated
with a change from clear water to turbid states in lakes. Koi carp therefore act as nutrient pumps
by consuming nutrient-rich sediments and excreting bioavailable nutrients into the water column,
potentially leading to elevated levels of chlorophyll a and cyanobacteria (Hicks & ling 2015; see also
Section 2.2). They rarely consume macrophytes directly but dislodge roots from fine sediment during
feeding and increase turbidity which attenuates light for macrophyte growth (weber & Brown 2009).

978-0-473-33072-9

New Zealand Invasive Fish Management Handbook

Chapter 2 — Invasive Fish Species and Communities in New Zealand

9

Highlighting some of the work produced by the EOS Ecology Visual Communications team.
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Kessels Ecology

Jennifer Price returned from maternity leave in April
and has since worked on several assessments on the
ecological effects of wastewater treatment plants and other
infrastructure projects. Recently she was involved in putting
together protocols for fish recovery during earthworks, and
protocols for investigating fish kill events with the Waikato
Regional Council. Our research project into the effects of
dairy farm conversion is ongoing and is starting to yield some
interesting results.

Brenda Bartels re-joined the Kessels Ecology team in
September 2014 to cover Jennifer’s maternity leave and
has stayed on in a part time role. She has had a very busy
summer, searching for giant kōkopu in the Auckland Region,
monitoring the impacts of several water and wastewater
treatment plants, and monitoring the effects of maintenance
works, such as gravel removal, on fisheries populations.

Pattle Delamore Partners Ltd

Pattle Delamore Partners (PDP) has been immersed in a wide
range of projects over the past year, including ecological
assessments in Special Housing Areas, stream water quality
and ecological monitoring, remediating contaminated
waterways, and improving stormwater treatment wetlands.
The PDP ecology team has also grown over the year,
with Mary Beech and Aprille Gillon joining us from the
Department of Conservation in June 2015.
Karen Sky has undertaken several freshwater ecological
assessments associated with Special Housing Areas (SHA)
in Auckland. This has involved determining watercourse
definitions under the Proposed Auckland Unitary Plan
(pAUP); assessing existing ecological values; making
recommendations for protection and enhancement
during future residential development and assessing any
mitigation requirements. In late 2014, Karen attended
an Auckland Council workshop with other experienced
industry practitioners to help develop a guidance document
for classification of watercourses under the pAUP. Karen
was involved in a project for Auckland Council to create
a stormwater treatment wetland at the Whangaparaoa
Town Centre and undertook an assessment of options to
control raupō growth in a stormwater treatment wetland
at Auckland International Airport. She undertook a peer
review of technical reports relating to the Kaituna River Rediversion and Maketu Estuary Enhancement Project consent
applications on behalf of Environment Bay of Plenty. Karen is
also part of the PDP team which has recently been selected to
peer review the consented Te Anau Wastewater Scheme.
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Patrick Lees undertaking a freshwater ecological assessment
within a Special Housing Area Development in Auckland.

Patrick Lees retrieving a fyke net from the Taranaki Stream.

Taryn Wilks marcroinvertebrate sampling in the Tui Stream
using a kick net.

Andrew Rumsby has continued his work with the Waikato
Regional Council to monitor the ecology and water quality of

Flow monitoring in the Whangamarino wetland.

Nerena Rhodes was tasked with developing a remediation
plan for a contaminated waterway in a housing development
project on the Auckland’s North Shore in late 2014. The
remediation plan included the relocation of native freshwater
fish and involved extensive iwi consultation.
Hayden Easton has been involved with the assessment
of nutrient inputs to a wetland within the Auckland
International Airport and a peer review of resource consent
applications for the Kaituna River re-diversion in the Bay
of Plenty. Hayden was also tasked with assessing the effects
of stormwater, cooling water and wastewater discharges to
surface water and the taking of surface water associated with
the Wallace Corporation Wastewater Treatment Plant. Hayden
has also been undertaking technical assessments to identify
potential environmental effects associated with the discharge
of diesel exhaust fluid runoff from truck stops on freshwater
receiving environments.
Taryn Wilks and Patrick Lees in the Christchurch Office
were involved with assessing the ecological health of Taranaki
Stream in Woodend to help infer the design strategies for
stream remediation prior, during and after the proposed
stream re-alignment associated with residential development
in the area. They were also involved with reviewing the
ecological values of the Otago River in South Canterbury and
the effects of different water allocations on those values.

the Tui and Tunakohoia Streams in the vicinity of Tui Mine
since its remediation in 2010. The annual survey recommenced
in spring 2014 and involved stream flow water quality
monitoring, assessment of mass load of contaminants, stream
macroinvertebrate monitoring and stream habitat assessments.
Andrew has also been involved with on-going work with
Waikato Regional Council to characterise the water quality
and sediment flux entering into the internationally recognised
Whangamarino Wetland, and the water quality and sediment
flux within the Waeranga and Maramarua streams.
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River Lake Ltd

A couple of interesting projects in the past year including:
Keith Hamill worked with MfE co-ordinating a team of
scientist to develop potential attributes and national bottomlines for brackish lakes and ICOLLs. The team included:
David Kelly, David Hamilton, Clive Howard-Williams, Barry
Robertson, Marc Schallenberg, Bill Vant and Nick Ward.

Keith excited to finally find the stream to sample.
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Keith has worked with Paul Scholes (BOPRC) to analyse
water quality for Rotorua lakes. This was complicated by
historical changes in laboratory methods for nitrogen and
phosphorus. Adjustment factors were calculated to account
for these changes.

Riverscapes Freshwater Ecology

Barton’s Lagoon
Over the past year Riverscapes Freshwater Ecology has
continued work on the two year, multi-agency exotic fish
control trial programme in Barton’s Lagoon (Wairarapa),
which is spearheaded by Philippa Crisp (Greater Wellington
Regional Council). This project is yielding some exciting
results, which will be presented at the conference this year.

Zealandia
Amber McEwan also completed a feasibility study regarding
the eradication of exotic fish from the lower reservoir at

community monitoring event which was held this summer,
the first of its kind and a huge success. This was organised
by Toni De Lautour–another one who doesn’t waste time.
Amber also wrote an article about kākahi for Forest and Bird
magazine, and had a great time searching for Echyridella
aucklandica in Lake Wairarapa with Sue Clearwater and Mark
Fenwick from NIWA during a gale force southerly.

Other Projects
Riverscapes has completed a variety of stand-alone projects
over the past year, including assessment work for private
clients and councils, a fish habitat use literature collation

Zealandia, as a follow on from the successful eradication of

with Natasha Petrove at DOC, and baseline fish surveys in

exotic fish in the upper reservoir in 2011. The study concluded

Carter Reserve (Wairarapa) for Anna Burrows (also at DOC).

that it is feasible–Raewyn Empson at Zealandia is not wasting
any time and has already moved into the planning phase.

Educational Resources

Riverscapes will be carrying out the planning and coordination

Educational resources continue to be added to the Riverscapes

associated with this exciting project over the next few years.

‘free downloads page’ (see www.riverscapes.co.nz). A cool kids’

Kākahi

activity page about eels has recently been made available–this

Kākahi have been on the Riverscapes radar again this year–

NZ Fish Passage Advisory Group and contracting the design

following on from Amber’s work creating kākahi community

skills of Sonia Frimmel at ‘What’s the Story’. We had such

monitoring guidelines for Greater Wellington Regional

a good time creating this that we are planning another one

Council, Riverscapes assisted with the inaugural annual

based on whitebait.

was created by teaming up with Sjaan Bowie on behalf of the

Photo © Alton Perrie

Black flounder (Rhombosolea retiaria) in Barton’s Lagoon, Wairarapa Moana.
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Ryder Consulting

The Ryder lab in Dunedin has been very busy, with all hands

Greg Ryder has had an interesting year with projects

on deck processing a large number of macroinvertebrate and

including surveys at elevations ranging from 0 to 2000

periphyton samples. Several sample batches from roading projects,

m. He has been helping ski field operators turn water into

wind farms and urban areas in the North Island, development

snow, and hydro and irrigation clients harvest snow melt.

projects in the Christchurch area, and the usual range of consent

Greg and Ruth Goldsmith have also been assisting clients

related projects throughout Otago and Southland have meant a

with understanding the implications of the NPS-FM on

diverse range of samples to work through and many different taxa
being identified. Identifying and measuring elvers and whitebait
from a North Island hydro scheme, and detecting and counting
cyanobacteria from local ponds, lakes, and drinking water
reservoirs have provided welcome variation at times.
Ben Ludgate continues to manage the laboratory, as well as
being involved with other projects including eel surveys in the
Clutha catchment, macroinvertebrate surveys in North Island
rivers downstream of hydro generation stations, assessing
effects of irrigation schemes on river communities in Canterbury,

their operations. Ruth’s investigations into improving fish
passage opportunities at several hydro generation schemes
are continuing. She was especially pleased with the successful
transfer of a large number of adult lamprey by the operators
of one North Island scheme this season.
Some staff changes have occurred at Ryder over the past
year, with Katie Blakemore recently moving to a position
at the Taranaki Regional Council, and the hiring of new staff
in the pipeline to retain our high standards and capacity for

and ongoing monitoring for mining operations in Otago and

existing and future clients. Ruth returned earlier this year to

Southland. Jarred Arthur has been busy in the lab, and has also

the Ryder offices in Dunedin after an 8-year hiatus. Her place

spent time working in Dunedin urban streams assessing effects

at the Ryder Christchurch office has been very ably filled by

of construction works on benthic communities, completing

Mark Sanders, who is enjoying increasing his involvement

monitoring for wastewater discharges, and undertaking state of

(and returning to his roots) in freshwater ecology, in addition

the environment monitoring throughout Otago.

to his diverse terrestrial ecology work.

Photos © Greg Ryder

Freshwater sponge, Clutha River (top). Rastus Burn, The Remarkables (bottom).
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Stark Environmental Ltd

John and Yvonne Stark established Stark Environmental
Limited in June 2007 and have been offering specialist
freshwater ecological research and consulting services
(primarily concerned with macroinvertebrates,
biotic indices, and biomonitoring) and undertaking
macroinvertebrate sample processing for over eight years.
SEL employs four part-time staff to assist Yvonne with
sample processing when the work load demands.

In the past year to date we have processed 631
macroinvertebrate samples for 19 different clients from
throughout New Zealand and prepared 15 client reports.
Most work has involved sample processing for State of the
Environment and consent monitoring programmes.

Streamlined Environmental

Earlier this year environmental chemist Mike Stewart

coupled with his experience in water quality. In recent times

(ex-NIWA) joined our small but growing environmental

he has been leading the water quality component of an ICMP

consultancy business. Since joining, Mike has continued

(Integrated Catchment Management Plan) for the Rotokauri

his work on characterising emerging organic contaminants

catchment in western Hamilton. This complex project has

(EOCs) in receiving environments through field-based

involved the entire Streamlined Team. Jim has also been

projects in Hamilton and Auckland. He is currently

involved in several projects with Watercare, undertaking

completing a review for regional councils (with Grant
Northcott, Sally Gaw, Louis Tremblay and Marcus
Cameron) of the current state of knowledge of EOCs, and
recommendations for future monitoring. Mike continues to
work with Cindy Baker (NIWA) on chemical ecology, with
projects investigating the potential of pheromones and
pheromone-like compounds for use in conservation (lamprey)
and biosecurity (crabs).
Tim Cox recently undertook an investigation of the
potential for improvement in water quality from flushing of
Lake Waikare with Waikato River water by developing a lake

investigations to assess potential effects of expansions
of waste treatment facilities associated with predicted
population growth in the Warkworth, Mahurangi and
Omaha regions north of Auckland.
Adding to her environmental education portfolio,
Ngaire Phillips has a part-time role as an Enviroschools
Facilitator in the Waikato Region. In this role she provides
teachers (primary and secondary) with professional
development around sustainability issues and occasionally
gets to inspire students about science. She is also kept busy

water quality model (using SLAM or Simplified Lake Analysis

supporting the team on various projects or leading ecology/

Model) that includes simulation of catchment loads to the

ecotoxicology-based projects. She was also recently appointed

lake, nutrient and algae dynamics in the water column, and

as a member of the HSNO Committee for a 3 year term. This

calculated sediment nutrient mass fluxes (internal loads).

is a decision-making committee that assesses and decides on

Jim Cooke has been involved in a diversity of projects
which have utilized his in-depth knowledge of the RMA

applications for hazardous substances and new organisms
throughout New Zealand.
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Tonkin & Taylor Ltd

T+T’s Ecology team has been busy over the last year with a wide
range of projects including mines, state highways, water supply,
irrigation, private development, hydropower schemes, and
ongoing environmental monitoring for consent compliance.
Brett Ogilvie continues to lead the team, which has staff in
our Auckland, Hamilton, Wellington and Christchurch offices
with aquatic and terrestrial expertise.
We have continued to be involved in transport projects
in Auckland, Hamilton and Wellington. Brett has continued
his role as ecology team leader for the Waterview Connection
project as well as providing technical inputs into numerous
other transport projects. Dean Miller, Caleb Sjardin, Sara
McMillan (née Howarth), Duncan Law and Megan Young
have been assisting with the implementation of management
plans and undertaking environmental monitoring / species
relocations. Graham Ussher, Matt Baber and Megan have
been looking after terrestrial aspects, such as rare plants, birds,
lizards and bats. Shaun Ogilvie has also been working parttime in our Christchurch office. Graham, Matt, Brett and Shaun
have given expert evidence at a range of resource consent,
district, regional and unitary plan hearings.
The team has been busy with numerous resource
consent application projects for residential developments
in Auckland (both Special Housing Area developments
and residential subdivision developments) and Wellington
(subdivision developments). These projects have involved
stream ecological valuations (SEVs), general ecological
assessments and development of robust ecological offset and
compensation plans.
Our work on monitoring the success of fish passes and
working on solving fish passage problems continues. Caleb,
Duncan and Brett have been involved in monitoring of the
native species successfully using the Taharoa fish pass as
well as undertaking a wider catchment survey of the lake
and streams above the fishpass. Caleb and Duncan have also
continued to work on a torrentfish friendly solution to allow
‘trap and haul’ to be used as a fish passage option for sites in
Auckland. Bryn Quilter of our Hamilton Office is the Chair of
the New Zealand Fish Passage Advisory Group.
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Our work in the Central North Island Plateau is also
ongoing. Over the past five years Dean, Caleb, Duncan and
Megan have been carrying out consent monitoring for the
Tongariro Power Scheme. This has involved monthly excursions
to the central volcanic plateau to carry out periphyton and
macroinvertebrate monitoring at a range of sites. For the past
three years the team has also been involved in monitoring
changes in stream quality, before and after the upgrade of the
Waiouru wastewater treatment plant.
In Hamilton, Dean has continued to manage a major
stormwater monitoring project for Hamilton City Council
looking at fish passage issues associated with stormwater
infrastructure. Brett has also continued to assist Ian Hogg
and David Hamilton by presenting post-graduate seminars at
Waikato University.
On the overseas front, Brett and Caleb have been involved
in a resource consent application for a wharf development
on the Chatham Islands. Matt has also been involved in an
ecological assessment for a wetland on Aitutaki in the Cook
Islands, and Brett and Caleb have worked on wharf projects in
Vanuatu and Samoa.

NON-PROFIT ORGANISATIONS
Working Waters Trust
	
  

Working Waters Trust was formed in 2013 by a group of
people who share a love of New Zealand’s native freshwater
fish and ecosystems. Our trust is focused on working towards
the conservation of New Zealand’s most endangered native
freshwater fish. The trust aims to:
1. Raise the profile of endangered galaxiids and other native
fish among the public.
2. Achieve on the ground conservation gains for native fish in
general, but with a focus on our most endangered galaxiid
species which are concentrated in Southland, Otago and
Canterbury.
We bring together various organisations and community
groups in order to drive on the ground conservation gains,
which directly benefit endangered galaxiid populations and
the human communities among which they live. We focus
on creating connections within existing communities and
bringing them together around these unique species, fostering
a sense of ownership of them and seeding conservation from
within communities.
Lan Pham coordinated our exciting work programme for
the majority of the year. Sophie Allen joined as a trustee then
became the Projects Manager for the trust in June, while Lan
is away on Raoul Island working for DOC.
Our Canterbury mudfish work included earthworks
to expand habitat, talks and media stories, annual site
monitoring, planting and fencing projects. Together with
Dr Leanne O’Brien we have installed trial artificial
refuges at a site in Oxford that was unfortunately impacted
heavily by the drought. At Tūhaitara Coastal Park, north
of Christchurch, the Trust is working with Te Kōhaka o
Tūhaitara Trust to carry out a translocation this spring of
Canterbury mudfish to purpose-built habitat, due to heavy
predation on the existing population.

In Otago we have partnered with landowner groups
through Landcare Trust, schools etc. in the Pomahaka,
Waihola and Kakanui catchments to work on Pomahaka
galaxias, Eldon’s galaxias, and lowland longjaw galaxias for
fencing, planting and education days, such as our popular
‘Meet the Galaxiids’ events.
In Lawrence, our work on Boundary Creek with the Clutha
flathead galaxias has snowballed into a wonderful community
wetland project supported by the Clutha Development Trust,
locals and businesses. This project is currently in the design
and feasibility stage.
We partnered with the Otago Museum and the University
of Otago Zoology department (WWT Trustee Matt Wylie) and
Centre for Science communication to establish a giant kōkopu
display tank in Otago Museum. Unfortunately the large tank
sprung a leak twice, and has had to be removed from display!

Photos © Steve Fennessy

Lan Pham and Sophie Allen from the Working Waters
Trust planting with students from St Andrews School at a
Canterbury mudfish site, South Canterbury.
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USEFUL LINKS

• Arawai Kākāriki wetland restoration programme
www.doc.govt.nz/our-work/arawai-kakariki-wetland-restoration/
• Barcode of Life Datasystems (BOLD) databas
www.boldsystems.org
• (Adult) Caddisfly identification workshop
www.niwa.co.nz/training-courses/adult-caddisfly-identification-1
• Educational resources
www.riverscapes.co.nz/free-downloads.html
• Eel protection: a news story
m.nzherald.co.nz/rotorua-daily-post/news/article.cfm?c_id=1503438&objectid=11473359
• Freshwater mussel conservation
Protocols and conservation strategy – ftp.niwa.co.nz/incoming/FreshwaterMusselConservation/
• Freshwater Values, Monitoring and Outcomes programme
www.landcareresearch.co.nz/science/portfolios/enhancing-policy-effectiveness/vmo
• Hawke’s Bay State of Environment summary report
www.hbrc.govt.nz/Services/Environment/SOE/Pages/SOE-Five-Yearly-Reports.aspx
• New Zealand Fish Passage Advisory Group
www.doc.govt.nz/nature/habitats/freshwater/fish-passage-management/advisory-group/
• Lake Biodiversity Restoration:
Lake database (LERNZdb) – lernzdb.its.waikato.ac.nz/
Visualisation database and website – www.lernz.co.nz
• LAWA
Land Air Water Aotearoa – www.lawa.org.nz
• LERNZ social media:
YouTube channel – www.youtube.com/user/NZLakes
Facebook – www.facebook.com/NZLAKES
LinkedIn – nz.linkedin.com/pub/lernz-new-zealand/b7/4b1/a88
Academia.Edu – waikato.academia.edu/LERNZ
Twitter – twitter.com/nzlakes
• Living Water programme
www.fonterralivingwater.com/index.html#Fonterra-Living-Water
• Whangamarino Wetland Blogs
Bird call counts – blog.doc.govt.nz/2015/08/18/whangamarino-wetland/
Vegetation plotting – blog.doc.govt.nz/2015/02/16/whangamarino-wetland-wildlife/
• Working Waters Trust
www.workingwaterstrust.org
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ConferenceS
New Zealand Freshwater Sciences and Australian
Society for Limnology Joint Conference 2015:
23–26 November
The 2015 NZFSS Conference will be held in Wellington, at the
Silverstream Retreat in the Hutt Valley. More information is
available at nzawaterconference.com/planning-your-visit/
venue.html. We look forward to seeing you there!

Awards
The Society offers a variety of awards at the annual Freshwater Sciences conference, as well as funding to assist students with travel
costs to attend the conference. Check out our website for further details through the links below.
V.H. Jolly Student Travel Awards are available to assist students with travel costs to the annual Freshwater Sciences Conference–
for further information, see the ‘students’ page on the NZFSS website: freshwater.science.org.nz/index.php/students/
Conference awards
Best Student Paper Award – freshwater.science.org.nz/index.php/awards/best-student-paper-award/
Best Student Paper Award recipients – freshwater.science.org.nz/index.php/awards/best-student-paper-award-recipients/
Recent recipients of other awards – freshwater.science.org.nz/index.php/awards/recent-award-recipients/
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 the recipients for the 2015 S.I.L. Trust Travel Award were Jay Piggott and Nixie Boddy.
The S.I.L. Trust Guest Lecturer Award was not awarded this year, as funds were low. For further information about these awards,
visit the links below:
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/index.php/awards/sil-trust-fund-1987-travel-award/
S.I.L Trust Fund (1987) Guest Lecturer Award
For visits to and/or within New Zealand by eminent overseas limnologists, whole visits will benefit New Zealand’s limnological
research community as a whole.
freshwater.science.org.nz/index.php/awards/sil-1987-trust-fund-guest-lecturer-award/
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Jane from DOC with some galaxiid
friends at Fork Stream.
Photo © Sjaan Bowle
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A brown mudfish, Neochanna apoda, takes cover beneath
a fern frond. This fish is from one of the forest pools
being worked on by Richard White in his PhD looking at
mechanisms of resistance and resilience in fish populations.
Photo © Angus McIntosh / www.ecologylive.com

NZ Freshwater
Sciences Society Medal
& Honorary Membership
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New Zealand Freshwater Sciences Society
Medal Recipient 2014

Colin Townsend
The 2014 NZFSS medal recipient was Professor Colin Townsend.
Colin has made an immense contribution to freshwater science,
and in 2014 also received an international award (the Award
of Excellence of the Society for Freshwater Science) for his
contributions to stream ecology. He has also been a long term
editor of Freshwater Biology, and has made major contributions
to stream ecology and restoration in New Zealand. Colin will be
officially presented with the medal during the 2015 conference,
and more information about his work in freshwater science will be
included in next year’s newsletter, and on the NZFSS webpage.

For rules and criteria see
freshwater.science.org.nz/index.php/awards/nzfss-medal

RULES FOR AWARDS
1. The New Zealand Freshwater Sciences Society Medal is for
an outstanding contribution to our understanding and
management of freshwaters by a member of the Society, with
criteria for consideration of nominations as set out below.
2. Nominations for Medals are considered by the Awards
Committee (currently comprising the President, SecretaryTreasurer, a SIL Trustee and two members elected at an
AGM).
3. Honorary membership of the Society can be voted at
a General Meeting of the Society, for those members
who have performed significant service to the Society
usually over a long period, on the recommendation of the
Executive Committee as set out in the Society rules.

Criteria for the Medal:
Matters for consideration by the Awards Committee (not all
need apply in any particular case and not in priority order):
•

National or international recognition of research or
management output

•

Leadership in particular fresh or brackish water
science field

•

Quantum and quality of research or management output

•

Contribution to education or public knowledge of
freshwater science

•

Contribution towards sustainable management of
freshwater environments

•

Contribution towards the conservation of one or more
species, habitats or freshwater ecosystems

There would be an expectation that any members nominated
and considered worthy of this elevated status would be
recognised in an appropriate fashion, such as in an award
ceremony at the annual conference, to which the person
awarded would be invited at the Society’s cost and expected to
provide a presentation. Nominations would include relevant
biographic information, a statement of the nominated
person’s specific outstanding contributions to freshwater
science in New Zealand and letters of support from at least
two additional members of the Society at least one of whom
is not employed by the same organisation. The closing date
for nominations are 30 June of each year. There would be no
expectation that any Award need be presented in any given
year. It is recommended that nominations are made without
prior knowledge of the nominee.

Criteria for Honorary Membership of the
Society:
As is set out in the Constitution, persons considered eligible
for honorary membership are recommended to a General
Meeting of the Society by the Executive Committee. Criteria
for the award would usually involve significant service to
freshwater science and/or to the Society, usually over a
lengthy period. It is recommended that any nominations for
honorary membership should be received by the Executive
committee from members at least two months prior to any
General Meeting of the Society, to provide time for the
Committee to consider these and make a recommendation to
the General Meeting with adequate notice as required in the
Society Rules.
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Budget for the year ended
30 June 2014
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Minutes of the 47th Annual General
Meeting of the New Zealand
Limnological Society Inc.
(Trading as New Zealand Freshwater
Sciences Society)
[FOR APPROVAL: Minutes to be approved and confirmed as
true record at the 2015 AGM]

within extremely short time frames. In some cases there is no
option but to provide an ‘executive’ statement because of the
importance and relevance of the material that is put in front
of us.
It is time to reflect on the NPS and in particular the NOF.
This has been a long process – and one that is ongoing – and

Held at Marlborough Convention Centre, Blenheim,

it has fairly much followed me through the tenure of my

Wednesday 26 November 2014.

presidency. One aspect that is important as we move to the

Prior to the AGM being opened, Carolyn Burns was presented

next phase is to be able to develop a consistent understanding

with the New Zealand Sciences Society Medal (2013) by David

of what is meant by the ‘Freshwater Management Units’.

Hamilton. The medal was awarded in absentia to Carolyn at

Another is to be able to clearly delineate the way in

the 2013 AGM in Hamilton.

which members of NZFSS have provided scientific input

The Annual General Meeting commenced at 5:20pm and was

into the development of attributes and the way in which

chaired by David Hamilton, President.
Present: David Hamilton, President; Janine Wech, SecretaryTreasurer, and 57 members.

1. Apologies
Brian Sorrell, Chris Arbuckle, Kate McArthur, Natasha
Grainger, Vivienne Cassie-Cooper, Aareka Hopkins,
Shannan Crow, Kati Doehring

economists and policy makers have then influenced the
final NPS outcome. The decision making process needs to be
communicated to the public.
The NZFSS continues to be one of the Constituent
Organisations in the Royal Society of New Zealand. As many
will be aware we have had some disappointments over the
years with regard to the level of engagement that we have had
with RSNZ, but there have been some hints of change and
greater inclusivity of the Constituent Organisations. We need

2. Minutes of the 46th AGM circulated

to think of ways in which we better promote our respective

Matters arising from minutes: Dealt with under general

with regard to how RSNZ can assist our organisation to

business.
Motion: That the minutes be accepted as a true and correct
record of the 46th AGM.
(Neil Deans/Kevin Collier – carried)

3. President’s report [David Hamilton]

organisational roles and responsibilities, but particularly
communicate the value of science for addressing the decline of
freshwater resources in New Zealand.
I would like to encourage members to become involved
with the International Society of Limnology (SIL). The
SIL offers student memberships for $5 and it has its own
journal, Inland Waters. Involvement of NZ members in

It is finally time for me to hand over the reins as President

SIL is important as it gives us a level of connectivity with

of the NZFSS, after four years. I wish to especially thank the

international colleagues working in freshwater, especially

executive committee which has supported me over the past

through conferences, which are soon to be scheduled at

four years. Kevin Collier in particular has consistently offered

biannual frequency. Our members have reaped benefits

excellent support and advice, and has been an excellent

from SIL as a result of the 1987 conference which was held

point of reference for me. Also, Kate McArthur has put in a

in Hamilton. The profits of that conference have enabled us

huge amount of work supporting the Society through media

to fund travel for NZ students to overseas conferences, and

submissions. The NZFSS put in a 60-page submission to MfE

prominent international scientists to visit NZ.

on the NPS. I would like to think that this submission at

Jon Harding and I attended the Presidents’ meeting at

least brought some degree of change and improvement to the

the Joint Aquatic Sciences Meeting 2014, held in Portland

final NPS that was adopted. It is notable that every attempt

in May this year. The Presidents’ meeting represented at

was made to ensure that the NZFSS response was circulated

opportunity to look at our respective national issues, but most

through all members and that they were given adequate time

importantly, to provide a collective voice for common water

to respond and help to formulate the response. This is not

issues globally. Stuart Bunn (Director of the Australian Rivers

always the case and we are increasingly challenged by the

Institute) was prominent in these discussions. He prompted

media to respond to topical areas of the freshwater domain

the collective to respond to the United Nations Environment
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Program by putting out a combined statement to highlight
the commonalities and precarious state of freshwaters
internationally. This message was also designed to ask how
we can best persuade policy makers and politicians to engage
with scientists as we address the challenges of climate change
and land use change and intensification. At the Joint Aquatic
Sciences Meeting (with nearly 5,000 people at the conference),
Professor Colin Townsend received the Award of Excellence of
the Society for Freshwater Science.
The NZFSS medal for 2013 has been awarded to Carolyn
Burns, but as one of my last acts as president I also get the
opportunity to announce the winner of the NZFSS medal
for 2014. This award goes to Professor Colin Townsend. An
official presentation of the award will be made at the next
year’s conference in one year’s time. It is not for me to present
the details of Colin’s immense contribution to freshwater
sciences but briefly, this year he received an international
award for his contributions to stream ecology (see above),
he has been a long-term editor of Freshwater Biology, he has
made major contributions to stream ecology and restoration
in New Zealand, and of course he has contributed to the
education of many practitioners in freshwater ecology
through supervision and publication.
Last, next year’s conference, which will be held in
Wellington in the last week of November. Graeme SevickeJones has kindly agreed to undertake the organisation of this
conference. This is a joint conference with the Australian
Society of Limnology (ASL).
I move from the Chair that this report be accepted.
(Gerry Closs – carried)

4. Secretary-Treasurer’s report
[Janine Wech]
Membership
Total membership as at November 2014 is 465, compared
with 502 in 2013. Membership figures for the last five
years are shown in Tables 1 and 2. Payment of membership
subscriptions are a little behind for 2014 compared to 2013
but we hope members will catch up with the next subscription
mail-out.
The number of members in arrears by 2 years has reduced
this year due to a review of the membership database. Every
3 to 4 years, members who have not been financial for more
than 3 years are removed from the database. This was last
carried out in 2010.
Table 1: Financial status of membership
2014

2013

2012

2011

2010

Members – Current:
Paid

224

248

221

268

148

Unpaid

132

97

120

140

240

Members - in arrears:
1 year

58

45

103

-

-

2 year

23

83

-

-

-

9

10

10

11

11

Other:
Honorary

Life

4

4

4

4

4

Legal*

1

1

1

1

1

Societies

5

5

5

5

5

Libraries
TOTAL

9

9

9

9

9

465

502

473

438

418

* Not a member; a legal requirement

Membership by type shows the breakdown of our membership
regardless of financial status (Table 2).
Table 2: Type of membership
2014

2013

2012

2011

2010

Ordinary

326

345

329

304

288

Corporate

108

13

13

15

15

Honorary

9

10

10

11

11

Life

4

4

4

4

4

Unwaged/
Student

5

125

112

99

95

Other
Societies)

9

5

5

5

5

Finances
The accounts were audited by Angela Wood Accountant,
Blenheim.
Our total assets as at 30 June 2014 was $88,828 and
includes equity in unsold stock of “The Guide to the
Freshwater Crustacea of New Zealand” ($8,805) and our Jolly
Term Deposit ($51,729).
Income earned for the 2014 financial year came from our
2013 conference in Hamilton ($9,419), subscription income
($6,505) and interest earned from our term deposit and
current account ($1,799).
Main expenditure items for the 2014 financial year
included our audit fee ($2,100), RSNZ fees ($1,200), hardcopy
newsletter and postage ($607), and bank charges ($533).
Awards to students (Jolly Student Travel Awards and NZFSS
Best Student Paper Award) were $1,300. Conference prizes in
2013 paid to students on behalf of the S.I.L Trust were $800
(and these will be reimbursed by the Trust).
A net surplus of $11,253 was made for the Society for the
year ended 30 June 2014. This compares with a net surplus of
$10,411 in the 2013 financial year.
I request that the Secretary-Treasurer’s report be accepted
Motion: That the Society accounts for 2013-2014 be accepted
(Janine Wech / Carolyn Burns – carried)
Angela Wood Accountant has carried out the audit of the
Society for the last two financial years, however the firm is
being taken over by Crowe Horwath NZ Ltd. The staff that
conduct our audit are being retained. Therefore I move that
the auditor appointed to conduct the Society audit for the
2015 financial year be Crowe Horwath NZ Ltd.
Motion: That the Auditor for the next financial year be Crowe
Horwath NZ Ltd., Blenheim.
(Janine Wech / Marc Schallenberg – carried)
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5. SIL 1987 Trust Fund report
[Kit Rutherford]
Kit Rutherford tabled the Trust’s financial statement (ending
September 2014).
Total assets as at September 2014 were $64,712.46, which
was a net increase in assets of $2,173.41 since September
2013. The SIL Trust has funds available to re-establish Awards
in 2015. Items to appear on the SIL 1987 Trust financial
statement for the next financial year include income from
donations received from NZFSS members from 2009 to 2014
($677), and the donation levied from NZFSS membership
subscription fees once this has been confirmed by members
at this AGM. Outgoings for the next financial year include
reimbursing NZFSS for SIL conference student prizes from
2009 to 2014 ($4,250) and Charities Commission fees ($51).
Motion: That the SIL 1987 Trust Fund report be accepted
(David Hamilton / Carolyn Burns – carried).

9. SIL Trust Donations from Membership
Subscriptions – Clarification from 2012
AGM
Clarification on making donations to the SIL 1987 Trust
Fund from membership donations was sought (following
discussion at the 2012 AGM). Janine Wech presented the
two options:
Option A - $5 from all financial members be donated to the
SIL 1987 Trust.
Option B - $5 from student members and $10 from waged
members be donated to the SIL 1987 Trust Fund.
(Phil Jellyman moved that Option B be followed;
Seconded - Sophie Allen).
Motion: that the Society donates $5 from each student
membership subscription and $10 from each waged
membership subscription to the SIL 1987 Trust Fund.
Votes on this motion opened to the floor:
(Ayes unanimous; no dissenters – carried).

6. Elections of Society officers
– Two Vacancies

10. General Business

The following officers were nominated and duly elected:

•

S.I.L Trust Awards – Angus McIntosh asked when the Travel
Awards would be re-instated. Members were advised that the
S.I.L Trustees had recently agreed there were sufficient funds
to re-instate the S.I.L Trust Fund Travel Awards for 2015.
There were insufficient funds to re-instate the S.I.L Trust
Fund Guest Lecturer Award for 2015.

•

Conservation of freshwater mussels – kākahi - Sue Clearwater
invited members to add to knowledge on species and
distribution of kākahi and is setting up an email list.

•

NOF framework and public statements on freshwater
issues - Neil Deans raised the issue of how to keep members
in the communication loop and able to respond to different
statements on freshwater issues, including engaging with
NOF, sometimes at short notice. Currently the Executive
responds on behalf of the Society, but possibly a process for
members to contribute could be developed (perhaps having a
sub-committee off the executive to work out responses.

•

Cass field station – 100 year commemorations – Angus
McIntosh advised that commemorations would be starting
soon to celebrate 100 years of teaching and research at the
University of Canterbury field site at Cass.

•

Making a donation to Oxfam from membership subscriptions
- Richard Storey asked if the Society wished to donate to
Oxfam (by donating a portion of membership subscriptions).
This followed a suggestion made earlier during the conference
that the Society may wish to follow the practice of the NZ
Hydrological Society and donate to charity. After a brief
discussion, it was agreed that further information was
needed before any decision to donate was made.

•

President: Nominations –
Marc Schallenberg (Kevin Collier / Gerry Gloss).
Motion: Nominations close (ayes / no dissenters)
Marc Schallenberg elected President unopposed.

•

Committee Officer: Nominations –
Kate McArthur (Phil Jellyman / Hannah Rainforth).
Motion: Nominations close (ayes / no dissenters)
Kate McArthur elected as Committee Officer unopposed.

The following members have also kindly agreed to be co-opted
to the executive in the following roles:
•

Student Representative – Simon Stewart

•

Advocacy / Submissions Manager – Ngaire Phillips

•

Community Outreach – Sophie Allen

7. Publications
Guide to the Crustacea of New Zealand [Janine Wech] – Sales
have slowed with 8 books sold in 2014 (though Nationwide Book
Distributors). There are 581 books currently in stock. Carolyn
Burns suggested promoting the book at conferences, etc.

8. Future conferences
2015 – Joint conference with the Australian Limnological
Society in Wellington. Graham Sevicke-Jones from Greater
Wellington Regional Council is chairing the organising
committee. He made an audio-visual presentation to
introduce the event.

Jon Harding invited members to thank David Hamilton for
his work as President of the Society.
The meeting closed at 6:30 p.m.
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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
time of such meetings, or by the 31st of August if a
meeting is not held. Every candidate shall signify
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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 the 1st of 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.
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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 twothirds 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,

•

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 postgraduate 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 flow 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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MEMBERSHIP APPLICATION
How do I Join?
Print/pull out this page, fill in your details, then post to:
Janine Wech, NZFSS Secretary-Treasurer, c/- NIWA, PO Box 8602, Riccarton, Christchurch 8440
or email to: Janine.Wech@niwa.co.nz.

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

My preferred format for receiving the NZFSS newsletters is:
Hardcopy

PDF – via email

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 $
Payment by Cheque – Make payable to “NZ Freshwater Sciences Society”
Payment by Direct Credit – Acct: BNZ 02–0700–0354213–00 (include your last name in the Reference/Details field)
Date paid
Payment by Credit Card (please tick one)		

Visa		

Name on Card

Card Number

Card Expiry Date

Signature of Cardholder

Mastercard 		

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.

Jon Harding and Angus McIntosh using a sand wand
to remove sediment.
Photo © Jon Harding
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