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Welcome

Hello Everyone
Welcome to theWaterways Postgraduate Student Seminar!

The Waterways Centre for Freshwater Management is a teaching and research
centre, jointly supported by the University of Canterbury and Lincoln University.
Established in 2009, it aims to improve the knowledgeen management of
freshwater resources byffering a full complement of nationally accredited tertiary
courses and actively supporting postgraduate research programmes.

After the success of the inaugural Waterways Postgraduate Student Seminar Day in
2012, we have committed to staging this evenery year, to provide a regular forum

for our postgraduate students to showcase their research, and to interact with you

the stakeholders in the freshwater resources of Canterbury and New Zealand. We

trust we can provide you with a good opportunity &valuate our upandcoming

career water resource managers and scientists, and give you confidence that the
FdzidzNB 2F b%Qa 6 GSNI NBa2dz2NODSa A& Ay 3I22R

Today we will learn about postgraduate freshwater research being undertaken at
both universities, nder the supervision of academic staff affiliated with the
Waterways Centre. There will be talks and posters on freshwater science and on
policy changes that affect, or could affect, water use and management, reflecting the
diverse range of issues that cently face freshwater management in New Zealand.

This seminar day has been entirely organised by a small but dedicated committee of
very capable Masters and Doctoral research students. We greatly appreciate their
efforts, and they deserve all of thempliments that | am sure will come their way.

Enjoy your day!

ey .

Professor Jenny Webst&rown

Director

Waterways Centre for Freshwater Management
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Keynote Speaker

Melissa Robson
Environment Canterbury

Over the last two
decades, there has been
increasing evidence that
a2YS 2F bS¢
freshwater  resources
are at, or over, their
capacity for use. It is
also clear that the|
current mix of |
approaches being used® Rl

to deal with diffuse pollutionare I|m|ted particularly for locations where
land use change and intensification is occurrirividently a different
approach is needed. The Land and Water Forum, the National Policy
Statement for Freshwater Management and most recently the proposed
water reforms pdint to an alternative approach, with the NPS requiring
guantified catchment limits to be set for water quality and quantity, and the
LAWF reports and proposed water reforms recommending or recognising
the use of collaboration.

Attempting to address water uplity issues in this way provides both a
challenge and an opportunity for those involved. Because these are not
purely science processes, but community processes informed by science, the
requirements of these processes have implications for the science we
do, how that science is used and also for us as scientists.

In this talk Melissa will share some of the experiences of being a scientist in
these processes and discuss some of those challenges and opportunities for
in relation to catchment limit settingrad collaboration.

Melissa Robson is an environmental scientist working in New Zealand in a
joint role between an agricultural research institute (AgResearch) and
Canterbury regional council. After a PhD in Plant and Soil Science and an MSc
in integrated Waer Management, Melissa specialised in farm to catchment
scale management of diffuse pollution. In the UK she worked in a regulatory
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role, testing compliance with environmental regulations particularly around
nitrates and pesticides, and also in a volugtaratchment water quality
programme working with farmers and other agencies delivering farm plans
and a catchment water quality strategy around nitrates, phosphorus and
sediment. In New Zealand Melissa has continued work from the farm up to
the catchment sale and has latterly lead a muddiisciplinary team to inform
collaborative community based processes for developing integrated
catchment water quality and quantity plans, by assessing the impacts of land
use or environmental scenarios on social, econperigironmental, cultural
and on farm values.

Melissa is currently leading the technical work to inform setting of
environmental limits in a couple of highly conflicted catchments in
Canterbury,leading the science delivery of cultural, economic, scuial
environmental information to the community participants and working in the
science policy interfacetrying to integrate science into regional council
policy. Melissa is also leading a collaborative project to develop numeric
articulation of good managment practice across primary sector industries,
soils and climates for the Canterbury region for use in both modelling and
regulation.



9.45 Criticalthresholdsof population resistance to intense drought in
a forestdwelling, extremophile fsh, the brown mudfish

Richard White

School of Biological Sciences, University [
Canterbury, richard.white@pg.canterbury.ac.nz [

The increased intensity and frequenc
of extreme droughts predicted unde
climate change seriously threaten
freshwater fish populations because offs
the potential for population crashes o
extinctions. Identifying critical
population drought resistance (survival) thresholds will be |mportant for
predicting and managing persistence through such change. Using Cermack
JollySeler survival models, we investigated drought resistance thresholds in
populations of brown mudfishNeochanna apoda an extremophile fish

living in podocarpwampforests of South Westland. The fates of over 800
mudfish from 41 sulpopulations within Saltater Forest were monitored
RAINAYIABKENBE AY al NOK HnmoX bSg ®%Si
years. We hypothesised that survival probability would negatively correlate

with drought intensity (mean pool depth) in a threshold manner because of

the interactive effects of increasing population density and physiological
stress as habitat size shrinks. Sadpulation mortality averaged 35 percent

during the Big Dry resulting in an estimated Saltwater Forest population
reduction of 2.6 million fish, downdm 7.5 million. Persistence depended

on pool depth, with sulpopulations in pools deeper than 230 mm being the

most drought resistant, but survivorship declined steeply in shallower pools.
Survivorship was driven by a strong interaction between pool deptt

density, supporting our threshold response hypothesis. Mudfish drought
resistance was enhanced by their ability to burrow into soft peat, and their

high physiological tolerances. These traits are absent in the majority of the
2N RQa T NI aiéhgarelid®oght Tolar&E andslive in stony
bottomed environments. Thus brown mudfish drought resistance may
represent a bestase scenario, with other, letsrdy species, potentially

faring far worse under future climate change scenarios.
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10.00 Earl life history of
Galaxias maculatus
populations

Eimear Egan

School of Biological Scienceg
University of Canterbury, &
eimear.egan@pg.canterbury.ac.nz 7

Anecdotal reports suggest thafill

the whitebait fishery is in &5

decline and a more thorough

understanding of the dynamics @alaxias maculatupopulations is central

to informed decision making involving managers, ecologists, polakers

and whitebaiters. ltile is known of the early life history ofsalaxias
maculatusduring their marine larval phase. The environment experienced
influences growth and survival. A basal condition must be achieved to enable
successful recruitment to freshwater. However, smalfffedénces in
condition may not manifest until later in life with important consequence for
adult growth, survival and reproduction. In addition the early life history
experienced, in particular growth rates at sea may influence freshwater
growth. Growth caacity in populations can vary and differences in growth
capacity across environmental gradients may reflect geographic variability in
the benefits and costs of growth. This may have consequences for
reproductive success as sufficient growth to allocatergy to reproductive
organs is the primary goal for adults in freshwater. It is important to
understand the differential reproductive success of adult populations
throughout New Zealand which may be influenced by their early life history
experiences. This especially important in light of restoration efforts as the
measure of success of such programmes is often quantified in terms of egg
numbers. In the first instance this research aims to characterise the early life
history and condition of whitebait papgations throughout New Zealand.
This will be done through a combination of otolith analysis, morphological,
physiological and biochemical technigues.
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10.15 Interacting global change drivers limit the distribution of a
thermally-sensitive freshwater fig

Nixie Boddy

School of Biological Sciences, University of Canterb
ncb@uclive.ac.nz

Interacting global change drivers such
invasive species, climate warming and altere
disturbance regimes are likely to have maj
influences, especially oaquatic ecosystems.
Modified water temperature and disturbance
regimes will likely cause shifts in the amou
and distribution of suitable habitat, and highl
competitive invasive species may decreasd ;
habitat availability, thus altering both fundamental camealized mche size.

We examined how distributions of a thermally sensitive freshwater fish,
alpine galaxiasQalaxias paucispondylysyere influenced by these global
change drivers and interactions between them, with a view to extrapolate
this model to predict distribution shifts in response to warming and
disturbance associated with climate change. Large scale electrofishing
surveys 6 four replicate catchments were undertaken to determine native
and invasive fish distributions. Key abiotic variables were measured at whole
catchment scales, including water temperature, substrate size, disturbance,
macrophyte coverage, stream width, anflow characteristics. Alpine
galaxiias were more likely to be present at sites with flooding disturbance
and large substrate. Nenative trout had stronger limiting effects on
galaxiid distributions at less disturbed sites, indicating an important
disturbanceinvader interaction. Duration of warm temperatures were more
important than maximum or average stream temperatures in determining
galaxiid distributions. Moreover, because trout were also thermally sensitive
there were direct and indirect effects ofemperature on galaxiid
distributions. Thus global change drivers will likely interact to alter the
distribution of thermallysensitive freshwater species. Moreover, species
responses are likely to depend on the configuration and characteristics of
local haitat networks because these constrain distribution responses.
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11.00  Virtual Water: A Useful Concept for Informing Land Use in New
Zealand

Alicia Paulson

Faculty of Environment, Society and Design, Lincoln Univers
alicia.paulsen@gmail.com

Virtualwater is a contemporary concept, defined a
the water needed to produce agricultura
commodities. Separated by typeblue, green and
grey ¢ virtual water addresses the environmenta
problem of water scarcity and reveals a negati
externality of globaldod trade. Virtual water flows,
between and among countries, are intrinsical

tAY1SR G2 I O2dzyiNEBQ& ¢CKAA
evaluate virtual water as a policy concept a
YSIadaNE bSs %SIflyRQA F G SNJ

nationally and internationallyfor a group of
agricultural goods. The results of the policy evaluation framework indicate

that virtual water is a useful policy concept scoring strongly in the criteria of
NEf SOl yOST LINRPofSY FNF}YAYy3IAS FfSEAOGALA
virtual water interactions nationally showed that virtual water use for the
production of agricultural goods has increased over the past five years,
where green water is used predominantly. Furthermore, quantifying New
%St yRQa @A NI dzk £ nationaly Nshoviegr Gh&tNBle® (G A 2 y 2
Zealand had a high net virtual water deficit; the majority of virtual water is
exported. Although the concept of virtual water has limitations, this study
illustrates that virtual water as a concept measures a product and/oonati

water use which mirrors its land use. New Zealand, as a nation, is well placed

to integrate the concept of virtual water into policy enabling the government

to make informed decisions regarding future land use and land use policy.
Through implementinga proactive policy, virtual water flows would be
managed more effectively, altering industry behaviour and ensuring water

(blue, green and green) is used sustainably, consequently having a direct
impact on land use in New Zealand.
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11.15 Limitations of the legal framework, a limiting factor in New
%S| t Ifresivatérreforms?

Faiz Abdul Raheem

School of Law, University of Canterbury,
faiz.abdulraheem@pg.canterbury.ac.nz

New Zealand is experiencing an array
challenges in its effort to efficiently, equitably
and sustainably manage its freshwate
resources. The government has initiated
series of reforms to respond to these
challenges. The provisions of the existingale
framework seem to be limited and not flexibl
to accommodate these reforms. Although a set
of measures to overcome this issue is proposed by the government including

a number of amendments to the existing main legislation, i.e. the Resource
Management &t 1991, there still exists a doubt whether the existing legal
framework could transform comprehensive and provide the flexibility
required for the implementation of the ongoing freshwater reforms even

after the incorporation of these measures. My pressidn seeks to

highlight the extent and nature of the limitations of the statutory provisions

FYR GKS AYLI OGa 2F GKS WFANRG Ay TANA
the proposed freshwater reforms that are more fundamental to be
considered, witha view to draw the attention of the audience to the fact

that the complexities arise out of the unique nature of water and the vital

role it plays in achieving the economic, social, cultural and environmental
goals of New Zealand require deeper examimataf these limitations and

impacts. | will also draw on the experiences of some other jurisdictions and
discuss how these experiences could provide guidance to New Zealand in its
freshwater reforms.
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11.30 Standards in water use: The ResourceManagement
(Measurement and Reporting of Water Takes) Regulations 2010
and the implications for water resource management in New
Zealand

Fiona Myles

i1 - . ;
Department of Environment Management, Faculty cﬁ: : - TS
Environment Society and Design, Lincoln Universify, = ‘d’\* )

fiona.myles@lincolnuni.ac.nz

. . i
Freshwater is an important resource fo
New Zealand, but its management ang
allocation amongst the multiple |

part due to the high uncertainties
associated with quantifying the resourckn
November 2010, the Resource Managemefgt.
(Measurement and Reporting of Wate |
Takes) Regulations (the Regulations) came into force within the existing
framework of the Resource Management Act 1991 (RMA), requiring for the
first time all those who hold etsents to abstract and consume freshwater
over a threshold, to measure and report their actual water usage. These
requirements of the Regulations could in theory could go some way towards
reducing the existing uncertainties and allow greater confidence in
freshwater allocation systems.

¢CKS wS3dzZA FGA2ya INB | F2N¥Y 2F adlyRIN
which the actors involved must adhere. Standards of this nature are
ubiquitous in modern life; imbedded within social norms and technologies,
and used to create order and structure in a messy and imperfect world. |
have investigated the challenges that have arisen during the implementation
of the Regulations, focussing on the Rakagwyn Groundwater Allocation
Zone, as an example of the introdion of a standard into a previously rule
free area. Using the eproduction conceptual framework, | have examined
the role that standards play in creating or altering the order of both natural
and social systems. | have also explored potential implicatiofor
freshwater management heading into the future.
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11.45  Determining the age of agricultural faecal pollution in our
streams and rivers

Megan Devane

Waterways Centre for Freshwater Managemen
University of Canterbury, megan.devane@esr.cri.nz

Faecal pollution of waterways fro
agricultural sources is a recurring dilemma
our agriculturallydominated economy. The
current emphasis on conversion to dair
farming has highlighted the need for bette
faecal source tracking tools (FST) to identi
sources of faecal pollution. Chemical (faec
sterols) and microbial tools (molecula
markers) have been developed to augme
traditional microbial indicators such &scherichia cglivhich is present in all
animal faeces. The persistence IBf coliin rural waterways, even in the
absence of obvious sources of agricultural contamination, highlights the
need for these additional FST tools.

How water managers respond to elevatdel coliin waterways will be
dependent on a number of factors, including thegea of the faecal
contamination event. In this study, ageing of cowpats under field conditions
was carried out over a six month period, to explore changes in the microbial
community of the cowpat. The experiment also considered the effect of
faecal ageing 0 the ability of FST markers to correctly identify the faecal
source.

Metagenomic analysis of bacterial sequences from the cowpats identified
significant changes in the microbial community as the cowpat aged. Bacterial
species making up >20% of the mittwoa in fresh faeces, were reduced to
<1% after 3 to 6 months. Conversely, bacterial species making up <1% of the
microflora in fresh faeces, had increased to 14% over this time. These two
bacterial groups are being targeted to provide a possible bagistie
development of molecular markers for distinguishing an aged faecal
contamination event from a fresh event.
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12.00 PoliticalL}22 6 SNJ Ay /I YyGSNDdzZNEQa g GSNJ 32

analysis

Nicholas Kirk

Department of Environmental Management,
Faculty of Environment, Society and Desig
Lincoln Universitynick.kirk@lincolnuni.ac.nz

Contrasting values and increase
demand for freshwater resources
flamed political conflict in the
Canterbury region ovethe last two
decades. Commercial actors broadl
supported abstraction of frestater
for its economic growth potential.
Conservation actors were concerne( 4 /

this abstraction would have detrimental effects on the quality and quantity
2F | F y G SNBvasNE A thesisN&anfihes the political power
exercised during these conflicts.

| promote a new framework for analysing political power inspired by Italian
philosopher Antonio Gramsci. The novelty of this framework is that it
analyses ideological power tugh the exercise of cultural hegemony. The
broad findings of my case study investigations will be presented alongside a
discussion of the successes and drawbacks of the Gramscian inspired
framework.
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12.15  Phosphorus Partitioning in Meltwater Ponds inidforia Land,
Antarctica:Insightsinto the P Cycle

Hannah Christenson

Waterways Centre for Freshwatbtanagement,
University of Canterbury, Christchurch, New
Zealandhannah.christenson@pg.canterbury.ac.nz

Meltwater ponds are an importants
habitat for terrestrial biota on
continental Antarctica. The productivit
of benthic cyanobacteria, the dominani -
biomass, appears to be limited b S

phosphorus (Pavailabilityin inland areas Sources of P and factors limity

its bioavailability are poorly understood. Consequently it is difficult to
predict how productivity will be affected byotential climate change
induced increases imeltwater volume andpond size. This study has
explored P concentration and speciation in key reservoirs of ponds to
identify important processes involving Ry allow insight into how these
systems may respond to change.

Over three years (2014 2013) soils, sediments, watgrbiological material
and snowwere collectedrom 15 pondsn the Dry Valleys, and from 7 ponds
in the McMurdo Iceshelf /Ross Is. region in Victoria Land, representing inland
and coastal meltwater environments respectivelffotal dissolved P
concentrations were much lower in inland ponds, with Upper Wright Valley,
the most inland site, having <3 mginissolved P. In coastal areaB,
concentrations were up to an order of magnitude higher in the saljacent

to ponds(mean 2.2 g/kg), compared to inlanampd soils (mean 0.32 g/kg).
Sediments inponds typically have<25% of the readily exchangeable P
concentrationfound in adjacent soils, andienerally contain less total P
indicaing bothimmediate and long term release of soil and sediment P into
pond wder.
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1.30 Quantifying Spatial and Temporal Deposition of Atmospheric
Contaminants in Runoff from Concrete Pavements

Louise Murphy

Department of Civil and Natural Resourceq
Engineering, University of  Canterbury,
louise.murphy@pg.canterbury.ac.nz

water quality degradation in
waterways in New Zealand. It is widel
reported that vehicles and metal roofs arg
a majordirect source ofkey contaminants
(TSS and heavy metals) in stormwater
runoff; however, the contribution of airbornrdeposited contaminants, as an
indirect source, in stormwater runoff is poorly understood. This research
aims to quantify the spatial and temporal variatiorf atmospheric
contaminant concentrations in stormwater signatures from concrete
pavements.

Experimental impervious concrete boards were deployed in different-land
use areas (industrial, residential and airside of an airport) throughout
Christchurch. Edclanduse area had four replicate boards elevated 450 mm
above ground at a “4slope. Runoff from the boards were collected and
analysed for TSS and heavy metals after a rain event. Additionally, the
effects of rainfall intensity, antecedent dry days, wipdtterns, and total
runoff volume on pollutant concentrations were quantified.

Preliminary results show that heavy metals are highest in an industrial land
use area. Metal concentrations from airside seem comparable to that of a
residential laneuse ar@. TSS displays a variation between all three sites,
with TSS loadings highest in industry. Initial results indicate that the number
of antecedent dry days andaximum average intensity over an hour interval
are important factors in influencing metal conteations.

18



1.45 The effect of riparian management on sediment retention within a
variety of different land uses and associated riparian zones

Emma Porter

School of BiologicalSciences (Freshwater Ecolog)
Research Groupgmma.porter@pg.canterbury.ac.nz

Riparian zongact as a buffer between land
and freshwater  ecosystems  whiclf
attenuates contaminants and sediment prio
to them entering and affecting waterways
However, continued declines in strean
ecosystem health with increasing land us
intensification suggest thatthe current
implementation or design of riparian bufferd
is not as effective as its needs to bdy
research is investigating social constraints in public knowledge and
implementation of riparian management and the efficacy of existing riparian
zones at cpturing sediment.

The social perspective of this research has been conducted using a
questionnaire to determine public knowledge of riparian management and
what practices are currently being undertaken by land managers to limit the
amount of sediment enteng waterways. Only of 112 responses 57% knew
what a riparian zone is. Results indicate that there is a lack of public
knowledge regarding the primary purpose of riparian zones

In order to address the efficiency of riparian buffers | used sediment
accumduation traps to investigate sediment in 50 streams including; dairy
farming, plantation forestry, urbanization and native forested areas from
Ashley to Waimate. Results indicate a significant influence of land use on the
sediment input into waterways andhé amount of groundcover has a
marked effect on buffer zone efficiency. Riparian buffers with greater
percentage of groundcover were more effective at attenuating sediment.
My research indicates that although riparian management is a very topical
subject hat gains much attention from media and associated industries,
limitations to the designing and implementation of riparian buffers still
exists

19



2.00 A comparative study of riparian drain management and its
effects on phosphate and sediment inputs to Te Wara/Lake
Ellesmere

Hannah Mitchell

Waterways Centre for Freshwater Management,
University of Canterbury,
hannah.mitchell@pg.canterbury.ac.nz

eutrophication is one of the leading|
freshwater concerns of our era. It has beg
shown that higher rates of eutrophicatio
coincide with economic development addin
nutrients to freshwater systems. This i Yy -
evident in Lake Ellesmere/Te Waihora, Wi 2 .

excess nutrients comamly found in the lake. The major source of
phosphorus and nitrogen in the lake was concluded to be from tributary
flows impacted by agriculture practices.

It has been suspected by Environment Canterbury that agricultural drains
and the smaller tributarie provide much of the external phosphate load
entering the lake rather than the lowland streams and rivers. Little to no
study has been focused in this area however. My research will calculate the
annual load of suspended particulate matter (SPM) and phatpentering

the lake from the agricultural drains. It will also help determine whether or
not the phosphate and SPM loads entering Lake Ellesmere/Te Waihora from
agricultural drains is more or less than the loads entering from the larger
natural streamsand rivers.

As well as calculating these loads, my research will provide more data
concerning riparian plantings and whether the planting aids in improving the
quality of water entering the lake. This will be done by determining the
relationship between SPM concentians, phosphate concentrations,
ecological state and the degree of riparian restoration on the drains.

20



2.15 Modelling of Stormwater Management Options for Enhancing
Water Quality of Urban Streams

Frances Charters

Department of Civil and Natural Resces
Engineering, University of Canterbur
frances.charters@pg.canterbury.ac.nz

¢CKS YlI22NAGeE 2F /[ KI R G2 NY g
is discharged untreated directly into urba
surface waterways. These receivi
waterways are adversely affected by th
contaminans carried in the stormwater,
particularly sediment and heavy metals.

Understanding the magnitude and nature of the contaminant loads is crucial
to implementing effective stormwater mitigation and management to
restore ecological health to the waterways. iJhresearch develops a
contaminant load model, MEDUSA, to assess the reduction in TSS and heavy
metal loads that can be achieved by various stormwater retrofit options in
Christchurch catchments.

The research aims to address the following questions: Vénatthe effects

of climate characteristics, such as rainfall intensity and duration, on
contaminant generation? How much do known constraints in Christchurch
affect the feasibility of implementing stormwater retrofits? How much
reduction in contaminant loé can be achieved with individual and combined
stormwater management options? Lastly, based on the above assessments,
MEDUSA will be used to assess optimal management options for catchments
of different landuses across Christchurch by implementing vargxenarios

of source reduction and treatment systems and comparing the reduction in
contaminant load.

The scarcity of such a model for the Christchurch context, coupled with the
unique opportunity for retrofitting stormwater improvements in the pest
earthquake rebuild, make Christchurch a valuable case setting for this
research. This approach could then be adapted for use in other urban
settings outside of Christchurch.
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2.30 Trialling passive remediation systems for treatment of severe
AMD: A case studyrém Bellvue
Mine, West Coast, New Zealand

Rae West

Waterways Centre for Freshwater Managemen
University of Canterbury, rae.west@pg.canterbury.ac.nz

Bellvue Mine is an abandoned coal mine o
the West Coast of the South Island, Ne}
Zealand, that discharges acid mine drainag
(AMD) into nearby Cannel Creek. At this sife J/f
typically the pH of the AMD is 2.57, the He=——
concentration is 110 mg/L, the Al concentratis8 mg/L, while Ni, Zn, and

Mn are enriched to between 0.02 to < 1.2 mg/L level. In the mine pool the
iron is in a ferrous or reduced form but the AMD becomes aerated after
discharge by a 57 m cascade and iron is oxidised into ferric form as it moves
downstream. A research project is currently underway to examine the
background geochemistry at the site, passive treatment of AMD in general,
and how the science of AMD treatment will be applied at Bellvue. This
involves monthly testing to understand the backund geochemistry of
AMD at the site and the chemistry of the receiving waters above and below
the discharge from Bellvue. Several srsalile trial passive treatment
systems are being installed, including a limestone leaching bed (LLB), two
mussel shélreactors, an anoxic limestone drain (ALD), a bioreactor, and a
diversion well. These systems will be designed to increase pH, precipitate the
iron and aluminium oxyydroxide minerals, and remove trace elements
from the AMD. This requires knowledge dfetbackground chemistry as
well as geochemical modelling to determine the most effective treatment
systems and methods of remediation. The systems will be installed and
sampled on a wedk basis for at least 8 months.
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2.45 Gaining a better understandingf mayfly dispersal across the
landscape

Matt Wallace

School of Biological Sciences, Universi
of Canterbury,
matt.wallace@pg.canterbury.ac.nz

Mayfly  species, such af
Coloburiscus humeralisare an
important component of
freshwater ecosystems in Ne
Zealand and around the world
As well as often being cruci
intermediary links in food webs,
species of mayfly larvae providé=
a number of vital in stream functions that contribute to ecosysteealth,

such as assisting in the breakdown of coarse particulate organic matter
(CPOM). The threat to viable mayfly populations from habitat destruction as
well as chemical and nutrient additions from agricultural land use has had
considerable attention inhe New Zealand setting. However, less has been
done on the potential barriers to dispersal that may negatively affect the
health of stream insect populations. The goal of this study was to measure
the amount of genetic structure between streams and acroakhments,

and in this way gain a better understanding of mayfly dispersal across the
landscape. In order to identify the landscape features that either constrain
or assist mayfly dispersal, | employed a resistance modelling technique
based on electricakircuit theory to simulate how particular landscape
factors contribute to the observed genetic structure. | found that in the
didzRe FNBIF 2F /| aa | yRChundrdisadnigh t |
levels of genetic divergence even when the distancereen streams was
very low. Resistance modelling results suggest that in this species in this
area, open areas provide barriers to dispersal while gém& is more likely

to occur when streams are separated by connected native forest.
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3.30 Aninvestigation of nitrate-nitrogen toxicity effects in Canterbury
stream communities

Tom Moore

School of Biological Sciences, University
Canterburytom.moore@pg.canterbury.ac.nz

physically and chemlcally similar streang
indicated invertebrate composition
changed with increasing nitrate. Diversi
did not change with increasing nitrate
however comparisons with proposeq
nitrate toxidty thresholds suggest somsg
rare species disappear above 3.8 mg
NG;. A significant latent response variabl
incorporated in a structural equation model (SEM), showed 62% of the
latent variable was explained directly by substrate size (sediment) and
indirectly through algal biomass and percent dissolved oxygen (DO). Partial
redundancy analysis found substrate, DO and nitrate explained 25%, 22%
and 3% of the latent variable respectively. These four SEM variables, used to
constrain a redundancy analysis ardfion, suggest a potential threshold of

4.5 mg/l for an invertebrate community composition shift. Sites were
categorized into streams representing nitratérogen values between -0
4.5mg/l and > 4.5mg/l to reun the SEM. Relative weightings of nitrate,

a 38X 5h FYyR &dzoadNridS &aiAil S gSNB 02

Nitrate and algae were not significant, whereas substrate had a significant
positive effect in the 8.5 mg/l nitrate category and DO had a marginally
non-significant negative effect inhe >4.5 mg/l nitrate category. These
results indicate that high nitrate does not have a direct toxic effect on
stream invertebrates but has an indirect chronic effect on community
composition.
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3.45 Body massabundance relationships in streams: the impance
of habitat size and flooding disturbance

Helen Warburton

School of Biological Sciences, University
Canterbury, klen.warburton@hotmail.com

allometric scaling retionship and links
traits of individual species to the structur
of whole ecological communities. |
general MN relationships are negative
and linear, however despite this, -M
slopes vary within and between particula SN
ecosystem types for reasons not Ilful understood. Environmental
perturbations or the introduction of nonnative species, may affectNM
relationships as they often have a greater influence on larger species.
Consequently, MN relationships constructed from snapshot data may
provide relativdy easyto-quantify, timeintegrated, measures of community
stability. To determine what conditions causeNVrelationships in streams

to depart from consistent patterns, | analysedMdata collected from a
wide range of stream communities in New ZealaklN relationships varied
across streams and departed from the null expectation in many cases. These
departures were significantly related to flooding disturbance and habitat
size. Flooding disturbance altered the intercept of the relationship but did
not alter the scaling relationship between body size and abundance. In
contrast habitat size significantly altered the scaling of thélMelationship

and therefore the structure of communities. This indicates the potential
strong influence of habitat sizen food web stability. These results also
illustrate how body size data can increase our understanding of biotic and
abiotic factors influencing the structure and dynamics of ecological
communities.
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4.00 Tradeoffs and dispersal in unpredictable environments:
generalist invertebrate persistence in ponds

Mark Galatowitsch

School of Biological Sciences, University of Canterb
mark.galatowitsch@pg.canterbury.ac.nz

Flexible lifehistory traits and dispersal ma
allow generalist populations tpersist across
a range of heterogeneous habitats despi
experiencing variable selection pressures. Temporary pond generalist
invertebrates must develop quickly and disperse as adults, or have wide
environmental tolerances. Conversely, in permanent poras/tmust avoid

I adzAGS 2F LINBRFG2NBE 6So3dgermaneriek | YR

ANI RASY G Q -Hishry dedéotis thatyinfluenker flness, population
dynamics, and genetic structure. In addition, recruitment between habitats
may be cocial to maintain generalist populations. We examined
Xanthocnemisdamselfly andSigara waterboatman populations in New
Zealand lakes and irregularly drying ponds through field surveys, mesocosm
experiments, and microsatellite analyses to test whether: déperalists
have flexible developmental and behavioural traits to survive different
habitat conditions, and 2) terrestrialgispersing generalists oviposit across
habitat types to maximize reproductive potential.

We found generalist invertebrates usedternative lifehistory strategies to
exploit habitats across the predatg@ermanence gradientXanthocnemis
had longer development and consequently were exposed to more biotic and
abiotic stressors. This was offset by flexible predator avoidance behaviou
and drying tolerance. In contrasBigaras rapid and inflexible lifeycle
enabled them to exploit more temporary habitats, but were intolerant of
drying. While generalists had different lifgstory flexibilities, dispersal was
critical to maintain geeralist populations across unpredictable disturbance
regimes. Our microsatellite analyses indicate extensive genetic mixing across
the predatorpermanence gradient. However, irregular disturbance may be
limiting genetic variation. Liflistory traits thatallow generalists to persist
across unpredictable habitats may be crucial to their response to altered
hydrology under climate change.
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4.15  Didymosphenia geminatampacts on benthic algal and
invertebrate diversity and community composition.

—h

School of Biological Sciences, University
Canterburyjonathan.bray@pg.canterbury.ac.nz

Didymosphenia geminatdDidymq is
an invasive freshwater diatom, whosq
effects on ecosystems and rapid glob4gl
spread is of international concern. OH
restricted spatial scaledD. geminata
alters habitats and primary
productivity, with subsequent effects
throughout aquatic ecosystems,|
Assessing the impacts of an invasivg
requires understanding of assemblage and diversity changes across broad
spatial scales, whilst accounting for competing niche contile.surveyed

55 sites across a gradient Bf geminatawithin the South Island of Ne

Zealand to determine the effects &f. geminata2 y i RAQGSNBAGE |V
AYDSNISoNrdS FaaSyvyotl3aSaod | RAODGSNBAIG
strong in algal assemblages (adonis P<0.001) and weaker in invertebrates
(adonis P<0.05). Increased commynhomogeneity was observed in both

algal (betadisper P<0.005) and invertebrates (betadisper P<0.D5).
geminata biomass drove compositional change in both algal=QF64,

P<0.001) and invertebrate communities 4B.29, P<0.001). Variance
partitioning ard path analysis support the finding that across the gradient
sampledD. geminata drives algal composition, but physicochemical niche

based drivers, and space are increasingly important for invertebrates.
Weakened concordance between trophic levels is mpdrtant finding
suggesting resilience and a lessening Df geminata impacts in
invertebrates, supporting the view that fundamental differences exist
between organisms dependent on organism size and the effective scale of
niche based drivers.

27



4.30 Climate change impacts on future streamflows in the
Hakataramea catchment

Denjam Khadka

Department of Civil and Natural Resource}
Engineering, University of Canterburyj
denjam.khadka@pg.canterbury.ac.nz i

Climate change impacts or]
streamflows and water resources inf. “\
mountain  catchments  will  differ} *
significantly across subcatchments if;
terms of streamflow  generation]
mechanisms, average and extreme flow}:
and impacts on water resourcegs
management needs. This study will ug
the TopNet hydrological model to ™
simulate future streamflows in the very dry 900 knHakataramea
catchment, New Zealand. Precipitation and temperature data for the
baseline climate (1980999) were the major input data for the model and
were obtained from the Virtual Climate $itan Network (VCSN) database for
New Zealand. The input data used to run TopNet and determine the time
series of future flows were statistically downscaled future temperature and
precipitation data for the 2040s (203049) and 2090s (20&2099) for the
A2 Special Report on Emission Scenarios (SRES). The average of 12 different
Global Circulation Models recommended by the New Zealand Ministry for
the Environment was used to simulate the average monthly flows for the
2040s and 2090s. For the 2040s, the moslebwed 16% flow decrease
between August to November and131% increase in other months, except
December when it remained approximately the sarmk®r the 2090s, the
model showed a decrease in flow of 6% and 4%, respectively, for September
and October, andan increase of -32% for the remaining months. The
predicted decrease in streamflows in spring and an increase in other months
is consistent with other climate change studies which predict that there will
be significant increase in rainfall coupled witacdeases in snowfall that will
produce the same effect.
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4:45  Reproduction in
a whitebait species:
spawn early or spawn
often?

Jessica Hill

School of Biological Sciences,
University of Canter bury, o
jessica.hill@pg.canterbury.ac.nz

Galaxias maculatus ;
(inanga) occurs throughout the southern hemlsphere and is one of the most
widely distributed fishes in the world. Juvenile inanga (whitebait) are the
basis of a culturally and recreationally important fishery. The reproductive
success of5. maculatuss clogly linked to the availability and composition

of dense riparian vegetation, which comprises their obligate spawning
habitat. The quality of vegetation, reproductive output and egg laying
interact to provide the swarms of larvae associated with whitelait, we
know little about the specifics of these critical interactions. It has previously
been assumed thaG. maculatudgs an annual species with most fish dying
after spawning and that the timing of reproduction does not differ
throughout New Zealand. Here we present results from adult fish collections
over 14 months from multiple rivers of the south island. Histologinalyses
indicate a slight offset in the timing of reproduction between the east and
west coasts, much lower fecundity values than previously reported and clear
evidence of repeated spawning by individuals. It appears that significant
numbers of inanga suive postspawning and are iteroparous, but more
work is needed to confirm the age structure of adult populations. This study
highlights regiorspecific differences . maculatugpopulations, which has
implication for effective management.
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Climate change mediation of e
predator-prey interactions = ' s

Sophia Hunt

School of Biological Sciences, University
Canterbury, skh80@uclive.ac.nz

Global environmental change driver = v
such as climate warming and biotic invasions are alterlng natural ecosystems
at increasing rates and can interact, generating unexpected outcomes for
biological communities. Higher water temperatures and a greater padént

to dry are predicted for freshwater habitats, and these altered conditions
will likely mediate interactions between predators and prey, especially the
effect of any invader on communities. Warmer temperatures and drier
habitats will likely affect shorerm predatorprey interactions by increasing
metabolism, activity levels and prey densities (due to decreased habitat
size). To evaluate the potential for such interactions we ran two pond
microcosm experiments.  Firstly we tested the influence of water
temperature on dragonfly predation on chironomids, and secondly, how
prey density affected predation by damselflies on mosquitoes. Higher water
temperatures resulted in a linear increase in prey consumption, caused by
increased predator movement. There was nortlinear increase in prey
consumption associated with a prey density threshold. This work suggests
that drying will affect the impact of an invader on local communities due to
altered predation rates associated with greater consumption rates in
warmer habitats, but depending on critical thresholds. Greater consumption
of invasive mosquitoes by predators may result in smaller invasive
populations in the short term, but long term responses will depend on both
population and evolutionary responses ovemé&. We are now examining
how aquatic warming and habitat drying will affect predapyey
interactions influencing mosquito populations, and comparing short and
longterm responses by using both experimental and modelling approaches.
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Whitebait
wanderings riverine
growth and
movement

Jessica Hill

School of Biological
Sciences, University of
Canterbury,
jessica.hill@pg.canterbury.a
c.nz

The diadromous fislalaxias maculatuénangg is one of the most widely
distributed freshwater fishes in the world, occurring throughout the
southern hemisphere. The pekirval juveniles of this species form the basis

2F bSs w%SIHtlyRQa 6KAGSOFAG FAAKSNER | a
es®ntially annual species spawns exclusively in tidally inundated riparian
vegetation in upper estuaries. The success of spawning is closely linked to

the availability and composition of suitable riparian vegetation. It has been
widely assumed that after esting a river as whitebait, mature fish do not

migrate to other waterways before spawning. Therefore, whitebait that

enter a waterway are committed to finding critical spawning habitat in that

river if they are to spawn successfully when they mature. dfxgpng habitat

is absent or degraded, their ability to contribute to future generations is
compromised. Consequently, degradation or reduction of spawning habitat

AY AYRA@GARdzZ £ Saiddzr NASa OFry €SIR G2
we present theresults of a tagging study to track adult fish across waterways
during the spawning season. This study will provide a measure of stream
fidelity in adult fish along with basic population characteristics and
dynamics. This knowledge will allow whitebait servation and habitat
rehabilitation to be targeted at productive waterways and estuaries.
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Domestic Chemical Use at Scott Base: Assessment of Effects and

Alternatives

Lyndsey Kelly

Department of Environmental Science,
University of Canterbury,
Imk70@utive.ac.nz

Antarctica is considered the
last pristine environment on
Earth, offering a natural
scientific laboratory for
environmental studies.

Antarctica New Zealand is th

Crown Entity responsible for the yelk® dzy R Y I y I 3SYSy i
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permanentresearch facility: Scott Base. Due to the remote location of Scott
Base and close living quarters, it needs to maintain healthy and hygienic
living conditionsA range of cleaning chemicals and disinfectants are stored
and used on base for this purpose. Active components and additives were
identified in the key domestic cleaning products used on base to determine

potential impacts to human health, and the wasteea treatment plant
(WTP). A coloudb2 RSR da i NI FFAO

tAIKGE

NI GAy3

individual constituent as an identifier of low, slight, moderate, or high risk.
Numerical codes were attached to each colour code to determine an overall
risk raing value for the product as a whole for both potential human health
impacts and potential ectoxicity/WTP removal. Based on this assessment,
disinfectants and floor cleaners pose the greatest risk to the WTP, while

disinfectants, floor cleaners, and engering additives pose the greatest risk

to human health. Further analysis may be required to account for
concentration and combination effects of specific chemicals and products. It
is recommended the number and type of cleaning products be reduced on
base, with low risk products replacing high risk products where possible.
Additionally, products no longer of use on base should be shipped back to

Christchurch for disposal.
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Synthetic Streams: Microplastic Pollutants in New Zealand waterways?

Phil ClmiesRoss

Department of Environmental Science, University of
Canterbury, pjc189@uclive.ac.nz

Microplastics are plastic pollutants less than

5 mm in size. Substantial quantities are

derived from the degradation of plastic

waste in the environment.Microplastics

also include small prenanufactured

LI NG AOf S8 &adzOK & SEFT2fALGAYI WYAONR
used in facial cleansers and raw plastic

pellets utilised by the plastics industry. Wastewater treatment plants are
often not equipped with the capabilities to msove these particles.
Microplastics may therefore be entering New Zealand waterways through
the mismanagement of plastic litter and treated effluent discharges.
International studies have demonstrated that these particles accumulate in
aquatic environmentsvhere they may have ecological impacts. To date,
microplastic pollution has not yet been studied in New Zealand freshwater
systems.
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