EOS ECOLOGY’S ANNUAL NEWSLETTER

EROSION, EELS & EDUCATION 2020

IN THIS ISSUE...
The last 12 months have seen the EOS Ecology team expanding our education and
engagement programmes, while continuing to provide ecological advice and expertise on
a range of restoration and construction sites. On a daily basis we’re aware of the fact that
we are privileged to work in a field we find meaningful and practical. Hopefully our efforts
contribute to the improvement of our local freshwater environments, and the community’s
relationship with and understanding of them. It’s why we come to the office each day.
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by Shelley McMurtrie / Principal Scientist

Suspended sediment in stormwater runoff is a long-standing environmental
issue for Whakaraupō/Lyttleton Harbour and its streams. The exposed
loess face of roadside cuttings is an obvious source of this sediment.
With the dispersive properties of loess rendering most treatment systems
ineffective, and with little room within the corridor of the harbour’s narrow
roads, the options for treatment of this sediment-laden runoff is minimal
to non-existent. Thus the onus must be on reducing sediment runoff at the
source of the cut face. Few studies have been undertaken to understand
loess erosion from road-side cuttings, let alone offer tested solutions to
reduce erosion. As part of the Whaka-Ora Healthy Harbour initiative, the
Christchurch City Council and Environment Canterbury commissioned us
to design and implement a field study to determine the best way to reduce
erosion from loess cut slopes.

The requirement was to develop cost-effective approaches to erosion control
that could be effectively implemented around the Harbours’ roads. The focus of the
programme was to determine the best combination of erosion control products
and vegetation that would provide full coverage of the cut face over the long-term.
As such, erosion control products were selected based on their ability
...continued
to provide initial cover of the exposed soil while vegetation was

TWO CHALLENGES
FACED AT THE
CAP CSSET SITE

TOP:
Loess soil escapes
downhill at every
opportunity.

BOTTOM:
New Zealand ice
plants are a delicacy
for possums – we
have proof!
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SCIENCE STORIES
becoming established, and to assist with vegetation
establishment through increasing water and nutrients. The
plants chosen were those more able to cope with the harsh
conditions of loess soil, including low nutrient levels with
high sodium content. Not surprisingly, those chosen were
mainly native species.

Following our initial pilot study, selection of sites suitable for
field trials, the development of construction, experimental
setup and monitoring methodology, we are now into year
one of the programme implementation phase. Located in the
Christchurch Adventure Park (CAP), the first field trial site
is a good example of a south facing cut loess slope typical of
Banks Peninsular roads. In autumn 2019 our staff oversaw
the construction work required to set up the 50 m long field
trial site. Key interventions included the construction of a
stable rock toe and drainage channel, installation of diversion
flumes to direct upslope water away from the cut face, cutting
the face back to expose the underlying loess, and planting
suitable species in the rock toe and slope above the cut
face. Five erosion control products were applied to the cut
face, consisting of two rolled products, two sprayed mulch
products with grass seed and one rolled/spray combination.
Six native plant species – New Zealand ice plant, pig fern,
bracken fern, cutty grass, Banks Peninsula fescue, and silver
tussock – were plug-planted into the cut face.
Each erosion control product was applied to three replicate
treatment plots, and along with three control plots where no
interventions occur, were arranged in a randomised block
design to take into account the gradient of environmental
conditions across the site. The same six plant species were
applied to each of the treatment plots, with four replicates
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of each plant per plot. We’re now undertaking regular
inspections and detailed monitoring of the cut face erosion
features and plants, which will continue for around three
years as the vegetation grows. “The results will provide
Council with valuable information on how to better manage
roadside cuttings, both at the design stage and during routine
maintenance” says Peter Kingsbury, Principal Advisor –
Natural Resources at CCC. “A spin-off of the study is that the
results will be publicly available and private landowners
with cut-banks will also be able to do their bit to reduce soil
erosion.”
At this stage it’s too early to say what product/plant
combinations are the most successful. However, initial
monitoring and the use of wildlife cameras has confirmed
there is a large population of possums in the park who’ve
become hooked on eating the native ice plant...returning
nightly to nibble any new growth. Who would’ve thought
that ice plants are the possum equivalent to chocolate!
Following this discovery an intensive trapping programme
has been implemented. Combined with plans by CAP staff
to implement wider possum control in the park, this will
hopefully reduce possum numbers and grazing pressure on a
plant that, in the initial phases of this programme, is showing
very positive signs.

This project is part of the Whaka-Ora Healthy Harbour Plan to
restore the cultural and ecological health of Lyttelton Harbour.
Supported by CCC and ECan, it is led by EOS Ecology with
the assistance of their science partners Manaaki Whenua/
Landcare Research and construction partners Fulton Hogan.

DURING EARTHWORKS

AFTER PRODUCTS & PLANTS APPLIED

Te Ahu a Turanga – Manawatū-Tararua Highway
BASELINE FRESHWATER QUALITY MONITORING
by Alex James / Senior Freshwater Ecology Scientist

With the indefinite closure of SH3 through the Manawatū
Gorge, a new route is to be constructed to the north. This
traverses the Ruahine Range through some very steep
country and will affect the catchments of several small
tributaries of the Manawatū River. To support further
design and development of appropriate management
and mitigation responses, it was decided to undertake
a baseline survey of freshwater quality, focussed on
fine sediments, to understand the existing water and
instream habitat quality of the affected streams. We were
contracted to design and implement this baseline survey
programme for Waka Kotahi NZ Transport Agency.

Nineteen sampling sites covering six subcatchments were
selected through an ecological values-based ranking process.
In December 2018 we began measuring visual water clarity,
total suspended solids (TSS), and turbidity, aiming for
eight dry weather sampling rounds (all sites) and four wet
weather sampling rounds (three selected subcatchments).
Later aluminium and pH were added as it was anticipated
aluminium-based floculants were likely to be used in
sediment detention ponds during construction. Deposited
fine sediment cover of the stream bed was estimated on

six occassions at each site, while macroinvertebrates were
sampled at 17 sites in summer, winter, and spring 2019.

There were some distinct differences in the measured
variables among the catchments, which were mostly
attributable to the prevailing land use. For example, the most
degraded stream had a mostly agricultural catchment and
was unfenced for much of its length, leading to stock (cattle
and sheep) access to the stream and active bank erosion. In
contrast, the best quality stream had its upper reaches within
a QEII Convenanted block with dense native vegetation and
no stock access. Notably, in two catchments which had their
headwaters in agricultural land, some macroinvertebrate
community metrics improved between sites upstream of and
within the Manawatū Gorge Scenic Reserve, implying some
level of recovery as a result of the dense forest cover and lack
of stock access within the Reserve.
Halfway through the baseline survey, and under tight
timeframes, we had to divert our attention to producing
a freshwater ecology AEE technical report to support a
resource consent application for crucial early enabling
works, which will be needed to construct this vital piece of
roading infrastructure.

Find out more about the project at www.nzta.govt.nz/projects/sh3-manawatu/media
Check out Alex and Sara in action at https://youtu.be/Y0uuoZand28
Alex in
the
field.
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enhancing ecology & infrastructure

LOWER WHANGANUI RIVER INFRASTRUCTURE AEE
by Shelley McMurtrie & Kirsty Brennan / Environmental Scientist

The entrance to the Whanganui River has been
entrained by rockwalls (rock moles) to maintain a safe
and navigable channel for vessels since the late 1800s.
A hard life of taking storm batterings means the rock
moles are in much need of attention, including repairing
and strengthening of the iconic ‘mole’ structures, and
constructing a groyne (rocky structure jutting out into
the river) to help protect the mole and orient the deeper
channel to the centre of the river.

We provided Horizons Regional Council with expertise to
determine the potential effects of the proposed works on the
intertidal and subtidal ecology of the rivermouth. Sampling
the rocky shore habitat of the moles, we surveyed fauna from
33 different sites and collected subsurface samples from the
TOP & BOTTOM:
The project
area.
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bed of the rivermouth with the assistance of Commercial
Dive Services NZ.

We found the usual rocky shore suspects of barnacles,
mussels and crabs, with the prevalent textured shell rock
creating varied micro-habitats for lots of biota. With careful
construction methods, the wall repairs are likely to improve
habitat for these rocky shore creatures by creating a more
gentle sloping intertidal shoreline, with much of the existing
colonised material being reused in the upgrades. The groyne
construction will provide rocky reef habitat in an otherwise
bare environment, but with a limited footprint so as to
limit effects on the existing soft sediment environment.
Horizons Regional Council’s approach to ecologically-minded
construction has made this project a pleasure to be part of.

curiosity corner

QUIRKS OF NATURE
WE LOVE TO FIND

by Emily Demchick, Siobhán Culhane / Freshwater Ecology Scientists & Alex James

MICRO-PLASTICS ARE EVERYWHERE
...even found clinging to algae on
debris in one of our samples from
the Manawatū. A sad
reminder of human effects
on the natural
environment.

THE SIR ED OF THE FISH WORLD:
This little banded kōkopu may look unassuming, but don’t
be fooled: it traversed a pipe, climbed a two-meter
sheer concrete face AND two rocky waterfalls to
get to where it was found in upper Glenstrae
Stream in Mt. Pleasant! This was an exciting
find as it’s unusual to find banded kōkopu
within Christchurch city, and it’s the
first fish record for Glenstrae Stream
above the waterfalls. Its presence
demonstrates the dramatic
climbing abilities of this
native fish.

One of the pitfalls of
working from home...when
your pooch finds your
drying fyke net and
thinks it’s a dog
agility obstacle.

SCIENCE STORIES

Wigram Basin eel transfer
by Siobhán Culhane & Shelley McMurtrie
The Christchurch City Council’s construction of additional
stormwater treatment wetlands connected to Wigram Basin
required the water level of the basin to be dropped for
several months to facilitate works. With a recent fish survey
by EOS Ecology revealing a large population of shortfin eels
in Wigram Basin – with little ability for them to naturally exit
the basin – there was concern that this temporary reduction
in habitat area would unduly stress the fish.

A fyke net of eels for
transportation to
the Ōpāwaho/
Heathcote
River.

Operating under their MPI Special Permit and Department of
Conservation fish transfer permit, EOS staff spent a number
of days trapping and transferring 390 shortfin eels from the
basin into the adjacent Ōpāwaho/Heathcote River. To reduce
any effects of introducing the eels into another area, we
removed the eels over several weeks, and released them over
an extended stretch of the Ōpāwaho/Heathcote River. Eels
targeted for transfer were larger individuals of migratory
age, thereby greatly increasing their chances of being able to
naturally migrate to sea to complete their life cycle.

West Coast monitoring
by Emily Demchick & Shelley McMurtrie
With two closed landfill sites requiring long-term
monitoring, EOS Ecology have been assisting the Westland
District Council with their surface water and groundwater
monitoring requirements. In addition to the collection of
samples and interpretation of results, we also provided the
Council with a review and re-design of the existing sampling
programme to better meet the consent requirements, replace
unsuitable sampling sites, and rule out other contributors to
downstream water quality in order to pinpoint any impacts
of the landfills. “With the help from EOS, the Council is now
back on top of its reporting requirements for the related
resource consents” says Petrina Cannell, 3 Waters Engineer
Assistant at Westland District Council.

It’s always an
adventure
monitoring
on the West
Coast.

Tough field clothes, secateurs and a pruning saw were put
to good use battling the gorse and blackberry that were not
keen to give up the monitoring sites hidden beneath!

“gettin digi wit it...”
by Elizabeth Butcher / GIS Specialist

During 2019 we began transitioning from paper to digital data collection.
Having tested Esri’s ArcGIS apps, we’re seeing our usual quality data
capture, but with enhanced quality assurance through automation.
Looking to 2020, we’ll have fully transitioned to digital data capture –
providing spatially referenced data and enhanced workflows, while
increasing usability of data. For clients, this means more accessible
analytics and data within project deliverables. This allows us to
better understand data trends and provides enhanced awareness of
environmental issues.

6

© EOS Ecology, 2020

Kirsty to pro
vide screen
shot

PROJECT UPDATES...
floating wetlands a Christchurch first
by Shelley McMurtrie
A once unsightly concrete drain – known as Number 1 Drain – has
been transformed into a naturalised stream complete with ponds and
floating wetlands. Working with Christchurch City Council, Harrison
Grierson and other specialists, our ecologists designed a waterway
channel that would provide habitat for a wider diversity and density
of fish than was found in the original box-lined drain, and provided
input to the stormwater basin design. Observations have since shown
the success of the design – with a great increase in fish in the restored
channel, and the floating wetlands poised to provide additional
stormwater treatment benefits.

© CCC

Find out more about the project at www.ccc.govt.nz/news-and-events/newsline/show/3725

are our fish and shellfish safe to eat?
by Nick Hempston / Aquatic Ecology Scientist
Is it safe to eat the fish and shellfish in our urban rivers and estuary?
Since 2008 Environment Canterbury has commissioned EOS Ecology
to help answer this question by testing the levels of heavy metals in
fish and shellfish of Te Ihutai/Avon-Heathcote Estuary, and shortfin
eels in the City’s rivers. In the latest 2019 round E. coli in shellfish
and PCBs in fish were also added to the list. The results, presented in
an engaging public-friendly report, are telling. Whilst heavy metals
and PCBs are at safe levels for eating, E. coli in shellfish was widely
variable and elevated above safety limits at one site.

Download the whole report at www.eosecology.co.nz/files/Food_Safety_2019_Report.pdf

fish rescues and new housing
by Siobhán Culhane & Shelley McMurtrie
With an aim to improve bank stability, the Christchurch City
Council’s Ōpāwaho/Heathcote River bankworks were completed this
year. Working alongside BECA engineers, EOS staff helped ensure
ecological benefit was incorporated throughout the design phase,
incorporating “tuna tubes” (open-ended pipes for eels) and other
fish habitat features in the design of the rock edging and substrate
addition. Our oversight of the City Care construction team allowed us
to ensure the ecological features were successfully installed during
the construction phase.

Using a combination of techniques suitable for wadeable and nonwadable sections, other EOS staff undertook fish rescues from almost
90 different sectioned-off areas of bank, rescuing a total of 2,869
fish. Along with inanga, eels, and bully species that are well known
from the area, the team also found rare native inhabitants of the river,
including waikōura and lamprey.
© EOS Ecology, 2020

7

ENGAGEMENT STORIES

PROJECT UPDATE...

by Kirsty Brennan

Our Nature Agents continue to collect stream quality
information, with 17 schools now on board, monitoring
18 sites! Our funding has been extended into a fourth
year, making us very happy to be enhancing the
practical science understanding of more young people.
Environment Canterbury also continue to support
the equipment kits for schools to keep. Nature Agents
now has a dedicated website, and you can follow their
activities on our Facebook page.

8
8 8
9 6
7
7 7 0
6 7
6
6 6 9
5 8
5 0 4 7
5 5 6 6
4 9 1 6
4 4 5 7
3 8 4 7
3 3 4 8
1 7 3 4
1 1 1 7
0 6 2 3
0 0 4 6
9 5 1 2
9 9 3 5
STUDENTS
TRAINED
TEACHERS
2 4 0 UP1TO 30 SEPT 22019
2 4
6 TRAINED
3 9 0
1 3
9
1
0 2
0
9 1
0
9
9
6

what else is happening with our
Nature Agents...
As well as continuing to deliver our field training sessions,
we’ve expanded the programme to include teacher training
workshops, additional learning resources and Operation
River Quest – a student initiative to clean up rubbish along
their monitoring sites.

We’ve also developed an online GIS-based module. Nature
Agents schools are using ArcGIS Online to enter their
monitoring data, investigate their catchment and compare
their data with that of other schools. Thanks to the GIS in
Schools programme they receive ArcGIS Online for free,
and they’re the only primary schools in New Zealand using
this digital technology! Our GIS module has been set up by
Elizabeth Butcher (our inhouse GIS guru) and Kirsty, with
support from Eagle Technology, and ensures the schools
receive spatial layers that can help them
understand the context around their data.
Survey123 forms have been set up for
students to be able to enter their field
data – it’s then displayed on a map. Maps
also show the land use in the catchment,
Kirsty to prov
as well as roads, stormwater and other
ide screensh
ot
streams. Dashboards will allow schools
to interpret their data and see summary
information for their site, as well as for
other sites.
We’ve held two GIS workshops for
teachers already and they have started
entering their data.

Check out our latest social posts and other programme info at www.natureagents.co.nz
8
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Operation River Quest
Schools already participating in the Nature Agents programme
expressed their interest in undertaking immediate, meaningful,
active citizenship for their local waterway. Initiated by Ilam School
students, four Nature Agents schools in the Ōtākaro/Avon River
catchment removed rubbish from their monitoring sites and collected
data on what they removed. Supported by the CCC, Operation River
Quest raised awareness about rubbish in our waterways and will
use an evidence-based approach to target the biggest sources of
litter. They
celebrated
their efforts in
Which
bin?
the Botanic Gardens with eight local
organisations, and 66enhanced
their
7
2,185
35
connection to the river by discovering44
celebr
ate!
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Nature Agents
story a winner!
For our first time attending the New
Zealand ESRI User Group Conference
in Auckland, we wanted to let people
know a bit about what we were up
to in the GIS space. We entered a
story map based around our Nature
Agents programme into the NZ
Storytelling with Maps competition…
and won! We were stoked to receive
a registration and flights to the ESRI
User Conference in San Diego next
year as our prize.

https://na-eos.maps.arcgis.com/apps/Cascade/index.html?appid=7083f7de7fe64db5a51b2d95eb838c9d

© EOS Ecology, 2020
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informative communications for all

Drain nance
mainte
guide

by Bronwyn Gay / Senior Graphic Designer & Science Interpreter

Potential environmental impacts of the

1.

of aquatic plants and sediment:

Over the last year we’ve worked with the nice folks at DOC
on some interesting communications projects, to inform
stakeholders and the general public. Two of our favourite
included:

Fish spawning
disrupted by
egg & habitat
Riparian
removal
plants &
(aquatic
habitat
plants, woody damaged
debris, gravels
by
etc.)
machinery.

»» Drain Maintenance Guidelines – these will be available
online for landowners and the public early in 2020, keep
an eye on www.doc.govt.nz for updates, and

2 Maukahuka – Pest Free Auckland Island | PROJECT OVERVIEW
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Collaboration, e.g. development of high-resolution
thermal imaging capability, shipping solutions.
Important lessons for other projects (e.g., Predatorfree Rakiura).
Pilot project which may support the creation of a
Southern Ocean alliance.
To improve resilience of species facing several other
serious environmental threats (e.g., through climate
change, fisheries). Securing this island is important.
Raising awareness of the region through the project
using media and education.
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Estimated population:

Project Lead | Rachael Sagar | rsagar@doc.govt.nz

Project Lead | James Ware | jware@doc.govt.nz

Most mouse operations are carried out in winter. A
summer operation would improve the logistical feasibility
of spreading an estimated 500 to 600 tonnes of bait over
longer daylight hours and more favourable weather. 880
hours of flying are estimated, requiring 6–8 helicopters.

What’s the problem?
Cats were brought to Auckland Island by settlers in
the 1820s.
Cats prey on native land birds, seabirds and
invertebrates.
They compete with birds for food.

Project Lead | Finlay Cox | fcox@doc.govt.nz
Cats prey extensively on seabirds

Photo: Paul Jacques

They inhibit ground-nesting birds from breeding
or recolonising.

Project Lead | Stephen Horn | shorn@doc.govt.nz

Project Lead | Paul Jacques | pjacques@doc.govt.nz
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We’re also stoked that the Te Ihutai/AvonHeathcote Estuary Field Guide is now onto
its third edition and print run. With a new
cover image and a few important post-quake
updates, we’re pleased it’s such a popular
publication. Over 5,000 copies of edition one
and two have been distributed to date.
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MONITORING
to Track Success

10

– Three fenced
management blocks

Confidence that mice can be removed.

Business case planning.

9

– Tracks

A high level of confidence that pigs can be removed.

Development of Project Management
systems, budget and resource
estimates for both 19/20 and overall
program.

8

Demobilisation

Key findings

Operational planning.

7

Cats

– Mainland support
(warehousing, trucks,
biosecurity/logistics
staff)

12 km

Bounty

6

Mice

– Fences

Research and development, e.g., native
species monitoring, transport, logistics
and infrastructure options, GIS
analysis to identify potential
infrastructure sites, usefulness of a pig
fence, thermal imagery to aid aerial
hunting, low bait sow rate for mice.

4

Pigs

– Fuel storage

Carnley Harbour

3

Infrastructure

– Heli pads & hangars

North
Arm

Feasibility report to be finalised by
Aug 2019.

Demobilisation

Native species monitoring
1

– Huts

res

Loss of aquatic
plants for
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habitat for fish
& bugs.

Drain maintenance guide

Cat Eradication
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Pig Eradication
Haskell Bay

Large-scale summer field trials
Nov 18–Mar 19.
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»» some initial project communications for Maukahuka:
Pest Free Auckland Island – an exciting project you can
find out more about at www.doc.govt.nz/maukahuka.

Potential environmental impacts of

2.

MECHANICAL REMOVAL

Our analysis of nearly eight years
of water clarity monitoring data by
the Cashmere Stream Care Group
has revealed the sad truth about the
ongoing decline of water clarity in
Cashmere Stream. Analysing one of
the largest community-collected data
sets for a single site (2,429 samples)
illustrates the value of communitybased data. Thanks to ECan for
supporting our production of a userfriendly report – allowing the general
public to gain a better understanding of
what the science means in reality.

KIDS INSPIRED

by EOS-led engagement programmes
1 OCT 2018–30 SEPT 2019
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Thorrington School participated in our Fish Finders/
Te Rapu Ika programme with funding from Working
Waters Trust. The 78 Year 2 students walked from
school to the Ōpāwaho/Heathcote River behind the
South Library where bank stabilisation works have
been undertaken – including improving habitat for
fish. Shelley, Emily and Kirsty showed the kids what
fish lived right there in the river, and talked with
them about fish habitat and stream restoration. The
students even got to touch an eel!

strengthening ecosystems through
community guardianship
We had the opportunity to work collaboratively with the Ōpāwaho Heathcote River
Network, Roimata Food Commons and Environment Canterbury to combine our
expertise and experiential opportunities in a project called Strengthening Ecosystems
through Community Guardianship. For students and families living in and around the
Ōpāwaho/Heathcote River the aim was to improve knowledge and experience in issues
relating to the community. The connections made strengthen the desire of communities
to protect their waterway. With funding from ECan, Thorrington School engaged in
learning about water, food, plants and īnanga. They received an īnanga education kit,
native trees to plant at Radley Park and help with their school garden.

As well as making connections with local organisations that support them, teachers and
students connected with their local natural environments and learned ways to enhance
their ecosystems. Through participation in multiple learning opportunities, students
developed a deeper understanding of – and connection to – their local awa. The school
increased their capacity to develop their garden, increased parent participation in school
projects, and students were able to communicate messages about pollution to their
school community.

© EOS Ecology, 2020
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FISH RESCUE
1 OCT 2018–30 SEPT 2019
79 79 579 68
46 46 46 57
830 830 830 04
57 57 57 69
924 924 924 35
681 681 681 82
305 305 305 47
0729 0729 0729 43 Banded kōkopu (galaxias fasciatus)
469 469 469 60
8130 8130 8130 25
507 507 527 90 Bluegill bully (gobiomorphus hubbsi)
294 294 294 48
96801 96801 9681 03
35 35 35 79
7029 7029 7220 16 Brown trout (salmo trutta)
496 496 496 01
1803 1803 13 59
570 578 585 03 Common bully (gobiomorphus cotidianus)
294 294 024 89
96180 96180 971 37
35 35 36 20
7902 7902 8012 3 Elver (anguilla spp.)
469 469 579 915
1830 1830 14 080
507 507 638 46 Giant bully (gobiomorphus gobiodes)
924 924 35 97
6918 6918 792 3860
305 35 46 027
0792 2702 403 6991 Īnanga (galaxias maculatus)
469 469 50 684
8103 13 9204 085
507 508 968 731 Juvenile bully (gobiomorphus spp.)
924 24 930 9426
9681 9701 0782 630
35 36 969 155
702 902 758 2640 Longfin eel (anguilla dieffenbachii)
469 589 560 481
13 14 74 933
50 79 596 078 Shortfin eel (anguilla australis)
24 36 34 802966
91 92 52 171
3 5 34 950
02 14 52 09848 Upland bully (gobiomorphus breviceps)
91 03 301 957937
2
0 90 921 4826 Juvenile galaxids (galaxias spp.)
9 1 90 3515
09 9 2404
98 9 1393
0 6 7 026
2 4 6 915 TOTAL
INDIVIDUALS RESCUED from Canterbury waterways
8 3 5 04
7 4 5 99
6 3 4
5 2 3
4 1 2
3 0 1
0
0
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