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INTRODUCTION

Canterbury wetlands - every wetland counts

Since European settlement in the mid-19th century, wetlands across New Zealand have been
drained for urban and rural development. In Canterbury, it appears we have lost up to 90 per cent
of our freshwater and natural wetlands and half of our coastal wetlands.

Most of Canterbury’s remaining wetlands are coastal or in the foothills, high country, or margins of
rivers. We might drive past a piece of scraggly-looking vegetation without realising it is a small
remnant of a former, much larger wetland.

While we now recognise wetland values and how vital they are to maintaining waterways and
biological riches, our remaining wetlands continue to be threatened by human activities and
invasive pest species. Experience shows it is easier to work with nature to protect and restore our
remaining wetlands and remnants rather than starting from scratch.

Managing Wetlands as Farm Assets is a project led by NZ Landcare Trust, working with project
partners including Environment Canterbury, NZ Deer Farmers Association, Deer Industry New
Zealand, NZ Merino, DairyNZ and Overseer, with support from Federated Farmers and Fonterra. In
addition to partner funding, this project receives funding from Sustainable Food and Fibre Futures
administered by the Ministry of Primary Industries.

This practical project is working with a cross-section of farmers to provide advice and share
knowledge about the benefits wetlands offer the farming system and the wider community.

Fourteen wetland case study demonstration sites have been set up, focusing on the protection and
restoration of wetlands. The demonstration sites cover a range of wetlands across the different
farming systems and varying ecological zones of Canterbury. Three constructed wetland types are
also included. The project runs until mid-2023.

See here for more about the Case study demonstration sites.
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https://storymaps.arcgis.com/stories/ab30c587ea2d4352963dbd4541dcf3c1

ABOUT THE PLAN

This Wetland Restoration Plan has been put together to help landowners and those supporting them to be
used as a reference guide and a useful way of collating the materials and information that a landowner
might need before carrying out any work.

The landowner must account for a number of factors to ensure they are not in breach of any regulations or
local rules prior to any work being carried out in a wetland. In addition, wetland restoration requires an
understanding of the current status of the wetland and the steps that will be taken to restore it. With the
protection of mahinga kai now part of Farm Environment Plans for some Canterbury districts, it is also
helpful if farmers understand why wetlands are regarded as taonga — treasured natural resources. A plan is
also an opportunity to include the wisdom of Matauranga Maori alongside farming and scientific knowledge.

In addition, wetlands can become a labour of love but require the allocation of resources and an ongoing
commitment to ensure the long-term success of the wetland. We know from experience this requires the
landowner to have a clear set of goals and objectives for the wetland and how it fits into the farm operation,
the whole farm system and the catchment of which they are part.

As with any biological process, it is important to be aware of changes and interactions in the wetland and
surrounding area and, where necessary, adapt our management to continue to support the restoration of
the wetland. Whilst the plan is accurate as at the date on the cover, observation and regular monitoring
should be included when the plan is reviewed on a 5 or 10-yearly basis.

KEY ACTIONS

At a high level, these are the priority actions for this wetland. Refer to the plan for more detail.

1. Carry out hydrology study to ensure ponds are sufficient size.

2. Complete fencing to exclude stock from ponds.

3. Monitor water quality.

4. ldentify current plants and suitable plants to planted in the future.
5

Monitor for any weed invasion (ongoing)
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WETLAND RESTORATION/MANAGEMENT

SITE DETAILS

Landowner & Occupier

Primary contact

Location
Location details: 613 Chamberlain Rd, Albury, Sth Canterbury, Section 64 Albury SETT
Coordinates: Easting: 1424272, Northing: 5100646

Ecological District:
Ecological Region:

Wetland dimensions

The wetland will be a series of ponds spanning a small intermittent waterway. The ponds will be distributed
along 600m of the waterway.

Special designation

N/A
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SITE MAP
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Wetland Planting Layout Photo
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Plant Communities Photo
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SITE DESCRIPTION

General description

Primary hydrosystem: Riverine
Secondary hydrosystem: Palustrine
Primary wetland class: Shallow water
Secondary wetland class: Swamp
Primary wetland form: Riparian
Secondary wetland form: Channel
Primary structural class: Grassland
Secondary structural class: Sedgeland

Topography

Description: Rolling downlands. The waterway and ponds are situated in a small catchment in rolling
downlands.

Soils: Claremontf (Sib 1)
moderately deep, poorly drained, silt
Area: 70% - Confidence: Medium

Timaruf (Sib 1)
moderately deep, imperfectly drained, silt
Area: 20% - Confidence: Low

Templetonf (Sib 5)
deep, moderately well drained, silt
Area: 10% - Confidence: Low

Current Vegetation

Description: Several patches of rautahi (Carex geminata) and a few scattered mikimiki (Coprosma propinqua)
associated with the small pine plantation to the north, otherwise dominated with exotic grasses and weedy
trees, such as elderberry (Sambucus nigra) and sycamore (Acer pseudoplatanus).

Spike sedge (Eleocharis acuta) and mudwort (Limosella lineata) are colonising one of the shallower ponds.

Special Features

Description: None observed or identified.

page 9




Nearby Natural Areas

Description: Limited natural areas in close proximity. Small scattered patches of kowhai (Sophora microphylla)
and ti kouka (Cordyline australis) at the top of the catchment. Further afield in the neighbourhood (~3km
north) there are a number of limestone habitats with associated highly threatened calcicoles (limestone
adapted plants).

Wildlife

Description: refer eDNA results.

Site history

Description: Prior to land clearance and development, it is believed that the site was likely to have been
cloaked in Hall’s totara (Podocarpus laetus)/ broadleaf forest (LRIS.scinfo.org.nz, Potential Vegetation of New
Zealand layer).

Description of water flow and drainage

Water enters a series of dams from a small sub-catchment of the Little Opawa River. The waterway is
ephemeral — drying up in summer.

Reference wetland

N/A

Current condition

Description: Prior to project commencement the site was partially fenced with setbacks from 5-10m. Portions
of the waterway are eroded by stock access and contributing to sediment inputs. The site is dominated by
exotic pasture species.

Environment
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ENHANCEMENT PROPOSAL — WHAT YOU PLAN TO DO

Vision

Allow the wetland areas to flourish and to be an aesthetically pleasing part of the farm. We do this by
managing farm activities to minimise sediment and contaminants getting into water and fencing off areas,
with large grass buffers and planting with locally sourced native plants.

Objective(s)/steps towards the vision

Water purification. Ensure the ponds function optimally as sediment traps. Maintain function by cleaning
sediment out and disposing of appropriately as and when required.

Water source/management

Water is sourced from overland flow within this small catchment. The waterway that runs through the valley is
ephemeral — flowing in winter and dry in summer. No alterations to the water regime is required.

Silting/silt management

The primary purpose of this project is to manage and minimise sediment discharge from surrounding land use.
Sediment will accumulate in this series of ponds, and in order to continue to provide this function they will
need to be cleaned (excess sediment removed) periodically.

Fencing

The lower section is already fenced. On the south side, it has deer fencing — to the north? Upper section of the
catchment is still to be fenced.

Weeds

Several woody weeds are present and will be managed to prevent establishment or expansion. Ash, sycamore,
gorse and elderberry are currently the main weed threats.

TOTAL COST OF PROJECT

Funding source

SFF, landowner.

Environment

Fgere ot page 11



LEGAL/SOCIAL ISSUES

Consent requirements (Creation of open water will generally require earthworks consents. Check with
Canterbury Regional Council and your local council if any other consents will be required in connection with
blocking drains, diverting water and use of herbicide. You also need permits to release live fish or any other
living organism into a waterway or waterbody from the Department of Conservation, Fish & Game Council,
and/or the Ministry for Primary Industries — Fisheries).

These wetlands would be considered to be constructed wetlands. There may be RC required if further works
are to be undertaken in the waterway.

Neighbour issues

NA

MONITORING — MEASURE YOUR SUCCESS

Monitoring methods (indicate using techniques below or alternative techniques)

Photopoints

Photopoints to record changes over time will be set up once new fences are in place.

Regeneration

Other

Water quality monitoring — particularly water clarity.
eDNA results attached as Appendix
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Photos / Notes

eDNA test results September 2022
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TABLE OF ACTIONS

Person

Project

Farmer
Contributi

Issue / Threat

Solution

Action

Responsible

Contribution

on

1.1 Landscape Constructed wetland on a |Maintain willow free Monitor for willow recruitment |Ongoing |Sam Bray SO0|in kind
value / natural |farm with little natural status. Remove mature |and control as required. Ground
character character. gorse and control all new |control of gorse by cut and
Willow and other woody |seedlings before stump painting. Monitor and
weed invasion will reduce |flowering. Ongoing control seedlings by cut and
the function of this control. stump painting or spot spraying.
constructed wetland. Check annually.
1.2 Landscape Investigation of function |Understand pond size/ |Engage hydrologist to provide |Complete |Project $6,475 |in kind
value / natural |(i.e catchment and catchment area ratio, recommendations
character - structural integrity) and [rainfall, and discharge
hydrology identify opportunities for
improvement
2.1 Indigenous Few indigenous plants -  |Careful monitoring and |An annual inspection and Spring/Su |Sam Bray S0|in kind
wetland plant |maintain what is there -  |control of weeds, control of scrub weeds and mmer -
community refer WRP for detail. preferably by cut and willows with cut and paste or annual
paint method, will careful knapsack applied
maintain indigenous herbicide is recommended.
vegetation and avoid
collateral damage.
Heavy shading from As above As above As above
adjacent mature pine
plantation.
i page 14



Solution

Person

Project
Contribution

Farmer
Contributi
on

Issue / Threat

Responsible

Taller woody weeds will  |When pines are Increase setback from waterway |[Upon
invade the wetland and harvested and replanted, |margin when replanting pines. |harvest
displace the indigenous ensure greater setback to
vegetation, particularly by |increase light and allow
competing for light. grass buffer - 20 metres
recommended.
2.2 Wetland Pugging and devegetation. |Exclude all stock. Refer  |Construct new fence on agreed |Spring/ |Sam Bray 8,500(in kind
vegetation Devegetation often results|map for new and existing |line. summer
in exotic plant species fences. 2022
occupying the disturbed Keep fences in good functional | Ongoing
areas before native condition. Monitor for animals
species can. within fenced area and
remove from wetland as
required.
2.3 Planting Use native plants to Priority for planting is List of plants to be supplied- see Sam Bray 1,525(in kind
improve function of between the ponds. map and appended plant list.
ponds. Order plants - Contact local July 2022
nursery to secure required
Planting times determined plants.
by seasonal soil Site prep - spot spray 1-metre  |6-8 weeks
conditions. diameter - glyphosate and dye - |before
follow-up spray as required planting
Planting Spring
2022/Aut
umn 2023
Maintenance Refer

v
Sy
Regional Councl
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Farmer

Person Project Contributi
Issue / Threat Solution Timing Responsible  Contribution on
WRP for
timing
3.1 Bird habitat The site will provide Predation of native bird [No action is described here at  [N/A
habitat to a range of species is a well-known |this point. If the land owner is
waterfowl. Stilts have and described factor in interested at some future point
been observed in the the decline of native bird |then advice can be provided.
wetland. species. For this action
plan consideration has
Vertebrate predators not been given to
(rats, stoats, cats, etc.) implementing predator
control.
4.1 Buffering Pugging and devegetation |Exclude all stock with See 2.1 (wetland vegetation See above
waterway will result in additional fencing. line)

sediments entering the
sediment train.
Minimising sediment
inputs will extend the life
and maintenance
requirements of the
ponds.

Allow rank grass to grow
with a good setback from
edge of pond, which may
be beyond the fences -
refer WRP Appendix x.
Refer also Deer Industry
GMP requirements.

Environment
Canterb:
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Issue / Threat

Solution

Person
Responsible

Project
Contribution

Farmer
Contributi
on

5.1 Monitoring - Function of this wetland is [Test at top and bottom to |Arrange baseline testing of Joint 500
water quality - |to protect the receiving understand wetland water quality (nutrients, e-coli,
downstream environment on function. other contaminants).
from wetland |neighbouring property.
(receiving Key issue is to reduce and Prior to
environment) |contain sediment. field day
, — , — in spring
Sediment in the receiving Submit data to a citizen [Provide training in use of 2022
. science water quality SHMAK kit - consider as a deer
environment cloaks the
stream bed and clogs database (e.g. NIWA) group GMP event.
intersitial spaces. Reduces
. . . Ongoing water monitoring
invertebrate diversity and
quantity.
6.1 Fish passage N/A N/A N/A N/A N/A SO N/A
Project contribution $17,000
Landowner contribution -
Total $17,0000
T page 17
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APPENDICES

Glendonald

Owner: William Anderson

Contact: Sam Bray

Location: Little Opawa River, Albury

Production System: Sheep and Beef, Deer
Wetland Type: Constructed

Actions: Planting and periodical sediment removal

There are a series of small dams (5) on a tributary of the Little Opawa River, the oldest of
which is several decades old. These are acting as sediment traps.

The lower half of the site is fenced with deer netting and the upper catchment is partially
fenced.

There is little in the way of native vegetation on the waterway and on the wider farm. A few
scattered mikimiki (Coprosma propinqua) were observed near the waterway and associated
with the pines.

A stand of near harvest age pines tower over the waterway and ponds to the north. These
trees shade the ground reducing vegetation cover around the margins of the waterway and
ponds.

Increased habitat for wildlife and overland flow filtration are primary outcomes for this site.

Glendonald plan docs to add into template

1. Action Plan (already includes maps)
a. Project summary
b. Site intro
c. Captioned images

2. Action plan tables (.xIsx)

3. Appendices
a. Checkilist of existing species
b. Wetland planting list (.xIsx)

g page 19
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PATTLE DELAMORE PARTNERS LTD Office+64 3 345 7100

Level 2, 134 Oxford Terrace Wes www.pdp.co.nz
Christchureh Central, Christchurch BO11 Auckland Tauranga Hamilton Wellingtan
0 8ox 388, Christchurch 8140, New Zealand Christchurch Invercargill lutions for your

poo

13 October 2022

NZ Landcare Trust
PO Box 4305
HAMILTON 3247

Attention: Tony Watson- Project Coordinator

Dear Tony
GLENDONALD FARM - SEDIMENT PONDS

1.0 Introduction

Pattle Delamore Partners Limited (PDP) have been engaged by New Zealand Landcare Trust (NZ Landcare
Trust) to provide hydrological advice concerning sediment ponds constructed on Glendonald Farm near
the Little Opawa River, South Canterbury. The purpose of this letter is to review hydrological aspects of
the ponds and offer recommendations.

2.0 Site Visit and Pond Description

PDP visited the site on 8 March 2022 accompanied by the Glendonald Farm manager (Sam Bray),

Tony Watson (NZ Landcare Trust) and Jason Butt (ECan Ecologist). There are 7 constructed ponds on the
farm across 2 different catchments, both of which drain into the Little Opawa River. Figure Al, Appendix A
shows the location of the ponds, the farm property boundary, overland flow path lines and the boundaries
of the two catchments (southern and northern catchment). Both catchments drain via ephemeral streams
which only flow during and immediately following rainfall events. The catchments are steep and are
primarily used for sheep, beef and deer farming. S- map (Manaaki Whenua Landcare Research, 2022)
classifies the soil underlying most of the farm as ‘poorly-drained’ (Claremont_1a.1) soil formed by wind-
blown silt deposition, and as such it can be highly vulnerable to water logging, structural damage, and
erosion.

Figure 2 to Figure 7 show photographs of several of the ponds obtained during the site visit and the
locations from where these photos were taken are marked on Figure A2, Appendix A. The ponds have
been constructed by creating earthen embankments in the natural drainage channels and excavating the
bed of the channel to increase the depth. The farm manager indicated most of the ponds are between 3
and 4 metres deep. Pond 2 has been a part of the farm since the 1960s and includes a 200 mm diameter
pipe through the embankment at its outlet. The remaining ponds have been developed over the past
several years and have no outlet pipes - water discharges the ponds by flowing over the top of the
embankments. Ponds 1-5 and most of the watercourse around them are fenced off with vegetated
riparian margins, which help slow water velocities and trap sediment, while ponds 6 and 7 have minimal
vegetated margins are accessible to stock. The ECan Ecologist advised there are currently some native
plants growing in ponds 5 and 6. The farm manager advised that deer naturally seek out running water to
create muddy areas to wallow in. Currently, the deer have created a wallow area immediately
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GLENDONALD FARM - SEDIMENT PONDS

downstream of Pond 4 in an unfenced section. There is evidence of erosion in the stream bed below the
embankment of Pond 4 (see Figure 4), and there is some constant seepage evident from below the
embankment of Pond 1 (see Figure 1).

Figure 1: Pond 1 looking north-west (left) and downstream of Pond 1 embankment showing some constant
seepage (right)

Figure 2: Pond 2 looking north-west

CMEEILORO0_Gleedarakd Ak, SAMUNDY
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GLENDONALD FARM - SEDIMENT PONDS

Figure 4: Downstream of Pond 4 embankment looking south-east showing erosion below the embankment
(left) and deer wallow area (right)
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GLENDONALD FARM - SEDIMENT PONDS

Figure 5: Pond 5 looking south

Figure 6: Pond 6 looking south-west
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GLENDONALD FARM - SEDIMENT PONDS

Figure 7: Pond 7 looking north-east
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GLENDONALD FARM - SEDIMENT PONDS

3.0 Hydrological Analysis

The sub-catchment areas contributing to each pond have been determined using 1 m LiDAR flown during
2018-2019 (ECan) and are shown alongside elevation data in Figure A3, Appendix A and in Table 1. The
total northern catchment at the confluence with Little Opawa River is approximately 101 ha in size, while
the total southern catchment at the confluence with Little Opawa River is approximately 48.6 ha.

Table 1: Pond Catchment Details

Pond Catchment Sub-Catchment Estimated Surface Estimated Volume!?
| Area (ha) Areal’! (m?) (m?)
16 Southern (48.6 ha) 40.3 (83%) - -
2 [ 36.5 (75%) 500 1,000
36l 33.2 (68%) - -
4 _ 155(32%) 300 | 600
5 [ 14.3 (30%) 300 600
6 13.3 (28%) 300 600
7 Northern (101 ha) 27.3 (27%) 300 600
Notes:
1. Surfoce area approximoted from aerial photos, likely to be inoccurate.
2. Volume estimated based on assumed averoge depth of 2 m and the estimated surfoce area.
3. Could not delineate pond extent from oeriol photos due to shading from trees, hence no volume estimates are provided.

The primary purpose of the ponds is to capture nutrient-rich sediment in runoff from the upper catchment
and prevent it from migrating outside the property into the Little Opawa River and further downstream.
We understand from the farm manager that part of the upper catchment is fertilised to improve pasture
growth. Sediment loss occurs via erosion due to the steep and exposed nature of the terrain, the lack of
persistent vegetative cover, and due to hoof traffic from grazing stock. The current system in the southern
catchment of the fenced off waterways and tiered sediment ponds appears to be working well to reduce
suspended sediment runoff from the farm, however there is a need to quantify the level of improvement
being achieved. Figure A2, Appendix A shows suggested locations for the collection of Total Suspended
Solids (TSS) water quality samples.

Pond 6 and 7 inlets: the watercourses and areas around the pond are unfenced; samples collected
here should represent what baseline suspended sediment concentrations can be expected for the
current land use and grazing activities.

Pond 1 outlet: the watercourse and pond area is fully fenced and this is the most downstream
pond; samples collected here provide an indication of what level of reduction in suspended
sediment load is being achieved (compared to pond 6 inlet) and what can be expected to migrate
into the Little Opawa River.

Pond 7 outlet: samples collected here provide an indication of what level of reduction in
suspended sediment load is being achieved (compared to pond 7 inlet) with just a single pond and
no riparian vegetation/fencing.

Pond 4 outlet and pond 3 inlet: this is the area immediately upstream and downstream of the
deer wallow area (see Figure 4 and Figure A2, Appendix A); samples collected here should quantify
what effect the existing wallow area has on suspended sediment loads.

CMEEILORO0_Gleedarakd Ak, SAMUNDY
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GLENDONALD FARM - SEDIMENT PONDS

Samples should be taken during or immediately following rainfall when the stream is flowing above and
below the ponds. Ideally samples are taken when the ponds are full and turbid such that the actual
improvement in TSS is adequately measured. In other words, samples should not be taken at the start of a
rainfall event as this may mean that the water quality of the stagnant water flowing out of the ponds is
measured as opposed to the water flowing through the pond from the upstream catchment.

A high-level indication of the suspended sediment yield for the southern and northern catchment can be
provided by using the national suspended sediment yield tool from the National Institute of Water and
Atmospheric Research (Hicks et. al., 2019). This tool estimates the suspended sediment yield for the
southern and northern catchments at the points where they join the Little Opawa River at approximately
12.1 t/year and 24.6 t/year, respectively. Based on applying these sediment transport rates with an
assumed sediment density of 1.5 t/m? (Hicks et. al., 2019), it is likely the ponds have capacity to store
sediment for the next 30 years (assuming they have accumulated little sediment at present). This is
consistent with the expected frequency of dredging indicated by the farm manager. Note however, that
as the ponds fill up with deposited sediment their efficiency in capturing further sediment will decrease as
the effective volume of each pond decreases, velocities through the ponds increase which reduces the
time available for suspended sediment to settle out of the flow. It is also possible that when the pond
depth is reduced, previously deposited sediment from the base of the ponds may be re-entrained into
runoff water as it moves through the ponds if velocities are high enough.

4.0 Recommendations

It is recommended TSS samples be collected from the Pond 6/7 inlets and the Pond 1/7 outlets over a
period of 1 year to build a robust dataset that covers a full season. Collecting samples from the Pond 4
outlet and Pond 3 inlet is less crucial, as runoff from this area will be captured by samples from Pond 6 and
Pond 1, but it would be useful to collect if cost and time allow so the effects of the deer wallow area on
suspended sediment can be determined. Given the waterways are ephemeral, there is little point in
collecting samples when there is no rainfall, as the ponds will only contain standing water which sediment
has settled out of. It is therefore suggested targeted sampling be done for a selection of rainfall events,
with the aim of collecting one set of samples per month if conditions allow. Once a full year of data is
collected, the data can be analysed alongside rainfall data to quantify the performance of the riparian
vegetation, fencing and tiered sediment ponds in mitigating sediment runoff from the farm. PDP can
provide a cost estimate for the TSS analysis via Hill Labs if required.

The pond construction appears to be sufficient for the purpose of trapping sediment. However, given the
erosion evident just downstream of the embankment of Pond 4 (see Figure 4), there may be potential
stability issues in the future. It is outside the scope of this letter to provide comments and
recommendation on dam erosion and stability.

To monitor the accumulation of sediment, it is also recommended that periodic depth to sediment
measurements be collected with reference to a common datum for each pond. These measurements
could be collected annually or even once every few years. This will highlight if any ponds are filling up
faster than expected and if more frequent dredging than once every 30 years may be required to maintain
the removal efficiency of the ponds.

5.0 References
Hicks et. al., M. (2019). Updated sediment load estimator.

Manaaki Whenua Landcare Research. (2022). Retrieved from S-Map Online:
https://smap.landcareresearch.co.nz/maps-and-tools/app/
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GLENDONALD FARM - SEDIMENT PONDS

6.0 Limitations

This report has been prepared by Pattle Delamore Partners Limited (PDP) on the basis of information
provided by NZ Landcare Trust and others (not directly contracted by PDP for the work), including
Environment Canterbury, Landcare Research and Land Information New Zealand. PDP has not
independently verified the provided information and has relied upon it being accurate and sufficient for
use by PDP in preparing the report. PDP accepts no responsibility for errors or omissions in, or the
currency or sufficiency of, the provided information.

This report has been prepared by PDP on the specific instructions of NZ Landcare Trust

for the limited purposes described in the report. PDP accepts no liability if the report is used for a
different purpose or if it is used or relied on by any other person. Any such use or reliance will be solely at
their own risk.

© 2022 Pattle Delamore Partners Limited

Yours faithfully
PATTLE DELAMORE PARTNERS LIMITED

Preyred by Reviewed and approved by
4 / i
V
/ f) A~
1/
James Scouller Bas Veendrick
Senior Engineer Technical Director
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eDNA test results

ScientificName Rank TaxID CommonName Group
Hydra viridissima species 6082 Hydra Cnidarians
Cervus elaphus species 9860 Red Deer Mammals
Acanthocyclops robustus species 415614 Copepod Crustaceans
Anas chlorotis or gracilis species 1E+07 Brown or grey teal Birds
Lumbriculus variegatus species 61662 Blackworm Worms
Bos taurus species 9913 Cattle Mammals
Tubifex tubifex species 6386 Sludge worm Worms
Chaetogaster diastrophus species 74727 Oligochaete worm Worms
Nais communis/variabilis species 1138460 Sludgeworm Worms
complex sp. Al
Paraphysomonas sp. species 1955561 Golden-brown alga Heterokont algae
Aulodrilus pluriseta species 76585 Aquatic oligochaete Worms
worm
Gymnorhina tibicen species 9132 Magpie Birds
Ovis aries species 9940 Sheep Mammals
Stellaria media species 13274 Chickweed Plants
Stylodrilus heringianus species 77571 Worm Worms
Chaetogaster diaphanus species 212246 Oligochaete worm Worms
Nasturtium officinale species 65948 Watercress Plants
Nais elinguis species 74736 Sludgeworm Worms
Limnodrilus hoffmeisteri species 76587 Redworm Worms
Henlea perpusilla species 913665 Worm Worms
Aporrectodea caliginosa species 302032 Worm Worms
Dactylis glomerata species 4509 Catgrass; cocksfoot Plants
Cernosvitoviella species 913639 Worm Worms
aggtelekiensis
Limnodrilus udekemianus species 146604 Worm Worms
Chlamydomonas sp. KSA1 species 1635135 Green algae Green algae
Trichosurus vulpecula species 9337 Common brushtail Mammals
possum
Octolasion cyaneum species 302033 Worm Worms
Henlea cf. andreae PDW- species 913692 Worm Worms
2010
Cognettia asloae species 2496528 Worm Worms
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Daphnia carinata species 120202 Water flea Crustaceans
Nais communis species 188228 Sludgeworm Worms
Mallomonas genus 2988 Heterokont algae
Daphnia genus 6668 Water flea Crustaceans
Ranunculus genus 3445 Buttercups; Plants
spearworts; water
crowfoots
Chaetogaster diastrophus species 74727 Oligochaete worm Worms
Nais communis/variabilis species 1138460 Sludgeworm Worms
complex sp. Al
Paraphysomonas sp. species 1955561 Golden-brown alga Heterokont algae
Aulodrilus pluriseta species 76585 Aquatic oligochaete Worms
worm
Gymnorhina tibicen species 9132 Magpie Birds
Ovis aries species 9940 Sheep Mammals
Stellaria media species 13274 Chickweed Plants
Stylodrilus heringianus species 77571 Worm Worms
Chaetogaster diaphanus species 212246 Oligochaete worm Worms
Nasturtium officinale species 65948 Watercress Plants
Nais elinguis species 74736 Sludgeworm Worms
Limnodrilus hoffmeisteri species 76587 Redworm Worms
Henlea perpusilla species 913665 Worm Worms
Aporrectodea caliginosa species 302032 Worm Worms
Dactylis glomerata species 4509 Catgrass; cocksfoot Plants
Cernosvitoviella species 913639 Worm Worms
aggtelekiensis
Limnodrilus udekemianus species 146604 Worm Worms
Chlamydomonas sp. KSA1 species 1635135 Green algae Green algae
Trichosurus vulpecula species 9337 Common brushtail Mammals
possum
Octolasion cyaneum species 302033 Worm Worms
Henlea cf. andreae PDW- species 913692 Worm Worms
2010
Cognettia asloae species 2496528 Worm Worms
Daphnia carinata species 120202 Water flea Crustaceans
Nais communis species 188228 Sludgeworm Worms
Mallomonas genus 2988 Heterokont algae
Daphnia genus 6668 Water flea Crustaceans
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Ranunculus genus 3445 Buttercups; Plants
spearworts; water
crowfoots
Chaetogaster diastrophus species 74727 Oligochaete worm Worms
Nais communis/variabilis species 1138460 Sludgeworm Worms
complex sp. Al
Paraphysomonas sp. species 1955561 Golden-brown alga Heterokont algae
Aulodrilus pluriseta species 76585 Aquatic oligochaete Worms
worm
Gymnorhina tibicen species 9132 Magpie Birds
Ovis aries species 9940 Sheep Mammals
Stellaria media species 13274 Chickweed Plants
Stylodrilus heringianus species 77571 Worm Worms
Chaetogaster diaphanus species 212246 Oligochaete worm Worms
Nasturtium officinale species 65948 Watercress Plants
Nais elinguis species 74736 Sludgeworm Worms
Limnodrilus hoffmeisteri species 76587 Redworm Worms
Henlea perpusilla species 913665 Worm Worms
Aporrectodea caliginosa species 302032 Worm Worms
Dactylis glomerata species 4509 Catgrass; cocksfoot Plants
Cernosvitoviella species 913639 Worm Worms
aggtelekiensis
Limnodrilus udekemianus species 146604 Worm Worms
Chlamydomonas sp. KSA1 species 1635135 Green algae Green algae
Cryptomonas genus 3030 Cryptomonads
Pinus genus 3337 Pines Plants
Dero genus 66487 Worm Worms
Glyceria genus 37871 Mannagrasses; Plants
sweet-grasses
Pinus subgen. Pinus subgenus 139271 Diploxylon pines Plants
Populus genus 3689 Poplars; aspens; Plants
cottonwoods
Nais genus 74730 Sludgeworm Worms
Rumex genus 3618 Docks; sorrels Plants
Flavobacterium genus 237 Bacteria
Turdus genus 9186 Thrush Birds
Alphamonas genus 2605705 Other
Poa genus 4544 Bluegrass Plants
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Ovis genus 9935 Mammals
Potamopyrgus genus 145636 Mud snails Molluscs
Hydra genus 6083 Hydra Cnidarians
Chlamydomonas genus 3052 Green alga Green algae
Geobacter genus 28231 Bacteria
Polynucleobacter genus 44013 Bacteria
Sediminibacterium genus 504481 Bacteria
Vorticella genus 60849 Ciliates
Methylobacter genus 429 Bacteria
Eucyclops genus 84316 Copepod Crustaceans
Diaminobutyricimonas genus 1433997 Bacteria
Stellaria genus 13273 Chickweed Plants
Ectopsocus genus 239222 Psocopteran fly Insects
Dangeardinia genus 1815472 Green alga Green algae
Chloromonas genus 51727 Green algae Green algae
Anteholosticha genus 584654 Ciliates
Pinaceae family 3318 Pine family Plants
Mallomonadaceae family 420617 Heterokont algae
Solanaceae family 4070 Nightshade family Plants
Cyclopidae family 84315 Crustaceans
Caprinae subfamily 9963 Mammals
Asteraceae family 4210 Daisy family Plants
Pooideae subfamily 147368 Plants
Poaceae family 4479 Grass family Plants
Solanoideae subfamily 424551 Plants
Alcaligenaceae family 506 Bacteria
Cryptomonadaceae family 2896 Cryptomonads
Cytophagaceae family 89373 Bacteria
Pyrenomonadaceae family 589344 Cryptomonads
root no rank 1 Other
Metazoa kingdom 33208 Metazoans Other
unclassified Strombidium no rank 2315903 Ciliates
Mesangiospermae clade 1437183 Plants
Arthropoda phylum 6656 Arthropods Other
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Spirotrichea class 33829 Ciliates
Chordata phylum 7711 Chordates Other
Chlorophyceae class 3166 Green algae
Pentapetalae clade 1437201 Plants
Chlorophyta phylum 3041 Green algae Other
Poales order 38820 Plants
Chlamydomonadales order 3042 Green algae
Ciliophora phylum 5878 Ciliates Other
Embryophyta clade 3193 Higher plants Other
Burkholderiales order 80840 Bacteria
Saliceae tribe 238069 Plants
Magnoliopsida class 3398 Angiosperms Plants
Polygoneae tribe 1110385 Plants
Gammaproteobacteria class 1236 Bacteria
Dinophyceae class 2864 Dinoflagellates Other
Cichorieae tribe 219121 Plants
unclassified Oedogonium no rank 2597170 Green algae
Caryophyllales order 3524 Plants
Saprospiria class 1937959 Bacteria
Bacteroidetes phylum 976 Bacteroides- Bacteria
Cytophaga-
Flexibacter group

Betaproteobacteria class 28216 Bacteria
Asterales order 4209 Plants
Insecta class 50557 Insects Other
Burkholderiales genera no rank 224471 Bacteria
incertae sedis

Cyclopoida order 84308 Crustaceans
Malpighiales order 3646 Plants
Heterotrichida order 5957 Ciliates
Tintinnida order 200604 Ciliates
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Alphaproteobacteria class 28211 Bacteria

Streptophyta phylum 35493 Other

Chrysophyceae class 2825 Chrysomonads Heterokont algae

unclassified Vorticella no rank 2615168 Ciliates

Luna-1 subcluster clade 1655489 Bacteria
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RESOURCES and REFERENCING

Link addresses may change from time to time

Wetland Restoration Handbook, Monica Peters and Beverley Clarkson, 2010
https://www.landcareresearch.co.nz/publications/books/wetlands-handbook

Canterbury Maps

https://mapviewer.canterburymaps.govt.nz/

Living Streams Handbook Part 3: Planting and Maintenance — Environment Canterbury, 2017
(updated)

Native Forest Restoration — A Practical Guide, Tim Porteous, 1993

https://qgeiinationaltrust.org.nz/publications-and-resources/guides-and-handbooks/

Ecosourcing Code of Practice and Ethics, Chris Ferkins, Waitakere City Council, 2005 (Ecan policy
to come)

Wetland Types in New Zealand — Peter Johnson and Phillipe Gerbeaux, 2004
https://www.doc.govt.nz/documents/science-and-technical/WetlandsBW.pdf

Environment Canterbury Biodiversity Officer

National Wetland Trust

https://www.wetlandtrust.org.nz/

Mana Whenua (Runanga)
Global Biodiversity Information Facility (GBIF)

Inaturalist
https://inaturalist.nz/home

NZPCN

http://www.nzpcn.org.nz/

New Zealand Birds Online
http://nzbirdsonline.org.nz/

Queen Elizabeth Il National Trust
https://qeiinationaltrust.org.nz/

Canterbury Botanical Society
http://canterburybotanicalsociety.org.nz/

The Weed Control Handbook, Weedbusters, 2011

Weedbusters
https://www.weedbusters.org.nz/

Environment

Fegora Con page 37


https://www.landcareresearch.co.nz/publications/books/wetlands-handbook
https://mapviewer.canterburymaps.govt.nz/
https://qeiinationaltrust.org.nz/publications-and-resources/guides-and-handbooks/
https://www.doc.govt.nz/documents/science-and-technical/WetlandsBW.pdf
https://www.wetlandtrust.org.nz/
https://inaturalist.nz/home
http://www.nzpcn.org.nz/
http://nzbirdsonline.org.nz/
https://qeiinationaltrust.org.nz/
http://canterburybotanicalsociety.org.nz/
https://www.weedbusters.org.nz/

