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1.   Why monitor?
Wetlands are tricky to restore. How do you really 
know you are making a difference? Sure you can 
see plants getting taller and there seem to be more 
birds around. But what if the green growth is mostly 
weeds and the apparent increase in birds is just 
because you are noticing them more by visiting the 
site more often?

Developing a robust monitoring system is essential 
for measuring the direction of change over time, 
either positive, reflecting improvement, or negative, 
signalling the need for remedial action.

Monitoring, using simple scientific methods, 
provides useful and reliable feedback on what is or 
isn’t working. It’s a reality check that allows us to 
spot mistakes and learn from them, or confirms that 
we are on the right track.

See the Wetland Restoration Handbook for some 
real life wetland monitoring case studies.  
www.landcareresearch.co.nz/services/biocons/
wetlands/

What is monitoring?
Monitoring is more than just collecting data. It is 
about gaining an insight into how the wetland works 
and how it changes over the course of the restoration 
project. 

Monitoring:

• involves checking the progress or state of 
something over a period of time, like the classic 
“before and after” scenario

• requires establishing a ‘baseline’ against which to 
measure change

• is a routine activity using standard methods and 
protocols – repeated in the same way, over the 
same regular intervals, to develop a record of 
trends as well as the big changes

• includes collection of data, field reconnaissance 
and survey, ground-truthing what can be seen 
remotely (e.g. from an aerial photo), and 
analysing the results to compare changes over 
time

To determine the overall success of the restoration 
a wide range of data is required, from small plot or 
sampling station scale, to broad whole-wetland or 
catchment scale

http://www.landcareresearch.co.nz/services/biocons/wetlands/
http://www.landcareresearch.co.nz/services/biocons/wetlands/
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2.   WETMAK contents
WETMAK is made up 6 independent modules. This 
allows you to choose the module or modules most 
relevant to your site or restoration programme, skills 
and budget. 

Table 1: WETMAK modules

Module What Why Skill level How often?

1 Creating a 
management 
map

To show volunteers/staff where 
features of interest are, e.g. 
monitoring plots, hazards

Basic Once, update as 
needed

2 Photopoints Visual record of change in your site, 
great way to show how much you have 
achieved

Basic Yearly, at the same 
time each year

3 Wetland 
‘WOF’ check

General ‘health’ check based on a 
range of information and range of 
factors, to highlight areas of potential 
concern. Walk around the wetland 
edge to look for threats, e.g. stock 
access, weed incursion, dieback

Intermediate 
to Advanced

Every 5 years, or as 
need arise (e.g. after 
a major flood or 
similar event). May 
do perimeter check 
more often – source of 
threats like stock and 
easy to do if have track 
around edge.

4 Mapping 
wetland 
vegetation

Big-picture birds-eye view of your site, 
allows you to see incremental change 
in vegetation cover

Intermediate Every 10 years or so  
(as often as new aerial 
photos are available)

5 Weed survey To detect weeds before they take hold, 
to measure success of weed control 
works

Intermediate Yearly, in summer, 
indefinitely

6 Vegetation 
plots

Detailed study of the plant cover, 
height and species diversity and mix of 
natives and exotic plants

Advanced Every 5 years

7 Animal pest 
monitoring

Use of detection devices that record 
the presence of pest animals, e.g. 
footprints or teeth marks to assess 
need for, and success of pest control 
operations.

Intermediate At least annually, 
ideally more frequently

The current version of WETMAK (January 2014) does not include techniques for monitoring 
fish, birds, invertebrates, soil, hydrology or water quality. These may be added as further 
modules in the future. For information on these techniques, see Appendix 1.

Getting started with WETMAK

As you become comfortable with each technique you 
can start combining them. For instance, while you are 
doing your perimeter walk you can also do a weed 
survey at the edge, set up edge photopoints, and 
maybe even have your field buddy collect wax tags 
or tracking tunnels previously laid out to detect pests. 
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3.   Skills needed for 
WETMAK

Each module has its own level and type of skill needed. 
Combined over the 6 modules, skills needed are:

• field experience, navigation and safety

• use of GPS and digital camera

• map/aerial photo reading

• species identification skills

• basic computer skills (Word/ Excel/ Internet)

• basic data analysis and making graphs

• data management and storage

Find out who in your group has which skills, and share 
tasks accordingly. Some may be comfortable collecting 
the data in the field, others may be a whizz on the 
computer. 

Use local experts e.g., local botanical or ornithological 
society members, either to help with the monitoring or 
to help you learn the skills you need.
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4.   Equipment needed for 
WETMAK

WETMAK methods have been designed to minimise 
the amount of expensive or complicated equipment. 
Each module has a list of the items required, and 
many are used for several modules.

Probably the biggest, but most important one-
off investment will be a GPS unit. For safety and 
the ability to quickly and correctly map areas of 
interest and re-find plots or weed infestations, a 
good GPS unit is well worth the money. You may 
be able to hire or borrow one from agencies or 
groups.  Smartphones have increasingly good GPS 
receivers but may not be as accurate as a GPS unit, 
particularly under dense vegetation, and are not 
designed for mapping shapes or paths. Do keep an 
eye on smartphone technology however, as they may 
eventually have all the functions of a GPS unit.

Safety gear is required for all modules that involve 
a site visit. Ensure you have everything on this list 
before you head out. Print and laminate it as a 
checklist – perhaps taped to your first aid kit.

Standard safety gear
Most of the methods described will require people 
collecting data in a wetland. They must be relatively 
fit, comfortable working in a wetland environment, 
and capable of navigating their way safely back to a 
path.

All field teams will need the following for safety and 
comfort, particularly if your site is large, remote or 
hazardous to access.

 A field buddy – someone who is comfortable 
working in the field, fit, and calm if an emergency 
arises

 Cell phone (check for reception) and spare or 
well-charged batteries, or other communication 
device (2 way radio, EPIRB) and a whistle.

 GPS and spare batteries – your safety is worth 
much more than the few hundred dollars they 
cost. ALWAYS mark your wetland entry point 
or vehicle location on your GPS unit in case you 
loose your bearings.

 Drinking water (2 litres per person per day) and 
high energy food

 First aid kit

 Torch and batteries

 Sun-hat, sunblock

 Mosquito repellent

 Warm clothes, rain gear, and spare dry clothes 
well wrapped in plastic bags

 Sturdy footwear. Gumboots are ok in gumlands, 
but useless in swampy areas, wear sneakers, 
waders or hard-soled dive booties

 Any personal medication (e.g. epipen, 
antihistamine), and ensure a responsible person 
with you knows where it is and how to use it

Getting started with WETMAK

SPF 
+30
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5.   Reviewing available 
data

Start your monitoring before you lift a spade. This 
gives you ‘baseline’ or ‘before’ data against which to 
track the results of your work. 

Gather as much data on the current state as you can:

 Lists of native plant, fish, bird, insects and other 
species 

 Lists of non-native species

 A map of each type of habitat: open water, each 
vegetation type (e.g. raupo reedland, kahikatea 
forest) – if none exists, use the WETMAK 
Mapping Vegetation module to create one

 Information on the water source, type and levels

 Extent of the wetland subject to e.g., stock 
damage, fire damage, vegetation clearance

 Photographs of a range of vegetation types from 
fixed photopoints

If you have already started on your restoration 
project find out if anyone, e.g. the landowner, local 
council, or DOC office, has any ‘before’ or early 
‘during’ photos or data, see if you can follow their 
methods. 

Alternately, you can compare the part you are 
restoring with a similar area that you haven’t yet 
started (remembering to set up monitoring there 
before you start!), or with areas you aren’t able to 
restore (e.g. because it is on another property within 
the same wetland).
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6.   Preparing a 
monitoring plan

Wetland restoration work should be guided by a 
management or project plan that outlines your 
agreed vision and objectives for the site. A simple 
monitoring plan should be included as part of your 
project plan. It will allow you to measure progress 
against each objective. List the objectives in your 
wetland management/project plan, and then what, 
how, when, and how often you will monitor. 

Here is a simple example:

Getting started with WETMAK

Restoration 
Objective

State or Pressure Indicator or Measure Method Frequency

Protect and restore 
habitat

Extent of 
indigenous 
vegetation

Extent of each 
indigenous habitat type 
in wetland

Vegetation map using the 
WETMAK module 4

5 yearly

Restore native plant 
species

Native species 
dominance

Ratio of indigenous to 
exotic plant species 
(abundance) in each 
habitat Type

Vegetation plot using 
WETMAK module 6

Flora surveys via a  ‘bio 
blitz’ involving local 
natural history societies

10 yearly

Restore native 
animal species

Native species 
dominance

Relative density of 
possums and rats

Presence of wading 
birds

Possum bait station and 
wax card records based 
on advice from the DOC

Wader counts using 
Ornithological Society NZ 
methods

Annual

Maintain and 
enhance indigenous 
species diversity

Environmental 
weed/pest 
dominance

Percent of wetland with 
gorse and Spanish heath 
in % cover classes

Weed monitoring using 
WETMAK module 5

Seasonal/
Annual
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Getting started with WETMAK

Table 2: Example of a wetland monitoring calendarSome modules can be undertaken at any time, but 
most have a best time of year, for instance birds 
are more vocal in spring when they are setting up 
territories or seeking a mate, while plants are best 
surveyed in summer when fruit, flowers or seeds 
are present to help with identification.

Include a wetland monitoring calendar in your 
plan. Use Table 2 as an example, or draw up a circle 
divided by month/season with the relevant tasks.

As you use each module in the kit you will fill 
in a mini plan (see Appendix 2 for a completed 
example) with more detail. These can be appended 
to your project plan.

Getting started with WETMAK

Month Task

January Plan plant/weed monitoring

February Plant / weed monitoring

March Plant / weed monitoring

April Animal pest monitoring

May Planning, data analysis, reporting, 
create/update map

June Planning, data analysis, reporting, 
create/update map

July Planning, data analysis, reporting, 
create/update map, animal pest 
monitoring

August Planning, data analysis, reporting, 
create/update map

September Bird monitoring, animal pest 
monitoring

October Bird monitoring

November Bird monitoring

December BBQ with all your supporters 
and volunteers at the site, to say 
thanks and enjoy your success
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Plan  
plant/weed 
monitoring

Planning, data 
analysis, reporting, 
create/update map

Animal pest 
monitoring

Bird monitoring, 
animal pest 
monitoring

Bird monitoring

BBQ for 
supporters 
and 
volunteers

Plant/weed 
monitoring

Planning, 
analysis, 
reporting

Animal pest 
monitoring
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7.   Deciding what to 
monitor

Your wetland plan will clarify which modules are 
relevant to your restoration objectives. The modules 
will guide you in what indicators to monitor, but you 
may wish to extend this to include Māori  indicators 
and general record keeping.

7.1 Indicators 
Each of the modules has a set of indicators or 
measures that you will collect data on. Indicators 
are types of information that are easy to collect 
but tell us about something else – just like a high 
temperature is an indicator of a fever. In a wetland 
for instance, dryland species may indicate that water 
levels have dropped. Measures are more direct 
information, like the presence of a weed that you can 
see and count directly.

7.2 Māori wetland indicators
You may wish to include or focus on indicators 
of particular relevance to Māori. Nine key Māori 
indicators were identified from wide-ranging hui in 
2002 and published by Harmsworth (2002)1. Each 
is based to some degree on Māori knowledge and 
expertise, and they express a Māori perspective of 
how they see the environment changing though time.

1  Harmsworth, G. 2002: Coordinated Monitoring of New Zealand 
Wetlands, Phase Two, Goal 2: Māori environmental performance 
indicators for wetland condition and trend. Landcare Research 
Report : LC 0102/099, Landcare Research, New Zealand  
www.landcareresearch.co.nz/research/sustainablesoc/social/
maoriindicators.asp

Getting started with WETMAK

7.3 General record keeping
Alongside the monitoring outlined in these 
guidelines, it is good practice to keep an annual 
record of the efforts and methods of your restoration 
work. Keep a spreadsheet of number of volunteer 
hours on particular tasks, frequency and methods of 
pest control, number of plants planted, survival rates 
of plantings, metres of fenceline installed, and extent 
of weed control areas. This ‘output’ monitoring 
can help explain the results of your ‘outcome’ 
monitoring. For instance, if your outcome monitoring 
shows an increase in relative density of possum 
numbers you can check your records to see if you had 
changed your pest control regime.

http://www.landcareresearch.co.nz/research/sustainablesoc/social/maoriindicators.asp
http://www.landcareresearch.co.nz/research/sustainablesoc/social/maoriindicators.asp


INTRODUCTION: GETTING STARTED WITH WETMAK 10WETLAND MONITORING AND ASSESSMENT KIT    

8.   WETMAK datasheets
Any form of monitoring requires collecting (and 
usually writing down) information (data). Using 
a standard form (also called datasheets, field 
cards, or field sheets) will ensure you collect all the 
information you need, every time. 

Blank datasheets for all of the monitoring methods 
are available as part of this kit. Completed (mock) 
examples are presented with each method.

Make sure you write the site name, site number, 
and date ON EVERY SINGLE SIDE. When sheets are 
scanned or photographed to make an electronic 
copy each side will need the site and date details.

Before you leave the site, check that the sheets are 
completed – they should be checked to ensure all 
the boxes have been filled in. If they aren’t relevant 
write N/A (not applicable), that way a person looking 
at the sheet knows you haven’t simply forgotten to 
collect that information.

TOP TIP: 
 

Take a photo of your 
completed datasheets  
while you are in the 
field – extra security 
against dropping or 
losing a sheet.
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9.   Storing the data
Ensure that the information collected is safely stored 
where others in the group can find it – ideally in 
several formats and locations so you have backups. 
Link the data to a map showing the location of plots/ 
photo points etc.

9.1 Keep all the original datasheets
Store these in a folder with other data related to the 
particular module. Separate each year’s worth of 
data collection by a divider. Include other relevant 
information such as a copy of a map showing plot 
locations etc.

9.2 Make an electronic copy of all 
the completed field sheets 
If you don’t have a scanner, take a good close up 
photo – in fact it’s quicker than scanning! Take the 
photo in good natural light, but not direct sunlight, 
and move the camera physically, not by zooming, as 
close as you can to get the whole sheet in the photo 
frame. It’s easier to have the sheet flat on a table 
turned lengthwise (landscape format) to match the 
camera screen – you can later rotate the image and 
its easier to control the camera with a steady hand 
when you are holding it in the normal position. Check 
each image to ensure the text is readable.

9.3 Store the data securely 
If your council or Department of Conservation (DOC) 
office is involved in your site they may be willing to 
store hard and electronic copies on their systems, 
which will likely be archived in perpetuity. Send 
electronic files to your colleagues, and if you have 
a web-site, store files and images there (or use an 
image hosting site such as Flickr). Back-ups can be 
stored on DVD, also useful to send to others, but 
don’t rely on them for permanent storage.  Keep 
back-ups in a different location to the originals.
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10.  Analysing the data
Collecting the data is just the beginning. You need to 
make sense of it and turn it into useable information 
that can tell you how your restoration project is 
going. Each module will have tips on how to analyse 
the data. For the first report you will have no trend or 
previous monitoring data to compare so your report 
will focus on the current state of the wetland. 

10.1 Simple statistics 
You may need to crunch a lot of numbers into 
simple measures such as how many weed species, 
the proportion of native to exotic species, average 
heights. Totals, maximums, minimums and averages 
are among the most common and useful statistics.

10.2 Compare over time 
Look for trends. Plot your data on a graph, with years 
along the bottom axis, and each measure, such as 
number of weeds, on the upright axis. Join the dots – 
is the line trending up or down over time, or showing 
no particular trend? You generally need at least data 
over four time periods to really know if you have a 
trend. Has the number of weeds decreased since last 
year? Is it generally decreasing, or is it just a blip in the 
graph?

10.3 Combine datasets 
You can link data from different modules, e.g. use 
the weed module and the vegetation map module 
to determine if there are more weeds in one type of 
vegetation than another. 

10.4 Look for relationships 
Is there a relationship between two sets of 
information, either from the same or different 
modules? For instance, as the % cover of one weed, 
say willow decreases, does the % cover of reed 
sweetgrass (Glyceria) increase? This could be a co-
incidence, or one could be influencing the other, 
or they may be influencing each other. Perhaps the 
Glyceria is expanding because there is less shade. 
You may need an expert to help interpret your data 
and trends using their understanding of ecosystem 
processes and habitat needs of particular species.
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11.  Preparing reports
At regular intervals, depending on how often you 
collect data, all the monitoring information should be 
compiled into one report.

• Summarise the general findings

• Graph the info if it helps to show trends or 
simplify data

• Include photo series showing the changes over 
time if relevant

• Put the ‘raw’ data in appendices

See Appendix 3 for an example of a wetland 
monitoring report.

11.1 Set a deadline 
Set a date for the completed report so there is a 
deadline to work to. Use the results to review your 
work plan for the site.

11.2 Make it professional 
For a quick and tidy job, type the report on a 
computer and use Excel or similar to store data and 
create simple graphs. To help you a Microsoft word 
template is available with this kit on the NZ Landcare 
Trust website. Save pictures as small files and use 
insert from Word to keep file sizes manageable. Save 
the final report as a PDF file if you can, it looks smart 
and no-one can make changes to it.

11.3 Share the report 
Send the report to your volunteers, site owners/
managers, and to your supporters including funders.
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12.  Re-measuring the data
Monitoring is a regular exercise to compare change 
over time. Repeat data will be required to undertake 
some of the analysing and reporting listed above. 
Each module has a recommended re-survey period, 
e.g. annual, 5-yearly, 10-yearly.  

12.1 Keep it the same 
When collecting data on a repeat visit it is important 
to visit exactly the same places, use exactly the same 
methods, and ideally, have the same people re-collect 
the data.

12.2 Follow the mini plan
Refer to the mini plan to ensure you repeat the data 
collection in the same way each time. 

12.3 Use data from last time 
Take copies of photopoint pictures so you can line 
up the image in the same way. It can be helpful to 
have plot data from last time, but it can also cloud 
your judgement for data that is estimated, like % 
cover of plants. Refer to previous data after you have 
re-measured a plot, so you can double check, for 
instance, if you have missed a species that you found 
last time.

Plots prepared for plant establishment trial, Lake Komakorau September 
2006.

Planting out Sporadanthus. Plots measured annually for species 
composition (native/exotic), Sporadanthus height and % cover.
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Appendix 1: Monitoring kits 

General Habitat Protection Fund 
Project Monitoring Toolkit 

http://assets.wwf.org.nz/
downloads/hpf_monitoring_
toolkit.pdf

A detailed guide to monitoring restoration projects, includes 
operational monitoring, including volunteer/contractor hours, 
outputs such as metres of fencing, numbers of plantings. Has links 
to the FORMAK kit datasheets and instructions for forest health 
monitoring.

Freshwater 
Wetlands

Handbook for Monitoring 
Wetland Condition 

www.landcareresearch.
co.nz/research/biocons/
restoration/docs/
handbook2004.pdf

A wetland monitoring resource, the Handbook for Monitoring 
Wetland Condition has recently been developed along with an initial 
approach to monitoring Maori indicators of wetland condition. This 
publication was produced as part of a project to develop coordinated 
monitoring of wetlands, funded by the Ministry for the Environment’s 
sustainable management fund. Phase one of this project involved 
developing a classification system for wetlands. The Handbook 
methods have been adopted and/or adapted for WETMAK.

Estuaries Turning the tide 

www.landcare.org.nz/
Publications/Reports-Kits/
Turning-the-Tide

Establishes the importance of estuaries and outlines how to establish 
a community monitoring program, including methods that avoid need 
for expensive and complex analysis or testing. Includes basic estuary 
‘Warrant of Fitness’ and further guidance for groups who want to 
take their program to the next level.  Also lists educational resources, 
community case studies species descriptions and references.

Mangrove monitoring kit 

www.niwa.co.nz/our-
science/freshwater/tools/
mangrove2

Developed for community groups to monitor mangrove habitats but 
the principles can be applied to a number of aspects of estuarine 
ecology in general. They are designed to: “provide guidance in 
planning a simple monitoring programme enabling community groups 
to increase understanding of mangrove habitat in their local estuary”.

Kaimoana Survey Guidelines 
for Hapu & Iwi  
Ministry for the Environment

www.mfe.govt.nz/
publications/ser/kaimoana-
oct03.html

Provide hapu and iwi with tools to survey kaimoana (seafood) 
resources. Includes guide to building partnerships with other 
organisations that have an interest in this resource. The guidelines 
cover assessment of main coastal rocky shore shellfish and seaweeds. 
They broadly set out the process for designing a survey and give 
standard record sheets for undertaking a qualitative survey at points 
on the coastline, and for quantitative survey involving counts within 
quadrats on a series of transects. The guidelines can be obtained from 
MfE and are supplied with a CD giving electronic copies of forms and 
a video of the survey planning and implementation process

Māori Indicators – Wetland 
Monitoring Form. 2002

www.landcareresearch.
co.nz/research/
sustainablesoc/social/
maoriindicators.asp

This report documents a generic set of Māori indicators to monitor 
wetland condition and trend. It provides a method that Māori 
organisations can use to assess environmental change and prepare 
state-of-the-environment reports, or generate results that can be 
passed onto tangata whenua, iwi, hapu, Local Government and 
Central Government.

Getting started with WETMAK
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http://www.niwa.co.nz/our-science/freshwater/tools/mangrove2
http://www.niwa.co.nz/our-science/freshwater/tools/mangrove2
http://www.niwa.co.nz/our-science/freshwater/tools/mangrove2
http://www.mfe.govt.nz/publications/ser/kaimoana-oct03.html
http://www.mfe.govt.nz/publications/ser/kaimoana-oct03.html
http://www.mfe.govt.nz/publications/ser/kaimoana-oct03.html
http://www.landcareresearch.co.nz/research/sustainablesoc/social/maoriindicators.asp
http://www.landcareresearch.co.nz/research/sustainablesoc/social/maoriindicators.asp
http://www.landcareresearch.co.nz/research/sustainablesoc/social/maoriindicators.asp
http://www.landcareresearch.co.nz/research/sustainablesoc/social/maoriindicators.asp
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Streams Waterway Self 
Assessment Scale

 1997, AgResearch

Aimed at rural landowners to help them assess their own waterways. 
It is designed to require a minimum of equipment and knowledge. It 
involves visually assessing the stream area and filling out a questionnaire 
giving ratings to a wide range of indicators of stream health. A “Self 
Assessment Index” is then calculated to classify the overall condition of 
the waterway.

The self assessment scale gives a quick, broad assessment of waterways 
that can be easily undertaken to show major changes in stream health.

Stream Health 
Monitoring and 
Assessment Kit (SHMAK) 

2002, NIWA

www.niwa.co.nz/our-
science/freshwater/tools/
shmak/summary

Has been designed for use by farm families and community groups to 
monitor the “health” of their streams by collecting scientifically robust 
data.  It allows farmers and groups to keep a record of long-term trends 
(i.e. whether streams are improving, degrading or staying the same) 
and also of short term impacts.  It provides a way to help farmers 
assess whether their land use practices are affecting waterways.  The 
methodology is also appropriate for community groups, Fish and Game 
officers, Regional Council field officers or anyone wishing to obtain a 
general indication of the ecological health of rural streams.

Cultural Health Index for 
Streams and Waterways 
– Indicators for 
recognising and expressing 
Maori values. 2003

www.mfe.govt.nz/
publications/water/
cultural-health-index-for-
streams-and-waterways-
tech-report-apr06/index.
html

A tool for visual assessment of a site and completion of a questionnaire 
in a similar way to the waterway self assessment – but from a Maori 
perspective. It includes identifying feelings about drinking water and 
eating fish from the site plus the presence and historical use of mahinga 
kai at the site. 

Waicare

www.waicare.org.nz 

This is an Auckland Region programme that involves community groups 
and schools in waterway monitoring and action. Monitoring resources 
cover a similar range of data collection as SHMAK. 

Whitebait Connection This programme was developed in Northland and utilises material from 
a range of the other waterway programmes and adds additional focus 
around stream life. It is targeted at community groups, tangata whenua 
and schools. Assessments cover the catchment,  habitat assessments, 
invertebrates, freshwater fish and water clarity.

Lakes LakeSpi 

lakespi.niwa.co.nz/help_l.
do?page=about

LakeSPI (pronounced “Lake Spy”) is an information and management 
tool that uses Submerged Plant Indicators (SPI) for assessing the 
ecological condition of New Zealand lakes. The underlying principle 
of LakeSPI is that any New Zealand lake can be characterised by the 
composition of native and invasive plants growing in the lake and the 
depth to which they grow. 

Getting started with WETMAK

http://www.niwa.co.nz/our-science/freshwater/tools/shmak/summary
http://www.niwa.co.nz/our-science/freshwater/tools/shmak/summary
http://www.niwa.co.nz/our-science/freshwater/tools/shmak/summary
http://www.mfe.govt.nz/publications/water/cultural-health-index-for-streams-and-waterways-tech-report-apr06/index.html
http://www.mfe.govt.nz/publications/water/cultural-health-index-for-streams-and-waterways-tech-report-apr06/index.html
http://www.mfe.govt.nz/publications/water/cultural-health-index-for-streams-and-waterways-tech-report-apr06/index.html
http://www.mfe.govt.nz/publications/water/cultural-health-index-for-streams-and-waterways-tech-report-apr06/index.html
http://www.mfe.govt.nz/publications/water/cultural-health-index-for-streams-and-waterways-tech-report-apr06/index.html
http://www.mfe.govt.nz/publications/water/cultural-health-index-for-streams-and-waterways-tech-report-apr06/index.html
http://lakespi.niwa.co.nz/help_l.do?page=about
http://lakespi.niwa.co.nz/help_l.do?page=about
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Appendix 2: Monitoring Mini Plan example

Getting started with WETMAK

TIP: Mini plan is best completed as a team for each WETMAK module. Module instructions will help you to fill in the 
Mini plan.  Write ‘not applicable’ in fields that are not relevant to your particular module. You may need to visit the 
site to complete some fields, e.g. where you will establish plots/ photopoints.

Monitoring Mini Plan
WETMAK 
MODULE:

Wetland ‘WOF’

DATE:    17 March 2010

PLAN PREPARED BY:    Sandi Beech

WETLAND NAME:    Waiora Lagoon

SIZE (ha):    15 hectares

SIZE OF AREA 
COVERED BY MINI 
PLAN (ha):    

10 ha

LOCATION:    NZTM E 1783552 N 5989202, off Waiora Lagoon Rd, 10 km 
south of Onetaha

OUR RESTORATION 
OBJECTIVE:    

Enhance the natural character of Waiora Lagoon by 
controlling non-native plant and animal species 

OUR MONITORING 
OBJECTIVE:   

Regular surveillance for evidence of weed incursion and 
stock damage, include checks on drains, dieback, around 
edge and in wetland to check results of restoration effort 
and highlight areas that need attention

WHAT WE WILL 
MEASURE:    

Animal damage, weed density, dieback, drains, buffer, 
catchment condition, evidence of nutrient enrichment

HOW OFTEN:    5 yearly

WHAT TIME OF YEAR:    February

START DATE:    2011

FINISH DATE (if not 
indefinite):    

Indefinite (no set finish date)

HOW MANY PLOTS/
STATIONS:    

1 overlook, 1 perimeter walk, 1 walk through 
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WHERE WE WILL 
COLLECT DATA:    

Overlook is directly opposite house #71 on Waiora Lagoon 
Road on the council reserve.

Perimeter walk start is at wetland edge next to car park, 
at NZTM E1783550  N5989500 marked PERI_Start. Finish 
is marked with just before bridge at NZTM E1783653  
N5989582 – marked PERI_Fin. Walk towards west from car 
park.

Walk through is along the boardwalk loop track from the 
car park.

HOW WE WILL MARK 
PLOTS/LINES:

No plots.

Perimeter walk start will be marked with yellow cattle 
tag nailed to large cabbage tree, and finish with pink 
cattle tag nailed to fence post. Overlook not marked. Walk 
through not marked, follow established boardwalk from 
car park.

HOW WE WILL 
COLLECT DATA:    

Complete and scan/photograph WETLAND CONDITION 
DATASHEET, PHOTOPOINT DATASHEET, photos at 
photopoints, general photos, GPS important features

HOW WE WILL STORE 
DATA:    

Electronic files saved in folder: Waiora_wof subfolder for 
each repeat. Perimeter, pressure and condition scores 
entered into spreadsheet (saved in same folder). Hard 
copies of datasheets, photopoint printouts, spreadsheet 
printouts put in Monitoring Folder for relevant year. Copy 
to council and board.

HOW WE WILL 
ANALYSE DATA:    

Graph showing score for each indicator and total 
condition score. Comparison of total and individual 
indicator scores over time. Issues highlighted (e.g. broken 
fence), and recommendations for improvement (e.g. plant 
buffer).

HOW WE WILL 
REPORT DATA:    

WETLAND MONITORING REPORT card completed within 2 
months of data capture. Copy tabled at next management 
committee meeting and put on website.

DETAILS:    Perimeter walk will be established around the southern 
section of the wetland. Permission has not been granted 
to access beyond the yellow markers (drains mark the 
boundary on the ground). 

Three photopoints (see Photopoint Mini Plan) established, 
to be re-shot during WOF survey. Team will also undertake 
weed surveillance around the perimeter (see Weed 
Surveillance Mini Plan). 

Getting started with WETMAK
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Getting started with WETMAK

SAFETY NOTICES:    •	 Wasp	nests	have	been	seen	near	the	eastern	drain

•	 Bridge	over	main	inlet	drain	needs	repairing

•	 Site	access	via	Waiora	Lagoon	Road,	double	metal	gates,	
take care crossing highway

MANAGEMENT 
NOTES:    

•	 Need	to	purchase	GPS	unit	by	31	Jan	2011

•	 Train	vols	in	GPS	use	during	perimeter	walk	training	in	
early Feb

•	 Include	photopoints	and	weed	surveillance	with	wetland	
WOF – see photopoint mini plan for details.

MAP (if relevant): 

KEY

P – park car here

Blue line –  
perimeter walk 1300 
m

Purple line – 
walkthrough, on 
boardwalk

Camera icon – 
photopoints, look 
for blue plastic 
warratah markers

Red teardrop –  
hazard – dangerous 
bridge, take care 
crossing

Yellow teardrop – 
private land, no 
access granted, do 
not cross drains on 
to  private land

Interactive copy at:

http://maps.google.co.nz/maps/ms?msid=209239722729
339183359.0004b805fbe596f05a71f&msa=0&ll=37.94602
5,175.321155&spn=0.015703,0.035191
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Appendix 3: Monitoring Report example

Getting started with WETMAK

Monitoring Report
WETMAK 
MODULE:

PERIMETER WALK (part of Wetland WOF)

DATE:    17 March 2010

REPORT PREPARED BY:    Sandi Beech

WETLAND NAME:    Waiora Lagoon

LOCATION:    NZMG E 1781742 N 5968024

MONITORING PERIOD:    2005-2009

NUMBER OF REPEATS: 3

NUMBER OF PLOTS/
STATIONS:

n/a

AREA OF WETLAND 
COVERED:

300 metres  of perimeter

% OF WETLAND 
COVERED:

50% of total perimeter

MAIN FINDING:    Weeds have increased at edge after fencing, no buffer

RESULTS/
CONCLUSIONS:   

In 2009 the wetland scores well for stock access, drains and 
dieback (maximum scores for all), but has lower scores for 
weeds and zero for buffer (no buffer).

The total perimeter condition score has decreased since 
the last visit, because of a drop in the score for weeds from 
2.5 to 0. The wetland was fenced in 2006 and without stock 
trampling/ grazing, a number of weeds (blackberry and 
gyspywort) have become established. Dieback has improved 
since fencing, with fewer plants eaten by stock.

Creating a 10 m wide buffer around the wetland would 
require support of the neighbour for 200 m where the 
wetland borders adjacent property.
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Getting started with WETMAK

MANAGEMENT 
RESPONSES:   

•	 Step	up	weed	surveillance	and	control	at	the	edge

•	 Investigate	options	for	planting	buffer	around	edge	
in zone between fence and wetland, and encourage 
neighbour to allow planting on 

•	 Continue	monitoring	at	current	frequency	

•	 NOTE:	See	separate	report	for	wetland	pressure	and	
condition.





WETLANDS MONITORING 
AND ASSESSMENT KIT 

CREATING A 
MANAGEMENT 
MAP

MODULE 1

LEVEL Basic

PEOPLE 1

BUDGET $

WHEN  Anytime

REPEAT As needed

IN A NUTSHELL

• Creating an electronic map that can be 

easily updated as needed and stored in 

perpetuity

• Map can be readily shared with volunteers, 

funders, supporters, on or offsite

• Can show features like monitoring 

points, tracks, management zones, weed 

infestations, hazards

• Makes use of free on-line tools like aerial 

photos and drawing tools 
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Equipment checklist

 Computer

 Internet access

 Google Earth download  
(optional)

 PDF burner programme

 GPS unit, batteries and 
manufacturer’s instructions

Skills needed

 Computer/internet use

 Aerial photo interpretation

A map of monitoring sites (and other features) 
is essential for community restoration groups. It 
means that anyone can continue monitoring if 
those who set it up leave. While pins and string 
on a wall map or photo are ok, it’s even better to 
have an electronic version that you can zoom in 
or out of, switch between aerial photo and topo, 
update quickly, and share with anyone, anywhere, 
anytime. An electronic version can also be saved 
as printouts or an image file to pop into reports 
and slide shows. 

There are some great free tools on the web to 
create and share a basic map, so you don’t  
need access to costly or complicated  
GIS software. Advanced users can even  
download electronic maps to smart- 
phones for use in the field if your site  
has phone coverage.
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TOP TIP: 

 
Internet tools are being 
added and updated all the 
time. If it seems bewildering, 
ask the teens and pre-teens 
in your family to help keep 
you up to date with new 
sites and technology.

1.   Before you start

1.1 Plan your map
Work out the features you want to show on the 
wetland management map, such as:

 Entrance/parking area

 Office, tool shed or other buildings

 Walkways/ tracks

 Hazards

 Monitoring points (plots, photopoints, 
transects)

 Pest control lines

 Management zones

 Catchment boundary

 Waterways, inflows, outflows

 Vegetation types/ zones

If you are good at reading maps, and your site has 
distinctive features easily seen on an aerial photo, you 
can probably accurately place your points of interest. 
If not, get help from someone who does have these 
skills, and/or use a GPS to mark the positions in the 
field, especially meandering tracks or features hidden 
under vegetation.
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2.   Making an electronic 
map 

This section contains tips on creating a map using 
Google products because they are simple to use and 
most people are familiar with them. Other Search 
Engines like Bing and Yahoo have similar services, 
and new sites that allow you to make maps are 
being developed all the time, e.g. OpenStreetMap, 
ARCGis. NOTE: Google Maps and Google Earth 
images are not ‘live’, they may be months or years 
old and may comprise adjacent photos of different 
age. See the ‘Useful websites/reading’ for links to 
tutorials on creating a map using Google Maps.

2.1 Google Maps (GM)
Google Maps is a standard feature of Google. It is 
fairly basic, but has many advantages:

• Easy to quickly create your own map

• Email the link to other volunteers or staff – 
anyone with internet access can open it, and it’s 
easy to understand

• Receivers can edit or add features, save as a new 
map and email the link back

• Viewers can switch between topo map, property 
boundary/road map, street view, and satellite 
imagery, and can zoom in or out

• Easy to get driving or walking directions to the 
site

• Use it to show volunteers where to park, where 
your monitoring plots are, etc

Creating a management map

Some key features when creating a Google Map: 
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2.1.1   Set up an account There are no fees, but you will need to set up a Google Account with 
a password so Google can store your maps for you. You can use the 
same account for other Google services. You may already have one 
set up.

2.1.2   Create a map file Open the Google Maps (GM) homepage (type “Google maps NZ” in 
your internet browser). When the GM page opens, click on the menu 
button (it’s a little row of three lines, top left hand side). Select “My 
Maps” from the menu, then select “Create Map”.  A box will open 
called “Untitled Map” – click on that and give your map a name, and a 
description if you wish, and save it. 

Use the search box or the plus/minus buttons or your mouse to find 
and zoom in to your wetland. You can click the dropdown arrow next 
to “Base Map” and choose to have a street map or aerial photo as 
your backdrop (you can change them as often as you want). The aerial 
photo is better for working out where you are in detail, or for adding 
features. 

2.1.3   Add features to the 
map

You can now add, move, or delete placemarkers, lines or shapes 
where you want to show features such as monitoring lines, planting 
zones, bait stations, hazards, parking areas - whatever you want 
to show people the location of. Click the “Untitled layer” button 
and give your layer a name – it might be Vegetation map, or Hazard 
register, or Pest monitoring stations, etc. You can have just one layer, 
or several in the same map. 

To place markers, zoom in as far as you can towards the feature of 
interest, then click the ‘Add marker’ button (    ). Drag the crosshair 
to where you want to place the marker, and click again to ‘place’ it 
(you can move it if you wish). You can now give the feature a title and 
add text in the box that pops up. Add as many placemarkers as you 
like. You can also draw lines or shapes. Click the “Draw a line” button 
(    ) next to “Add mark”, go to your feature (a pond, bush patch etc) 
and start clicking making little dots along or around the feature of 
interest. Double click the last one to finish it – to create a polygon/
shape double click on top of the first dot you made.

You can move, or delete place markers, lines or shapes, edit their 
descriptions, add photos, or change their colours or symbol – Google 
has a range to choose from, or you can even import your own symbol. 
Click the little paint can symbol (    ) next to the marker you want to 
change on the map legend to the left. 

If you place a feature on the air photo then switch to map view it 
may not look in the right place because the maps and photos are not 
always perfectly aligned.  

Creating a management map
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2.1.4   Add GPS data The most accurate way to place data is to capture it on the ground 
using a GPS to create waypoints. If you have GPS data saved as a 
gpx, gdb or kml file you can import it directly into your Google map. 
Just select “Add layer” to your map, and you will see the option to 
“Import”. Follow the prompts. Once your data appears, you can 
change the symbol colour/style and add more notes if you wish. 

Creating a management map

Example of a management map made in Google Maps:

2.1.5   Save the map Google saves the map automatically to your Google account, but you 
may want to save a copy in your own files. On the left hand side of 
the grey box with “Add layer” is a column of three buttons, which is 
another menu. From that you can print your map, make a pdf file, or 
export it as a ” kml” file - a file that can be opened in Google Earth, 
or in Google Maps.  Add today’s date to the file name so you know it 
is the most recent version. If you want to create an image file to put 
into a report or on your web you can use the screen grab options (see 
section 2.4 of this module).

2.1.6   Share the map You can make the map publicly available, or unlisted (only those you 
send the link to can open it) and can send the link to anyone you 
want. Click the “Share” button. You can also paste a link to your map 
on your website. You can update the map anytime but you only need 
to send out the link once – whenever someone opens it they will see 
your latest version.
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2.2 Google Earth (GE)
This is a tool that you must download from the web. 
The basic version is free but does use up some hard 
drive memory, and some companies may not give you 
access to it at work. Likewise, those you send the link 
to may not be able to open it unless they also have 
access to Google Earth.  The advantages are that you 
can ‘tilt’ the view to see the site in 3d, handy to work 
out the terrain, especially if it’s hard to distinguish the 
edge of your wetland because the adjacent vegetation 
looks similar. You can also open a ‘street view’ and see 
an actual photo of the site from the road or use the 
‘historical imagery’ feature to zoom back and forwards 
in time to see how your site has changed. There are 
good tutorials you can access from the Google Earth 
page, and if you need advice, just write your question 
into an internet search box, someone is bound to have 
an answer somewhere on the web.

2.3 GPS Visualiser (GV)
This is another free product that is great if you have a 
GPS and want to see your waypoints and tracks on a 
map and on an aerial photo. You can also use this site 
to save the file as a kml that you can later import into 
Google Maps or Google Earth.

Example of a management map in Google Earth 3d format:

Creating a management map
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2.4 Save a map as a picture 
You can print maps directly from Google Earth or 
Google Maps using the Print options. If you want 
an electronic copy, select PDF from the choice of 
printers. You will need to download a pdf reader if 
you don’t have that option, it is free from http://get.
adobe.com/reader/

However, you may also want to save your map as 
an image file (e.g.  jpg or gif) to paste into a word 
document or powerpoint slide show. You can simply 
do a ‘screen grab’ - zoom in on your screen to the 
area of interest and simultaneously press these three 
buttons: Ctrl + Alt + PrntScrn. Then go to a blank 
powerpoint slide and paste the image. You can then 
right-click to get the ‘Save File As’ option (you may 
need to right click twice to get the box with that 
option).  Use the down arrow next to the ‘Save as 
type’ window and save as JPEG file, not as the first 
one in the list (PNG file) because they are very large 
files. You can then open the file in Picture Manager 
and crop off the edges to tidy up the image, and 
insert it into a word or powerpoint file. There are 
more sophisticated ways as well that you can learn 
about by asking via the internet.

2.5 Store the data 
• Save your Google Map file onto your hard drive 

as described in step 2.1.5. 

• To save Google Earth files as .kml or .kmz file 
formats onto your hard drive. Choose File, 
Save, ‘Save Place As’. Include the current date 
as part of the file name, e.g. Waiora Lagoon 
Map_07JAN12.kml

• If you have a web-site or Dropbox folder, 
store the file there, along with the relevant 
information.

• Send Google Map links to anyone who needs it. 
If you update it you wont need to send them a 
new link.

• Back-ups can be stored on DVD, also useful 
to send to others, but don’t rely on them for 
permanent storage.  Keep back-ups in a different 
location to the originals.

• Print out copies of each map (perhaps one 
showing the whole wetland and several 
zoomed in close ups to show more detail), 
and clip them together in a folder. Make sure 
the date is printed or written on them. Ideally 
the folder will contain all relevant information 
for your wetland, and there are several copies 
held at different locations. If your council or 
DOC office is involved in your site they may be 
willing to store hard and electronic copies on 
their systems, which will likely be archived in 
perpetuity.

2.6 Repeat
• Update the map as often as you need, for 

instance when you add new monitoring sites, or 
install a new track, or remove a hazard. 

• If you want to keep an electronic copy of the 
original make sure you have a file of the original 
saved, make your changes, and then save as a 
new file name by keeping the site name, but 
changing the date, e.g. Waiora Lagoon_ 15JUN12.
kml.  

Creating a management map
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3.   Interpret the data
Most people should be able to interpret the map. 
Make it easy by orienting printouts with north at 
the top, and labelling features like ‘car park’ to help 
people quickly work out where they are. Try to 
include part of the wetland boundary or a track if 
you print ‘zoomed in’ sections of the map, and draw 
the boundary of the zoomed area on a map of the 
whole site.

3.1 Report the data
There is no need to complete a wetland monitoring 
report for this module.

Useful websites/reading

Google Maps online guide
https://support.google.com/maps/?hl=en#

Google Maps  http://maps.google.co.nz/ 
Google Earth  www.google.com/earth/index.html

Shapes – calculate the area and perimeter of a shape 
you have drawn in Google Earth 
www.earthpoint.us/Shapes.aspx

GPS Visualizer – allows you to load a file of GPS data 
onto a map  www.gpsvisualizer.com/

Topomap – shows contour lines in more detail than 
on Google Maps or Google Earth 
www.topomap.co.nz/

DOCgis online map viewing tool  – on the DOC 
website. Has lots of useful data layers like land 
parcels, reserve boundaries, Land Cover database, 
topo maps, and some aerial photos. Can also be 
used to calculate areas and distances of shapes you 
draw. You may have to zoom in or out to activate a 
tool or layer. Your regional council may have a similar 
product – check their website. 
http://gis.doc.govt.nz/docgis/

Creating a management map

http://maps.google.co.nz/maps/ms?msid=209239722729339183359.0004b74e5c9b91cb6c898&msa=0&ll=-37.952996,175.330038&spn=0.03296,0.077162




WETLANDS MONITORING 
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PHOTOPOINTS
MODULE 2

LEVEL  Basic

PEOPLE 2

BUDGET $

WHEN  Summer

REPEAT Every 1-5 years

IN A NUTSHELL
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Equipment checklist

 Standard	safety	gear

 PHOTOPOINT	INFO	BOARD 
	(print	and	laminate)

 Fine	tip	whiteboard	pen	

 Cloth	to	wipe	off	Info	board

 PHOTO	RECORD	DATASHEET

 Pencils

 Clipboard

 Digital	camera

 Charged	camera	batteries

 Spare	camera	batteries	

 Memory	card	and	spare	card

 Tripod	(optional)

 Printout	of	original	photo,	mini	
plan,		and	completed	datasheet	
(on	re-visits)

 Compass	

 GPS	unit,	batteries	and	
instructions	from	manufacturer

 Spare	GPS	batteries

 Permanent	site	marking	gear	
(when	first	setting	up)	–	see	‘1.3	
Complete	a	monitoring	plan	’	
for	suggestions

Skills needed

 Field	navigation

 Camera	use/set	up

 GPS use

Photopoints are the simplest, quickest and 
cheapest monitoring you can do. Photopoints 
are just a series of before, during and after shots 
that document visual changes over time. They 
are extremely useful for demonstrating project 
progress to other group members, funders, 
agencies and for media releases.

TOP TIP: 
 

Set up new photopoints 
after major events 
like slips or floods to 
document recovery.



MODULE 2: PHOTOPOINTS 3WETLAND MONITORING AND ASSESSMENT KIT    

1.2 Plan the repeat visit 
How	often	you	re-take	the	photo	depends	on	the	
site	and	what	is	happening	there.	If	you	just	want	
to	record	what	is	happening	in	the	absence	of	any	
specific	restoration	work	(the	‘control	site’),	every	
5	years	is	probably	fine.	However,	you	may	want	to	
take	photos	more	frequently		e.g.	to	show	how	your	
weed	work	is	progressing.		

Photopoints	should	be	taken	at	the	same	time	of	year	
to	avoid	seasonal	variation.	Summer	may	be	easier	
for	access	(lower	water	levels),	and	will	also	show	
deciduous	plants	e.g.	willow,	raupo	in	full	foliage.	
It	will	also	help	distinguish	willows	sprayed	with	
herbicide	from	healthy	ones	in	full	leaf.

1.3 Complete a monitoring plan
If	this	is	the	first	time	you	are	setting	up	photopoints	
complete	the	WETLAND	MONITORING	MINI	PLAN.	
You	may	wish	to	finalise	the	number	and	location	of	
photopoints	at	the	wetland	on	the	day	that	you	set	
them	up.	Decide	in	advance	though,	how	you	will	
permanently	mark	the	photopoints	so	you	can	take	
the	right	equipment.	Flagging	tape	and	spray	paint	
break	down	quickly.	Consider	cattle	tags	or	strips	of	
metal	venetian	blind	nailed	to	trees	or	fence	posts,	
metal	tags	attached	to	concrete	paths,	sturdy	posts	
pushed/hammered	firmly	into	the	ground.	Don’t	
forget	hammer,	nails	and	permanent	markers.	Add	
these	to	your	equipment	list.	

1.4 Check your equipment
Have	all	the	equipment	on	the	list?	Camera	working	
ok?	Batteries	charged	up?	Plenty	of	space	on	the	
memory	stick?	Have	a	field	buddy	and	permission	
from	any	landowners	for	access?	Laminated	a	copy	of	
the	PHOTOPOINT	INFO	BOARD?	Permanent	marking	
gear	to	put	in	a	new	photopoint?

1.   Plan your approach

1.1 Plan where to set up 
photopoints

Get	together	at	the	wetland	with	others	who	know	
the	site.	Decide	what	features/areas	would	be	useful	
to	have	photos	of.	Ideally,	take	photos	before	you	
start	the	restoration	so	you	can	clearly	show	the	
changes	that	have	resulted	from	your	work.	If	you	
have	already	been	working	on	site	for	a	number	of	
years,	don’t	panic.	See	if	anyone	has	old	photos	and	
try	to	work	out	where	they	were	taken	from.	If	useful	
set	up	your	photopoint	at	the	same	place.

•	 Consider	where	you	are	expecting	visual	changes	
to	occur	e.g.	areas	which	will	be	fenced	off	
areas	from	stock,	have	weeds	removed,	natives	
planted	or	drains	blocked.

•	 Set	up	a	number	of	photopoints	around	and	
within	the	site	to	document	points	of	interest	
e.g.	plantings,	water	clarity,	bank	stability,	
weeded	areas,	as	well	as	to	capture	the	general	
‘picture’.

•	 Possibly	take	photos	of	areas	which	you	aren’t	
restoring	(‘control	sites’)	to	see	how	they	fare	
over	time.	

•	 Once	you	have	set	up	photopoint	locations	don’t	
change	them	as	you	want	a	long-term	record.	

Photopoints				
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2.   Collect data in the field 
Tell a ‘minder’ where you are going, who with, and 
when you expect to be finished. Call or visit them 
when you finish so they know you are safe. Mark 
your wetland entry point or vehicle on your GPS unit 
in case you lose your bearings.

2.1 Select photopoint sites Give each photopoint location a unique name/number,	e.g.	1_
WILLOW,	2_PLANTINGS,	3_OVERLOOK

A	close-up	shot	of	solid	raupo	foliage	isn’t	going	to	impress	anyone.	
Look	for	a	relatively	close,	safe	highpoint,	like	a	footbridge,	adjacent	
wall	or	bank,	and	take	your	photos	from	there.

Ideally	you	should	locate	photopoints:	

•	 To	the	north	of	the	subject	to	minimise	shadows	and	sun	glare

•	 Fairly	close	to	the	subject	to	get	good	detail,	minimise	the	need	
for	zooming	in,	and	avoid	vegetation	growth	or	construction	in	
the	foreground	blocking	the	scene

•	 Somewhere	that	is	easy	to	find	and	access		e.g.	along	a	path

•	 From	a	high	point,	so	vegetation	growth	won’t	block	the	scene

Lake Serpentine site #1 November 2006 Lake Serpentine site #1 May 2007 Lake Serpentine site #1 March 2008

Photopoints				

In	the	field	you	will	set	up	photopoint	stations	and	
take	photos	that	will	be	repeated	every	1-5	years	to	
create	a	visual	record	of	change.
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2.2 Mark the location Permanently	mark	the	place	where	you	(or	the	next	volunteer)	 
will	take	the	shot.	Make	sure	it’s	easy	to	find.		Mark	a	solid	 
object	such	as	a	distinctive	tree	or	fencepost,	or	distinctive	 
part	of	a	path.		

2.3 Record the location Carefully	describe	the	location	so	it	can	be	easily	found	in	the	future,	
by	you	or	the	next	volunteer	–	add	this	information	to	the	MINI	PLAN.	

Also	record	the	GPS	coordinates	,	but	note	that	the	average	GPS	unit	
won’t	be	accurate	enough	to	rely	on	a	co-ordinate	alone.	Set	your	
GPS	coordinate	system	to	NZTM	(use	the	instruction	guide	for	your	
particular	GPS	unit).

2.4 Set up the camera Set	the	camera	to	take	the	image	at	high	resolution	(fine	detail,	large	
file)	to	capture	as	much	detail	as	possible.	You	can	always	reduce	a	file	
size	but	you	can’t	increase	it	later.	

If	possible,	set	your	camera	to	print	the	date	and	time	on	the	image.	If	
your	camera	has	GPS	turn	that	function	on	also.

2.5 Frame up the shot Look	for	solid,	recognisable	objects	that	you	can	use	as	reference	
points	to	help	‘frame	up’	the	shot	–	e.g.	a	power	pole,	chimney,	
distant	hill	or	tree	unlikely	to	be	felled.	These	features	can	form	the	
left	or	right	hand	side	of	the	photo.	Another	option	is	to	centre	the	
photo	on	a	permanent	structure	such	as	a	pathway,	bridge	or	stream	
channel.

If this is a repeat visit, use a copy of the original photo to capture 
the correct scene, compare the image in your view finder with the 
printed photo.
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2.6 Complete the  
PHOTOPOINT  
INFO BOARD

Use	a	fine-tipped	whiteboard	pen	to	complete	the	PHOTOPOINT	
INFO	BOARD	for	each	photopoint.	See	what	photo	number	your	
camera	is	up	to,	and	write	the	next	number	in	the	line	labelled	
First	Photo	Number	–	that	will	help	you	link	your	photo	files	to	the	
correct	info	board	photo.	

2.7 Wait for the right light Try	to	avoid	taking	a	shot	in	bright	sunlight	if	the	scene	has	a	lot	of	
shadows.	Wait	for	passing	cloud	to	even	out	the	dark	and	bright	
spots.	The	image	will	be	sharper	and	clearer	at	a	well	lit	time	of	day.

2.8 Shoot the scene Take	a	photo	of	the	scene	with	the	info	board	held	in	front.	Check	
the	photo,	zoom	in	and	pan	to	ensure	you	can	read	all	of	the	
information	on	the	info	board.	Delete	and	repeat	if	not	clear.	If	
you	can’t	avoid	glare,	take	a	photo	of	the	info	board	in	the	shade	
instead.

Take	several	shots	without	the	info	board.	Check	them	to	ensure	
they	are	sharp	and	clear.

When	you	are	sure	you	have	clear	images,	wipe	the	info	board	
clean	for	the	next	photopoint.

2.9 Complete the  
PHOTO RECORD 
DATASHEET 

Fill	in	the	PHOTO	RECORD	DATASHEET	for	each	photopoint.	You	
can	skip	this	if	you	are	sure	your	photo	info	board	shot	can	be	
clearly	read,	but	its	handy	to	have	a	paper	back	up	and	a	single	
sheet	with	data	for	all	of	your	photopoints.	Before	leaving	the	field,	
take	a	clear	photo	of	completed	datasheet	as	a	handy	backup.

Let your minder know you are back safe and sound.
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3.   Back at base

3.1 Store the data
•	 Download	photos	at	the	first	opportunity	and	

save	onto	a	hard	drive	(internal	or	external).	Store	
the	photos	in	folders	labelled	with	the	site	name,	
module	and	year.	If	you	have	used	the	camera’s	
pre-set	photo	number	on	your	datasheet,	don’t	
rename	the	image	file.	Right	click	on	an	image	file	
and	select	‘Properties’	if	you	want	to	confirm	the	
time	and	date	a	shot	was	taken.

•	 If	you	have	a	web-site,	store	the	images	there	too,	
along	with	the	relevant	information.	Or	use	an	
image	hosting	site	such	as	Flickr.	You	can	also	load	
them	onto	Google	Earth,	positioning	the	image	
at	its	actual	location	especially	if	your	camera	has	
inbuilt	GPS.

•	 Back-ups	can	be	stored	on	DVD,	also	useful	
to	send	to	others,	but	don’t	rely	on	them	for	
permanent	storage	(don’t	believe	the	100	year	
claims!).		Keep	back-ups	in	a	different	location	to	
the	originals.

•	 Print	out	of	the	best	copy	of	each	photopoint	site,	
along	with	its	preceding	shot	of	the	INFO	BOARD	
and	clip	them	together	in	a	folder	divided	into	
relevant	years.	Ideally	the	folder	will	also	contain	
this	module’s	mini	plan,	reports,	printed	maps,	
directions	to	the	photopoints	and	other	relevant	
monitoring	data,	along	with	CDs/	DVDs	and	notes	
on	where	the	hard	drive	copies	are	stored.

3.2 Interpret the data
Simply	look	at	images	captured	over	subsequent	years	
and	describe	any	changes	you	can	see	–	e.g.	changes	in	
plant	height,	density,	health	or	mix	of	species,	maybe	
weeds	have	crept	in,	or	raupo	has	been	shaded	out.	

3.3 Report the data
Fill	out	the	WETLAND	MONITORING	REPORT	template,	
inserting	some	of	your	key	photopoint	images	in	time	
series,	commenting	on	any	important	changes	(or	lack	
of	changes),	along	with	any	notes	on	why.

Useful websites/reading

Photopoints:	www.openspace.org.nz/Site/
Managing_your_covenant/Photopoints/default.aspx

Loading photos on to Google Maps:  
www.youtube.com/watch?v=a2SB84D1YWM

Online photo management and sharing:  
www.flickr.com	

Converting GPS waypoints to NZTM  
www.linz.govt.nz/geodetic/conversion-
coordinates/online-conversion-service/index.aspx

Photopoints				

http://www.openspace.org.nz/Site/Managing_your_covenant/Photopoints/default.aspx
http://www.openspace.org.nz/Site/Managing_your_covenant/Photopoints/default.aspx
http://www.linz.govt.nz/geodetic/conversion-coordinates/online-conversion-service/index.aspx
http://www.linz.govt.nz/geodetic/conversion-coordinates/online-conversion-service/index.aspx


PHOTOPOINT – INFO BOARD 

SITE NAME: 

DATE1:  

PHOTOGRAPHER: 

CAMERA MAKE/MODEL: 

PHOTOPOINT STATION NUMBER:

GPS CO-ORDINATES (NZTM):  E  _ _ _ _ _ _ _
                    N  _ _ _ _ _ _ _

BEARING (DEGREES):

TIME: 

FIRST IMAGE NUMBER2: 

NOTES (incl.	description	of	where	photo	was	taken): 

 

1	 Write	the	date	with	month	in	letters,	e.g.	1	JAN	2012	to	avoid	confusion	between	US	and	NZ	date	format
2 First image number is	the	number	of	the	first	photo	you	will	take	of	the	info	board	at	this	location	–	i.e.	the	

next	photo	that	will	be	taken	on	your	camera.

Laminate this card, fill in for each photopoint, take a clear photo of it, check, wipe, re-use.
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Photopoints				

Photo Record Datasheet
SITE	NAME:	 Waiora Lagoon

LOCATION:		 Off Waiora Lagoon Rd, 10 km south of Onetaha.  
E1783653 N5989582

RECORDER:		 Sandi Beech DATE: 07 March 2012

CAMERA	TYPE:	 Canon Ixus 970 IS GPS	TYPE:	 Garmin 60CSx

PHOTO 
NUMBER(S)

GPS	co-ords	
(NZTM)	or	waypt

COMPASS	
BEARING	(o)

TIME NOTES	(incl.	description	of	where	photo	
was	taken,	Photopoint	#	etc)

DC 001-021         E 1783690 
N 5989584

1300 11.32 
– 11.45 
am         

Overview of willow in western 
tributary

DC 022-27     E 1783757  
N 5989555

450 1.40 
– 1.50 
am   

Shot of restoration plantings 
from path where stream 
flows under wooden bridge 
– line up with power pole in 
background

DC 029-032 E 1783766 
N 5989582

900 11.32 
– 11.45 
am        

Overview of whole wetland 
from high level footbridge 
at eastern end – line up with 
chimney of house with red tile 
roof

    E 
N

 
 

E 
N

 
 

For	PHOTO	NUMBER,	write	the	unique	number	that	the	camera	will	use	to	name	the	image	file.	Don’t	use	whatever	
shot	number	the	camera	is	up	to	(e.g.	shot	number	23	out	of	25	shots),	because	if	you	delete	any	images	those	
numbers	change.	The	photo	number	will	probably	be	a	4	digit	number	–	use	the	display	options	on	your	camera	to	
find	out	which	image	number	you	are	about	to	take	and	record	that	on	this	datasheet.		Note:	photos	from	same	
waypoint	can	be	clustered	per	line	e.g.

PHOTO 
NUMBER(S)

GPS	co-ords	
(NZTM)	or	waypt

COMPASS	
BEARING	(o)

TIME NOTES	(incl.	description	of	where	photo	
was	taken,	Photopoint	#	etc)

DC	001-021								 E	1783653 
N	5989582

1300 11.32	–	
11.45	am							

Overview	of	willow	in	western	tributary,	
shot	taken	from	metal	path	at	junction	
with	boardwalk	loop	track.

Completed	example:	(blank	word	version	also	available	from	NZ	Landcare	Trust	website)
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This ‘Warrant of Fitness’ method helps you assess 
the overall condition of your site by looking at a 
broad range of factors. It includes the wetland 
edges where threats such as drainage, farm animals, 
and weed encroachment are often most easily or 
frequently seen. 

Some factors may be difficult to assess without 
additional data, so until you start using other 
modules in this kit, just write your best guess but 
include a big question mark and the reasons for the 
score you have given it.  Over time, as you become 
confident with each factor, you can see if the overall 
health of your wetland is improving as a result 
of your restoration efforts, and which factors in 
particular need more attention.

This module can be coupled with other monitoring 
such as photopoints and weed surveys.

Skills needed

 Plant	identification

 Field	navigation

 GPS	use

 Aerial	photo/map	reading

 Observational	skills

Equipment checklist

 Standard	safety	gear

 Recent	aerial	photo

 WETLAND ‘WOF’ DATASHEETS

 WETLAND	‘WOF’	SCORE	CARDS

 PHOTO	RECORD	DATASHEET

 Pencils

 Clipboard

 Digital	camera

 Camera	batteries	+	spare	

 Memory	card	+	spare

 Compass	

 GPS	unit,	batteries	and	
manufacturer’s	instructions

 Binoculars
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1.3 Plan your route
Use	a	recent	aerial	photo,	good	topo	map,	or	Google	
Maps	to	work	out	how	large	the	wetland	is,	how	
long	its	perimeter	is,	where	tracks	are,	how	much	of	
the	wetland	you	will	walk,	and	how	you	will	access	
it.	Plan	a	safe	and	efficient	route	that	will	allow	you	
to	look	at	a	good	representative	range	of	habitats	
and	management	zones,	and	avoid	hazards	like	un-
bridged	drains,	streams	or	ponds,	or	steep	slopes	and	
dense	bush	at	the	edge	that	may	be	hard	to	traverse.	
You	may	wish	to	plan	your	route	to	visit	photopoints	
and	tick	off	two	modules	at	once.

In	larger	wetlands,	only	a	portion	of	the	perimeter	
and	wetland	might	be	tackled,	or	you	may	do	sections	
over	a	number	of	days.	Ensure	that	where	land	is	
private	you	have	permission	to	access.

For	areas	that	you	can’t	reach,	use	high	points,	or	
recent	aerial	photos	to	help	with	some	indicators	
(e.g.	buffer	width).	Take	a	GPS	unit	to	record	how	far	
and	where	you	went,	to	allow	others	to	follow	your	
route.	

1.4 Check your equipment
Have	all	the	equipment	on	the	list?	Camera	and	
GPS	working	ok?	Know	how	to	use	them?	Batteries	
charged	up?	Plenty	of	space	on	the	memory	stick?	
Got	a	field	buddy	and	permission	from	the	landowner	
for	access?	

1.   Plan your approach

1.1 Find out what is already known 
Has	anyone	in	your	group	started	monitoring?	They	
may	already	have	a	lot	of	information	recorded	on	
their	maps	and	datasheets.		Ask	the	site	owner/
manager,	your	regional	and	local	council,	Fish	and	
Game	staff,	or	DOC	office	if	they	have	any	information	
on	your	site,	including;

•	 its	history	

•	 old	and	recent	maps	or	photos

•	 details	on	water	takes	from,	or	discharges	to	it

•	 consents	granted	for	drainage	or	vegetation	
clearance	work

•	 if	it’s	used	for	duck	shooting	or	fishing

•	 how	the	land	around	it	is	used,	if/how	fertiliser	is	
applied

•	 if/how	pest	control	is	undertaken

1.2 Prepare a plan 
If	this	is	the	first	time	you	are	doing	this	module	
complete	the	WETLAND	MONITORING	MINI	PLAN.	If	
not,	check	the	mini	plan	to	ensure	you	are	following	
the	plan	actions.	You	may	need	a	site	visit	to	
complete	the	plan.

TOP TIP 
 

Don’t try to score the indicators 
right away, it could be very 
different just around the corner! 
Write detailed notes as you go – 
it’s hard to recall details like how 
many weeds you saw by the time 
you finish. 

Wetland	‘WOF’	check
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2.   Collect data in the field 
Tell a ‘minder’ where you are going, who with, and 
when you expect to be finished, call or visit them 
when you leave the site, so they know you are safe. 
ALWAYS mark your wetland entry point on your GPS 
unit in case you lose your bearings.

2.1 Check your route Find	a	nearby	high	point	where	you	can	safely	see	over	the	wetland	
(make	sure	you	have	permission	if	on	private	land).	Using	good	
binoculars,	look	for	any	potential	hazards	in	and	around	the	wetland	
(drains,	bulls,	bee	hives	etc)	and	mark	them	on	the	map	–	there	may	
be	new	hazards	since	the	last	survey,	design	your	route	to	avoid	them.	

2.2 Make notes From	the	same	high	point,	look	for	indicators	of	wetland	condition	
and	pressure	that	can	be	seen	from	afar.	Refer	to	the	detailed	score	
cards	in	sections	4	and	5,	and	the	‘WOF’	PERIMETER	DATASHEET	
to	see	which	indicators	may	be	visible	from	your	overlook	with	
the	naked	eye	or	binoculars.	For	the	pressure	indicator,	look	for	
pressures	in	the	surrounding	catchment,	including	the	intensity	
of	land	use	(native	bush,	farmland,	crops,	pines,	houses,	etc),	
potential	sources	of	water	pollution	(e.g.	industry,	sewage	ponds),	
and	threatening	weed	species.	For	the	perimeter	condition	look	
for	areas	of	vegetation	dieback	at	the	edge,	stock	trampling,	weed	
infestation	etc.		For	the	wetland	condition	look	evidence	of	clearance	
or	fire	(bare	areas,	stacked	vegetation,	drag	marks,	dead/	unhealthy/	
blackened	vegetation),	drainage	(drains,	recent	spoil	heaps	beside	
drains,	diggers	in	the	wetland),	stock	damage	(trampling,	stock	in	the	
wetland),	major	weed	infestation	etc.	

Mark	these	on	the	aerial	photo	and	make	notes	about	their	location,	
extent	etc	on	the	relevant	datasheet.

In	the	field	you	will	assess	the	condition	of	the	
catchment	(pressures),	the	wetland	perimeter,	and	
the	wetland	itself.	Each	of	these	assessments	has	its	
own	datasheet.	Detailed	score	cards	are	available	in	
sections	4	and	5	for	assessing	pressure	and	wetland	
condition.	The	score	card	for	the	wetland	perimeter	is	
on	the	‘WOF’	PERIMETER	DATASHEET	itself.

FROM A SAFE HIGHPOINT

Assess	the	wetland	 perimeter

Assess	the	condition	of	the	wetland

Assess	pressures	in	the	catchment
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Wetland	‘WOF’	check

2.3 Take photos Set	the	camera	to	take	the	image	at	high	resolution	(fine	detail,	large	
file).		Take	overview	photos	of	the	wetland	and	zoom	in	on	any	special	
features,	e.g.	drains,	willow	incursions.	Record	the	details	on	the	
PHOTO	RECORD	DATASHEET.	This	could	be	a	good	place	to	set	up	a	
Photopoint	–	see	Photopoint	module.

2.4  Complete the ‘WOF’ 
PRESSURE DATASHEET

Based	on	what	you	can	see	from	your	high	point	(or	high	points),	
and	from	good	recent	aerial	photos,	complete	the	‘WOF’	PRESSURE	
DATASHEET.	You	may	need	additional	information	from	the	site	
managers,	landowners	in	the	catchment,	local	council	or	other	
sources	to	score	some	of	the	indicators	on	the	datasheet.

WALK THE PERIMETER

2.5 Make notes As	you	walk	around	the	perimeter	(wetland	edge),	make	notes	on	
animal	damage,	fence	condition,	weeds,	wetland	plant	dieback,	and	
drains	(see	the	scores	on	the	‘WOF’	PERIMETER	DATASHEET).	Focus	
on	the	first	few	metres	into	the	wetland,	not	the	bush	or	pasture	next	
to	it.	Soft,	wet	or	very	pugged	ground,	and	a	change	in	plant	species	
will	help	you	decide	where	the	edge	starts.

2.6 Take photos Collect	photos	of	any	points/features	of	interest	and	enter	details	
on	the	PHOTO	RECORD	DATASHEET.	You	may	wish	to	establish	
permanent	photopoints	around	the	perimeter	and	use	the	perimeter	
walk	to	re-take	the	photos.

2.7 Complete the ‘WOF’ 
PERIMETER DATASHEET

Based	on	your	general	impression	and	the	notes	and	photos	you	have	
taken,	complete	the	‘WOF’	PERIMETER	DATASHEET.	Score	each	of	
the	factors	according	to	the	description	that	best	fits	your	site.	Write	
detailed	notes	to	justify	your	score,	including	a	list	of	weed	species	
you	noted,	it	will	help	when	interpreting	trends.	Take	photos	of	your	
datasheets	as	a	backup.

WALK THROUGH THE WETLAND

2.8 Make notes As	you	walk	through	the	wetland,	make	notes	on	animal	damage,	
canopy	weeds,	understory	weeds,	wetland	plant	dieback,	algae	
blooms/	scum	or	oil	on	the	water,	evidence	of	human	damage	–	see	
the	indicators	on	the	‘WOF’	CONDITION	SCORE	CARD	(see	section	5).

2.9 Take photos Collect	photos	of	any	points/features	of	interest	and	mark	the	photo	
GPS	location	and	notes	on	the	photo	record	sheet.	You	may	wish	to	
establish/re-visit	photopoints.	See	the	Photopoints	module.	Complete	
the	PHOTO	RECORD	DATASHEET	as	you	take	photos.

2.10 Complete the ‘WOF’ 
CONDITION DATASHEET

Based	on	your	general	impression	and	the	notes	and	photos	you	have	
captured,	complete	the	‘WOF’	CONDITION	DATASHEET	by	scoring	
each	of	the	factors	according	to	the	description	that	best	fits	your	
site.	Write	detailed	notes	to	justify	your	score,	including	a	list	of	weed	
species	you	noted,	it	will	help	when	interpreting	trends.	Take	photos	
of	your	datasheets	as	a	backup	before	you	leave	the	wetland.

Let your minder know you are back safe and sound.
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3.   Back at base

3.1 Store the data
•	 Download	photos	at	the	first	opportunity	and	

save	onto a hard drive	(internal	or	external).	
Store	the	photos	in	folders	bearing	the	site	name,	
module	and	year.	If	you	have	used	the	camera’s	
pre-set	photo	number	on	your	datasheet,	don’t	
rename	the	image	file.	Right	click	on	an	image	file	
and	select	‘Properties’	if	you	want	to	confirm	the	
time	and	date	a	shot	was	taken.

•	 If	you	have	a	website,	store	the	images	there	too,	
along	with	the	relevant	information	(or	use	an	
image	hosting	site	such	as	Flickr).	You	can	also	
load	them	onto	Google	Earth,	positioning	each	
image	at	its	actual	location.

•	 Back-ups	can	be	stored	on	DVD,	also	useful	
to	send	to	others,	but	don’t	rely	on	them	for	
permanent	storage.		Keep	back-ups	in	a	different	
location	to	the	originals.

•	 Print	out	of	the	best	copy	of	important	
photographs,	and	the	datasheets,	and	clip	them	
together	in	a	folder	divided	into	relevant	year.	
Ideally	the	folder	will	also	contain	this	module’s	
mini	plan,	reports,	printed	maps,	directions	to	
photopoints/	WOF	routes	and	other	relevant	
monitoring	data,	along	with	CDs/	DVDs	and	notes	
on	where	the	hard	drive	copies	are	stored.

3.2 Interpret the data
•	 Compare	the	scores	over	time	-	first	the	total	

wetland	score	and	then	each	individual	pressure	
and	condition	score.	

•	 Make	a	simple	graph,	like	this	made-up	example	
for	the	perimeter	indicators.	

•	 Where	changes	have	occurred,	try	to	work	out	
why,	and	what	management	action	may	be	
needed.

•	 If	changes	haven’t	occurred,	ask	if	your	site	
could	do	better	–	in	the	example	below	the	site	
has	scored	zero	for	buffer,	could	a	buffer	be	
planted?	

•	 Where	scores	have	improved	consider	what	
lead	to	that,	what	do	you	need	to	do	maintain	or	
keep	improving	that	score?	

Waiora Lagoon Perimeter Score
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3.3 Report the data
Complete	the	REPORT	TEMPLATE	and	share	the	
results	with	your	staff/	volunteers,	and	if	appropriate,	
funders/	supporters	and	management	agencies.	Put	
a	printout	in	your	monitoring	folder	and	save	a	copy	
with	your	other	monitoring	files	on	your	website	/	
computer.

Compare	the	results	with	your	restoration	plan	–	does	
it	need	any	changes	to	deal	with	new	or	reduced	
threats?

Wetland	‘WOF’	check
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Indicator 
components

        Score options Visual Clues or Info Sources

Modifications	
to	catchment	
hydrology

0						No	changes,	whole	catchment	in	mature	native	vegetation

1							Most	of	the	catchment	is	in	regenerating	native	
vegetation,	minor	modification	e.g.	road,	occasional	house

2							Most	of	the	catchment	is	in	pasture	with	few	impervious	
surfaces	or	unnatural	water	courses

3							Most	of	the	catchment	is	in	short-rotation	plantation	
forest	or	irrigated	crops,	or	pasture	with	abundant	drains	
(e.g.	dairy),	or	urban	park/	golf	course

4							Most	of	the	catchment	is	lightly	developed	in	housing,	or	
part	is	densely	urbanised

5							Over	75%	of	catchment	is	densely	urbanised	

Impervious	surfaces	(roofs,	
paving,	roads),	channelling	
(curbs	and	stormwater	
drains),	bores	that	extract	
groundwater,	weirs	or	ring	
drains	that	divert	water	away	
from	wetland.

Clearance	of	vegetation	
increasing	run-off.

Water 
quality	in	the	
catchment

0							No	apparent	or	likely	decline,	catchment	is	mature	native	
forest.	No	sign	of	sediment,	pollutants,	algae	or	odours	in	
water	entering	wetland.

1								Likely	good	water	quality.	Catchment	mostly	in	advanced	
regenerating	vegetation	or	mature	plantation	forest.		No	
obvious	pollution	sources.

2							Possible	mild	pollution,	e.g.	catchment	either	in	low	
density	grazing	with	dense	gully	and	riparian	vegetation,	
or	scattered	houses	among	forest	or	scrub	vegetation.

3							Probable	moderate	pollution,	e.g.	some	grazing	land,	or	
some	slope	erosion,	or	low-moderate	density	houses,	or	
land	use	that	likely	involves	fertiliser	application	(e.g.	golf	
course,	orchard)

4							Probable	severe	pollution,	e.g.	catchment	intensely	grazed	
with	cattle,	or	in	high	density	housing,	or	light	industry,	or	
recently	cleared	pine/native	veg,	or	moderate	erosion.

5							Severe	pollution	likely,	catchment	contains	e.g.	quarry	or	
landfill,	heavy	industry,	chemical	stores,	or	high	density	
houses	on	septic	systems	or	with	iron	roofs	(zinc),	or	
extreme	erosion.	

Likely	sources	of	pollution	in	
catchment	e.g.	septic	tanks,	
iron	roofs,	stock,	landfill	
sites,	quarries,	golf	courses,	
industrial	storage	sites.

4.   How to score wetland 
pressure 

Pressures	are	threats	that	are	in	the	catchment,	rather	
than	in	the	actual	wetland	itself	(although	they	may	
be	in	both).	They	include	things	like	sources	of	water	
pollution	from	urban	or	rural	land	uses,	weeds	that	
could	seed	into	the	wetland,	or	likely	presence	of	
introduced	mammalian	predators	(rats,	possums	etc),	
that	may	enter	the	wetland	to	prey	on	native	wildlife.

The	following	shows	you	how	to	score	the	pressure	on	
your	wetland	by	using	a	range	of	visual	clues	and	other	

Wetland	‘WOF’	check

information	sources	to	support	your	observations.	
The	pressure	measure	is	the	extent of change from 
the likely original state. Original	state	does	not	have	
to	be	pre-human,	includes	more	recently	created	
wetlands,	either	through	natural	processes	(e.g.	
landslide)	or	constructed	deliberately	or	inadvertently	
by	humans.

A	high	score	indicates	a	high	level	of	pressure	on	the	
wetland.
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Indicator 
components

        Score options Visual Clues or Info Sources

Mammalian	
predators	in	
the	catchment	
(incl.	domestic	
predators	e.g.	
cats/dogs)

0							No	mammalian	predators	(MPs)	in	catchment	–	catchment	
on	predator-free	island	or	inside	predator-proof	fence

1							Few	MPs	in	catchment,	current	or	recent	intensive	and	
sustained	pest	control,	and/or	some	key	MPs	absent	(e.g.	
possum-free	island)

2							Moderate	numbers	of	MPs,	some	regular	pest	control,	
and	very	little	suitable	habitat	(<25%	of	the	catchment	has	
suitable	habitat	for	MPs

3							Moderate	to	high	numbers	of	MPs,	little	pest	control,	and	
little	suitable	habitat	in	catchment	(<50%	of	catchment)	OR	
regular	control	but	a	lot	of	suitable	habitat	(>50%)

4							High	numbers	of	MPs	of	most	species,	very	little	
pest	control	and	a	lot	of	suitable	habitat	(>50%	of	the	
catchment)

5							Very	high	numbers,	all	MPs	likely	present,	no	control	in	
catchment	and	>50%	has	suitable	habitat

Suitable	habitat	is	mostly	
woody	vegetation	that	
provides	cover,	e.g.	native	
or	exotic	forest	or	scrub,	or	
urban	areas.

Open	ground,	e.g.	pasture	or	
very	young	pine	forest	is	less	
desirable	for	pests.

Introduced	
herbivores	
that	may	pose	
a	risk	to	the	
wetland		(e.g.	
farmed	or	
feral	goats,	
pigs,	deer,	
cattle,	horses,	
sheep,	alpacas,	
rabbits,	pest	
fish,	birds,	e.g.	
geese)

0	 None	(catchment	on	pest-free	island	or	inside	predator	
fence)	

1	 A	few	species	(1-4)	in	low	numbers	(regular,	
comprehensive	pest	control	and/or	low	stocking	rate	for	
farm	animals)	

2	 Lots	of	species	(>4)	but	all	in	low	numbers	(regular,	
comprehensive	pest	control,	low	stocking	rate)	

3	 A	few	species	(1-4)	and	some	in	high	numbers	(selective	
pest	control,	moderate	stocking	rates)	

4	 A	few	species	(1-4)	but	all	in	high	numbers	(little	or	no	pest	
control	and/or	high	stocking	rates)	

5	 Lots	of	species	(>4)	and	in	high	numbers	(no	pest	control,	
and/or	high	stocking	rate)	

Seeing,	hearing,	or	smelling	
animals	or	their	dung	or	
footprints	in	the	catchment.	
Damage	to	catchment	
vegetation	and/or	soil	from	
trampling,	browsing.	Damage	
to	fences.	Stirred	up	mud	
in	upstream	waterbodies	
(fish	can	be	present	in	the	
catchment	in	upstream	ponds	
or	streams).	Type	of	habitat	
in	catchment	(e.g.	if	is	grazing	
land	stock	are	likely	to	be	in	
the	catchment	even	if	not	
currently	visible).	Pigs	can	be	
considered	under	mammalian	
predators	and	this	indicator.

Key	
undesirable	
plant	species	
in	the	
catchment

0							No	key	undesirable	species	found	within	the	catchment

1							A	few	(1-3)	potentially	undesirable	species	within	the	
catchment.

2								1-4	undesirable	species	are	found	within	the	catchment	in	
low	amounts.

3							Many	(5+)	undesirable	species	are	found	within	the	
catchment	but	in	relatively	low	amounts	far	from	the	
wetland	edge,	e.g.	>	200	m

4							Many	(5+)	undesirable	species	are	found	within	the	
catchment	in	moderate	amounts.

5							Catchment	is	dominated	by	undesirable	species,	most	
within	50	m	of	wetland	edge.

Some	key	undesirable	plant	
species:	blackberry,	pampas	
species,	gorse,	Phoenix	palm,	
honeysuckle	species,	exotic/
hybrid	Calystegia	sp.	Salix sp.	
tutsan,	privet	species,	arum	
lily,	Glyceria species.

Wetland	‘WOF’	check
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Wetland	‘WOF’	check

%	Catchment	
in	introduced	
vegetation	

0						None	of	the	catchment	in	introduced	vegetation.	

1							Less	than	25%	of	the	catchment	in	introduced	vegetation.	

2							Between	25–49%	of	the	catchment	in	introduced	
vegetation.

3							Between	50–74%	of	the	catchment	in	introduced	
vegetation.

4							Over	75%	of	the	catchment	in	introduced	vegetation.

5							Whole	catchment	in	introduced	vegetation.	

Use	topo	map,	aerial	photo,	
or	view	from	wetland	or	high	
point.	Focus	on	immediate	
catchment	for	the	majority	of	
the	wetland.

Wetland 
isolation

0							Wetland	within	100	m	of	other	freshwater	or	saline	
wetlands	including	lakes,	excluding	rivers/streams	

1								Within	101-500	m	of	other	wetlands	

2							Within	501	m	-	1	km	of	other	wetlands

3							Within	1.01	-	2	km	of	other	wetlands

4							Within	2.01	–	4.9	km	of	other	wetlands

5							No	other	freshwater	or	saline	wetlands	or	lakes	within	5	
km	radius

Use	topo	map	or	aerial	photo	
to	determine	nearest	wetland.	
Measure	from	the	edge	of	the	
wetland.
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Indicator 
components

        Score options Visual Clues or Info Sources

Change in hydrology

Impact	of	
artificial	
structures

0	 Totally	dominated	or	affected	by	artificial	structures

1	 Dominate	wetland	(>75%)	

2	 Affect	50–75%	of	the	wetland

3	 Affect	25–49%	of	the	wetland

4	 Affect	less	than	25%	of	the	wetland,	e.g.	lower	end	
ponded	behind	bund

5	 None	or	not	affecting	wetland’s	original	condition.

Number/	size/	depth/	
effectiveness/	coverage	of	
artificial	structures	(dams,	drains,	
stopbanks,	tide	gates,	etc.)	within	
wetland	and	in	catchment.		

Extent	of	wetland	affected	by	
structures	-	includes	creation	of	
ponds.	

Water	table	
depth

0	 Unable	to	be	easily	measured	throughout	season.		
Now	a	‘dryland’	or	totally	flooded.	

1	 Very	low	or	high	for	most	of	year,	not	recharged	fully	
by	high	rainfall	events.		Average	water	table	much	
lower	than	previously.

2	 Lowered	or	raised	for	long	periods	during	dry/wet	
spells,	or	average	water	table	has	noticeably	changed	
over	time.

3	 Noticeably	lower	or	higher	for	short	periods	during	
dry/wet	spells.		Average	water	table	shows	small	but	
definite	decline	or	increase	over	time.	

4	 Lower	or	higher	only	occasionally	and	temporarily.

5	 No	detectable	changes	from	original	condition.

Water	table	change	based	
on	long-term	plot	data	or	
hydrological	monitoring	data	
or	local	knowledge	–	ask	the	
landowner/manager,	loss/
decline	of	species	requiring	high	
water	table	e.g.,	aquatic	and	
semi-aquatic	species	such	as	
bladderwort.

Dry-land	plant	
invasion

0	 All	species	(100%)	in	community	are	dryland	species

1	 	>75%	of	wetland	has	dryland	plant	species	present

2	 50–75%	of	wetland	has	dryland	plant	species	present

3	 25–49%	of	wetland	has	dryland	plant	species	present

4	 <25%	of	wetland	has	dryland	plant	species	present	

5	 No/	virtually	no	dryland	plants	in	wetland.	

Presence/increase	of	dryland	
species/vegetation	(e.g.	privet,	
gorse,	pampas,	mahoe,	mapou,	
wattle,	pine,	kanuka,	koromiko),	
ponga/mamaku,	browntop,	sweet	
vernal,	fireweeds,	hawksbeard,	
clover.

5.   How to score  
wetland condition 

The	following	shows	you	how	to	score	the	condition	
of	your	wetland	by	using	a	range	of	visual	clues	
and	other	information	sources	to	support	your	
observations.	The	condition	measure	is	the	extent 
of change from the likely original state.	Original	state	
does	not	have	to	be	pre-human,	it	includes	more	

Wetland	‘WOF’	check

recently	created	wetlands,	either	through	natural	
processes	(e.g.	landslide)	or	constructed	deliberately	
or	inadvertently	by	humans.

A	score	of	5	for	a	component	indicates	it	is	in	the	best	
possible	or	most	unmodified	condition.
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Mapping	wetland	vegetation

Indicator 
components

        Score options Visual Clues or Info Sources

Change in water/soil quality or state (physico-chemical parameters)

Degree	of	
sedimentation/
erosion

0	 All	wetland	character	lost	due	to	prolonged	extreme	
turbidity,	almost	total	infilling	by	sediment,	or	
unchecked	erosion	and	scouring.

1	 Water	clarity	>160	NTU;Or	sediment	over	>75%	of	
wetland;	Or	widespread	erosion,	scouring.

2	 Water	clarity	121–160	NTU;	Or	sediment	in	50–75%	of	
wetland;	Or	widespread	erosion	or	scouring	over	>	50%	
of	area.

3	 Water	clarity	81–120	NTU;	Or	sediment	in	25–49%	of	
wetland;	Or	erosion	spots	linked	and	causing	minor	
structural	damage.

4	 Water	clarity	41–80	NTU;	Or	visible	sediment	deposits	
in	<25%	of	wetland;	Or	some	minor	spot	erosion	visible.

5	 None:	high	water	clarity	(<40	NTU),	no	visible	
sediment,	stable	banks	and	soil.

Recent	earthworks	or	freshly	dug	
drains	in	the	catchment.	

Abrupt	change	in	soil	colour	if	you	
dig	a	hole.

Plants	partially	buried	by	sediment	
or	stained/	dirty	looking	from	
recent	silt-laden	floods.		

Water	looks	dirty.

Soft	mud	easily	disturbed	
underfoot	or	gumboots	sink	
readily	into	deep	mud.

Nutrient	levels 0	 All	wetland	character	lost	due	to	nutrients	or	fire:	now	
just	a	pond	or	dryland	with	no	higher	wetland	plants	
present.

1	 >75%	of	wetland	is	almost	continuous	algal	blooms	or	
single	species	stands	of	high-nutrient	plants.	Or	recent	
fires	(<2	yr)	affected	over	>75%	of	wetland.		 	

2	 50–75%	of	area	shows	algal	blooms,	increased	
nutrients	or	vegetation	change	to	high-nutrient	
species.	Recent	fires	(<2	yr)	affected	50–75%	of	
wetland.		 		 		 	

3	 25–49%	of	area	shows	algal	blooms,	increased	
nutrients	or	vegetation	change	to	high-nutrient	
species.	Recent	fires	(<2	yr)	affected	25–49%	of	
wetland.	 		 		 	

4	 Localised	(<25%)	or	infrequent	signs	of	algal	
blooms		or	changes	in	nutrient	concentrations	or	
veg.	composition.	Recent	fires	(<2	years)	removed	
vegetation	in	<25%	of	wetland.		 		 	

5	 No	evidence	of	eutrophication/	recent	fire.

Algal	blooms/surface	scum,	
stagnant	water.

High	numbers	of	waterfowl	or	
stock	fouling	wetland.	

Loss/decline	of	plants	typical	
of	low-nutrient	(oligotrophic)	
conditions	e.g.	tangle	fern,	wire	
rush,	sundews,	Baumea teretifolia 
–	compare	with	old	species	lists.

Presence	of	tall	and/or	dense	
stands	of	high	nutrient	species	
e.g.	most	wetland	weeds,	along	
with	raupo,	flax,	blue-green	algae.

Recent	fires	based	on	landowner	
account,	charred	trunks	of	woody	
species,	visible	ash	deposits.		

von	Post	index 
-	for	bogs	only

0	 Completely	decomposed;	plant	structure	
unrecognisable,	all	peat	escapes	between	fingers.

1	 Plant	structure	very	indistinct,	two-thirds	to	almost	all	
peat	escapes	between	fingers.

2	 Plant	structure	indistinct,	about	half	the	peat	escapes	
between	fingers,	residue	strongly	mushy.

3	 Plant	structure	becoming	indistinct.		Yields	turbid	
brown	water,	some	peat	may	escape	between	fingers,	
residue	mushy.

4	 Plant	structure	distinct,	yields	clear	water	coloured,	
yellow-brown	or	brown.

5	 Un-decomposed;	plant	structure	unaltered,	yields	
clear	colourless	water.

ONLY	RELEVANT	TO	BOGS.	
Squeeze	a	handful	of	peat	taken	
from	the	top	10	cm,	but	below	
all	the	leaf	litter	and	root	mass.	
Note	the	colour	of	the	water	that	
comes	out,	how	much	peat	oozes	
through	your	fingers	and	look	at	
the	material	left	in	your	hand.		

Do	this	at	least	5	times	as	you	
move	through	the	wetland	and	
average	your	score.	Repeat	
at	same	locations	when	you	
remeasure	the	site.

Wetland	‘WOF’	check
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Indicator 
components

        Score options Visual Clues or Info Sources

Change in wetland ecosystem intactness

Loss	in	area	
of	original	
wetland

0	 Wetland	lost,	or	almost	lost	but	remnants	completely	
modified.

1	 >75%	of	original	area	lost,	remnants	still	retain	some	
original	character.

2	 50–75%	of	original	area	lost.

3	 25–49%	of	original	area	lost.

4	 <25%	of	original	area	lost.

5	 No	loss:	original	wetland	area	essentially	intact.

Evidence	from	old	maps/aerial	
photos,	areas	of	developed	flat	
land	or	damp	pasture	adjacent	
to	the	wetland	–	particularly	with	
drains	through	them.		Presence	of	
remnants	of	wetland	vegetation.	
Obvious	reclamation.

Recent	
vegetation	
damage/	
clearance	incl.	
by	fire

0	 All	vegetation	recently	cleared	from	the	wetland	or	
dead	from	spraying	or	burning

1	 >75%	cleared/dead

2	 50–75%	cleared/dead

3	 25-49%	cleared/	dead

4	 <25%	of	wetland	vegetation	cleared	or	dead

5	 No	clearance	or	spraying	of	native	vegetation

Areas	of	sprayed	(brown	
or	yellow)	standing	native	
vegetation,	piles	of	slashed	or	
crushed	vegetation	in	or	beside	
the	wetland,	signs	of	equipment	
having	been	in	wetland	to	haul	
or	bulldoze	vegetation,	charred	
or	blackened	vegetation.	Don’t	
confuse	seasonal	dieback	of	e.g.	
raupo	or	willow	with	sprayed	
vegetation.

Hydrological	
connectivity	
barriers

0	 Isolated:	all	former	connections	to	other	water	bodies	
lost.

1	 >75%	of	connection	lost	with	some	minor	links	
remaining.

2	 50–75%	of	upstream	or	downstream	connection	lost.

3	 25–49%	of	upstream	or	downstream	connection	lost.

4	 <25%	of	upstream	or	downstream	connection	lost.

5	 None:	All	natural	upstream	and	downstream	
connections	retained.

Presence	of	tide	gates,	stop	
banks,	weirs,	perched	culverts	
separating	wetland	from	riverine	
connections	to	other	wetlands.		
Ring	drains	and	box	culverts	
around	margin	isolate	wetland	
from	catchment	runoff	and	
groundwater.	Loss	of	riparian	
vegetation	and	buffer	vegetation	
connecting	wetlands	to	native	
forests,	lakes	and	rivers
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Indicator 
components

        Score options Visual Clues or Info Sources

Change in amount of animal damage and harvest by humans

Damage	by	
grazing	and	
browsing	
animals	(e.g.	
cattle,	rabbits,	
possums)

0	 All	wetland	character	lost	due	to	severity	of	browsing	
and	trampling	activity.

1	 >75%	of	wetland	heavily	damaged.

2	 50–75%	of	wetland	medium-heavily	damage.

3	 25–49%	of	wetland	showing	medium-heavy	damage.

4	 <25%	of	wetland	showing	light-medium	damage;	Or	
very	light	or	localised	browsing/trampling	damage	
throughout	wetland,	or	heavy	only	at	edge

5	 No	domestic	or	feral	animal	damage.

Animals	and/or	their	dung	or	
tracks	visible	in	wetland.	Browse	
damage	to	foliage,	branchlets;	
soft,	herbaceous,	palatable	
plant	species	absent	or	greatly	
reduced	in	number	and	stature.		
Damage	to	bark,	e.g.,	biting	
and	scratching.		Disturbance	to	
substrate,	e.g.,	deer	wallows,	pig	
rooting,	pugging.		Presence	and	
effectiveness	of		stock	fencing.

Damage	by	
introduced	
predators

0	 Extreme:	most	native	wildlife	species	extinct	in	
wetland.	Predators/signs	highly	visible.

1	 Severe	declines	in	wildlife	population	and	species	
number.	Or	no	predator	control.		Very	high	reinvasion	
from	catchment	Predators/signs	visible.

2	 High	declines	in	populations	and/or	loss	of	1	or	2	
wildlife	species;	no	or	ineffective	predator	control;	
high	reinvasion	from	catchment.

3	 Medium	predator	impact,	decline	in	numbers	of	some	
wildlife	species.	Or	control	very	intermittent	/or	of	not	
all	predators.		Medium	reinvasion	from	catchment.

4	 Low	levels	of	predators	–	susceptible	wildlife	species	
still	present	Or	pulsed	predator	control.		Low	predator	
reinvasion	from	catchment.

5	 No/virtually	no	predator	access	or	impact;	or	wetland	
&	catchment	under	long	term	effective	predator	
control.	

Presence	of	effective	pest	
barriers,	e.g.	pest-proof	fence	or	
wetland	on	pest-free	island.

Information	from	pest	and/or	
native	bird	monitoring	data,	or	
landowner	accounts.

Indirect	evidence	from	predator	
tracks,	scat	counts.	Presence	of	
sensitive	species	such	as	fernbird,	
bittern,	banded	rail	indicate	low	
predator	impacts.

Harvesting	of	
native	biota

0	 All	wetland	character	lost	due	to	harvesting	activity,	or	
at	least	1	species	now	locally	extinct

1	 >3	species	regularly	taken,	or	1-3	species	taken	in	high	
amounts,	or	moss	harvest	>50%	of	the	wetland

2	 1-3	species	regularly	taken	in	low	to	moderate	
amounts,	or	moss	harvest	from	25-50	%	

3	 1-2	occasionally	taken	in	moderate	amounts,	or	>	3	
occasionally	taken,	or	moss	harvest	from	<25%	of	the	
wetland	

4	 1-2	species	occasionally	taken	in	small	amounts

5	 No	harvesting	of	native	plants,	birds,	fish	from	site.

Includes	harvest	of	eels,	flax,	
whitebait,	sphagnum	moss,	etc.

Information	from	landowner,	
evidence	of	whitebait	stands,	
tracks	through	the	wetland,	
clearings	where	vegetation	has	
been	harvested,	machinery	or	
evidence	of	its	use	to	harvest	
moss.

Comparison	with	past	species	
records	and	fauna/flora	
descriptions.

Wetland	‘WOF’	check
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Indicator 
components

        Score options Visual Clues or Info Sources

Change in dominance of native plants

Introduced	
plant	canopy	
cover

0	 All	canopy	plants	are	introduced.	

1	 As	above	but	for	>75%	of	the	wetland

2	 As	above	but	for	50–75%	of	the	wetland

3	 As	above	but	for	25–49%	of	the	wetland

4	 <25%	of	the	wetland	has	canopy	cover	dominated	by		
introduced	plants,	or	introduced	plants	are	present	in	
the	canopy	throughout	<25%	of	the	wetland.

5	 No	introduced	plants	in	canopy	i.e.,	all	plants	are	
native.

From	vegetation	plot	data	that	
represent	the	whole	site,	and/
or	based	on	amount	of	wetland	
mapped	as	exotic	vegetation	
types,	e.g.	willow	forest,	Glyceria	
reedland,	or	as	seen	from	aerial	
photos	or	high	vantage	points.	

If	exotics	dominate	a	percentage	
of	the	wetland	and	are	scattered	
through	the	rest,	apply	the	next	
highest	score.

Introduced	
plant 
understorey	
cover

0	 All/virtually	all	(>99%)	plants	in	understorey	are	
introduced.

1	 As	above	but	for	>75%	of	the	wetland

2	 As	above	but	for	50–75%	of	the	wetland

3	 As	above	but	for	25–49%		of	the	wetland

4	 <25%	cover	of	the	understory	is	dominated	by	
introduced	plants,	or	introduced	plants	are	present	
throughout	<25%	of	the	wetland	in	the	understorey

5	 No/	virtually	no	(<1%)	plants	in	understorey	are	
introduced.

If	only	one	tier	then	score	will	
be	the	same	for	canopy	and	
understory.

If	exotics	dominate	a	percentage	
of	the	wetland	and	are	scattered	
through	the	rest,	apply	the	next	
highest	score.
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Wetland	‘WOF’	check

Wetland ‘WOF’  
Datasheet – Pressure
SITE	NAME:	 Waiora Lagoon

LOCATION:		 Waiora Lagoon Rd, 10 km south of Onetaha E1783653 
N5989582

RECORDER:		 Sandi Beech DATE: 07 March 2012

Wetland catchment pressure index
Pressure	(see	section	4	in	the	Wetland	‘WOF’	Check	module	
for	full	descriptions)

Comment Score*

Modifications to catchment hydrology
0				None	all	in	mature	native	vegetation
1					Most	in	regen	native	veg,	minor	modification
2					Mostly	pasture,	few	impervious	surfaces
3					Plantation	forest,	irrigated	crops,	or	pasture	with	
								abundant	drains	(e.g.	dairy),	or	urban	park/	golf	course
4					Most	in	light	housing,	or	part	is	densely	urbanised
5					Over	75%	of	catchment	is	densely	urbanised

V low level of impervious 
surface, some channelling 
along road, past veg 
clearance

2

Water quality decline in catchment
0	 No	apparent	or	likely	decline
1	 Good	water	quality	
2	 Possible	mild	pollution
3	 Probable	moderate	pollution
4	 Probable	severe	pollution
5	 Severe	pollution	

Houses on septic, some seds 
in streams, road run-off

3

Mammalian predators in catchment
0	 No	mammalian	predators	in	catchment	(e.g.	island	or	

predator	fence)
1	 Few	in	catchment,	intensive	control,	some	key	pests	

absent
2	 Mod.	numbers,	some	regular	control,	very	little	suitable	

habitat	(<25%)
3	 Mod	-	high,	little	control	and	little	suitable	habitat	(<50%),	

or	regular	control	but	a	lot	of	suitable	habitat	(>50%)
4	 High	numbers	of	most,	little	control	and	a	lot	of	suitable	

hab	(>50%).
5	 	Very	high,	no	control,	a	lot	of	suitable	habitat	(>50%)

Possums, cats, mustelids, 
rodents likely in moderate 
numbers. <50% of catchment 
in suitable habitat but 
Friends of Waiora group 
does regular pest control. 

2

Completed	example:	(blank	word	version	also	available	from	NZ	Landcare	Trust	website)
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Wetland	‘WOF’	check

Introduced herbivores
0	 None	(catchment	on	pest-free	island	or	inside	predator	

fence)	
1	 A	few	species	(1-4)	in	low	numbers	(regular,	

comprehensive	pest	control	and/or	low	stocking	rate	for	
farm	animals)	

2	 Lots	of	species	(>4)	but	all	in	low	numbers	(regular,	
comprehensive	pest	control	and/or	low	stocking	rate)	

3	 A	few	species	(1-4)	and	some	in	high	numbers	(selective	
pest	control	and/or	moderate	stocking	rates)	

4	 A	few	species	(1-4)	but	all	in	high	numbers	(little	or	no	
pest	control	and/or	high	stocking	rates)	

5	 Lots	of	species	(>4)	and	in	high	numbers	(no	pest	
control,	and/or	high	stocking	rate)	

Some stock in catchment 
(cattle, sheep and horses) 
but low intensity grazing. 
Rabbits and hares are 
regularly controlled by 
Friends of Waiora group

2

Key undesirable plant species in catchment
0	 None
1	 A	few	(1-3)	
2	 1-4	undesirable	species	in	low	amounts
3	 5+	in	low	amounts
4	 5+	in	moderate	amounts
5	 Catchment	dominated	by	weeds

Area very weedy, catchment 
has blackberry, large-
leaved privet, pampas, 
wattle, gorse all in 
moderate amounts

4

% catchment in introduced vegetation
0	 None	–	all	catchment	in	native	veg
1	 <	25%	of	the	catchment	introd	veg
2	 25–49%	of	the	catchment	introd	veg
3	 50–74%	of	the	catchment	introd	veg
4	 >	75%	of	the	catchment	introd	veg
5	 Whole	catchment	is	non-native	veg

1/3-1/2 of immed ctchmt 
in farmland, much being 
retired and planted in 
native regn

2

Wetland isolation
0	 <	100	m	from	other	wetlands	
1	 101-500	m	to	nearest	wetland
2	 501	m	-	1	km	to	nearest	wetlands	
3	 1.01	-	2	km	km	to	nearest	wetlands
4	 2.01	–	4.9	km	km	to	nearest	wetlands
5	 No	other	wetland	within	5	km	radius

More wetland across road 
and next catchment

0

Total pressure index	(high	score	=	high	pressure	on	site) 15/35

*	Assign	degree	of	pressure	as	follows:	0=v.	low/	none,	1=low,	2=medium,	3=high,	4=v.	high,	5=extreme
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Wetland	‘WOF’	check

Wetland ‘WOF’  
Datasheet – Condition
SITE	NAME:	 Waiora Lagoon

LOCATION:		 Waiora Lagoon Rd, 10 km south of Onetaha E1783653 
N5989582

RECORDER:		 Sandi Beech DATE: 07 March 2012

Wetland condition index
Indicator Indicator components Comment	(see	section	5	in	the	Wetland	‘WOF’	

Check	module	for	full	descriptions)
Score 
0– 5*

Average 
score

Change	in	
hydrology

Impact	of	artifical	
structures

Culverts under road and road must 
have had some effect, seasonally 
dry (summer).

2 2.3

Water	table	depth Low (below gnd) when surveyed, 
seasonally wet, probably some 
reduction when hills cleared and 
seds infilled in places

3

Dry-land	plant	invasion Several planted native dryland 
species (kanuka, mahoe) and some 
dryland exotics thru-out

2

Change	in	water/
soil	quality	or	state	
(physico	chemical	
parameters)

Degree	of	
sedimentation/erosion

Catchmt dev in past would have 
released seds, but lots of regen on 
slopes so likely low to no input in 
recent times

4 3.5

Nutrient	levels Not measured. Dense raupo suggst 
high nutrient level but probably 
always been rel. high nutrients

3

von	Post	index Not applicable (not incl. in score) -

Change	in	
ecosystem	
intactness

Loss	in	area	of	original	
wetland

Some loss from lower catchment, 
now grass for car parking etc

3 4.3

Recent	vegetation	
damage/clearance

No recent clearance, is a reserve 5

Fish	barriers/	
connectivity

No downstream barriers, culverts 
under road to other side catchment

5

Completed	example:	(blank	word	version	also	available	from	NZ	Landcare	Trust	website)
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Wetland	‘WOF’	check

Change	in	amount	
of	animal	damage	
and	harvest	by	
humans

Damage	by	stock	or	
feral	hoofed	animals

No stock or wild ungulates, some 
minor rabbit damage

4 3.6

Introduced	predator	
impacts	on	wildlife

Possums, rodents, cats, mustelids, 
Friends of Waiora group does 
regular control but likely re-
invasion from ctchmt

4

Harvesting	levels None – reserve, no hunting etc 3

Change	in	
dominance	of	
native	plants

Introduced	plant	
canopy	cover

Some grey and crack willow but not 
dominant in canopy

5 4.5

Introduced	plant	
understorey	cover

Lots of herbaceous exotics and some 
invasive species but don’t dominate

4

Total wetland condition index	(high	score	=	wetland	in	good	condition)   /25

* 		Assign	degree of modification	as	follows	(if	answer	is	‘don’t	know’	calculate	average	excluding	that	indicator	
component):	5=v.	low/	none,	4=low,	3=medium,	2=high,	1=v.	high,	0=extreme
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Wetland	‘WOF’	check

Wetland ‘WOF’  
Datasheet – Perimeter
SITE	NAME:	 Waiora Lagoon

LOCATION:		 Waiora Lagoon Rd, 10 km south of Onetaha E1783653 
N5989582

RECORDER:		 Sandi Beech DATE: 07 March 2012

Edge condition
Indicator1 Descriptor Notes (e.g.	what	species?) Score*

Animal 
Damage

0					Animal	(e.g.	cattle,	sheep,	horse,	deer,	pig)	trampling	
and/or	grazing	is	severe	around	most	of	the	perimeter		
in	places	the	actual	wetland	edge	is	hard	to	make	out

No stock have access 5

2.5	 A	few	patches	of	severe	trampling	and/or	grazing	at	
the	edge,	or	light	damage	around	much	of	the	edge

5	 No	animal	damage	(note	if	this	is	because	wetland		is	
securely	fenced,	or	surrounded	by	wide	drains,	or	not	
in	grazing	land)

Weeds 0				Most	of	the	edge	plants	are	weeds	(non-native	
species),	in	any	vegetation	tier	(canopy,	shrub	layer,	
ground	layer)

Moderately weedy, 
most of the weeds also 
in the wetland, grey 
and weeping willow, 
pampas (mostly 
sprayed), blackberry

2.5

2.5	 	Many	exotic	species	(>3),	or	extensive	patches	of	
weeds,		but	mostly	native	plants	at	the	edge

5	 	No	weeds,	or	a	few	2-3	or	exotic	plants	scattered	
around	the	edge	(ignore	weeds	in	pasture	adjacent	to	
the	wetland)

Canopy 
dieback

0	 Severe	dieback,	many	large	patches	(>	3	strides	
long)	of	dead/	dying	native	plants,	or	smaller	patches	
scattered	around	most	of	the	edge

None seen on section of 
edge viewed

5

2.5	 Occasional	small	patches		(<	3	strides	long)	of	dieback,	
or	occasional	dead	native	plants	scattered	at	edge,	
or	many	plants	with	moderate	dieback	(<	half	plant	is	
dead)

5	 No	apparent	die-back	on	edge	zone	(first	3	m),	or	
occasional	native	plants	showing	some	dieback

Completed	example:	(blank	word	version	also	available	from	NZ	Landcare	Trust	website)
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Wetland	‘WOF’	check

Buffer 0	 No	buffer,	or	small	portion	(<25%	of	wetland)	has	
forest	or	scrub	buffer	>	10	m	wide	

Based on air photo, 
can see half has native 
buffer> 10 m but some 
up against road/mown 
grass

2.5

2.5	 25-75%	of	wetland	has	forest	or	scrub	buffer	>	10	m	
wide

5	 75-100	%	of	the	wetland	has	forest	or	scrub	buffer	>	10	
m	wide

Drains 0	 Drains	around	or	extending	from	the	wetland	with	
water	visibly	seeping	from	the	sides	and/or	flowing	
along	the	drain.	

Old drains, but filled 
with sed/veg

5

2.5	 Drains	present,	and	some	flow	of	water	but	little	side	
seepage.	

5	 No	perimeter	drains,	or	old	drains	present	but	mostly	
filled	with	sediment	and	vegetation,	or	still	water.

TOTAL SCORE 20/25

* High score means edge is in good condition.
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It’s really important to know how the ‘big picture’ 
is changing at your site to know if your restoration 
is going to plan, or if natural changes may alter your 
objectives for the site. Mapping the vegetation to 
capture a birds-eye view of the entire wetland is the 
easiest way to answer questions such as:

•	 Has	flooding	opened	up	pools	in	areas	of	dense	
vegetation? 

•	 Is	the	flax-manuka	scrub	developing	into	
kahikatea swamp forest? 

•	 Is	willow	slowly	replacing	the	sedgelands?	
•	 Are	dryland	species	indicating	a	change	in	

water level? 
•	 What	types	of	vegetation	are	increasing	in	

area, and which ones decreasing? 

Skills needed

 Computer/	internet	use

 Aerial	photo/map	reading

 Vegetation/	plant	id	skills

 Field	navigation/	GPS	use

 Camera	skills

Equipment checklist

 Standard	safety	gear

 VEGETATION MAP DATASHEET

 PHOTO	RECORD	DATASHEET

 Computer

 Internet access

 Several	good	quality	aerial	
photos,	some	laminated

 Vivid	marker

 Binoculars

 Pens/pencils

 Clipboard	&	paper	or	notebook

 Digital	camera

 Camera	batteries	+	spare	

 Memory	card	+	spare

 Compass	

 GPS	unit,	batteries	and	
manufacturer’s	instructions

 Transparent	1	mm	grid	(optional)
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1.2 Complete a monitoring plan 
If	this	is	the	first	time	you	are	making	a	vegetation	
map	complete	the	WETLAND	MONITORING	MINI	
PLAN.	If	not,	check	the	mini	plan	to	ensure	you	are	
following	the	plan	actions.

1.3 Draw a preliminary map
Draw	boundaries	around	vegetation	or	other	
cover	(such	as	open	water	or	bare	mud)	that	look	
a	different	colour	and	texture	on	the	photo,	either	
on	the	printout	and/or	screen	using	Google	Earth	or	
Google	Maps	(see	the	Creating	a	Management	Map	
module).	If	using	electronic	maps	draw	the	shapes	
as	complete	polygons	-	i.e.	start	and	finish	the	line	at	
the	same	place	to	create	an	individual	closed	shape,	
and	do	this	for	every	shape	–	don’t	use	the	line	of	an	
adjacent	shape	as	a	boundary,	because	you	won’t	be	
able	to	measure	the	size	of	your	polygon.	

Print	several	copies	of	the	map	with	the	aerial	photo	
background.	File	at	least	one	‘clean’	high	quality	copy	
(i.e.	no	drawing/writing	on	it)	so	you	can	compare	
it	with	later	images	and	get	second	opinions.	Have	
another	clean	copy	for	use	in	the	field	–	you	may	wish	
to	laminate	it	or	take	a	few	sheets	of	transparent	
sheet	(e.g.	mylar)	to	draw	on	so	you	can	start	over	if	
you	make	a	mistake.	

Hydrosystems	(e.g.	marine,	estuarine,	riverine)	and	
wetland	types	(e.g.	bog,	fen,	swamp),	may	also	be	
included	in	the	map,	particularly	if	it	is	a	complex	
site.	Hopefully	that	information	is	in	your	wetland	
management	plan	and	guiding	your	restoration	
project.	If	not,	ask	your	local	council	or	DOC	office	for	
help,	they	may	already	have	a	map	of	your	site.

Hydrosystems	and	wetland	types	are	unlikely	to	
change	dramatically	in	short	time	frames,	except	by	a	
natural	disaster	such	as	flood	or	landslide,	so	you	will	
likely	only	need	to	redraw	hydrosystem	maps	after	
such	an	event.

1.   Plan your approach

1.1 Make sure no-one else has 
already done it. 

Ask	your	council	or	DOC	office	if	they	have	a	map	
of	your	wetland,	or	intend	to	create	one.	They	may	
have	historic	maps	and	photos,	GIS	or	wetland	staff	
who	can	advise	or	assist	you,	or	aerial	photos	on	the	
web	you	can	access.	Most	councils	have	a	copy	of	the	
Land	Cover	Database	which	is	a	good	start	for	coarse-
level	vegetation	type	–	you’ll	want	to	divide	up	some	
of	the	patches	into	finer	classes.	Other	databases	to	
ask	about	are	the	FENZ	(Freshwater	Environments	of	
New	Zealand)	and	WERI	(Wetlands	of	Ecological	and	
Representative	Importance).	

If	there	are	no	existing	maps,	ask	if	they	can	provide	
you	with	a	few	good	quality	printouts	of	your	site,	
or	where	to	buy	them.		An	ideal	map	scale	for	most	
small	(e.g.	less	than	2	km	long)	wetlands	is	around	
1:2500	or	1:5000.	

At	1:5000,	every	1	centimetre	on	the	map,	is	5000	
centimetres	(or	50	metres)	on	the	ground.		If	your	
wetland	is	smaller	than	1x2	km,	the	whole	site	will	
fit	on	a	sheet	of	A3	paper	at	1:5000.	If	the	wetland	is	
about	half	that	size,	go	for	1:2500	–	but	make	sure	the	
map	is	still	clear	enough	to	read	because	the	more	
you	‘zoom	in’	the	more	blurry	the	photo	looks.	Ask	
who-ever	is	supplying	the	photo	to	print	the	date	the	
photo	was	taken	(not	the	date	they	printed	out	the	
map	for	you!),	a	north	arrow,	scale	bar,	and	a	scale	
ratio	(you	definitely	need	the	ratio,	but	the	scale	bar	
is	handy	for	estimating	distance	when	you	are	in	the	
field).

Mapping	wetland	vegetation



MODULE 4: MAPPING WETLAND VEGETATION 4WETLAND MONITORING AND ASSESSMENT KIT    

1.4 Plan your route
Use	your	preliminary	map	to	work	out	how	many	
vegetation	types	you	probably	have,	and	where	
accessible	examples	are.	Plan	a	safe	and	efficient	
route	that	will	allow	you	to	look	at	a	good	range	of	
the	vegetation	types,	while	avoiding	hazards	like	un-
bridged	drains,	streams	or	ponds,	or	steep	slopes	and	
dense	bush	at	the	edge	that	may	be	hard	to	traverse.	
For	areas	that	you	can’t	reach,	use	high	points	
nearby.	Take	a	GPS	unit	to	record	where	you	went	
and	to	allow	others	to	follow	your	route	for	the	next	
round	of	mapping.	

1.5 Check your equipment
Have	all	the	equipment	on	the	list?	Camera	and	
GPS	working	ok?	Know	how	to	use	them?	Batteries	
charged	up?	Plenty	of	space	on	the	memory	stick?	Got	
a	field	buddy	and	permission	from	the	landowner(s)	
for	access?	
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2.			Collect	data	in	the	field	
Tell a ‘minder’ where you are going, who with, and 
when you expect to be finished, call or visit them 
when you finish so they know you are safe. Mark 
your wetland entry point on your GPS unit in case 
you lose your bearings.

In	the	field	you	will	correct	the	lines	on	your	
preliminary	map,	and	label	the	shapes	you	have	
drawn	with	the	appropriate	vegetation	type	or	land	
cover	(e.g.	water,	mud)	class.

Visit	the	wetland	with	a	clean	aerial	photo	and	your	
preliminary	map	to	ground-truth	it.	Find	a	nearby	high	
point	with	good	view	over	the	wetland.	Compare	the	
lines	on	your	map	with	what	you	can	see	(there	may	
have	been	some	changes	since	the	aerial	photo	was	
taken).	If	you	can’t	find	a	high	point	you	will	have	to	
skip	the	first	two	steps,	but	try	to	check	the	lines	on	
the	ground	as	best	you	can.

2.1 Take photos From	the	high	point,	take	photos	of	as	much	of	the	wetland	as	you	
can,	e.g.	as	a	series	of	panoramic	images	that	slightly	overlap	–	some	
cameras	have	a	panorama	feature.	Mark	your	position	on	the	map	
and	record	it	as	a	waypoint	on	your	GPS.	Record	the	direction	of	the	
photos.	e.g.	“IMG	0971-79	from	west	to	east,	looking	north”	on	the	
PHOTO	RECORD	DATASHEET.

2.2 Check lines Use	fixed	landmarks	like	roads,	buildings,	fencelines	or	large	trees	
to	match	up	features	on	the	map	with	what	you	see	on	the	ground.	
Ensure	the	map	is	facing	the	direction	you	are	looking.	Re-draw	any	
lines	that	don’t	seem	to	be	right.	Don’t	draw	features	you	can	see	
on	the	ground	but	are	too	small	to	see	on	the	map	-	if	you	think	they	
are	important,	make	a	note	on	the	map	and	use	an	arrow	to	mark	
their	location.	If	you	are	unsure	exactly	where	a	line	between	two	
vegetation	or	cover	types	goes,	draw	a	dashed	line	to	indicate	that	
uncertainty.	If	your	pre-drawn	map	is	too	‘busy’	to	add	to,	draw	on	a	
spare	clean	aerial	photo	or	sheet	of	mylar	placed	over	it.



MODULE 4: MAPPING WETLAND VEGETATION 6WETLAND MONITORING AND ASSESSMENT KIT    

2.3 Name patches Name	the	vegetation	or	land	cover	types	(e.g.	manuka	shrubland,	
raupo	reedland,	bare	mud,	open	water)	using	the	vegetation	types	
section	below.	Use	binoculars	and	if	you	are	still	unsure,	visit	some	
easy	to	reach	examples	for	a	closer	look.		If	you	can’t	see	or	reach	a	
patch	and	are	unsure	of	its	type,	write	“?”	or	what	you	think	it	might	
be,	followed	by	“?”	in	the	datasheet.	You	may	be	able	to	correctly	
identify	it	later.

Label	each	polygon	drawn	on	your	map	with	a	letter	code	specific	to	
each	cover	type	(e.g.	all	raupo	reedland	=	RR,	all	willow	forest	=	WF,	
all	open	water	=	OW),	and	then	a	number	for	each	individual	polygon	
of	that	type.	Now	each	polygon	has	a	unique	code	(RR1,	RR2,	WF1,	
OW1,	OW2,	OW3	etc).	Complete	the	VEGETATION	MAP	DATASHEET	by	
writing	the	polygon	letters	(RR,	WR,	OW	etc)	and	the	full	vegetation/
cover	type	name.	You	will	later	use	the	unique	patch	codes	RR1,	WF1	
etc	to	enter	area	(size)	and	vegetation	type	for	every	polygon	on	
the	map	into	a	spreadsheet.	You	can	also	use	RR1,		WF1	etc	on	the	
datasheet	if	you	want	to	write	different	notes	on	polygons	with	the	
same	cover	type.

2.4 GPS boundaries If	it’s	easy	to	move	around	in	your	site,	walk	around	the	edges	of	each	
vegetation	type	with	a	GPS	to	very	accurately	draw	the	boundaries	–	
or	at	least	mark	some	of	the	boundary	changes	as	waypoints,	perhaps	
from	the	safety	of	the	wetland	edge	–	e.g.	where	the	raupo	becomes	
willow	forest.

2.5 Photograph datasheets Take	a	clear	photo	of	your	datasheets	as	a	back	up	before	you	leave	
the	field.

Let your minder know you are back safe and sound.

Mapping	wetland	vegetation
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3.   Vegetation types

Vegetation	type	names	are	a	combination	of	dominant	
species	(composition)	and	dominant	growth	form	
(structure,	e.g.	forest,	scrub,	grassland).	

In	New	Zealand	we	use	the	Atkinson	naming	system	
(developed	by	Ian	Atkinson	in	1985).	It	is	based	on	
the	canopy	layer,	i.e.	the	layer	seen	from	a	birds-eye	
view	or	visible	on	an	aerial	photo.		That	may	include	
tall	trees	or	floating	duckweed	-	as	long	as	they	aren’t	
in	the	shade	of	another	plant,	they	are	part	of	the	
Atkinson	canopy.

Canopy	(C),	sub-canopy	(S)	and	groundcover	(G)	vegetation.	Canopy	is	all	vegetation	exposed	to	the	sky.	Redrawn	from	
Ward	and	Lambie	(1999).

The	system	also	uses	a	series	of	symbols	(e.g.	
brackets,	underlines)	to	say	roughly	how	much	cover	
each	species	contributes	to	the	canopy.	If	you	feel	
confident	using	the	symbols,	have	a	go,	because	it	
is	useful	information.	If	not,	just	use	the	names	of	
the	species	that	is	or	are	most	dominant,	along	with	
the	structural	class,	e.g.	grey	willow	forest,	raupo	
reedland,	or	raupo	and	flax	reedland.	You	can	write	
additional	descriptive	information	on	each	type	in	
your	notebook.
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3.1 Composition

Abundance
Identify the most abundant species	in	the	canopy	–	up	
to	3	that	each	cover	at	least	20%	of	the	canopy	in	their	
vegetation	type,	in	decreasing	order	of	abundance.	
Don’t	list	plants	that	are	very	scattered	just	because	
they	are	the	tallest,	e.g.	ignore	the	odd	cabbage	tree	
sticking	up	above	canopy	of	mostly	flax,	manuka	and	
raupo	–	make	a	comment	in	the	notes	if	you	wish.	
Remember:	canopy	is	the	topmost	vegetation	no	
matter	how	tall.	If	it	is	fully	exposed	to	sunlight	then	it	
is	part	of	the	canopy	for	vegetation	type	name.

Height
Separate	multiple	species	in	the	list	using	a	hyphen	(-)	
if	they	are	about	the	same	height,	or	a	forward	slash	(/)	
if	some	are	much	taller	to	indicate relative height,	e.g.	
“cabbage	tree/manuka”	means	cabbage	trees	much	
taller	than	manuka,	while	“cabbage	tree-manuka”	
means	they	are	about	the	same	height.	Tallest	tier	is	
always	listed	first.	Within	the	same	tier,	species	are	
listed	in	decreasing	order	of	amount	of	cover.

Cover 
If	you	are	confident	you	can	roughly	estimate the 
amount of cover	for	your	1-3	dominant	species,	add	
these	symbols	to	denote	%	plant	cover	as	follows:	
underlined	if	species	is	>50%	of	the	canopy,	in	(round	
brackets)	if	10–19%,	in	[square	brackets]	if	1–10%	-	and	no	
symbol	if	20-50%.	You	would	only	use	the	<20%	classes	
if	there	aren’t	any	species	that	cover	20%	each	–	e.g.	
scattered	plants	in	open	water	or	mostly	bare	mud.

For	example,	if	the	vegetation	in	a	polygon	on	your	map	
is 70% manuka with some taller but less abundant grey 
willow covering 25% of the canopy, and the remaining 
5% is cabbage tree, you would write it: “Grey willow/
manuka”	with	willow	first	because	it	is	taller.	If	the	
willow was roughly the same height as the manuka 
you would write it: Manuka-grey	willow	(manuka	first	
because it is more abundant than willow and they are the 
same height). Note that grey willow has no symbol (its 
cover is 20-50%), while manuka is underlined because its 
cover is >50%. Cabbage tree is not listed because its cover 
is <20%.

3.2 Structure
•	 Add	a	structure	name	according	to	the	dominant	

cover	type.	

•	 Do	plants	(of	any	type)	cover	more	than	20%	of	
the	surface?	If	not,	the	structure	is	the	type	of	
surface,	e.g.,	waterbody, rockland, boulderfield, 
stonefield, gravelfield, sandfield, siltfield, 
clayfield, loamfield, peatfield, shellbed, salt 
crust, mudfield.

•	 If	plants	cover	>20%	of	the	surface,	use	the	table	
below	to	decide	what	type	of	plant	form	(e.g.	
trees,	shrubs,	herbs)	is	the	most	abundant	in	the	
canopy	(i.e.	bird’s	eye	view).	E.g.	in	a	herbfield,	
herbs	(of	any	species)	must	cover	at	least	20%	of	
the	canopy	and	must	collectively	make	up	more	
of	the	canopy	than	any	other	plant	form.

Mapping	wetland	vegetation
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If the plants in the canopy are 
mostly types of :

Such as… It’s a..

Trees: Woody	plants	with	trunks	
>	10	cm	diameter	at	chest	height,	
that	cover	>80%	of	the	canopy.

Kahikatea,	swamp	maire,	pukatea,	putaputaweta,	
kanuka,	large	manuka,	cabbage	tree.	Trees	form		>80%	
of	the	canopy.	With	deciduous	species	such	as	willow	
and	alder,	measure	canopy	when	in	leaf.	

Forest

Trees:	that	cover	20-80%	of	the	
canopy.

Tree	canopy	cover	20–80%,	tree	cover	exceeding	that	
of	any	other	growth	form,	but	tree	canopy	patchy	over	
lower,	non-woody	vegetation.

Treeland

Table 1. COMMON STRUCTURE CLASSES  
Adapted	from	Atkinson	1985

Forest: Trees	form		>80%	of	the	canopy	cover. Treeland: Trees	that	cover	20–80%	but	tree	canopy	
patchy	over	lower,	non-woody	vegetation.

Mapping	wetland	vegetation

Forest

Treeland
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If the plants in the canopy are 
mostly types of :

Such as…           It’s a..

Shrubs: Woody	plants	with	trunks	
<	10	cm	diameter	at	chest	height,	
that	cover	>80%	of	the	canopy.

Swamp	coprosma,	small	manuka,	tauhinu.	Shrubs	form		
>80%	of	the	canopy.

Scrub

Shrubs:	that	cover	20-80%	of	the	
canopy.

Shrubs	cover	20–80%	of	the	canopy Shrubland

Mapping	wetland	vegetation

Scrub: Woody	plants	with	trunks	<	10	cm	diameter	at	chest	height,	that	cover	>80%	
of	the	canopy.

Shrubland: Shrubs	cover	20–80%	of	the	canopy.

Sedgeland: Smaller,	sward-forming	clumping	plants	with	slightly	sharp-edged	leaves.

Grassland: Swamp	millet,	mercer	grass,	Glyceria	maxima.

Treeland: Trees	that	cover	20–80%	but	tree	canopy	patchy	over	lower,	non-woody	
vegetation.

Shrubland
Treeland

Sedgeland

Scrub

Grassland
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If the plants in the canopy are 
mostly types of :

Such as… It’s a..

Flaxes Species	of	Phormium Flaxland

Reeds:	Tall,	upright,	hollow	or	
spongy-stemmed	plants	that	
emerge	above	shallow	water.

Raupo	(Typha),Species	of	Bolboschoenus,	
Schoenoplectus,	Phragmites,		Baumea articulata,	and	
Eleocharis sphacelata.

Reedland

Rushes:	Stiff,	upright	(not	arching)	
stems/leaves.

Mostly	species	of	Juncus,	but	also	Lepidosperma	
australe, Isolepis nodosa,	Sporadanthus, Empodisma, and 
Apodasmia	and	shorter	species	of	Baumea, Eleocharis 
and Schoenus.	Generally	shorter	than	the	species	that	
form	reedlands

Rushland

Mapping	wetland	vegetation

Reedland: Tall,	upright,	hollow	or	spongy-stemmed	plants	
that	emerge	above	shallow	water.
Sedgeland: Smaller,	sward-forming	clumping	plants	with	
slightly	sharp-edged	leaves.

Rushland: Stiff,	upright	(not	arching)	stems/leaves.Flaxland: Species	of	Phormium.

Flaxland

Rushland

Reedland
Sedgeland
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If the plants in the canopy are 
mostly types of :

Such as… It’s a..

Tussocks:	Big,	individual	clumps	of	
grasses	or	sedges	>10	cm	tall	with	
fine	arching	leaves.

Species	of	Chionochloa, Cortaderia, Gahnia,	Carex	
secta, C. virgata, C. appressa),	umbrella	sedge	(Cyperus 
ustulatus),	and	Schoenus	pauciflorus

Tussockland

Sedges:	Smaller,	sward-forming	
clumping	plants	with	slightly	
sharp-edged	leaves.

Smaller	Carex	species,	Isolepis, Cyperus, Carpha,	and	
Schoenus.

Sedgeland

Mapping	wetland	vegetation

Sedgeland:	Smaller,	sward-forming	clumping	plants	with	slightly	sharp-edged	leaves.

Tussockland: Big,	individual	clumps	of	grasses	or	sedges	>10	cm	tall	with	fine	
arching	leaves.

Treeland:	Trees	that	cover	20–80%	but	tree	canopy	patchy	over	lower,	non-woody	
vegetation.

Treeland

Sedgeland

Tussockland
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If the plants in the canopy are 
mostly types of :

Such as… It’s a..

Ferns Fern	cover	e.g.	bracken,	species	of	Gleichenia Fernland

Grasses:	Sward-forming	grasses. Swamp	millet,	mercer	grass,	Glyceria	maxima Grassland

Mapping	wetland	vegetation

Fernland:	Fern	cover	e.g.	bracken,	species	of	Gleichenia

Grassland:	Swamp	millet,	mercer	grass,	Glyceria	maxima.

Forest:	Trees	form	>80%	of	the	canopy	cover.

Grassland

Forest

Fernland
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If the plants in the canopy are 
mostly types of :

Such as… It’s a..

Herbs:	Herbaceous,	lush	green,	
short-lived	plants.	

Water	cress,	water	celery	(Apium	nodiflorum),	willow	
weed	species

Herbfield

Other	classes	infrequently	found	include	Mossfield, Lichenfield, Algalfield, Turf, Cushionfield	where	the	cover	of	
ferns,	moss,	lichen,	algae,	turf-forming	species	or	cushion	plants	respectively	are	>20%,	and	exceed	cover	of	any	
other	growth	form.

Mapping	wetland	vegetation

Herbfield:	Herbaceous,	lush	green,	short-lived	plants.

Mossfield:	Where	the	cover	of	ferns,	moss,	lichen,	algae,	turf-forming	species	or	
cushion	plants	respectively	are	>20%,	and	exceed	cover	of	any	other	growth	form.

Shrubland:	Shrubs	cover	20–80%	of	the	canopy.

Forest:	Trees	form		>80%	of	the	canopy	cover.

Shrubland

Forest

Mossfield

Herbfield 
(watercress)
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4.   Back at base

4.1 Complete the map
If	you	only	have	paper	maps,	make	a	tidy	version	with	
corrected	lines	and	polygon	labels.	Calculate	the	area	
of	each	polygon	by	placing	a	transparent	1	mm	grid	
over	the	map	and	counting	the	squares	for	each	shape	
(with	a	bit	of	give	and	take	where	lines	cut	through	
squares).	Put	the	number	of	grid	squares	for	each	
polygon	into	a	spreadsheet	along	with	the	vegetation	
type	name.	In	another	column	calculate	the	actual	area	
of	each	shape.	You	will	need	to	know	the	exact	scale	of	
your	map	to	convert	square	mm	to	actual	size	on	the	
ground.		If	your	map	is	1:5,000	then	each	1	mm	square	
equals	5	square	meters	on	the	ground.

If	you	have	an	electronic	map,	update	the	lines	and	
add	the	vegetation	type	name	to	the	title	window	in	
the	information	box	for	each	polygon.	

Calculate	the	area	in	square	metres	or	hectares	of	
each	vegetation/land	cover	type	in	your	map,	e.g.	
using	the	‘Earthpoint’	website.	In	Google	Earth,	
right	click	on	the	polygon	and	select	‘Copy’	then	
go	to	Earthpoint	and	‘Paste’	into	the	box	below	
‘Instructions’.	Ask	for	the	results	to	be	presented	
in	hectares	or	square	metres	and	choose	‘view	on	
webpage’.	Currently	you	can’t	measure	the	area	
of	a	shape	in	Google	Maps,	but	you	can	draw	the	
shapes	of	your	polygons	directly	into	other	websites	
to	calculate	area,	e.g.	Google	Map	Developers	or	
GeoJason.	Put	the	data	into	an	excel	spreadsheet	
to	make	simple	calculations	and	a	graph	showing	
change	in	extent	of	each	vegetation	type	over	time.

Mapping	wetland	vegetation
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4.2 Store the data
Download	photos	at	the	first	opportunity	and	save,	
along	with	your	electronic	map	files	(e.g.	kml	or	kmz)	
onto	a hard drive.	Store	the	photos	in	folders	bearing	
the	site	name,	module	name	and	year.	If	you	have	
used	the	camera’s	pre-set	photo	number	on	your	
datasheet,	don’t	rename	the	image	file.	Right	click	
on	an	image	file	and	select	‘Properties’	if	you	want	to	
confirm	the	time	and	date	a	shot	was	taken.

Send	the	kmz/kml	file	to	your	colleagues,	and	if	you	
have	a	web-site,	store	images,	including	a	photo	of	
your	map,	there,	along	with	the	relevant	information	
(or	use	an	image	hosting	site	such	as	Flickr).	You	can	
also	load	them	onto	Google	Earth,	positioning	each	
image	at	its	actual	location.	

Back-ups	can	be	stored	on	DVD,	also	useful	to	send	
to	others,	but	don’t	rely	on	them	for	permanent	
storage.		Keep	back-ups	in	a	different	location	to	the	
originals.

Print out	the	corrected	copy	of	your	electronic	map,	
and	any	important	photos	that	helped	you	redraw	
the	lines,	and	clip	them	together	in	a	folder	divided	
into	relevant	years.	Make	sure	the	date	is	written	or	
printed	on	each,	including	the	date	the	photo	was	
actually	taken	if	you	have	that	information.	Ideally	
the	folder	will	also	contain	this	module’s	mini	plan,	
reports,	printed	maps,	directions	to	the	photopoints	
and	other	relevant	monitoring	data,	along	with	CDs/	
DVDs	and	notes	on	where	the	hard	drive	copies	
are	stored.	If	your	council	or	DOC	office	is	involved	
in	your	site	they	may	be	willing	to	store	hard	and	
electronic	copies	on	their	systems,	which	will	likely	be	
archived	in	perpetuity.

4.3	 Repeat/update
•	 If	using	aerial	photos	to	map	wetland	

vegetation,	your	monitoring	intervals	will	be	
governed	by	how	often	new	aerial	photos	of	
your	site	are	taken.	

•	 Try	to	ensure	the	new	aerial	photos	are	similar	to	
those	used	to	draw	the	original	map:

-	 Taken	at	a	similar	time	of	year

-	 Of	a	similar	resolution	(sharpness)	-	though	
in	reality	image	resolution	tends	to	get	
stronger	every	iteration

-	 Able	to	be	clearly	printed	at	the	same	scale

4.4 Interpret the data
Summarise	the	information	in	your	spreadsheet,	
including:

•	 How	many	patches	of	each	type	of	vegetation

•	 Smallest,	largest	and	average	patch	size	for	each	
type

•	 Total	area	for	each	vegetation	type

Make	a	simple	graph	showing	the	total	area	of	each	
vegetation	type	for	each	year,	to	show	trends	over	
time.

When	interpreting	your	data	bear	in	mind:

•	 An	increase	in	the	area	of	open	water	may	be	the	
result	of	restoration	–	but	water	level	can	also	
fluctuate	naturally,	you	need	a	consistent	trend	
over	many	years	and	to	compare	your	map	data	
with	water	level	monitoring	results

•	 If	your	maps	are	taken	at	different	times	of	year	
your	vegetation	maps	can	look	very	different	
(e.g.	with	high	water	covering	sedges,	or	willows	
in	summer	leaf)

•	 Camera	angle	can	distort	the	look	of	open	water	
on	sunny	days

•	 If	your	maps	are	at	different	intervals,	say	7	years	
between	time	1	and	2,	10	years	between	years	2	
and	3,	you	can	calculate	the	average	amount	lost	
or	gained	per	year	to	fairly	compare	change	over	
different	time	intervals.

4.5	 Report	the	data
Fill	out	the	WETLAND	MONITORING	REPORT	
template,	inserting	or	attaching	a	picture	of	your	
map,	and	any	earlier	versions	(with	their	dates)	for	
comparison.	Comment	on	any	important	changes	(or	
lack	of),	along	with	notes	on	why.

Mapping	wetland	vegetation
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Useful websites/reading

Wetland Types in New Zealand	by	describes	a	
system	for	classifying	and	naming	New	Zealand	
wetland	types.	www.doc.govt.nz/upload/
documents/science-and-technical/WetlandsBW.pdf

Google Maps	http://maps.google.co.nz/		

Google Map Developers or GeoJason –	draw	
shapes	directly	on	screen	to	calculate	the	area	
of	a	zone	of	interest	www.mapdevelopers.
com/area_finder.php	or		http://geojason.info/
demos/line-length-polygon-area-google-maps-v3/

Google Earth www.google.com/earth/index.html	

Earthpoint –	calculate	the	area	and	perimeter	
of	a	shape	you	have	drawn	in	Google	
Earth	www.earthpoint.us/Shapes.aspx

GPS Visualiser –	load	GPS	data	onto	a	map	and	
save	as	a	kml	file	for	use	in	Google	Earth/Maps

Convert co-ordinates to NZTM  
www.linz.govt.nz/geodetic/conversion-
coordinates/online-conversion-service/index.aspx

Topomap –	good	for	seeing	contour	
lines	in	more	detail	than	on	Google	Maps	
or	Google	Earth	www.topomap.co.nz/

 
Auckland Council GIS Viewer –	if	your	wetland	is	
in	the	Auckland	region	this	has	very	detailed	aerial	
photos	-	and	historic	photos	in	places.	If	your	site	isn’t	
in	Auckland,	ask	your	local	regional	council	if	they	
have	a	similar	on-line	tool.	www.aucklandcouncil.
govt.nz/EN/Services/GIS_maps/Pages/Home.aspx	

DOCgis online map viewing tool  – on	the	DOC	
website.	Has	lots	of	useful	data	layers	like	land	
parcels,	reserve	boundaries,	Land	Cover	database,	
topo	maps,	and	some	aerial	photos.	Can	also	be	
used	to	calculate	areas	and	distances	of	shapes	you	
draw.	You	may	have	to	zoom	in	or	out	to	activate	a	
tool	or	layer.	Your	regional	council	may	have	a	similar	
product	–	check	their	website.	
http://gis.doc.govt.nz/docgis/

Mapping	wetland	vegetation
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Mapping	wetland	vegetation

Vegetation Map Datasheet
SITE NAME: Waiora Lagoon

LOCATION:		 Off Waiora Lagoon Rd, 10 km south of Onetaha.  
E1783653 N5989582

RECORDER:		 Sandi Beech DATE: 07 March 2012

POLYGON	
LETTER	CODE

VEGETATION	TYPE1 (Atkinson)	
or	LAND	COVER	TYPE	(e.g.	
open	water,	bare	mud).

BRIEF	DESCRIPTION	(main	species,	distinctive	features,	
broad	location	/	extent,	approx	%	of	wetland	area,	
threats	e.g.	weeds	etc.)

RR (Salix babylonica)/
Typha orientalis-
Calystegia sepium 
subsp roseatum 
reedland

Raupo reedland forms most of the 
wetland, probably around 60% (need 
to confirm from polygon sizes). Occurs 
as two separate patches (RR1 in eastern 
arm, RR2 on far side of pond in the small 
tributary that flows from the north)

GG Glyceria maxima 
grassland

Solid patch in wetter area close to stream 
that runs along western side of wetland. 
No other species appear to grow with it. 
Grades abruptly to raupo. Probably covers 
around 30% of wetland.

OW [Nymphaea alba]/ 
water

Ponded area of open waterjust above 
bund, about 20x 15 m in extent (going 
from air photo). Some water lilies 
(Nymphaea) growing in one corner 
(eastern side), forms patch about 2x3, 
ie less than 10% of the area.

MS Cordyline australis/
Leptospermum 
scoparium-Phormium 
tenax treeland

Manuka scrub – area of dense manuka 
with emergent scattered cabbage trees 
(some dense clusters) and abundant 
flax at top end of wetland above raupo. 
Merges with manuka on the slope 
(dryland) used GPS to mark boundary 
of wetland here – can’t distinguish on 
air photo. Good diversity of native sedges 
under the manuka, no weeds noticed. 

1	Main	‘canopy’	species,	use	/	or	–	for	different	or	same	height;			50-100%				20-49%			(10-19%)			[1-9%]

NOTES:  Tiny island dominated by a couple of privet trees near the raupo – too 
small to map out separately so marked with arrow on map. Has quite a few 
weeds on it – gorse, pampas, Carex divulsa

Completed	example:	(blank	word	version	also	available	from	NZ	Landcare	Trust	website)



WETLANDS MONITORING 
AND ASSESSMENT KIT 

WEED SURVEY
MODULE 5

LEVEL  Intermediate

PEOPLE 2

BUDGET $

WHEN  Summer

REPEAT Every year

IN A NUTSHELL

•	 Regular	s
urveillan

ce	along	
tracks,	ed

ges,	

open	are
as	to	loo

k	for	and
	record	w

eeds

•	 Use	of	G
PS	to	acc

urately	re
cord	wee

d	

presence

•	 Combine
	with	‘WO

F’	Perime
ter	Walk	

and	

Vegetatio
n	Plots	fo

r	extra	d
ata

•	 INDICATO
RS	MEAS

URED:	Ty
pe,	locat

ion,	

density	o
f	weed	sp

ecies,	pre
sence	of	

seedlings
/	new	inf

estations



MODULE 5: WEED SURVEY 2WETLAND MONITORING AND ASSESSMENT KIT    

Equipment checklist

 Standard	safety	gear

 Site	map	including	of	previous	
infestations

 WEED DATASHEET

 Weed	ID	books

 Pencils

 Clipboard

 Digital	camera

 Charged	camera	batteries

 Spare	camera	batteries	

 Memory	card	and	spare	card

 Compass	

 GPS	unit,	batteries	and	
manufacturer’s	instructions

 Binoculars

 Black	plastic	weed	bag

 Sample	bag

 Permanent	marker

Skills needed

 Plant	identification

 Field	navigation

 GPS	use

Weeds are one of the major issues wetland 
restoration groups tackle. Regular weed surveys 
allow you to find, and keep on top of them. Use 
GPS to make it easy for the control team to locate 
your infestations, and for follow up visits to 
ensure weeds haven’t re-established.

There are different methods depending on your 
needs (objectives) and risks. If your biggest risk is 
spending money on weed control unnecessarily, 
you may wish to monitor plots for a few years 
to see if/which weeds are spreading. Use the 
VEGETATION PLOTS module in this kit. If the 
biggest risk is spending money eradicating serious 
weeds that you let ‘get away’ then you should 
focus on weed surveillance using the methods in 
this module.

The time and effort required will depend on your 
wetland size and ease of access.
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TOP TIP: 

 
The act of searching for 
weeds may actually cause 
them to spread! Keep your 
clothes and boots clean of 
mud and seeds. Minimise 
trampling damage – 
weeds love to establish on 
bare areas.

1.   Plan your appraoch

1.1 Find out what’s already been 
done

Ask	your	regional	council	and	Department	of	
Conservation	if	they	already	monitor	weeds	at	your	
site.	Or	if	they	have	any	species	records	or	other	data	
from	previous	surveys	that	would	help	you	establish	a	
baseline.	Ask	what	are	generally	the	most	important	
wetland	weed	species	to	monitor	in	your	area,	
because	you	will	likely	have	to	prioritise	and	ignore	
non-threatening	weeds	like	small	annual	herbs.

1.2 Learn your weeds
If	you	don’t	have	a	keen	botanist	on	your	team,	see	if	
your	regional	council,	local	Botanical	Society,	National	
Wetland	Trust	member,	Forest	and	Bird	Society,	DOC	
office	or	University,	has	anyone	willing	to	help.	They	
may:

•	 provide	resources	to	help	you	identify	weeds

•	 join	you	in	the	field	for	each	survey	or	once	to	
teach	you	the	threatening	weeds	in	your	site

•	 help	you	build	a	photo	and/or	pressed	sample	file	
of	weeds	in	your	site

•	 identify	samples	you	bring	back	from	the	field

Make	sure	you	know	that	what	you	are	recording	or	
controlling	is	a	weed,	not	a	native	look-alike.	Some	
examples	of	easily	confused	species	are	the	native	
bindweed	(Calystegia)	species,	the	threatened	native	
water	milfoil	(Myriophyllum robustum),	umbrella	
sedge	(Cyperus),	species	of	Juncus rush,	and	the	
native	swamp	millet	grass.	Seek	advice	from	a	
knowledgeable	botanist	before	contemplating	any	
control.

1.3 Complete a monitoring plan
If	this	is	the	first	time	you	are	doing	weed	monitoring,	
complete	the	WETLAND	MONITORING	MINI	PLAN.	If	
not,	check	the	mini	plan	to	ensure	you	are	following	
the	plan	actions.	Some	aspects	of	the	mini	plan	may	
need	to	be	completed	during	a	site	visit.

1.4 Check your equipment 
Have	all	the	equipment	on	the	list?	Camera	working	
ok?	Batteries	charged	up?	Plenty	of	space	on	the	
memory	stick?	Got	a	field	buddy	and	permission	from	
any	landowners	for	access?	Boots	and	clothing	free	of	
seeds	and	dirt?

1.5 Plan your route 
For	small,	narrow	wetlands	focus	on	the	perimeter	
and	tracks	–	it’s	where	many	weeds	first	enter	a	
wetland,	you’ll	minimise	damage,	and	it’s	safer.	Use	
good	binoculars	to	see	further	into	the	wetland	from	
tracks	and	from	high	points.		In	larger	wetlands,	
focus	on	tracks	and	edges,	open	areas	(e.g.	pond/
stream	edges),	and	clearings	(e.g.	after	a	fire	or	major	
flood).	You	may	also	need	to	establish	some	transects	
(marked	but	untracked	routes	across	the	wetland).	
Use	a	recent	aerial	photo	to	find	large	canopy	weeds	
like	willow	and	alder.

Weed	survey



MODULE 5: WEED SURVEY 4WETLAND MONITORING AND ASSESSMENT KIT    

2.   Collect data in the field 
Tell a ‘minder’ where you are going, who with, and 
when you expect to be finished, call or visit them 
when you finish so they know you are safe. Mark 
your wetland entry point on your GPS unit in case you 
lose your bearings.

2.1  Set up GPS Set	the	GPS	to	record	co-ordinates	in	NZTM	format	(follow	the	
instruction	manual	for	your	model).

2.2 Record target weeds There	are	three	options	depending	on	whether	the	target	weeds	
are	individuals,	contained	patches,	or	widespread	over	the	wetland.	
Each	is	recorded	on	the	same	WEED	DATASHEET,	although	you	may	
wish	to	list	widespread	species	on	a	separate	page.	Clearly	distinguish	
the	three	options	by	always	listing	patches	in	the	x	by	x	format,	and	
widespread	species	by	the	%	symbol.

i						Where	target	weeds	are	sporadic individuals	that	can	be	counted,	
such	as	a	few	alder	plants	and	scattered	gorse	plants	at	the	
wetland	edge,	write	their	co-ordinates	or	GPS	waypoints	and	the	
number	of	individuals	on	the	WEED	DATASHEET.	Put	each	species	
on	a	separate	line.	Add	a	new	waypoint	where	there	is	a	gap	of	>	
10	m	between	plants	of	the	same	species.

ii					For	suckering or spreading species,	like Glyceria	or	blackberry,	
note	the	area	of	the	infestation	in	metres	by	metres.	If	they	are	
too	big	to	estimate,	create	a	waypoint	at	the	first	corners.	As	you	
reach	the	far	end,	use	the	‘Find	waypoint’	feature,	and	select	‘Go	
To’	the	first	waypoint	–	the	GPS	will	display	how	far	away	the	first	
edge	of	the	infestation	is,	allowing	you	to	estimate	the	patch	size.	
Record	the	patch	size,	e.g.	10x2	m,	on	the	WEED	DATASHEET.	Use	
this	format	to	distinguish	from	the	number	of	plants.

iii				For widespread species that	are	present	across	a	large	area	of	
the	wetland	–	too	many	to	count	or	waypoint	them	all	-	record	
the	waypoint	at	which	they	were	first	encountered	and	note	the	
approximate	%	of	the	site	over	which	they	are	spread,	along	with	
the	relative	density	of	infestation	(dominant,	common,	scattered).		
E.g.	Grey	willow	50	%D	and	50%	S	to	indicate	grey	willow	forms	a	
solid	canopy	over	half	of	the	wetland	and	is	scattered	over	the	
other	half.	You	may	not	know	until	you	have	traversed	the	wetland	
if	a	species	is	sporadic	or	widespread,	and	may	have	to	alter	the	
WEED	DATASHEET	accordingly.	

Weed	survey

You	will	walk	the	predetermined	route	looking	for	
target	weed	species.	Use	the	GPS	‘track’	function	to	
record	the	route	followed	or	search	area	covered	
(this	tells	you	how	much	of	the	wetland	you	have	
covered,	including	where	you	haven’t	encountered	
weed	species).	Build	a	species	list	as	you	walk.	Record	
infestations	by	creating	a	waypoint.	It’s	easiest	to	
use	the	waypoint	number	automatically	allocated	by	
the	GPS	unit	and	write	the	relevant	information	on	a	
record	sheet.
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2.3 Photograph it Take	photos	of	each	infestation,	including	clear	close	up	shots	of	
flowers/	seed	heads,	seeds,	and	leaves.	Not	only	is	it	handy	for	double	
checking	your	identification,	but	you	can	give	the	photo	of	the	actual	
target	plant	to	the	control	team.	Photographs	are	also	a	useful	record	
of	an	infestation	(e.g.	on	a	bluff	or	quarry	face)	–	take	a	photo	and	
record	location,	direction,	and	photo	number	in	the	site	sheet	notes	
field.

2.4 Collect it Collect	samples	for	species	of	uncertain	identification,	but	only	if	
there	is	plenty	of	plant	matter	to	ensure	you	didn’t	remove	the	last	
colony	of	a	rare	species!	For	smaller	plants	collect	an	entire	plant	that	
has	fruit/flowers/seeds,	include	roots.	For	trees	take	a	small	branch	
that	has	several	leaves,	not	just	one	leaf	and	include	flowers/fruit.	Also	
take	general	and	close	up	photographs	and	record	the	waypoint	and	
general	details	about	its	height,	growth	form,	colour	etc.	

2.5 Remove it If	you	encounter	a	small,	easily	controlled	infestation	of	a	very	invasive	
species,	and	are	very	confident	in	your	identification,	it	makes	sense	
to	remove	it,	as	long	as	you	are	certain	you	can	hand	pull	it	without	
causing	further	spread.	Double	bag	it	securely	in	black	plastic	and	
dispose	of	to	landfill.	Record	the	infestation	as	per	normal,	but	write	
in	the	notes	that	you	removed	it	–	it’s	important	to	be	able	to	re-visit	
the	site	to	ensure	it	hasn’t	re-established.

Let your minder know you are back safe and sound.
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3.   Back at base

3.1 Store the data
•	 Download	photos	and	GPS	data	files	at	the	first	

opportunity	and	save	onto	a	hard	drive	(internal	
or	external),	with	backups	on	DVD/CD	stored	in	a	
different	location	to	the	originals.	

•	 Store	photos	in	folders	bearing	the	site	name,	
module	and	year.	If	you	have	used	the	camera’s	
pre-set	photo	number	on	your	datasheet,	don’t	
rename	the	file.	Right	click	on	an	image	file	and	
select	‘Properties’	if	you	want	to	confirm	the	
time	and	date	a	shot	was	taken.

•	 Have	the	GPS	data	saved	as	a	kml	or	kmz	file	so	
they	can	be	opened	in	Google	Earth	or	Google	
Maps.	Double	check	that	they	are	in	the	right	
location	on	the	map/aerial	photo.	You	can	load	
photos	and	waypoints	onto	Google	Earth,	
positioning	the	image	at	its	actual	location.

•	 Enter	the	data	from	the	data	sheets	into	an	excel	
spreadsheet.	Take	great	care	not	to	introduce	
errors.

•	 Print	out	a	copy	of	the	spreadsheet	and	put	in	
a	folder	divided	into	relevant	year.	Ideally	the	
folder	will	also	contain	this	module’s	mini	plan,	
reports,	printed	maps,	directions	to	the	weed	
survey	lines	and	other	relevant	monitoring	data,	
along	with	CDs/	DVDs	and	notes	on	where	the	
hard	drive	copies	are	stored.

3.2 Analyse and interpret the data
•	 Make	a	copy	of	the	spreadsheet.	

•	 Sort	the	data	by	‘Species’	using	the	Sort	option	
under	the	Data	tab.

•	 Copy	the	species	column	to	another	worksheet	
and	use	the	Advanced	Filter	option	under	the	
Data	tab,	making	sure	to	tick	the	‘unique	records	
only’	box.	Then	copy	the	whole	column	and	
paste	into	a	word	document,	creating	a	list	of	all	
the	species	recorded	from	your	survey.

Weed	survey
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•	 Keep	records	of	control	efforts	for	the	waypoints	
of	targeted	weeds,	add	them	to	a	new	column	in	
the	spreadsheet.

•	 Add	a	‘Status’	column	for	each	year	to	indicate	
if	a	species	that	was	previously	recorded	has	
‘Gone’,	‘Spread’,	‘Died’	etc	since	the	previous	
monitoring	period.

•	 If	you	have	data	from	previous	visits,	look	for	
changes	in	the	extent	and	status	of	weed	species	
over	time.	

•	 Are they being reduced in area, or continuing 
to expand? 

• Are new weed species arriving at the site? 

• Is the number of weed species increasing over 
time? 

• What is the total area or level of infestation by 
higher priority weeds?

•	 Interpret	your	findings,	e.g.	

• Are species not previously recorded new 
arrivals or overlooked first time?

• Are species not recorded this time indicating 
possible decline in a species, successful weed 
control, or were they overlooked or mis-
identified on one of the visits?

You	can	create	simple	graphs	to	show	change	over	
time,	e.g.	in	total	number	of	native	species.

3.3 Report the data
Complete	the	REPORT	TEMPLATE	and	share	the	
results	with	your	staff/	volunteers,	and	if	appropriate,	
funders/	supporters	and	management	agencies.	Put	
a	printout	in	your	monitoring	folder	and	save	a	copy	
with	your	other	monitoring	files	on	your	website	/	
computer.

Include	the	following:

•	 Number	of	weed	species	present

•	 Species	most	frequently	encountered

•	 Species	forming	the	greatest	extent	of	
infestation

•	 Extent	and	frequency	of	infestations	of	highly	
threatening	weed	species

•	 Species	present	only	as	seedlings	(indicating	
potential	new	incursion)

•	 Area	affected	by	weeds

•	 Percentage	of	project	area	affected	by	weeds

•	 Percentage	of	project	area	affected	by	a	
particular	weed	species.

•	 Reference	to,	or	a	summary	of,	weed	control	
undertaken	during	the	monitoring	period.

Compare	the	results	with	your	restoration	plan	–	
does	it	need	any	changes	to	deal	with	new	or	reduced	
threats?

3.4 Subsequent visits
•	 Take	a	GPS	unit	with	the	waypoints	of	the	

previous	survey	and	use	it	to	follow	the	same	
route.	Write	the	new	data	relevant	to	each	
waypoint,	including	if	there	is	no	sign	of	that	
species	at	that	waypoint	(remember	that	
waypoints	may	be	plus	or	minus	3-5	m).	If	a	
species	is	not	seen	within	10	m	of	a	waypoint	
where	they	were	previously	recorded	write	
‘Gone’	in	the	Infestation	column.

•	 Add	new	waypoints	and	associated	information	
if	you	find	new	infestations.

•	 To	keep	on	top	of	weeds	it	is	best	to	repeat	the	
weed	survey	yearly,	at	the	same	time	of	year,	
usually	in	summer	when	plants	are	fruiting/
seeding	to	help	with	identification.

Weed	survey
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Weed	survey

Weed Survey Datasheet
SITE	NAME:	 Waiora Lagoon

LOCATION:		 Off Waiora Lagoon Rd, 10 km south of Onetaha.  
E1783653 N5989582

RECORDER:		 Sandi Beech DATE: 07 March 2012

START	POINT	(NZTM):	 E1783653 N5989582 GPS	TRACK	NAME:	 Weed7Mar12

Waypoint	or	
co-ordinates

Species Infestation1 Max	
Height	
(m)

Seedlings	
Y,N,	n/a

Notes	(incl.	photo	numbers,	habitat	e.g.	
pond	edge,	if	flowering	etc)

120 Crack 
willow

6x30 m 8 no Narrow (6 m i.e. single tree 
width) band, starts at this 
waypoint, runs for 30 m 
(checked using GOTO this 
waypoint when reached far end)

120 Blackberry 2x2 m 2 n/a Single patch near track 
entrance

121 Blackberry 1x2 m 1 n/a Second smaller patch of 
blackberry, about 15 m from 
first one (at wpt 120)

122 Small 
leaved 
privet  
(lig sin)

2 trees, 10 
seedlings

4 yes Small dry ‘island’ with 2 privet 
trees and seedlings

122 Gorse 2 
seedlings

0.3 yes Growing under the privet on 
island, no adults nearby

122 Pampas 1 clump 1.2 n/a Growing beside the privet on 
island – no infl to ID, possibly C. 
jubata

123 Glyceria 
maxima

30%D 1.5 n/a From this waypoint glycieria is 
the dominant plant over a third 
of the wetland (visible on aerial 
photo)

1 If	species	occurs	sporadically,	at	each	waypoint	note	either	#	of	plants	or	area	of	spread	(i.e..	x	by	x	metres)	for	clump/
sward	formers	e.g.	suckering	plants	that	cannot	be	counted.	Create	new	waypoint	if	same	species	>	10	m	away.		 
OR	For	widespread	species,	list	the	waypoint	at	which	first	encountered	and	note	the	%	of	wetland	over	which	it	is	either:

•				Dominant:	many	large	patches	>	4	sqm,	or	dominant	component	of	vegetation
•				Common:	many	small	patches,	not	dominant
•				Scattered:	thinly	scattered	plants/small	patches

Completed	example:	(blank	word	version	also	available	from	NZ	Landcare	Trust	website)
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Equipment checklist

 Standard	safety	gear

 Vegetation	map	and/or	aerial	
photo	of	the	wetland

 VEGETATION	PLOT	DATASHEET

 MAPPING	VEGETATION	MODULE	
instructions

 Plant	ID	books	(see	useful	
websites/reading	below)

 Pencils

 Clipboard

 Digital	camera,	memory	card	and	
batteries

 Spare	camera	batteries	and	
memory	card

 Compass	

 GPS	unit,	batteries	and	
manufacturer’s	instructions

 Black	plastic	weed	bag

 Sample	bags	(Ziploc)

 Permanent	marker

 50	m	tape-measure	or	2x	30	m	
tapes

 5	m	builders	tape

 4x	plot	marker	poles	per	plot	with	
cattle	tags	attached

 Cattle	tags	or	strip	of	venetian	
blind

 Hammer	and	nails

Vegetation is a vital part of any wetland. It provides 
oxygen, shade, cover, nest sites and food for many 
other species, as well as contributing to biodiversity 
in its own right, and sometimes providing materials 
of cultural importance.

Most groups restoring wetlands will want to know 
if weeds are increasing or spreading, and if planted 
or naturally occurring native plants are surviving, 
thriving, reproducing or self-establishing.

Monitoring vegetation allows to you measure 
changes in:
•	 plant	growth	(biomass	and	height)
•	 plant	type	(composition)
•	 number	of	plants	(diversity)
•	 number	of	natives	to	exotic	species	(native	

dominance)
•	 weed	establishment	or	spread
•	 appearance	of	new	species	(regeneration)

Changes in plant composition or cover can also tell 
us something about change in nutrient status and 
hydrology.

Skills needed

 Plant	identification

 Field	navigation

 GPS use

 Estimates	of	plant	height	
and	cover	(spread)
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1.   Plan your approach

1.1 Standard monitoring methods 
The	standard	method	for	monitoring	wetland	
vegetation	is	via	a	plot	that	is	permanently	marked	
and	regularly	re-measured.	The	instructions	are	
outlined	in	the	Handbook	for	Wetland	Monitoring,	
see	‘Useful	websites’	at	the	end	of	the	module	for	
link.	A	slightly	simpler	version	is	presented	here,	
although	it	is	still	more	suitable	for	those	with	
advanced	skills.

The	time	and	effort	required	will	depend	on	your	
wetland	size,	number	of	vegetation	types,	plot	sizes	
chosen,	and	ease	of	access.	In	general,	a	5x5	m	plot	
may	take	30	mins	to	1	hour	to	complete.

You	will	need	a	vegetation	map	of	your	wetland	
before	you	start,	see	the	Mapping	Wetland	
Vegetation	module.

1.2 Find out what’s already been 
done

Ask	your	regional	council	and	Department	of	
Conservation	if	they	already	monitor	vegetation	at	
your	site.	Or	if	they	have	any	species	records	or	other	
data	from	previous	surveys	that	would	help	you	
establish	a	baseline.

1.3 Learn your plants 
If	you	don’t	have	a	keen	botanist	in	your	group,	see	
if	your	local	Botanical	Society,	National	Wetland	
Trust	member,	Forest	and	Bird	Society,	DOC	office,	
university,	or	council	has	anyone	willing	to	help.	For	
instance,	they	may:

•	 provide	books	or	other	resources	to	help	you	
identify	plants

•	 join	you	in	the	field	for	each	survey

•	 join	you	in	the	field	once	to	teach	you	the	plants	
in	your	site

•	 help	you	build	a	photo	ID	kit	and/or	pressed	
sample	file	of	plants	in	your	site

•	 identify	samples	you	bring	back	from	the	field	

TOP TIP: 
 

Make a folder of photos and 
pressed samples of plants 
taken from your site. 
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1.4 Complete a monitoring plan 
If	this	is	the	first	time	you	are	doing	vegetation	
monitoring,	complete	the	WETLAND	MONITORING	
MINI	PLAN.	If	not,	check	the	mini	plan	to	ensure	you	
are	following	the	plan	actions.	Key	decisions	will	be	
how	many	plots,	where	to	put	them,	and	how	big	
they	should	be.	

1.4.1   Number of plots 
Aim	for	2	or	3	per	vegetation	type	that	you	wish	to	
monitor.	Use	your	vegetation	map	to	work	out	how	
many	types	of	vegetation	occur,	which	are	the	most	
abundant,	which	are	of	particular	interest	to	you,	
which	you	expect	to	change	the	most	(e.g.	where	you	
are	doing	weed	control	or	planting,	or	have	recently	
fenced	stock	out	of),	and	which	you	will	exclude	for	
safety	or	other	reasons.	

1.4.2   Plot placement 
Try	to	place	plots	randomly	within	each	vegetation	
type.	First	draw	x’s	on	your	vegetation	map	to	show	
roughly	which	vegetation	types	you	will	monitor	and	
how	many	plots	per	type.		In	the	field,	go	on	a	track	
or	wetland	edge	to	roughly	where	each	x	is	located.	
Ask	your	field	partner	what	day	of	the	month	their	
parents	birthdays	fall	on.	The	dates	will	be	the	metres	
you	walk	along	the	track	or	edge	(a	coin	flip	will	
decide	if	you	go	left	or	right),	and	then	forwards	into	
the	vegetation.	Use	different	random	numbers	for	
other	plots,	e.g.	your	children’s	birthdays.

1.4.3   Plot size 
Plots	are	always	a	square	for	this	module,	but	the	size	
can	vary	between	2x2	m	and	10x10	m.	A	good	rule	
of	thumb	is	that	the	width	of	your	square	should	be	
at	least	the	same	length	as	the	maximum	height	of	
your	vegetation,	though	in	highly	variable	vegetation	
choose	a	larger	plot	size.	For	willow	forest	use	10x10,	
in	mangrove	forest,	manuka	scrub,	flax,	or	diverse	
sedgelands	use	5x5,	in	very	short	vegetation	like	lake	
edge	or	saltmarsh	herbfields	2x2	may	be	big	enough.

1.5   Check your equipment 
Have	all	the	gear	on	the	list?	Camera	working	ok?	
Batteries	charged	up?	Plenty	of	space	on	the	memory	
stick?	Got	a	field	buddy	and	permission	from	any	
landowners	for	access?	Boots	and	clothing	free	of	
seeds	and	dirt?	When	establishing	vegetation	plots	
you	will	need	equipment	to	permanently	mark	the	
corners.	Use	sturdy	bamboo	poles	or	garden	stakes	
that	can	be	pushed	firmly	into	the	ground.	Attach	
yellow	or	pink	cattle	tags	to	make	the	poles	easier	to	
find	-	flagging	tape	and	spray	paint	break	down	too	
quickly.	

1.6   Plan your route 
Try	to	reach	your	pre-marked	plot	locations	by	
the	safest	route,	from	the	nearest	edge	or	track,	
but	check	there	are	no	hazards	like	deep	channels	
between	you	and	the	plot	marker.	

Vegetation	plots
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Vegetation	plots

2.			Collect	data	in	the	field	
Tell a ‘minder’ where you are going, who with, and 
when you expect to be finished, call or visit them 
when you leave the site, so they know you are safe. 
Mark your wetland entry point on your GPS unit in 
case you lose your bearings. 

In	the	field	you	will	set	up	and	later	re-measure	
permanent	vegetation	plots	in	representative	areas	
of	vegetation.	In	each	plot,	you	will	list	all	the	species	

present	and	indicate	their	height	range	and	relative	
amount	of	cover.	You	will	also	note	if	seedlings	are	
present.	

MINIMISE DAMAGE TO THE PLOT VEGETATION 
-		keep	to	the	outside	of	the	tapes,	be	as	gentle	as	
you	can,	don’t	bend	vegetation	out	of	your	plot	–	you	
want	to	monitor	natural	change,	not	the	result	of	
monitoring	damage.

2.1 Set up plot Practise	this	step	in	an	area	of	open	grass	first	to	get	used	to	following	
compass	bearings.	KEEP	THE	COMPASS	AWAY	FROM	ANY	METAL.

When	you	reach	your	plot	location,	place	a	pole	in	the	ground,	tie	
or	fix	your	tape	measure	to	it,	and	use	a	magnetic	compass	(GPS	
compasses	aren’t	reliable)	to	move	along	north-south	and	east-west	
lines.	If	heading	east,	turn	the	compass	dial	so	E	is	at	’12-o’clock’	on	
the	compass	dial,	and	turn	your	body	until	the	needle	lines	up	with	
the	printed	north	arrow.	Keeping	both	eyes	open,	face	the	direction	
the	compass	(not	the	moveable	needle)	is	pointing	and	look	for	a	
landmark	about	5	m	away	to	head	towards	(e.g.	a	flax	stalk).	Or	send	
your	field	partner	in	the	desired	direction	and	have	them	move	left	
and	right	until	they	line	up	with	the	compass.	

Run	the	tape	out	2,	5,	or	10	m	depending	on	pre-determined	plot	
size.	Use	a	second		pole	to	mark	the	corner.	Run	the	tape	around	the	
corner	pole	to	hold	it	square,	then	head	at	right	angles	to	the	next	
corner,	etc,	until	you	create	a	perfect	square.	You	can	double	check	
your	tape	is	aligned	N-S	or	E-W	by	holding	the	compass	on	it	and	
checking	the	lines	on	the	compass	match	the	edge	of	the	tape.	You	
may	need	to	realign	the	tapes	if	they	have	got	hooked	up		around	
vegetation,	or	the	tape	does	not	end	up	back	at	the	first	pole	at	the	
right	distance,	e.g.	should	be	8	m	for	a	2x2	m	plot,	20	m	for	5x5,	40	m	
for	10x10.	

Keep	the	tape	as	straight,	tight,	and	level	as	you	can	–	if	the	tape	
goes	up	and	over	or	around	dense	shrubs	it	affects	the	length	of	the	
plot	–	slide	the	tape	through	between	foliage.	If	a	tree	is	right	where	
your	tape	needs	to	go,	decide	if	it	is	mostly	in	or	out	and	run	the	tape	
around	it	accordingly.
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2.2 Permanently mark it Push	the	four	corner	poles	firmly	into	the	soil	so	they	won’t	wash	
away	in	a	flood.	Give	the	plot	a	unique	number	and	write	with	a	
permanent	marker	on	a	cattle	tag,	or	scratch	it	onto	the	venetian	strip	
with	a	sharp	nail.	Attach	this	to	the	corner	pole	nearest	the	track.	

Record	the	GPS	coordinates	of	the	plot	in	NZTM	format	(use	the	
instruction	guide	for	your	particular	GPS	unit).	You	may	also	wish	to	
nail	a	cattle	tag	or	strip	of	metal	venetian	blind	to	a	tree	or	fencepost	
along	the	nearest	track,	and	write	on	it	the	direction	and	distance	to	
the	plot.

2.3 Photograph it Take	a	photo	at	each	corner,	looking	diagonally	into	the	centre	of	the	
plot.	Complete	the	PHOTO	RECORD	SHEET	for	each	photo.		

2.4 Name the vegetation Complete	the	top	sections	of	the	VEGETATION	PLOT	DATASHEET	with	
the	name	and	location	of	your	wetland,	current	date,	your	name	etc.

Next,	classify	the	plot	vegetation	by	writing	the	vegetation	
composition	and	structure.	Refer	to	the	instructions	in	the	MAPPING	
WETLAND		VEGETATION	module.

2.5 List the plants This information tells you what species are present, if there are more 
native or exotic species, if new species are establishing, or species are 
dying out in the plot over time.

In	the	first	column	of	the	VEGETATION	PLOT	DATASHEET	list	all	of	the	
species	you	can	identify.	Write	unique	code	names	for	those	you	can’t	
identify	(see	section	2.6	Collect	unknown	plants).	Put	a	star	‘*’	next	to	
those	you	know	are	exotic	species.

Don’t	forget	to	look	up!	Include	plants	that	have	foliage	hanging	over	
the	tapes	into	your	plot.	It	can	help	to	start	with	the	tallest	plants,	
then	work	your	way	down	to	the	ground.

Include	plants	that	are	dead	if	you	can	identify	them,	but	note	that	
they	are	dead	in	the	comments	box.	List	them	on	a	separate	line	to	
the	live	ones.	Don’t	treat	natural	seasonal	die-back	of	willow,	raupo,	
etc	as	dead	plants,	monitor	in	summer	to	avoid	this.	

Vegetation	plots
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Vegetation	plots

2.6 Collect unknown plants For	any	species	you	can’t	identify,	collect	a	specimen,	but	only	if	there	
is	plenty	of	plant	matter	in	case	it’s	a	rare	species.	For	smaller	plants	
collect	an	entire	plant	that	has	fruit/	flowers/	seeds,	include	roots.	For	
trees	take	a	small	branch	that	has	several	leaves,	not	just	one	leaf,	and	
include	flowers/fruit.	Take	general	and	close	up	photographs	and	note	
details	about	its	height,	growth	form,	colour	etc.	Give	the	species	a	
unique	‘code’	name,	e.g.	‘red-flowered	herb’,	and	write	this	on	the	
datasheet	and	the	collection	bag	(write	the	date	and	plot	number	
on	the	bag	too).	Take	it	to	a	botanist	as	soon	as	you	can,	or	press	the	
sample	for	longer	storage	–	don’t	keep	in	a	plastic	bag	for	more	than	
one	day.

If	you	find	a	bad	weed	in	your	plot	and	can	easily	remove	it,	bag	it	in	
black	plastic,	but	first	record	its	details	on	your	datasheet	and	clearly	
state	‘REMOVED’.	Dispose	of	to	landfill.

2.7 Add height data This information tells you what species are the tallest, if species 
are present as mature trees, shrubs and/or seedlings, if species are 
increasing	in	height	over	time	(indicating	growth/maturation).

For	each	species,	list	the	maximum	height	of	the	foliage	–	not	
flowering	parts	like	flax	stalks.	Use	a	builders	tape	for	plants	up	to	
about	2	m.	For	taller	plants,	have	a	person		stand	close	to	it	with	
their	arm	up	to	indicate	roughly	2	m,	stand	back	and	estimate	how	
many	‘people’	high	the	plant	is	and	double	that	number.	Or	you	can	
mentally	halve	the	height	of	the	plant,	estimate	that	height	and	
double	it.

Estimate	the	average	height	for	each	species,	to	give	an	idea	of	how	
tall	MOST	of	the	vegetation	of	that	species	is.

Tick	which	height	tier	each	species	occurs	in	–	top	is	taller	than	2	
metres,	mid	is	30	cm	to	2	m,	ground	is	below	30	cm.		Use	a	builders	
tape	or	2	m	pole	with	30	cm	marked	in	coloured	tape	or	pen.	Write	‘–’ 
if	there	is	no	foliage	or	green	stems	of	that	plant	in	a	given	tier	–	e.g.	
ignore	a	willow	trunk	in	the	bottom	tier	if	all	the	leaves	are	above	30	
cm,	but	tick	ground	if	there	are	willow	seedling	or	re-sprout	leaves	
below	30	cm.		If,	say,	the	only	flax	is	a	leaf	hanging	into	the	plot	you	
will	tick	mid,	but	not	ground.	

Include	plants	visible	under	water,	or	floating	on	water,	like	
duckweed.	For	floating	plants	their	height	will	be	‘0’	but	for	upright	
plants	currently	partly	under	water	their	height	will	be	height	above	
the	ground,	not	above	the	water.
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2.8 Estimate % cover This information tells you what species are the most dominant/
abundant, if native or exotic species dominate, what species are 
increasing in amount, or disappearing over time.

For	each	species,	estimate	how	much	of	the	plot	it	covers	to	the	
nearest	of	either	<1%,	1%,	5%,	or	to	the	nearest	10%	value.	

How	much	is	1%?	In	a	10x10	m	plot,	1%	is	1x1	m;	in	a	5x5	it’s	50x50	cm;	in	
a	2x2	it’s	20x20	cm.

This	is	the	hardest	part	of	the	module,	use	the	following	tips:

•	 Focus	on	one	species	at	a	time	–	mentally	blank	out	the	rest.	

•	 Don’t	add	up	overlapping	foliage	of	the	same	species,	even	if	it’s	
from	a	different	plant	–	the	total	can	never	be	>100%	for	a	given	
species because it is the amount you would see looking down from 
above if all the other species disappeared.

•	 If	there	are	species	that	look	very	similar,	estimate	the	total	cover	
of the look-alikes, and then divide that value among them based on 
what you think is the relative amount of each. E.g. if Carex tussocks 
cover	about	60%,	and	there	seems	to	be	two	Carex	secta	to	every	
Carex	virgata,	based	on	the	few	you	could	find	in	flower,	then	C.	
secta	is	40%	and	C.	virgata	20%.	Make	a	note	that	it	was	hard	to	
separate these and the values are best guess.

•	 Deal	with	the	less	abundant	species	first,	they	will	probably	mostly	
cover		1	%	or	less,	and	it	gets	them	off	your	conscience!	

•	 For	those	>1%,	pretend	you	are	hovering	over	the	site	looking	down,	
how	much	of	the	plot	does	that	plant	cover.	More	than	half	(i.e.	
>50%)?	Less	than	half?	More	than	a	quarter?	Keep	breaking	the	plot	
down	this	way	to	home	in	on	the	nearest	10%.

•	 If	the	species	forms	a	single	dense	clump	it’s	easier	to	guess	cover.	
If not, try to mentally ‘pick up’ scattered plants and put them side 
by side in one part of the plot and estimate how much they would 
cover if clumped this way. 

•	 For	scattered	species	you	could	estimate	the	actual	cover	of	each	
patch/plant	and	add	them	up.	Let’s	say	in	your	10	x	10	m	plot	
you	have	three	flax	plants.	Each	one	is	about	2	x	2	m,	so	4	square	
metres.		So	together	they	cover	12	sq	m.	In	a	10	x	10	m	square	there	
is	a	total	of	100	sq	m,	so	12	sq	m	is	12%,	you	could	round	this	down	to	
10%.

•	 For	species	thinly	scattered	throughout	the	whole	plot,	like	
bindweed or spike sedge, look at a typical 1x1 m patch of it within 
the	plot.	Decide	how	much	it	fills.	Imagine	how	much	it	would	cover	
if you could gently bring it all together into a solid patch. If you 
think it would cover, say, half of this representative patch then its 
probably	covering	half	of	the	whole	plot,	so	write	50%.

•	 Ignore	small	foliage	gaps	in	the	canopy	–	this	also	includes	sub-
canopy foliage.

Include	the	amount	of	the	plot	covered	by	water	and/or	bare	ground	
(exclude	bare	ground	that	is	under	water,	it’s	not	bare!)

Vegetation	plots
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2.9 Make notes This allows you to record any features of interest, such as dieback, 
seedlings,	flowering	or	fruiting	etc.

Use	the	notes	column	to	write	anything	of	particular	interest	about	
a	species,	including	if	there	are	dead	ones	in	the	plot,	and	if	there	are	
seedlings	of	tree	and	shrub	species	–	you’ll	want	to	know	if	weeds	
are	establishing	or	natives	regenerating.	Also	if	the	plant	is	fruiting	or	
flowering,	particularly	in	planted	areas	or	of	weed	species.

Write	general	comments	on	the	back	page	–	whatever	seems	
relevant,	e.g.	cattle	recently	been	through,	saw	possum	dung,		etc.

2.10	Check	it Take	a	good	look	around	your	plot	to	make	sure	you	haven’t	forgotten	
any	species.	Make	sure	you	have	a	tick	or	dash	in	top,	mid,	ground	for	
every	species,	and	that	you’ve	given	each	a	maximum	and	average	
height.

2.11 Total the natives Add	up	the	total	%	cover	for	all	the	native	species	(ignore	values	you	
gave	for	dead	plants	and	for	water	or	bare	ground).	Then	sum	all	of	
the	live	foliage	(native	and	exotic).	Divide	the	amount	of	total	native	
cover	by	the	amount	of	all	live	foliage	and	multiple	by	100	to	calculate	
the	%	of	the	plot	that	natives	comprise.

2.12 Collect in the tapes Carefully	wind	up	your	tapes,	but	leave	the	poles	in	place.	Take	photos	
of	your	datasheets.

Let your minder know you are back safe and sound.
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3.   Back at base

3.1 Store the data
•	 Download	photos,	including	photos	of	your	

field	datasheets,	and	GPS	data	files	at	the	first	
opportunity	and	save	onto	a	hard	drive	(internal	
or	external),	with	backups	on	DVD/CD	stored	in	a	
different	location	to	the	originals.		

•	 Store	photos	in	folders	bearing	the	site	name,	
module	type	and	year.	If	you	have	used	the	
camera’s	pre-set	photo	number	on	your	
datasheet,	don’t	rename	the	file.	Right	click	on	
an	image	file	and	select	‘Properties’	if	you	want	
to	confirm	the	time	and	date	a	shot	was	taken.

•	 Have	the	GPS	data	saved	as	a	kml	or	kmz	file	so	
they	can	be	opened	in	Google	Earth	or	Google	
Maps.	Double	check	that	they	are	in	the	right	
location.

•	 Enter	the	data	from	the	data	sheets	into	an	excel	
spreadsheet.	Take	great	care	not	to	introduce	
errors.

•	 If	you	have	a	web-site,	store	the	images	there	
too,	along	with	the	relevant	information	(or	
use	an	image	hosting	site	such	as	Flickr).	You	
can	also	load	the	photos	and	waypoints	onto	
Google	Earth,	positioning	the	image	at	its	actual	
location.

•	 Print	out	a	copy	of	the	spreadsheet	and	put	
it	in	a	Vegetation	Monitoring	folder	divided	
into	relevant	years.	Ideally	the	folder	will	also	
contain	this	module’s	mini	plan,	reports,	printed	
maps,	directions	to	the	plots,	and	other	relevant	
monitoring	data,	along	with	CDs/	DVDs	and	
notes	on	where	the	hard	drive	copies	are	stored.

3.2 Analyse and interpret the data

3.2.1  Count the number of species 

Add	a	column	to	your	spreadsheet	labelled	Exotic,	
and	put	‘1’	in	for	each	row	that	is	an	exotic	species	
–	the	NZPCN	website	will	tell	you	which	are	exotic.	
A	quick	sum	of	all	the	‘1’s	will	tell	you	how	many	
exotic	species	you	have	–	or	you	can	sort	the	data	on	
that	column	so	all	exotics	are	listed	after	all	natives.	
Count	the	number	of	species	that	are	native,	and	the	
number	that	are	exotic.	List	the	totals	of	each,	and	
the	ratio	of	native	to	exotic	species.

3.2.2  Calculate the % of exotic vs native 
cover

Add	up	the	total	cover	for	all	PLANT	species	(both	
pages	if	more	than	13	species)	–	don’t	include	water	
or	bare	ground	–	and	then	the	total	for	all	exotic	
species	(the	*	‘s	make	them	easy	to	spot).	Calculate	
the	%	of	the	total	vegetation	cover	that	is	made	up	of	
non-native	species.	You	can	do	this	step	back	at	base.

If	you	have	data	from	previous	visits,	look	for	
changes,	including:

•	 species	not	previously	recorded	-	new	arrivals	or	
overlooked	first	time?,	

•	 species	not	recorded	this	time	-	possible	
decline	in	a	species,	successful	weed	control,	or	
overlooked	this	time/	mis-identified	on	one	of	
the	visits?

•	 species	newly	recorded	in	a	height	tier	
(indicating	plant	growth)	

You	can	create	simple	graphs	to	show	change	over	
time,	e.g.	in	total	number	of	native	species.

Vegetation	plots



MODULE 6 VEGETATION PLOTS 11WETLAND MONITORING AND ASSESSMENT KIT    

3.3 Report the data
Complete	the	REPORT	TEMPLATE	and	share	the	
results	with	your	staff/	volunteers,	and	if	appropriate,	
funders/	supporters	and	management	agencies.	Put	
a	printout	in	your	monitoring	folder	and	save	a	copy	
with	your	other	monitoring	files	on	your	website	/	
computer.

Include	in	your	report	(for	the	wetland	as	a	whole	and	
per	vegetation	type):

•	 Total	number	of	species	for	each	of	exotic	and	
native	species

•	 Average	number	of	species	per	plot

•	 Species	most	frequently	encountered	–	i.e.	that	
occur	in	most	plots

•	 Species	most	dominant	–	i.e.	that	have	the	
greatest	total	%	cover

•	 General	vegetation	height

•	 Species	present	only	as	seedlings	–	indicating	
either	weeds	to	watch	or	evidence	of	natural	
regeneration

•	 Comments	on	features	like	non-seasonal	die-
back,	particularly	of	weeds	under	control,	and	
natives	you	have	planted.

•	 Changes	in	any	of	these	factors	since	the	last	
monitoring	period

Compare	the	results	with	your	restoration	plan	–	
does	it	need	any	changes	to	deal	with	new	or	reduced	
threats?

3.4 Subsequent visits
•	 Take	a	GPS	unit	with	the	waypoints	of	the	

previous	survey	and	use	it	to	find	your	plots.

•	 How	often	you	re-measure	the	plot	depends	on	
the	site	and	what	is	happening	there.	If	you	just	
want	to	record	what	is	happening	in	the	absence	
of	any	specific	restoration	work	(e.g.	a	‘control	
site’),	every	5	years	is	probably	fine.	You	may	
want	to	measure	more	frequently	though,	e.g.	
to	know	what	species	in	your	planted	areas	are	
surviving/thriving.	Be	aware	of	the	potential	to	
damage	sites,	only	visit	plots	as	often	as	you	
really	need	to.		

•	 Re-measure	plots	at	the	same	time	of	year	to	
capture	the	data	in	the	same	season.	Summer	
may	be	easier	for	access	(lower	water	levels),	
and	you’ll	measure	deciduous	plants	e.g.	
willow,	raupo,	in	full	foliage.	This	will	also	help	
distinguish	seasonal	change	from	long-term	
change.
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Vegetation	plots

Useful websites/reading

Wetland Monitoring Handbook 
www.landcareresearch.co.nz/research/biocons/
restoration/docs/handbook2004.pdf

Wetland Plants in New Zealand	–	a	book	by	Peter	
Johnson	and	Pat	Brooke

NZPCN  has photos and descriptions of native and 
exotic plant species 
www.nzpcn.org.nz	

GPS Visualizer – allows you to load a file of GPS data 
onto a map 
www.gpsvisualizer.com/

Loading photos on to Google Maps
www.youtube.com/watch?v=a2SB84D1YWM

Online photo management and sharing
www.flickr.com	

http://www.landcareresearch.co.nz/research/biocons/restoration/docs/handbook2004.pdf
http://www.landcareresearch.co.nz/research/biocons/restoration/docs/handbook2004.pdf
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Vegetation	plots

Vegetation Plot Datasheet (pg1)
SITE	NAME: Waiora Lagoon PLOT	SIZE: 10		x 10	meters

LOCATION:		 Off Waiora Lagoon Rd, 10 km south of Onetaha. E1783653 
N5989582

RECORDER:		 Sandi Beech DATE: 07 March 2012

VEGETATION	
COMPOSITION1:		

Crack willow/raupo VEGETATION	
STRUCTURE:

Reedland

Species	 
(*	for	exotics)

Height	(m) Presence √	or	– %	Cover2 Notes3 	(e.g.dieback,	#seedlings	of	
trees/scrubs)Max Avg Top 

>2 m
Mid 
0.3-2

Gnd 
<30	cm

1 Typha orientalis 4 3.5 √ √ √ 70 Forms most of plot, but not 
growing under willow shade

2 * Salix fragilis 8 8 √ √ – 30 Two trees, one rooted outside 
plot but overhangs, no seedlings

3 *Galium palustre 0.3 0.1 – – √ 5 Small dense patch under willow

4 *Prunella vulgaris 0.2 0.2 – – √ <1 Couple of plants in bare area 
under willow

5 Coprosma robusta 5 3 √ √ – 5 Scattered at edge of willow, no 
seedlings

6 Calystegia sepium 
subsp roseatum

3.5 2 √ √ √ 10 Grows thinly throughout raupo 
and climbing up it, bright pink 
flowers indicate it’s the native 
bindweed

7 Carex secta 1.5 1 √ √ 5 Under willow, 3 or so plants

8 *Dead Sal fra 8 8 √ √ – 5 One dead tree, standing

9 NO MORE SPECIES

WATER 0 Dry during visit

BAREGROUND 10 Mostly under willow

A.	SUM	OF	%	COVER	FOR	ALL	NATIVE	SPECIES 90 Exclude	dead	%cover

B.	SUM	OF	%	COVER	FOR	ALL		PLANTS	(LIVE	ONLY) 125 Exclude	dead	%cover

A/B*100	(IE	%	OF	TOTAL	THAT	IS	NATIVE	VEGETATION) 67 Exclude	dead	%cover

1 Main	‘canopy’	species,	use	/	or	–	for	different	or	same	height;				50-100%						20-49%							(10-19%)					[1-9%]
2 Either	<1%,	1%,	5%,	or	nearest	10%			3	List	approx	number	seedlings,	e.g.,	<10,	20-30,	+10	Use	next	page	if	>	12	species

REMINDER: Include overhanging vegetation. Height is for foliage, not flower stalks.

Completed	example:	(blank	word	version	also	available	from	NZ	Landcare	Trust	website)
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Vegetation	plots

Vegetation Plot Datasheet (pg2)
SITE	NAME: Waiora Lagoon DATE: 07 March 2012

Species	 
(*	for	exotics)

Height	(m) Presence √	or	– %	Cover2 Notes3 	(e.g.dieback,	#seedlings	of	
trees/scrubs)Max Avg Top 

>2 m
Mid 
0.3-2

Gnd 
<30	cm

13 NO SPECIES TO ADD

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

WATER

BAREGROUND

A.	SUM	OF	%	COVER	FOR	ALL	NATIVE	SPECIES

B.	SUM	OF	%	COVER	FOR	ALL		PLANTS	(exc.	water/ground)

A/B*100	(IE	%	OF	TOTAL	THAT	IS	NATIVE	VEGETATION)

GENERAL	COMMENTS:	
Plot is at the edge of raupo where willow forms a narrow band near a channel that 
runs along the base of the slope. Low diversity in the raupo, mostly just the native 
bindweed (bright pink flowers and sepal visible between bracts confirm ID). Other 
species grow under the willow where the ground is quite bare.
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Equipment checklist

 Standard safety gear – incl. latex 
gloves and mask if handling toxins/
carcasses

 Site map of monitoring lines and 
stations

 WETMAK PEST DATASHEET

 WETMAK PHOTO DATASHEET

 Pencils

 Clipboard

 Compass

 Digital camera, batteries, memory card

 GPS unit and instructions from 
manufacturer

 Spare GPS batteries

 Binoculars

 Permanent marker pen

 Preferred detection devices  
(e.g. chew cards, wax tags, tracking 
tunnels, traps)

 Lures (e.g. peanut butter, rabbit meat)

 Wooden stakes (sturdy, e.g. 5x5 cm, 
1 – 1.5 m tall)

 Mallet

 Flagging tape, cattle tags, or  
venetian blind strips

Skills needed

 Footprint	or	teeth	mark	identification

 Field navigation

 GPS use

 Safe trap setting (optional)

Unless your wetland is on a remote offshore 
island or behind a pest fence, you will almost 
certainly have predators like rats, stoats, 
possums and hedgehogs threatening your 
native fauna. Regular monitoring to detect 
the relative number and ‘hot-spots’ of small 
introduced mammals, can tell you how well 
your pest control work is going, and where 
you may need to concentrate your efforts. 
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Because there is a range of animal pests with 
different	detection	methods,	a	general	overview	is	
presented here. Links to more detailed information 
are presented at the end of the module. 

Animal pests that are small, nocturnal, or canny are 
virtually impossible to directly count. Instead, use 
detection devices like ink tunnels or chew cards that 
record their footprints or teeth marks. The number of 
animals caught in humane traps can also be recorded 
as part of your pest control programme. 

Pest monitoring involves checking evenly spaced 
detection devices along randomly placed transects 
at the same time each year to compare over time or 
between places. Reporting how many tunnels were 
tracked, or cards chewed each year indicates if pest 
numbers are increasing, decreasing or staying about 
the same. These methods won’t measure the actual 
number	of	pests,	just	differences	in	their	abundance	
or	activity	level	over	time	and	in	different	parts	of	
your wetland. 

Surveillance is not the same as monitoring. It is 
used	for	off-shore	and	‘mainland’	islands	to	detect	
invasions or survivors of eradication operations. 
Surveillance devices may be the same as monitoring 
ones, but they are put where pests are most likely 
to be found (e.g. near gates), and checked more 
frequently. Surveillance may include other indicators 
like dung or fur, or looking for animals using spot-
lights or night-cameras.

TOP TIP: 
 

Store recently retrieved 
ink pads and chew cards 
where pests can’t reach 
them – you don’t want 
the rat living in your 
garage to add its own 
chew marks to your 
collected-in cards before 
you analyse them! 

The	time	and	effort	required	will	depend	on	
your wetland size and ease of access, but for all 
devices you will have to make at least two trips per 
monitoring period, to deploy and then to retrieve 
devices. For example, an easy access site at Lake 
Rotopiko takes a team of 2 people working together 
1.5 hours to visit and record live traps from 50 
stations. Extra time will be required to analyse chew 
cards and tracking tunnels.

An example of a tracking tunnel secured to the ground and a live trap in use. Photos: Mangaiti Gully Restoration Group
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1.   Plan your approach

1.1 Standard monitoring methods
Small predatory mammals are rarely seen, so use 
devices	that	record	their	presence.	There	are	five	
main types of animal pest detection device; tracking 
tunnels, chew cards, wax tags and traps. Some 
groups record the number or proportion of baits 
taken from their bait station as a rough indicator of 
change in pest activity in their site and to guide their 
control programme. See Section 4 to compare the 
main methods, and the links at the end of this module 
for	more	specific	information.	You	can	use	one	or	a	
selection of the devices. They have been developed 
mainly for use in native forests. In wetlands consider 
the most waterproof options (e.g. chew cards and/
or wax tags), and remember that many wetland birds 
like bittern and crakes are ground based – snap-
traps and leg-hold traps may not be suitable in their 
habitat. Wetlands are also often less wooded than 
forests, so you may need to take wooden stakes to 
attach the device to.

1.2  Find out what’s already been 
done

Ask your regional council and Department of 
Conservation (DOC) if they already monitor animal pests 
at your site or nearby. Do they have any records or data 
from previous surveys that would help you establish a 
baseline? Ask them which species are generally the most 
important to monitor in your wetland.

1.3 Learn your pest signs
If	you	aren’t	confident	at	picking	your	pest	from	their	
prints, see if your regional council, Forest and Bird 
Society,	DOC	office,	University	or	consultant	ecologists	
has anyone willing to help. They may agree to help 
identify	samples	you	bring	back	from	the	field.	There	are	
online guides listed at the end of the module to help you 
identify small pests from their footprints or teeth marks.

Setting up a tracking tunnel with peanut butter lure, and a bait block so it doubles as a control device. Photo: Mangaiti Gully Restoration Group
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1.5 Check your equipment
Do you have all the equipment on the list? Camera 
working ok? Batteries charged up? Plenty of space on 
the memory stick/spare waypoints on the GPS? Got 
a	field	buddy	and	permission	from	any	landowners	
for	access?	You	will	need	specialist	pest	monitoring	
equipment. Ink pads, chew cards and wax tags can 
be	purchased	from	pest	control	suppliers	(find	them	
on the internet). Or you can make your own chew 
cards or wax tags (see link at end of this module). 
You	can	also	make	tunnels	for	ink	pads	from	lengths	
of NovacoilTM drain pipe – cut them into half metre 
lengths and use metal hoops to secure them to the 
ground. If monitoring is part of your pest control, 
make sure you comply with regulations, e.g. signage, 
DOC permit if applicable.

1.6 Plan your visit
Choose	a	period	with	fine	weather	forecast	for	the	
next 3-7 days to install your devices.

Pest Transect 
spacing (m)

Device spacing 
along transect (m)

Stoats 1000 100

Possums 100 50

Rats 100 50

Mice 100 25

1.4 Complete a monitoring plan
If	this	is	the	first	time	you	are	doing	pest	monitoring	at	
your site, complete the WETLAND MONITORING MINI 
PLAN. If not, check the mini plan to ensure you are 
following the plan actions. Some parts of the mini plan 
may need to be completed during a site visit. 

Use the DOC and National Pest Control Agencies 
(NPCA) guidelines for your chosen device (see useful 
links) or seek expert advice to help plan how many 
devices, where to place them, and when to deploy 
them. See Table 1 for recommended spacing, but also 
consider volunteer safety and sensitive vegetation/ 
wildlife when planning routes and transects (lines 
marked	with	flagging	tape).	Will	existing	tracks	do?	If	
you use existing trap or bait station lines, get a good 
map of their locations (ask the people who installed 
them if they have GPS co-ordinates for each). If you 
need to establish transects, check from a map or 
aerial photo and a high point to ensure there are no 
dangers such as open water or river channels along 
your planned route. Use WETMAK Module 1 to create 
a map of the planned locations of transects and 
monitoring stations, and to add the GPS data from the 
final,	actual	locations	to	your	interactive	Google	map.

Remember to be consistent - use the same method, 
tool, number of nights set, time of year, similar 
weather etc. If there is a standard operating 
procedure e.g. by DOC for rats, then use it precisely. 
See if you can work in with others doing pest control 
nearby (e.g. DOC, councils, other community groups) 
to share methods, equipment and results. Timing 
is crucial - detection devices must be left out long 
enough for pests to encounter them, but not so long 
that they are completely covered in chew marks or 
footprints	and	unreadable.	Ensure	your	plan	is	specific	
about how long to leave your chosen device out for. 
Usually 1-7 days for chew cards/tracking tunnels. It is 
best to let pests get used to new devices like tunnels, 
so set them out (without the ink pads) for about 3 
weeks prior to use. Don’t do that with chew cards as 
they	are	hard	to	fill	with	food	lure	once	deployed	in	
the	field.

Animal pest monitoring   
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2.   Collect data in the field 
Tell a ‘minder’ where you are going, with whom, and 
when you expect to be finished. Call or visit them 
when you finish so they know you are safe. Mark your 
wetland entry point on your GPS unit in case you lose 
your bearings.

You	will	walk	the	predetermined	route	to	each	monitoring	
station (site of one or more detection devices), but 
double check from a high point that the route is still safe 
(wetlands change). These are generalised instructions, use 
the most up-to-date protocol for your target species from 
the links at the end of the module.

2.1 Check the forecast Double	check	the	weather	is	forecast	to	be	fine	while	your	devices	are	
out	in	the	field.	If	not,	try	to	delay	it	if	you	are	just	leaving	the	devices	
out for 3 nights.

2.2 Set up GPS Set the GPS to record co-ordinates 
in NZTM format (follow the  
instruction manual for your model).  
Clear the track log, ensure it is turned  
on and remember to save your track  
when	you	finish.

2.3  Install devices [Skip steps 3-5 if you are visiting or collecting monitoring devices 
already set out, but follow the route (if safe) in the MINI PLAN.]

Use the map of the planned route if safe. If not, devise a new transect 
route	and	record	it	on	your	GPS.	Mark	the	route	with	flagging	tape	or	
venetian strips and save the start point as a GPS waypoint. Update the 
MINI PLAN when you return.

Place devices out of reach of livestock, and hidden in public areas, so 
they won’t be tampered with. If you place devices on trees or stakes, 
put	them	about	30	cm	off	the	ground,	but	lean	a	sturdy	stick	or	stake	
against it for rodents to reach the device.

Use the following tips depending on which type of device you are 
using:

1.      Tracking tunnels.	Place	these	in	easily	accessible,	dry,	flat	areas,	
or areas of higher ground around the wetland edge. Pin them 
firmly	to	the	ground	with	metal	hoops	of	#8	wire.	Carry	foldable	
tunnels	in	‘flat-pack’	form,	and	assemble	as	you	go.	Place	clean	
ink pad and food lure in tunnel.

2.      Chew cards.  Attach to trees or posts (e.g. posts, wooden plant 
stakes) about 30 cm above the ground. Fold each chew card in 
half	to	make	an	‘A-frame’	shape	and	bang	in	a	single	flat-head	nail	
through both sides, leaving it as a upside down V. Cards are pre-
baited with peanut butter but if you want to detect predators, 
bait	them	with	jellymeat	in	the	field.	Add	ink	to	the	inside	edge	of	
the lower card if you wish to also get footprint data.

Animal pest monitoring   

Chew Card. Photo: Peter Sweetapple, 
Landcare Research
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3. Wax tags. For measuring possum abundance only, the WaxTags® 
and a luminescent strip should be nailed to a tree or post so that 
the wax part of the WaxTag® sits approximately 30 cm above 
the	ground.	A	blaze	of	flour	and	icing	sugar	(5:1	ratio)	should	
be	applied	from	the	ground	up	to	the	WaxTag.	‘No	other	lure	
or attractants are to be used.’ (NPCA 20091) If you are using 
Waxtags to also monitor rodent populations, use the peanut lured 
WaxTags® with no additional lure, and mount them so that the 
wax part of the tag is approximately 4 cm above ground (so mice 
can easily reach them).

4. Traps. Place live cage traps on the ground and load with suitable 
lure for the type of pest you wish to monitor. Live traps are a 
safer monitoring tool, as snap-traps or leg-hold traps are risky 
in wetlands because many wetland birds walk, hunt and nest on 
the ground. If you are using snap traps or other types of kill trap, 
ensure	that	they	are	set	off	the	ground	or	inside	tunnels	or	under	
secure covers to reduce the likelihood of native non-target species 
being caught. By law you must re-visit live traps within 12 hours of 
sunrise.

									Once	set	up,	each	device	becomes	a	‘monitoring	station’.	Place	
one	device	of	each	type	per	station,	but	you	can	combine	different	
devices	at	a	station	to	increase	your	detection/	identification.

2.4 Number it Give each station a unique number. Write this on the chew card, ink 
pad, tracking tunnel etc. Use the PEST DATASHEET to record the 
type of device and its unique ID number. Mark its location as a GPS 
waypoint, and rename the waypoint with the relevant station number. 
Add the deployment date, with a “D” next to it.

2.5 Mark it Put	a	brightly	coloured	cattle	tag,	a	strip	of	flagging	tape,	or	a	
venetian	strip	at	eye	level	to	help	find	each	station	again.	If	there	are	
no	trees,	use	planter	stakes	or	similar	for	your	station	flags.	In	very	
public	areas	you	may	not	wish	to	make	the	devices	so	easy	to	find,	
instead put very good descriptions on the PEST DATASHEET and 
directly show your volunteers the location of each station.

2.6  Record or collect it Use the PEST DATASHEET to record your information for the relevant 
device you are using. Never leave a blank space, if there is no pest sign 
write	‘Nil’,	if	you	can’t	find	the	station,	say	so	on	the	sheet.

1.      Chew cards or wax tags. Collect in the cards/ tags. Do not replace 
them	until	your	next	monitoring	period,	but	leave	marker	flags	
in position. Make sure the station number is clearly written on 
the card/tag, and add the collection date, with a “C” next to it. 
If	you	can	confidently	identify	pests	from	prints,	record	them	on	
the PEST DATASHEET. Otherwise, assess them back at base and 
complete the datasheet there. Note, and photograph, any fresh 
dung near the station – if you can ID it, record that species on the 
datasheet and say “dung present” etc as relevant. Add details to 
the PHOTO DATASHEET

Animal pest monitoring   
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2.      Tracking tunnels. Follow the instructions for Chew cards 
above. Collect and assess the ink pads, but leave the tunnels in 
position.

3.     Traps. Record the device number and location, and whether 
any animals were found in traps (record all visited traps where 
NO pests were found too). If you encounter a live pest, ensure 
it is humanely dealt with. Do not re-set live cage traps that 
won’t be visited within the next 12 hours after sunrise (and 
ensure no-one else can accidentally or deliberately set it 
either).

Also record and take photos of animal dung around the station, it 
can help you decide which species were present. Show the photos 
to an expert if you are unsure.

2.7 Photograph it Take a clear photo of your completed datasheet so you have 
backup	copies	in	case	it	gets	lost	or	damaged.	You	may	also	want	
to	take	photos	in	the	field	of	each	tracking	card	or	chew	card	and	
complete the PHOTO DATASHEET. If you use a smartphone or 
tablet to directly enter data, email it to yourself as soon as you get 
reception.

Save your GPS track log.

Let your minder know you are back safe and sound.
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3.   Back at base

3.1 Store the data
• Store detection devices in a dry, secure area such 

as a snap lock plastic bin (to ensure no new pests 
can add their own marks). Analyse the devices 
for	pest	sign	as	soon	as	possible	(confirm	with	
a specialist if needed). If you recorded pest sign 
in	the	field,	double	check	your	analysis	back	at	
base. Complete/update the PEST DATASHEET with 
confirmed	pest	presence	data.	Archive	the	well-
dried devices in the secure, pest-free site after 
checking, in case you need to re-check them in 
future.

•	 Save	photos	and	GPS	data	files	onto	your	
computer	at	the	first	opportunity,	and	backup	
on	DVD	or	CD.	Save	the	GPS	files	as	a	kml	or	kmz	
file	so	they	can	be	opened	in	Google	Earth	or	
Google Maps, and view them to make sure the 
GPS data is in the right location. Save them also as 
gpx	or	gdb	files	to	get	the	waypoint	co-ordinates	
(you may need to convert them to NZTM format 
using an online co-ordinate converter). Check 
the co-ordinates against what you wrote on the 
datasheet (if you just wrote waypoint number on 
the datasheet, enter the actual co-ordinates on 
the spreadsheet in the next step).

• Enter the info from the datasheets into an 
excel spreadsheet, see the example in Figure 1. 
Add results from future surveys into the same 
spreadsheet (with each sampling date in a new 
column). If you have entered the data onto a 
smartphone	or	tablet	in	the	field	using	a	form	like	
Figure 1, save it to your computer, and open it in 
Excel or similar to make sure the information is 
correct and complete.

• For chew cards, tracking tunnels and traps, 
enter 1 in the spreadsheet for devices with 
confirmed	sign	of	a	given	pest,	and	0	for	no	
confirmed	sign.	You	can	then	add	the	values	up	
for the total number of devices marked by each 
pest. Divide that by the total number of devices 
deployed and multiply by 100 to get a tracking 
index (the percent of your devices marked by a 
species). 

• Print out a copy of the spreadsheet and put 
in a folder divided into relevant year. Ideally 
the folder will also contain this module’s mini 
plan, reports, original datasheets, photos or 
photocopies of chew cards, ink pads etc., printed 
maps, directions to the pest survey lines and 
other relevant monitoring data, along with CDs/ 
DVDs and notes on where the computer copies 
and archived detection devices are stored.

Animal pest monitoring   
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Figure 1. Example of spreadsheet for storing chew card data.  
 
Chew	Cards							Wai-Ora	Wetland												Date	format:	Day,	Month,	Year							1	=	sign	present,	0	=	sign	absent
DATE 01/02/2010 01/08/2010
Station # NZTM E NZTM N Rat Mouse Stoat Possum Rat Mouse Stoat Possum
CC_1 1803750 5796849 1 1 0 0 1 1 0 0
CC_2 1803750 5796849 1 1 0 0 1 1 0 0
CC_3 1803750 5796849 1 1 0 1 0 1 0 0
CC_4 1803750 5796849 1 1 0 1 0 1 0 0
CC_5 1803750 5796849 0 1 0 1 0 1 0 0
CC_6 1803750 5796849 1 0 0 0 0 1 0 0
CC_7 1803750 5796849 1 0 0 0 0 1 0 0
CC_8 1803750 5796849 0 1 1 0 0 1 1 0
CC_9 1803750 5796849 0 0 0 1 0 0 0 1
CC_10 1803750 5796849 1 0 0 1 1 1 0 0
Total number of devices marked 7 6 1 5 3 9 1 0
Number of devices deployed 10 10 10 10 10 10 10 10
% of devices marked 70 60 10 50 30 90 10 0
Analyst Sandi Beech Sandi Beech

Tracking tunnel in action. Photo: James Russell



MODULE 7: ANIMAL PEST MONITORING 11WETLAND MONITORING AND ASSESSMENT KIT    

Figure 2. Example map of pest detection using 
Chew Cards

Chew card pest signs at Rotopiko: 07-10 Jan 2014

Legend:	Green	=	no	pest,	Red	=	rat,	Purple	=	possum,	Blue	=	mouse

Figure 3. Example of graph showing proportion 
of tunnels visited over 3 years for two pest 
species. 

In this case pest control started in winter of 2011 and 
has proven successful for rats but not mice, for which 
numbers increased as the rat population dropped. 
Seasonal change is shown by the peaks in summer 
and drops in winter as food becomes scarcer.

3.2 Analyse and interpret the data
• On your Google Map, colour code the stations on 

the basis of pest sign, to see if there are clusters 
of pest activity (see example Figure 2 which 
shows possums clustered in the forest area). 
You	may	have	more	than	one	pin	per	station	
to represent, e.g. possum and rat if both were 
detected.	Perhaps	a	green	pin	means	‘no	pest	
sign’. 

• From your spreadsheet you can report and graph 
the percent of devices in your site that had pest 
signs. If you have data from previous visits, create 
simple graphs to show change over time, e.g. 
the percent of devices that had pest sign, with 
separate lines for each type of pest (see Figure 3).

• If you have data from previous visits, look for 
changes such as. 

• Devices that previously had pest sign but now 
have none, or vice versa

• Clusters of adjacent devices that have pest 
sign

• Increase or drop in the number/proportion of 
devices that had pest sign

When analysing your data, bear in mind the distances 
travelled	by	different	species.	Two	chew	cards	with	
possum and mouse sign 50 m apart are likely detecting 
different	mice,	but	might	have	been	chewed	by	the	
same possum.

Animal pest monitoring   
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3.3  Report the data
Complete the REPORT TEMPLATE and share the 
results	with	your	staff/volunteers,	and	if	appropriate,	
funders/supporters and management agencies. Put 
a printout in your monitoring folder and save a copy 
with	your	other	monitoring	files	on	your	website/	
computer.

You	may	wish	to	include	the	following:

• Method followed, map of lines, number of nights 
device left active etc

• Weather during survey period(s)

• Number and percentage of devices with pest sign

• Species most frequently detected (if known)

• Maps showing location of devices with and 
without pest sign

• Trends for each pest (see example in Figure 3 on 
previous page)

• Reference to, or a summary of, pest control 
undertaken during the monitoring period

• Any link to nearby pest operations (e.g. by DOC, 
regional council, or other community group)

• Links to other monitoring you do at the site,  
e.g. birds

• General comments.

Compare the results with your restoration plan –  
does it need any changes to deal with new or reduced 
threats?

3.3  Subsequent visits
• Take a GPS unit with the waypoints of the 

monitoring stations and use it to follow the same 
route (remember that waypoints may be plus or 
minus	3-5	m,	use	the	flags/location	descriptions	to	
help	find	the	station).	Collecting	wax	tags,	chew	
cards and tracking tunnels can be a fun activity 
for supervised children on safe routes. Complete 
the PEST DATASHEET as per the steps outlined in 
section 2. Remember to note if there is no sign of 
pest species at each device.

•	 Replace	missing/damaged	station	flags	as	
required	to	help	find	devices	next	time.

• Add new waypoints and associated information 
if devices are added or moved (e.g. because 
of	floods	or	landslips	changing	your	station	
environment).

• Keep on top of pests by monitoring frequently. 
Repeat the survey at least 6 monthly, at the same 
time of year. Try late autumn when pests are less 
abundant and hungry (more likely to be tempted 
by your food lures) and again in spring (after 
your	winter	control	efforts).	Trap	monitoring	will	
be undertaken at the same time as you do pest 
control – usually winter, but if your wetland gets 
too wet for safe access in winter, late autumn 
may be a better time.

Animal pest monitoring   
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4.   Pest detection devices
Table 1: Small pest detection devices

Tracking tunnels Chew cards Wax tags Traps

Detection 
devices 

Pests detected √		Rodents	
√		Mustelids4

√		Rodents
√		Possums
√		Mustelids
√		Hedgehogs
√		Feral	cats

√		Rodents
√		Possums

√		Rodents
√		Possums
√		Mustelids
√		Hedgehogs
√		Feral	cats

Item detected Footprints Teeth marks Teeth marks Animals caught

Description Cardboard strips with 
ink pads in the middle. 
Placed inside tubes on 
the ground, with food 
lures. Animals run across 
the ink leaving footprints 
on the blank paper each 
end of the strip. 

Chew cards are 
channelled	cards	filled	
with peanut butter or 
soft meat and nailed to 
trees/posts like a little 
A-frame tent. 

Wax Tags are either 
unflavoured	(for	
possums) or peanut 
flavoured	(for	rodents)	
blocks of wax. Animals 
that chew the tag leave 
distinctive bite marks. 

Live cage traps that 
catch pests. If few are 
caught, then numbers 
are likely relatively 
low. Live traps can be 
placed on the ground. 
Snap traps or kill 
traps are not ideal in 
wetlands because of 
the risk to birds, but 
if they are used they 
should	be	placed	off	
the ground and in a 
secure cover.

General 
Method

• Check 3-7 days after 
installing.

• Count the number of 
tunnels that each pest 
species has visited, 
show on a map for 
each species

• Check 3-7 days after 
installing.

• Count the number of 
cards that each pest 
species has chewed, 
show on a map.

• 20 tags spaced every 
10m along a transect 
line

• Tags are checked after 
3 or 7 nights

• Number of transect 
lines is determined by 
the size of the wetland 
area

• Count the number of 
tags that each pest 
species has chewed, 
show on a map. 

• Check live traps 
within 12 hours of 
sunrise.

• Record the number 
of animals caught in 
traps

1 Tracking tunnel and tracking card. Photo: Maungatautari Ecological Island Trust 
2 Chew card and wax tag. Photos: Peter Sweetapple, Landcare Research  
3 Live capture cage trap. Photo: The Sportsman’s Guide 
4 Mustelids are members of the ferret family, including stoats and weasels 

Animal pest monitoring   
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Table 1: Small pest detection devices continued ...

Tracking tunnels Chew cards Wax tags Traps

Advantages • May detect lizards and 
weta

• Well established 
protocol

• Cards can be deployed 
and collected by 
supervised children

• Suitable in wet areas 
if not used with ink 

• May also detect 
cats, hedgehogs and 
other species

• Can add ink to 
the card to record 
footprints as well (in 
dry areas)

• Can be made cheaply 
from old signs

• More likely to detect 
pests than tracking 
tunnels

• Cards can be 
deployed and 
collected by 
supervised children

• Suitable in wet areas
• Well established 

pest control agency 
protocols

• Bite marks usually well 
defined

• Tags can be deployed 
and collected by 
supervised children

• Control and monitor 
at the same time

• Pests are easy to 
identify

• Identifying animals 
caught can provide 
extra information 
such as age and 
gender

Disadvantages • Not suitable in wet 
areas (ink will run)

• Not suitable for 
possums or cats 
(although possums 
may drag the card 
out of the station and 
leave their marks)

• Awkward to carry, 
though lightweight

• Requires some skill 
and experience to 
interpret

• Require some skill 
and experience to 
interpret

• Larger bite marks 
may obscure marks 
of smaller pests, 
especially on wax 
tags

• Require some skill and 
experience to interpret

• Larger bite marks 
can obscure marks of 
smaller pests

• Snap traps and 
kill traps are risky 
for non-target 
species, especially in 
wetlands 

• Not a task for 
squeamish 
volunteers or 
children as any pest 
animals caught live 
will still need to 
humanely killed and 
disposed of

• Traps and covers are 
awkward to carry

• By law you must 
re-visit live traps 
within 12 hrs after 
sunrise on each day 
it remains set for 
humane reasons

• Metal traps may 
rust, especially in 
coastal wetlands

 

Wax tag

Tracking tunnel card



MODULE 7: ANIMAL PEST MONITORING 15WETLAND MONITORING AND ASSESSMENT KIT    

Useful websites/reading
 

Best practice guidelines, see the National Pest 
Control Agencies (NPCA) website for the most up to 
date guidelines on pest control and monitoring.

www.npca.org.nz/index.php/
publications/a-best-practice

Pest control guidelines, prepared by the  
NZ Landcare Trust. 

www.landcare.org.nz/files/file/80/
pest-control-guidelines.pdf

Pest control in freshwater wetlands, by Tasman  
District Council. 

www.tasman.govt.nz/document/serve/5127_
AnimalPestControl_FreshwaterWetlands.
pdf?path=/EDMS/Public/Other/Environment/
PestsAndWeeds/000000177254

Nature Space has a section on animal pest 
monitoring, and a community of restoration 
managers you can connect with to share tips 

www.naturespace.org.nz/
resource-centre/pest-monitoring

 
Chew cards 
Make your own, and follow the links from this site to 
tips on how to identify pests from teeth marks, and 
test your ability to pick your pest from bite marks 
(ignore the two central holes, that’s just where the 
card was pinned to the tree!)  

www.patumahoe.org.nz/
environment-nature/chew-cards/

 
Wax Tags

Make you own, see Appendix in the FORMAK Pest 
Animal Transect. 

www.formak.co.nz/pdfs/06-pest-animal-transect/
pest-animal-planning-instruction.pdf 

Protocols on monitoring possums using wax tags:

www.npca.org.nz/index.php/publications/a-best-
practice

Code	A2	(an	update	of	the	2008	protocols)

Tracking tunnel DOC protocols

www.doc.govt.nz/Documents/science-and-technical/
inventory-monitoring/im-toolbox-animal-pests-using-
tracking-tunnels-to-monitor-rodents-and-mustelids.pdf

www.doc.govt.nz/Documents/science-and-technical/
inventory-monitoring/im-toolbox-animal-pests-tracking-
tunnel-indices-of-small-mammal-abundance.pdf

Bait Stations

NZ Landcare Trust Pest Control Guidelines

www.landcare.org.nz/files/file/1110/Pest%20Control%20
Guideline_June%202013.pdf

HPF Monitoring kit

http://assets.wwf.org.nz/downloads/
hpf_monitoring_toolkit.pdf

What made these tracks?	Identification	of	small	
mammal footprints 

www.rotokare.org.nz/uploaded_images/
Education/Identifying-animal-tracks.pdf

Snap trap DOC protocols

www.doc.govt.nz/Documents/science-and-
technical/inventory-monitoring/im-toolbox-animal-
pests-snap-trap-indices-of-rodent-abundance.pdf

Wetland Monitoring Handbook. Chapter 11 has case 
studies and more information on pest monitoring 

www.landcareresearch.co.nz/research/
biocons/restoration/docs/handbook2004.pdf

GPS Visualizer allows	you	to	load	a	file	of	GPS	
data onto a map www.gpsvisualizer.com/

Animal pest monitoring   Animal pest monitoring   
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http://www.doc.govt.nz/Documents/science-and-technical/inventory-monitoring/im-toolbox-animal-pests-snap-trap-indices-of-rodent-abundance.pdf
http://www.doc.govt.nz/Documents/science-and-technical/inventory-monitoring/im-toolbox-animal-pests-snap-trap-indices-of-rodent-abundance.pdf
http://www.doc.govt.nz/Documents/science-and-technical/inventory-monitoring/im-toolbox-animal-pests-snap-trap-indices-of-rodent-abundance.pdf
http://www.landcareresearch.co.nz/research/biocons/restoration/docs/handbook2004.pdf
http://www.landcareresearch.co.nz/research/biocons/restoration/docs/handbook2004.pdf
http://www.gpsvisualizer.com/
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Animal Pest Datasheet (pg1)
SITE NAME: Waiora Lagoon START POINT (NZTM): E1783653  N5989582

LOCATION:  Off Waiora Lagoon Rd, 10 km south of Onetaha.  

DATE Deployed: 07 March 2012 DATE Collected/Visited: 13 March 2012

RECORDER: Sandi Beech START time:

ANALYST:1 Sandi Beech FINISH time:

DEVICE 
Type2 – Code3

Species Detected  WAYPOINT	
(NZTM)

Notes

1 Trap-1 Rat E 1783653 
N 5989582

2 CC-1 Possum, rat, 
hedgehog

E 1783653 
N 5989582

3 TT-2 Rat E 1783653 
N 5989582

4 CC-2 Untouched E 1783653 
N 5989582

5 TT-3 No data E 1783653 
N 5989582

Tunnel was not able to be 
relocated - near track so 
possibly interfered with

6 CC-3 Unidentified Some chew marks but too faint 
to confidently identify

7 TT-4 Mouse

8 CC-4 Rat Was not detected on the chew 
card, but rat dung was found 
at the base of the card

9 TT-5 Untouched

10 CC-5 Possum, mouse

11

12

13

14

15

           1  The	person	who	identified	the	pests,	this	may	be	completed	in	the	field	or	back	at	base 
        2  CC	=	chew	card,	WT	=	wax	tag,	TT	=	tracking	tunnel 
        3  Unique device number (include ref on an aerial photo or map if possible) 
                                                                                                                                                                             Cont. next page if > 15 devices

Completed example: (blank word version also available from NZ Landcare Trust website)

Animal pest monitoring   
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Completed example: (blank word version also available from NZ Landcare Trust website)

Animal Pest Datasheet (pg2)

SITE NAME: DATE:

DEVICE 
Type1 – Code2

Species Detected  WAYPOINT	
(NZTM)

Notes

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

               1  CC	=	chew	card,	WT	=	wax	tag,	TT	=	tracking	tunnel 
           2  Unique device number (include ref on an aerial photo or map if possible) 
        

            GENERAL COMMENTS: 

Animal pest monitoring   
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Photo Record Datasheet 
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Word templates for each are also available for 
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Monitoring Mini Plan

TIP: Mini plan is best completed as a team for each WETMAK module. Module instructions will help you to fill in the 
Mini plan.  Write ‘not applicable’ in fields that are not relevant to your particular module. You may need to visit the 
site to complete some fields, e.g. where you will establish plots/ photopoints.

Monitoring Mini Plan
WETMAK 
MODULE:

DATE:    

PLAN PREPARED BY:    

WETLAND NAME:    

SIZE (ha):    

SIZE OF AREA 
COVERED BY MINI 
PLAN (ha):    

LOCATION:    

OUR RESTORATION 
OBJECTIVE:    

OUR MONITORING 
OBJECTIVE:   

 

WHAT WE WILL 
MEASURE:    

 

HOW OFTEN:    

WHAT TIME OF YEAR:    

START DATE:    

FINISH DATE  
(if not indefinite):    

 

HOW MANY PLOTS/
STATIONS:    
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Monitoring Mini Plan

WHERE WE WILL 
COLLECT DATA:    

HOW WE WILL MARK 
PLOTS/LINES:

HOW WE WILL 
COLLECT DATA:    

HOW WE WILL  
STORE DATA:    

HOW WE WILL 
ANALYSE DATA:    

HOW WE WILL 
REPORT DATA:    

DETAILS:    
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Monitoring Mini Plan

SAFETY NOTICES:    

MANAGEMENT 
NOTES:    

MAP (if relevant): 
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Monitoring Report

Monitoring Report
WETMAK 
MODULE:

DATE:    

REPORT PREPARED BY:    

WETLAND NAME:    

LOCATION:    

MONITORING PERIOD:    

NUMBER OF REPEATS:

NUMBER OF PLOTS/
STATIONS:

AREA OF WETLAND 
COVERED:

% OF WETLAND 
COVERED:

MAIN FINDING:    

RESULTS/
CONCLUSIONS:   
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Monitoring Report

MANAGEMENT 
RESPONSES:   
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Photo Record Datasheet

Photo Record Datasheet
SITE NAME: 

LOCATION:  

RECORDER:  DATE:

CAMERA TYPE: GPS TYPE: 

PHOTO 
NUMBER(S)

GPS co-ords 
(NZTM) or waypt

COMPASS 
BEARING (o)

TIME NOTES (incl. description of where photo 
was taken, Photopoint # etc)

E 
N

 

E 
N

 

E 
N

 

    E 
N

 

E 
N

 

For PHOTO NUMBER, write the unique number that the camera will use to name the image file. Don’t use whatever 
shot number the camera is up to (e.g. shot number 23 out of 25 shots), because if you delete any images those 
numbers change. The photo number will probably be a 4 digit number – use the display options on your camera to 
find out which image number you are about to take and record that on this datasheet.  Note: photos from same 
waypoint can be clustered per line e.g.

PHOTO 
NUMBER(S)

GPS co-ords 
(NZTM) or waypt

COMPASS 
BEARING (o)

TIME NOTES (incl. description of where photo 
was taken, Photopoint # etc)

DC 001-021        E 1783653 
N 5989582

1300 11.32 – 
11.45 am       

Overview of willow in western tributary, 
shot taken from metal path at junction 
with boardwalk loop track.
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Wetland ‘WOF’ Datasheet – Pressure

Wetland ‘WOF’  
Datasheet – Pressure
SITE NAME: 

LOCATION:  

RECORDER:  DATE:

Wetland catchment pressure index
Pressure (see section 4 in the Wetland ‘WOF’ Check module 
for full descriptions)

Comment Score*

Modifications to catchment hydrology
0    None all in mature native vegetation
1     Most in regen native veg, minor modification
2     Mostly pasture, few impervious surfaces
3     Plantation forest, irrigated crops, or pasture with 
        abundant drains (e.g. dairy), or urban park/ golf course
4     Most in light housing, or part is densely urbanised
5     Over 75% of catchment is densely urbanised

Water quality decline in catchment
0 No apparent or likely decline
1 Good water quality 
2 Possible mild pollution
3 Probable moderate pollution
4 Probable severe pollution
5 Severe pollution 

Mammalian predators in catchment
0 No mammalian predators in catchment (e.g. island or 

predator fence)
1 Few in catchment, intensive control, some key pests 

absent
2 Mod. numbers, some regular control, very little suitable 

habitat (<25%)
3 Mod - high, little control and little suitable habitat (<50%), 

or regular control but a lot of suitable habitat (>50%)
4 High numbers of most, little control and a lot of suitable 

hab (>50%).
5  Very high, no control, a lot of suitable habitat (>50%)
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Wetland ‘WOF’ Datasheet – Pressure

Introduced herbivores
0 None (catchment on pest-free island or inside predator 

fence) 
1 A few species (1-4) in low numbers (regular, 

comprehensive pest control and/or low stocking rate for 
farm animals) 

2 Lots of species (>4) but all in low numbers (regular, 
comprehensive pest control and/or low stocking rate) 

3 A few species (1-4) and some in high numbers (selective 
pest control and/or moderate stocking rates) 

4 A few species (1-4) but all in high numbers (little or no 
pest control and/or high stocking rates) 

5 Lots of species (>4) and in high numbers (no pest 
control, and/or high stocking rate)  

Key undesirable plant species in catchment
0 None
1 A few (1-3) 
2 1-4 undesirable species in low amounts
3 5+ in low amounts
4 5+ in moderate amounts
5 Catchment dominated by weeds

% catchment in introduced vegetation
0 None – all catchment in native veg
1 < 25% of the catchment introd veg
2 25–49% of the catchment introd veg
3 50–74% of the catchment introd veg
4 > 75% of the catchment introd veg
5 Whole catchment is non-native veg

Wetland isolation
0 < 100 m from other wetlands 
1 101-500 m to nearest wetland
2 501 m - 1 km to nearest wetlands 
3 1.01 - 2 km km to nearest wetlands
4 2.01 – 4.9 km km to nearest wetlands
5 No other wetland within 5 km radius

Total pressure index (high score = high pressure on site)     /35

* Assign degree of pressure as follows: 0=v. low/ none, 1=low, 2=medium, 3=high, 4=v. high, 5=extreme
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Wetland ‘WOF’ Datasheet – Condition

Wetland ‘WOF’  
Datasheet – Condition
SITE NAME: 

LOCATION:  

RECORDER:  DATE:

Wetland condition index
Indicator Indicator components Comment (see section 5 in the Wetland ‘WOF’ 

Check module for full descriptions)
Score 
0– 5*

Average 
score

Change in 
hydrology

Impact of artifical 
structures

Water table depth

Dry-land plant invasion

Change in water/
soil quality or state 
(physico chemical 
parameters)

Degree of 
sedimentation/erosion

Nutrient levels

von Post index

Change in 
ecosystem 
intactness

Loss in area of original 
wetland

Recent vegetation 
damage/clearance

Fish barriers/ 
connectivity

Completed example: (blank word version also available from NZ Landcare Trust website)
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Wetland ‘WOF’ Datasheet – Condition

Change in amount 
of animal damage 
and harvest by 
humans

Damage by stock or 
feral hoofed animals

Introduced predator 
impacts on wildlife

Harvesting levels

Change in 
dominance of 
native plants

Introduced plant 
canopy cover

Introduced plant 
understorey cover

Total wetland condition index (high score = wetland in good condition)   /25

*   Assign degree of modification as follows (if answer is ‘don’t know’ calculate average excluding that indicator 
component): 5=v. low/ none, 4=low, 3=medium, 2=high, 1=v. high, 0=extreme
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Wetland ‘WOF’ Datasheet – Perimeter

Wetland ‘WOF’  
Datasheet – Perimeter
SITE NAME: 

LOCATION:  

RECORDER:  DATE:

Edge condition
Indicator1 Descriptor Notes (e.g. what species?) Score*

Animal 
Damage

0     Animal (e.g. cattle, sheep, horse, deer, pig) trampling 
and/or grazing is severe around most of the perimeter 
, in places the actual wetland edge is hard to make out

2.5 A few patches of severe trampling and/or grazing at 
the edge, or light damage around much of the edge

5 No animal damage (note if this is because wetland  is 
securely fenced, or surrounded by wide drains, or not 
in grazing land)

Weeds 0    Most of the edge plants are weeds (non-native 
species), in any vegetation tier (canopy, shrub layer, 
ground layer)

2.5  Many exotic species (>3), or extensive patches of 
weeds,  but mostly native plants at the edge

5  No weeds, or a few 2-3 or exotic plants scattered 
around the edge (ignore weeds in pasture adjacent to 
the wetland)

Canopy 
dieback

0 Severe dieback, many large patches (> 3 strides 
long) of dead/ dying native plants, or smaller patches 
scattered around most of the edge

2.5 Occasional small patches  (< 3 strides long) of dieback, 
or occasional dead native plants scattered at edge, 
or many plants with moderate dieback (< half plant is 
dead)

5 No apparent die-back on edge zone (first 3 m), or 
occasional native plants showing some dieback

Completed example: (blank word version also available from NZ Landcare Trust website)
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Wetland ‘WOF’ Datasheet – Perimeter

Buffer 0 No buffer, or small portion (<25% of wetland) has 
forest or scrub buffer > 10 m wide 

2.5 25-75% of wetland has forest or scrub buffer > 10 m 
wide

5 75-100 % of the wetland has forest or scrub buffer > 10 
m wide

Drains 0 Drains around or extending from the wetland with 
water visibly seeping from the sides and/or flowing 
along the drain. 

2.5 Drains present, and some flow of water but little side 
seepage. 

5 No perimeter drains, or old drains present but mostly 
filled with sediment and vegetation, or still water.

TOTAL SCORE /25

* High score means edge is in good condition.
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Vegetation Map Datasheet

Vegetation Map Datasheet
SITE NAME: 

LOCATION:  

RECORDER:  DATE:

POLYGON 
LETTER CODE

VEGETATION TYPE1 (Atkinson) 
or LAND COVER TYPE (e.g. 
open water, bare mud).

BRIEF DESCRIPTION (main species, distinctive features, 
broad location / extent, approx % of wetland area, 
threats e.g. weeds etc.)

 

 

 

 

1 Main ‘canopy’ species, use / or – for different or same height;   50-100%    20-49%   (10-19%)   [1-9%]

NOTES:  
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Weed Survey Datasheet

Weed Survey Datasheet
SITE NAME: 

LOCATION:  

RECORDER:  DATE:

START POINT (NZTM): GPS TRACK NAME: 

Waypoint or 
co-ordinates

Species Infestation1 Max 
Height 
(m)

Seedlings 
Y,N, n/a

Notes (incl. photo numbers, habitat e.g. 
pond edge, if flowering etc)

 
 

 
 

 
 

 
 

 
 

 
 

 
 

1 If species occurs sporadically, at each waypoint note either # of plants or area of spread (i.e.. x by x metres) for clump/
sward formers e.g. suckering plants that cannot be counted. Create new waypoint if same species > 10 m away.   
OR For widespread species, list the waypoint at which first encountered and note the % of wetland over which it is either:

•    Dominant: many large patches > 4 sqm, or dominant component of vegetation
•    Common: many small patches, not dominant
•    Scattered: thinly scattered plants/small patches
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Vegetation Plot Datasheet

Vegetation Plot Datasheet (pg1)
SITE NAME: PLOT SIZE: _  x _ meters

LOCATION:  

RECORDER:  DATE:

VEGETATION 
COMPOSITION1:  

VEGETATION 
STRUCTURE:

Species (* for exotics) Height (m) Presence √ or – % Cover2 Notes3  (e.g.dieback, #seedlings of 
trees/scrubs)Max Avg Top 

>2 m
Mid 
0.3-2

Gnd 
<30 cm

1

2

3

4

5

6

7

8

9

10

11

12

WATER

BAREGROUND

A. SUM OF % COVER FOR ALL NATIVE SPECIES Exclude dead %cover

B. SUM OF % COVER FOR ALL  PLANTS (LIVE ONLY) Exclude dead %cover

A/B*100 (IE % OF TOTAL THAT IS NATIVE VEGETATION) Exclude dead %cover

1 Main ‘canopy’ species, use / or – for different or same height;    50-100%      20-49%       (10-19%)     [1-9%]
2 Either <1%, 1%, 5%, or nearest 10%   3 List approx number seedlings, e.g., <10, 20-30, +10      Use next page if > 12 species

REMINDER: Include overhanging vegetation. Height is for foliage, not flower stalks.
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Vegetation Plot Datasheet

Vegetation Plot Datasheet (pg2)
SITE NAME: DATE:

Species (* for exotics) Height (m) Presence √ or – % Cover2 Notes3  (e.g.dieback, #seedlings of 
trees/scrubs)Max Avg Top 

>2 m
Mid 
0.3-2

Gnd 
<30 cm

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

WATER

BAREGROUND

A. SUM OF % COVER FOR ALL NATIVE SPECIES

B. SUM OF % COVER FOR ALL  PLANTS (exc. water/ground)

A/B*100 (IE % OF TOTAL THAT IS NATIVE VEGETATION)

GENERAL COMMENTS: 
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Vegetation Plot Datasheet

Animal Pest Datasheet (pg1)
SITE NAME: START POINT (NZTM):

LOCATION:  

DATE Deployed: DATE Collected/Visited:

RECORDER: START time:

ANALYST:1 FINISH time:

DEVICE 
Type2 – Code3

 Species Detected  WAYPOINT (NZTM) Notes

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

                1  The person who identified the pests, this may be completed in the field or back at base 
           2  CC = chew card, WT = wax tag, TT = tracking tunnel 
           3  Unique device number (include ref on an aerial photo or map if possible) 
           

                                                                                                                                                                                     Cont. next page if > 15 devices 
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Vegetation Plot Datasheet

Animal Pest Datasheet (pg2)

SITE NAME: DATE:

DEVICE 
Type1 – Code2

 Species Detected  WAYPOINT (NZTM) Notes

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

               1  CC = chew card, WT = wax tag, TT = tracking tunnel 
           2  Unique device number (include ref on an aerial photo or map if possible)    
      
           GENERAL COMMENTS: 
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Government agencies

Regional and District Council websites and 
boundaries
www.lgnz.co.nz/lg-sector/maps/ 

Department of Conservation
www.doc.govt.nz 

Crown Research Institutes 

National Institute for Water and Atmospheric 
Research (NIWA)
www.niwa.co.nz

Cawthron Institute
www.cawthron.org.nz

Landcare Research 
www.landcareresearch.co.nz/

Non-government organizations

Fish & Game New Zealand
www.fishandgame.org.nz 

NZ Landcare Trust
www.landcare.org.nz 

Queen Elizabeth II National Trust
www.openspace.org.nz 

Royal Forest and Bird Protection Society
www.forestandbird.org.nz 

National Wetland Trust 
www.wetlandtrust.org.nz 

Societies
 
Botanical Societies
www.nzbotanicalsociety.org.nz/pages/links.html 

Ornithological Society of NZ
www.osnz.org.nz 

Historical societies 
www.nzhistoricalsocieties.org.nz/ 

NZ Scientific journals
Note that some content is only available by 
subscription 

NZ Journal of Botany 
www.tandfonline.com/loi/tnzb20

NZ Journal of Zoology 
www.tandfonline.com/loi/tnzz20

NZ Journal of Marine and Freshwater Research
www.tandfonline.com/loi/tnzm20

NZ Journal of Ecology 
www.nzes.org.nz/nzje

Notornis 
www.notornis.osnz.org.nz

Herbaria in New Zealand 
www.nzherbaria.org.nz/herbaria.asp 

Technical resources 

Hydrological instruments, monitoring advice and 
training 
www.scottech.net/ 

National climate database 
www.cliflo.niwa.co.nz/ 

Note that regional council websites also have 
information on climate

Where to go for help
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Native and introduced plant 
identification resources 

NZ Plant Conservation Network 
www.nzpcn.org.nz 

NIWA aquatic quick guides for flora and fauna 
www.niwa.co.nz/our-science/freshwater/tools/
quickguides

Landcare Research 
www.landcareresearch.co.nz/education/weeds

Weedbusters 
www.weedbusters.co.nz

Priority weed lists 

Biosecurity N.Z. 
www.biosecurity.govt.nz/pests/surv-mgmt/mgmt/
prog/nipr

Auckland Council  
www.arc.govt.nz/environment/biosecurity/pest-
plants/pest-plants_home.cfm

Environment Bay of Plenty 
www.boprc.govt.nz/environment/pests/pest-plants-
and-weeds/weed-index

LucidKey for National Pest Plant Accord weeds 
www.landcareresearch.co.nz/research/biosystematics/
plants/nppakey/ 

Native fauna fact sheets and 
identification guides 

Birds 
www.whatbird.co.nz 
www.nzbirds.com
www.brownteal.com/ 

Freshwater Fish 
www.doc.govt.nz/conservation/native-animals/fish/
facts/ 
www.niwa.co.nz/our-science/freshwater/tools/
fishatlas?a=26663
www.doc.govt.nz/upload/documents/about-doc/
concessions-and-permits/conservation-revealed/nz-
native-freshwater-fish-lowres.pdf 
www.nhc.net.nz/index/fresh-water-fish-new-zealand/
freshwater-fish.htm 
www.mudfish.org.nz/mudfishInfo.html 
www.igrin.co.nz/trisha/black%20mudfish.htm

Invertebrates (terrestrial and aquatic) 
www.landcareresearch.co.nz/research/
biosystematics/invertebrates/invertid/

Reptiles and Frogs 
www.doc.govt.nz/conservation/native-animals/
reptiles-and-frogs
www.nzfrogs.org 
www.reptiles.org.nz 

Where to go for help

http://www.niwa.co.nz/our-science/freshwater/tools/quickguides
http://www.niwa.co.nz/our-science/freshwater/tools/quickguides
http://www.biosecurity.govt.nz/pests/surv-mgmt/mgmt/prog/nipr
http://www.biosecurity.govt.nz/pests/surv-mgmt/mgmt/prog/nipr
http://www.arc.govt.nz/environment/biosecurity/pest-plants/pest-plants_home.cfm
http://www.arc.govt.nz/environment/biosecurity/pest-plants/pest-plants_home.cfm
http://www.boprc.govt.nz/environment/pests/pest-plants-and-weeds/weed-index
http://www.boprc.govt.nz/environment/pests/pest-plants-and-weeds/weed-index
http://www.landcareresearch.co.nz/research/biosystematics/plants/nppakey/
http://www.landcareresearch.co.nz/research/biosystematics/plants/nppakey/
http://www.doc.govt.nz/conservation/native-animals/fish/facts/ 
http://www.doc.govt.nz/conservation/native-animals/fish/facts/ 
http://www.niwa.co.nz/our-science/freshwater/tools/fishatlas?a=26663
http://www.niwa.co.nz/our-science/freshwater/tools/fishatlas?a=26663
http://www.doc.govt.nz/upload/documents/about-doc/concessions-and-permits/conservation-revealed/nz-native-freshwater-fish-lowres.pdf
http://www.doc.govt.nz/upload/documents/about-doc/concessions-and-permits/conservation-revealed/nz-native-freshwater-fish-lowres.pdf
http://www.doc.govt.nz/upload/documents/about-doc/concessions-and-permits/conservation-revealed/nz-native-freshwater-fish-lowres.pdf
http://www.nhc.net.nz/index/fresh-water-fish-new-zealand/freshwater-fish.htm
http://www.nhc.net.nz/index/fresh-water-fish-new-zealand/freshwater-fish.htm
http://www.landcareresearch.co.nz/research/biosystematics/invertebrates/invertid/
http://www.landcareresearch.co.nz/research/biosystematics/invertebrates/invertid/
http://www.doc.govt.nz/conservation/native-animals/reptiles-and-frogs
http://www.doc.govt.nz/conservation/native-animals/reptiles-and-frogs
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Monitoring native  
and introduced fauna 

5 minute bird count methods, field sheets and digital 
data entry sheet 
www.doc.govt.nz/conservation/native-animals/birds/
five-minute-bird-counts/
www.wildaboutnz.co.nz/index.php?option=com_con
tent&view=article&id=54:5minbird&catid=52:landmet
hods&Itemid=74 

Footprint Identification Guide for tracking tunnels 
www.rimutakatrust.org.nz/downloads/download.htm 
www.gotchatraps.co.nz/html/photo_gallery.html

Protocols for using wax tags 
www.pestcontrolresearch.co.nz/docs-monitoring/
waxtagprotocol.pdf 

Bird counts, setting up photopoints, pest animal 
transects 
www.formak.co.nz

Foliar browse index 
nvs.landcareresearch.co.nz/html/FOLIAR_BROWSE_
INDEX.pdf 

Freshwater Fish 
www.wildaboutnz.co.nz/index.php?option=com_
content&view=article&id=53:fish-surveying&catid=51:
watermethods&Itemid=75 

Lizards and frogs 
www.wildaboutnz.co.nz/index.php?option=com_con
tent&view=article&id=90:tracking&catid=52:landmet
hods&Itemid=74 
www.gotchatraps.co.nz/html/photo_gallery.html 

Invertebrates (terrestrial and aquatic) 
www.wildaboutnz.co.nz/index.php?option=com_con
tent&view=article&id=55:inverts&catid=52:landmeth
ods&Itemid=74 

Where to go for help

http://www.doc.govt.nz/conservation/native-animals/birds/five-minute-bird-counts/
http://www.doc.govt.nz/conservation/native-animals/birds/five-minute-bird-counts/
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=54:5minbird&catid=52:landmethods&Itemid=74
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=54:5minbird&catid=52:landmethods&Itemid=74
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=54:5minbird&catid=52:landmethods&Itemid=74
http://www.pestcontrolresearch.co.nz/docs-monitoring/waxtagprotocol.pdf
http://www.pestcontrolresearch.co.nz/docs-monitoring/waxtagprotocol.pdf
nvs.landcareresearch.co.nz/html/FOLIAR_BROWSE_INDEX.pdf
nvs.landcareresearch.co.nz/html/FOLIAR_BROWSE_INDEX.pdf
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=53:fish-surveying&catid=51:watermethods&Itemid=75
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=53:fish-surveying&catid=51:watermethods&Itemid=75
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=53:fish-surveying&catid=51:watermethods&Itemid=75
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=90:tracking&catid=52:landmethods&Itemid=74
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=90:tracking&catid=52:landmethods&Itemid=74
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=90:tracking&catid=52:landmethods&Itemid=74
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=55:inverts&catid=52:landmethods&Itemid=74
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=55:inverts&catid=52:landmethods&Itemid=74
http://www.wildaboutnz.co.nz/index.php?option=com_content&view=article&id=55:inverts&catid=52:landmethods&Itemid=74
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