
Monitoring Outcomes

Guideline

This guideline is largely sourced from the “Habitat Protection Fund Project Monitoring Toolkit” published by WWF-New Zealand, Wellington (2006).  The support of WWF-New Zealand in allowiing the use of this material is appreciated.
1  What is monitoring?

Monitoring is the assessment of change in some specific characteristic(s) over time, or between different areas.  For example:

· monitoring the change in possum populations from the start of our project, as we introduce and intensify possum trapping and then bait station operations. 

· monitoring how invertebrate communities in a stream have changed since we have fenced and planted along its length. 

· monitoring how invertebrate communities differ between streams with mainly overhanging native vegetation and streams with pasture and stock access to the waters edge.

· Monitoring how bird populations have changed since a possum and rat control programme was introduced.

The characteristics we measure are referred to as “Indicators”.  These are specific characteristics that can be measured to give an indication of some important aspect of environmental condition.  For example, the diversity and abundance of aquatic invertebrates are a useful indicator of water quality – we can assess these populations to see what is happening with water quality.

Monitoring is usually grouped into two broad areas:

· Operational (or Output) Monitoring:  This is monitoring that measures changes in the operations or things that you do as part of the project.  For example, how many possums have you killed, how many community talks have you given, how many trees have you grown, what length of stream have you fenced and planted.  This type monitoring is useful to show what you have done but it doesn’t tell you what impact you have had.

· Outcome Monitoring:  This is monitoring of what the actual impacts of your operations were.  For example, how much has water quality improved following fencing and planting of the stream banks? How have bird numbers changed since you have trapped and poisoned possums and rodents?
2 Why is Monitoring Important?

Without some form of monitoring, we are undertaking a habitat protection and restoration project, with no way of knowing whether we are achieving anything.  How do we know if we are getting anything done, and what impact it is having?  Monitoring is an essential part of the project.

Monitoring is essential to be able to evaluate how well different parts of the project have worked.  This allows us to build on the areas that worked well and improve the others – so we can practice “adaptive management” and learn by doing.   Without monitoring we are “flying blind” rather than seeing and understanding the changes resulting from our actions. This can result in resources being put into work that is not achieving useful results while other areas are forgotten.

We need monitoring to be able to report what is happening to our members, the community, our supporters and funders.  If we can’t provide some form of monitoring results that show the benefits that are being achieved, it is easy to lose support of these groups and individuals.  Demonstrating positive trends in native bird populations, improvement in forest understoreys and reduction in pest numbers are real and tangible benefits that projects can potentially show – but only with effective monitoring.

Biodiversity protection and restoration projects are often a long term undertaking.  We may not see the final results for a long time, but monitoring allows us to determine whether we are moving toward them.

Significant amounts of money are often being invested in habitat protection and restoration projects by funding organisations such as private fund managers, central and local government.  It is important to be able to demonstrate through monitoring that conservation returns are being generated from this investment.

Monitoring is an important and essential component of undertaking any habitat protection and restoration project.  What proportion of project effort should be put into monitoring will vary with factors such as the biodiversity values involved and the complexity of species being monitored.  As a starting point it may be useful to allocate aroundd 10% of the projects resources to monitoring and evaluation.

3.  Using Your Project Records to Provide Simple Monitoring 

Information you collect as you work on your project can provide useful monitoring information.  A range of simple indicators can be monitored using your basic project records. 

Project records are an essential part of any project.  The detail and type of records that are needed with vary.  Small projects involving 1 or 2 people may require quite limited records compared to large projects over large areas with many people involved.  

This Section identifies the importance of simple operational records as well as the potential to use basic observations and photos, collected as part of day to day project work, to monitor outcomes.

3.1  Operational – Output Records

Useful operational / output records and how they can be used for monitoring are identified with each of the guidelines in this document.  Keeping these basic records can provide monitoring of outputs with little or no extra input of time and money.

3.2 Outcome Observations & Photos

Fauna Observation

Description
· As you move about and work on a project site key native animal species may be seen.  Keeping simple consistent records of these observations can help give an indication of the presence and relative abundance if important native species.

· Any observations of key fauna species (e.g. kereru) seen on the site during day to day operations are recorded.  Numbers and location of any species seen are recorded.

Indicators it can provide

· Number of individuals of a species recorded over a month or year

· Average number of individuals of a species per sighting

· Distribution of species records across your area.

Methods & Formats

· Animal Observation Record:  Whenever key species are seen in the project area, details of date, time, location, number etc are noted and recorded.  An example animal observation record form is provided with this guideline.

Summary & Interpretation
· Examine the total numbers of different species seen over a month or year.

· What are the average number seen in each observation?  When populations are higher, groups will often be seen together.  As numbers drop, mainly individuals are seen.
· If you have records of hours that are spent in the field (use your volunteer/employee/contractor hours if these are mainly spent on the site), work out the number seen per 8 hour day.  This cans be particularly useful if there is a set routine, e.g. prescribed trapline to follow, along which numbers of kereru or other rare or notable species can be recorded per day.  This can give you a better idea of possible changes in relative abundance as it takes into account the amount of time spent on the site.  That is, if you spend more time on the site you are more likely to make sightings.

Reporting  

Timing:  Monthly - Annual

Photo points

Description
· Photographs of parts of a project area are taken at a fixed point, generally marked with a peg in the ground.  Repeat photographs are taken at regular intervals (e.g. every 1-2 years), to give an excellent visual record of any major changes in a site.  This can be very useful to show major changes occurring following planting, fencing etc.  Photopoints are particularly good for planting projects, stream restoration, fencing etc.

Indicators it can provide

· Visual demonstration of changes in vegetation, waterways etc.

Methods & Formats

Key points related to photopoint establishment are:

· Location:  Pick a point to photograph from that:

· Records something that is likely to change over a relatively short time frame (e.g 2-5 years at the most).  This might include an area that you are about to plant, a waterway you are about to fence etc.

· That won’t have its view quickly obscured by vegetation.

· That you can get to easily to re-photograph in the future.

· Peg or mark the point.  If possible, permanently mark the photopoint with a peg driven into the ground – so you always photograph from the same place.

· Before, then regularly after:  If you are planning to plant, fence a stream etc, - make sure your first photograph is taken before you start the work – so you can see the greatest difference over time.

· Consistent photography:  Accurately record the details of the photograph, including the light conditions.  When you repeat the photograph, try to photograph on a similar date, time and weather conditions.  This will make it much easier to compare photographs.

· Photopoint record:  A standard photopoint record form is provided with this guideline.  It can be used to make sure you have a permanent record of your photopoint and photos.

Summary & Interpretation
· Look at changes between photos and present a time series of photos together to show changes.

· Sort photos from different photopoints that show improvements and declines.  Try to identify the causes of these differences?

Reporting  

Timing:  Annual / periodic
4 Developing Specific Monitoring Approaches for Your Project

The previous section set out ways to provide some monitoring information from your day to day project records.  This can be a cost effective way of obtaining information, however it does not deal with the specific and more detailed monitoring questions of many projects.  This section provides an outline of how to design this next level of monitoring for your project, and sets out some of the resources and approaches that are available.

4.1  Design Process

If you need to develop some specific monitoring around your project in order to effectively assess how well you are achieving your objectives and possibly collect other additional information, it is important to design this monitoring using a step by step process.  This will help ensure that your monitoring is done in the most time and cost effective way – while providing the information you need.  

Key steps in designing specific monitoring for your project are set out below.

4.1.1 What are your monitoring questions?

In order to design monitoring effectively you need to know what you are trying to find out – what are your monitoring questions.  The first place to look for these is the objectives in your management plan.  As already discussed in the Project Planning Guideline, a major function of monitoring is to see how you are progressing against your project vision and objectives.  If you don’t have a project plan of some form that sets out your project vision and objective, you need to develop this before you can effectively design useful monitoring (see the Project Planning Guideline for an introduction to the planning process).

Referring to each of your project objectives, write down the particular questions you need to answer to monitor your progress toward meeting the objective.  For example if you have an objective of containing the spread of a particular weed, then you clearly have an information need to identify the current extent of the weed and then monitor if infestation is increasing in size or moving to new areas.  If you have an objective of increasing kereru in the area, you need to have monitoring to track changes in kereru relative abundance in the area.

4.1.2 Design monitoring to answer the questions

What sort of difference needs to be detected

Based on your monitoring questions identify whether you need to pick up small differences over a short timeframe, or only relatively large differences over an extended timeframe.  Identify the coarsest difference that will allow you to answer your question.  The level of differences range from:

Large difference:  You only need to pick up large changes, such as a major decline in forest canopy condition over a 10-year period, or a major improvement a the stream environment over a 5 year period following fencing and streamside planting.

Small difference:  You need to pick up small changes, such as a relatively small increase in seedling numbers in the forest understorey over a two-year period following a reduction in browsing animal numbers.
4.1.3 What will you measure – What Indicators? 

An indicator is something that you can measure to help you answer your monitoring questions.  There may be several indicators that could be used to answer a monitoring question.  Examples of indicators include:

· Possum abundance

· Bird abundance 

· Bird distribution

· Abundance of aquatic invertebrates

· Diversity of aquatic invertebrates

· Number of volunteers

· Total volunteer hours

etc

Once you have set out your monitoring questions / information needs, you need to select the best indicators that you can measure to answer these questions.  Think about the following questions in relation to the indicators you are considering:

· Is it relevant to your monitoring questions:  Make sure measuring the indicator will help you answer your monitoring questions.  For example, if you need to know how bird populations are changing following pest control, you need to measure indicators related to bird abundance and diversity, not forest understoreys.

· Is it likely to show change within a useful timeframe:  Does the indicator respond in the short term or longer term.  Make sure the time frame fits with your project.  For example, changes in forest canopy browsing and foliage density will occur over a year or two, but changes in the rate of mortality of canopy trees may take many years to measure.

· Is it able to be measured in a way that provides sufficient measurement precision:  An indicator that is difficult to measure precisely should not be used to examine small changes.

· Are the skills and resources available to measure it:  If you don’t really understand an indicator and don’t feel confident to measure it, involve an expert, or look for other indicators.

· Is it easily understood:  Make sure the indicator can be easily understood by your group, supporters and others who will see your monitoring results.

Select indicators that will meet these requirements for each of your questions.

4.1.4 How will you measure them - Measurement methods

There are often a range of different methods of measuring an indicator.  For example you could measure possum relative abundance using trap catch or wax tag interference.  Identify the different ways you could measure an indicator and select the most appropriate measurement methods based on:

· Measurement error:  Will the measurement error associated with the method be OK for picking up the level of difference you are interested in?  Some methods, such as those involving visual assessment, have relatively large measurement errors.  If the same assessment, for example, of percentage of different substrates on a stream bed is made several times, the measures will be slightly different because people’s visual estimates vary.  Methods with large measurement error can make it hard to pick up small differences.  They can be fine if you are expecting large changes.  Make sure measurement error is suited to the level of difference you are interested in. 

· Do you have the skills to use the measurement method: don’t select complex methods that that you or others in the group don’t have skills to undertake.

· Do you have the resources to use the method?  Some methods may, for example, require you to pay for specialist analysis of data – can you sustain these costs in the long term?  Can you afford to purchase any specific equipment required for a particular method?  How long does it take to do? - will you and the group have the time to use the method?

4.1.5 Where and when will you measure?

Monitoring is about comparisons and looking at change over time or between different areas.  You need to carefully plan where and when you measure to be able to look at change.  Some important points to remember are:

· Consider the monitoring question:  Make sure particular requirements related to areas or time frames etc in your monitoring questions  are incorporated.

· Understand the site:  It is essential to understand the site and its management history when designing your monitoring, including the selection of sites for study and comparison.  Your early assessment of values, condition, and threats for the project (see Project Planning Guideline) is an important time to collect this information.  Gather information on:

· History:  What previous impacts have occurred, such as, wind damage and high browsing animal numbers in a forest area, or a major flood event affecting a waterway.  What management operations have taken place, for example, animal or plant pest control.

· Previous monitoring:  Have there been any previous studies?  You may be able to link into these and make your monitoring more valuable by accessing a greater area or time period of monitoring.  

· Local knowledge on issues and impacts:  What do local landowners, managers and others know about current and previous issues and impacts?

· Studies and knowledge from similar areas:  Are there studies of similar areas or issues that help you?

· Vegetation types, values, uncommon species, etc.  What information is available on the location and extent of different forest types, wetland types etc?  Is there information on the presence of uncommon plant or animal species?

· Visit, walk through the area:  For small areas of forest make sure you walk through the area and identify some of the important issues and impacts?  The FORMAK Site Assessment can be used to gather this information in forest areas (See Resources Toolbox, below).
· Consider how you will examine change.  To examine change, you need to compare, and test for differences, between different areas or times of measurement.  A common way of doing this is through what is called a BACI – Before-After, Control-Impact design.  

This means that you design your monitoring so you are measuring before and after some impact, such as a possum poisoning operation, and that you measure both the area that has been impacted, for example, the poisoned area, and an area that has not been impacted (the “control” area).  This allows useful comparisons to be made to examine change.  

We can compare the changes that occurred on the impacted area with those on the non-impacted or “control” area.  For example, if there was a major response in the forest understorey following a poisoning operation, we would expect to see an increase in certain types of species when comparing the before and after measurements for the poisoned area.  If this same change did not occur on the non-poisoned “control” area, this would help confirm our conclusion.

To apply a BACI design, it is important to identify a suitable “control” area that can be compared with the main area of interest.  The two areas should be as similar as possible in terms of size, vegetation type and altitude.  Because suitable “control” sites can be difficult to find, it may be appropriate to consider using control sites of other groups working on related projects.

4.1.6 How many measurements? – Sample Size

When we are measuring an indicator we are almost always measuring a sample.  For example it is not feasible to count every seedling in a forest reserve to see if the numbers have increased, so we sample small areas within the reserve and use this to estimate the situation for the whole reserve – the whole population.  

If you take one sample of say, 10 counts of invertebrates in a stream, then repeat it and take another 10 counts, the results you get from each sample will inevitably be different.  How much the result from different samples is likely to vary is called Precision.  How many sample measurements you take, and how you select them has a big effect on the precision of your estimates.  Designing sampling that you will use for your monitoring is all about deciding the number of measurements and how you will select them.  

Some of the monitoring resources listed in the Resources Toolbox, below, provide guidance on standard sampling for the measurements undertaken.  If you are designing a monitoring programme for a larger and more complex project, you may need to get specialist advice with deciding how to sample.  

4.1.7 Can you afford it?

Once you have outlined what you are going to measure, how you are going to measure it and the number of measurements – you need to stop and check if you can afford it.  Can you afford to follow it through, doing measurements in an ongoing way – can you meet any costs involved and do you have the people and time to do it?  If not, you need to revise your approach and look for something simpler and less ambitious.  A simple monitoring programme that is consistently followed year in year out, will be more useful than a very complicated approach that is partly measured once.

4.1.8 Field work
Before you launch into doing your measurements in the field, make sure you have everything you need and have thought through the logistics of the fieldwork.  Some things to consider are:

· Safety first:  make sure the approach you plan is safe and you have identified and managed any health and safety hazards.

· Checklist of equipment

· Standard forms – so you don’t miss recording important information
· Always record sufficient information so that someone else could repeat what you have done

· Mark or otherwise identify sample points so they can be easily re-located

· Have a plan for fieldwork tasks first – including timing, etc.  As a checklist, your plan should include:

· Indicators

· Measurement methods and specific written protocols

· Fieldwork tasks

· Fieldwork timing – timeline

· For any major monitoring projects – always do a quick trial first – to identify any problems, confusion lack of skill etc and sort it out before you gather the main data.

· Fieldworkers have adequate knowledge, training etc

· Keep note on anything different, unusual about your field measurements – e.g. if for some reason you have varied slightly from the standard protocol, or there is a particular important factor at a site.

4.1.9 Analysis and data storage

If your monitoring has been well designed and aims to answer well defined monitoring questions, analysis will be much easier to undertake.  It will focus on turning the data you have collected into useable information that can answer these questions.  Common ways to look at data include

· Examining difference:  This involves determining if two estimates from different places or different times are different.  For example is the number of birds this year more than it was last year? Or, are there more invertebrates in this stream than the other stream?  The mean of the samples for each measurement and their precision are examined to see if there are real differences. 

· Examining trend:  Often the quickest and easiest way to monitor change over time is to look at trend.  We are often looking at trend over time.  One way to do this is to plot your estimates from the samples you took at different times on a graph.  Are the points trending up or down over time, or are they just scattered up and down?  The longer the time series of measurements you have the better.  You will generally need a minimum of 4 points before you can start to examine if there is a trend.

· Examining relationships:  Is there a relationship between two indicators?  When one is low, is the other one low?  When one is high, is the other one low?  For example are spotlight counts of fish in the stream low when invertebrate counts are low?

Data storage is an essential part of your monitoring – identify how you are going to store data so that it is:

· Secure – multiple copies / backups etc

· Well described

· Easily accessed

· People know where it is

· Standard format?

· Well linked to geographical and other info

5  Indicators and Methods - Resources Toolbox

This section identifies some useful monitoring kits and resources and provides a general discussion under a number of broad monitoring areas that may be of interest to different projects.    You may wish to see if any of the “off the shelf” monitoring kits are likely to meet your needs, and or look at more specific indicators.  If you are looking at putting together indicators for your project you may need to seek specialist advice.

The information provided is an initial list of resources you can refer to under key project areas.  For more options and ideas you can refer to specialists in organisations such as regional councils, Department of Conservation, ecological consultanting companies etc.   

5.1  Forests

Some resources available for monitoring of projects associated with forest ecosystems are set out below:

5.1.1 Standard Kits & Resources

· FORMAK (Forest Monitoring and Assessment Kit):  This is monitoring kit intended for immediate use by land owners, landcare groups, community groups and other “hands on” users interested in assessing the condition of native forest ecosystems.  It includes measurement equipment and instructions.  FORMAK provides data entry / storage and access to simple reporting and electronic versions of instructions at www.formak.co.nz.  FORMAK is currently comprised of four modules.
· FORMAK Site Assessment:  A walk through visual assessment of condition of the area using standard criteria and a visual guide. 

· FORMAK Vegetation Plot:  Permanently marked vegetation plots where measurements of forest canopy, understorey and forest floor are made.  

· FORMAK Bird Count:  Permanently marked 5 minute bird counts where all birds seen or heard over a 5 minute period are recorded.  

· FORMAK Pest Transect:  Marked lines where the frequency of bite marks on lines of wax blocks is used to assess relative numbers of possums and rodents. Presence of faecal pellets of different large pest animal species are also recorded at wax block sites. 
· Bush Vitality:  This booklet provides a visual assessment and scoring of key aspects of forest condition.  It has a particular focus on assessment of resources for native birds. It is undertaken in a similar way to the FORMAK Site Assessment from a walk through of the site.  

· Native Forest Monitoring – A guide for forest owners and managers:  This publication, first printed in 2000, provides a fairly comprehensive reference for those wanting to design a monitoring programme for a forest based project.  It provides an overview of designing a monitoring programme, sampling, fieldwork and analysis.  Some possible approaches and a comprehensive list of potential indicators and measurement are provided.  FORMAK has selected and refined a sample of the approaches from this publication.  This publication can be purchased for $15 or obtained on line at www.pahandford.co.nz.

5.1.2  Forest Fauna Monitoring

Several fauna groups are worthy of monitoring to determine responses to management. There are many different methods available for carrying out monitoring and the selection of one or more method will depend on local site characteristics, the species present and time available.  

Key groups of species and some options for monitoring methods are listed below and then described in more detail in later text.

Common forest birds

· Five minute bird counts at many points along representative transects,  

· Kereru counts – counted during a series of ten minute observations from a vantage point providing a wide view over the management area.  These counts can include other conspicuous bird species

· Transect counts to index most birds present 
· Distance sampling to determine densities of birds 

Uncommon forest birds

· Rare fauna - incidental records 

· Kiwi – presence from calls, probes, survey by call counts and monitoring by call count or age structure

Other terrestrial fauna

· Snails – kauri snail monitoring via transects and dead shell assessment

· Weta – counts of daytime shelters

· Lizards - several monitoring options

· Bats – transects and bat detectors

These methods are described below.

1.  Five-minute bird counts  (see also FORMAK Bird Count)
Objective

Determine trends in the numbers of individuals of each species detected during counts each year. 

Methods

· Establish a network of 25+ stations that provide a good representation of the site, e.g. stratified through the block or following ridge tracks that offer listening into the valleys.  

· Stations should be 250+ m apart and marked clearly.
· Survey each station at least twice, preferably 3-4 times all on separate days, during the period late October-December each year keeping to the same weeks each year.
· Avoid windy days which will reduce your ability to detect birds.
· Stand quietly at a counting station for five minutes.
· Record the number of birds seen or heard within 100 m of the observer.  Avoid counting a bird twice if it is suspected to be the same individual.

· One way of keeping track of birds during the 5 minutes is to regard the datasheet space for each species as a map with you in the middle of it and mark the position of the bird in relation to your position (see FORMAK Bird Count field instruction).

· Record bird and weather data in the Five Minute Bird Count Form.
· Count only between 9.30 am and 5.30 pm, keeping to the same start and finish times each day.
· For the replicate count reverse the order, i.e. start at station 25. 
· Keep the same experienced observer from year to year, but if a new observer is needed ensure they are trained. 

Note that these counts should include all birds.  However, bird calls can be confusing for those not fully familiar with all their variations, in which case confining the count to indicator species is advisable.  In later years, other species e.g. finches, dunnocks etc, could be added. Useful indicator species include:

· A frugivore, e.g. kereru

· Honeyeaters, e.g. tui, bellbird

· An omnivore, e.g. silvereye

· Insectivores, e.g. one or more of fantail, grey warbler and tomtit.  

· Vagrants e.g. kaka, kakariki

2.  Ten minute observations

Objective

Observations from one or more vantage points can often reveal local changes in the numbers of kereru and other large, conspicuous birds more efficiently than 5-minute bird counts.  A common objective is to determine the relative numbers of kereru present during each breeding season.  A commonly asked question is “Has possum control resulted in more kereru utilising this area and are they breeding? Alternatively, seasonal patterns in abundance could be examined by carrying out a series of counts for each quarter of the year. 

Methodology includes:

· Select vantage points e.g. valley floor looking up a forested valley, or from a hilltop clearing looking across or down a valley.

· Decide on the boundaries of the observational area, e.g. ridgeline or other conspicuous features.

· Carry out at least 10, preferably 20, ten-minute observations over the time period in question, e.g. spring.

· Restrict observations to about the same time of day that is convenient for you e.g. an hour before sunset every weekend in October-December.

· Count all target birds seen (e.g. kukupa, tui) in the ten minute period, recording the numbers seen and the minimum number present based on your 10 minute count.

· Record breeding activity – display flights of kukupa, nest material carrying, courtship – on the data sheet.

3.  Transect counts

Transect lines can be useful in collecting data on a few target species, e.g. kereru, and parrots.  Situations suitable for this include circuit tracks, ridge tracks and trappers’ circuits if these are likely to be retained for many years.  Methodology comprises:

· Restrict observations to a set time period, e.g. 6 hours starting at 0900 and keep to this timeframe.

· Obtain many replicates in a year, e.g. 10-20 different circuit counts of kukupa, kaka etc. 

4.  Distance sampling

This is a specialised technique similar to 5-minute bird counts, but with the addition of an estimate of the actual density of birds in forest or other habitat.  Densities are calculated principally by estimating the distance of the observer to birds observed during 5-minute bird counts.

5.  Incidental records

Incidental records of rare species are useful in order to keep track of their potential responses to management.  Species that should be logged in Northland, include:

· Forest birds, e.g. NI kaka, red-crowned kakariki and bellbird, all of which seem to be increasing in the Whangarei Heads-Tutukaka area and perhaps elsewhere.  

· Wetland birds, e.g. bittern, pateke, banded rail, crakes, and possibly fernbird, if they are not normally recorded.

· Coastal birds, e.g. blue penguin, grey-faced petrel, reef heron.

· Examples of animal observation record forms are provided with this guideline.
6. Kiwi monitoring

· Are kiwi present? Sign, solicit calls using taped playback calls at representative sites throughout the area.

· Population trends – call counts obtained over four nights at five or more stations in the management area.  Establish baseline over first three years and either annually or less frequently thereafter.

· Territory mapping – from calling data above, estimate where pairs and males are present.  Most of the apparent male-only territories will also have a female present.  

· Age structure – footprints in late winter spring (small kiwi footprints of 50-80 mm length) will be juveniles, i.e. birds that have escaped predation by stoats in the last breeding season;or,  dog samples – a sample of 20+ birds found by trained kiwi dogs will provide a good indication of whether young birds are being recruited into the population.

· Refer to “Sustainable management of brown kiwi and other threatened birds in Northland” – in prep.
7.  Monitoring of other fauna

Other fauna groups that warrant monitoring include lizards, fish, frogs, bats and invertebrates such as kauri snails and weta.  Currently methodology for all these groups is in its infancy, but some suggestions for some of these species are provided below.

Kauri snails:

a. Population monitoring

· Annually in spring (when forest floor is damp – avoid dry spells).  

· Establish a random series of permanent quadrats throughout the core area.  

· An ideal size is 2 m x 10 m with two people working opposite each and moving along the length of the quadrat, but not standing inside the quadrat.

· Turn over litter to locate live snails and measure the maximum diameter of each shell.  

· Also record dead snails, their size and apparent cause of death (see below).

· The number of quadrats should be sufficient to obtain a baseline sample of 30+ snails.  This method will enable population trends in snails to be determined.

b. Cause of death. 

· Observe dead snail shells on tracks during routine bush work.  

· Assign dead snails to cause of death category, e.g. unknown (intact shell); pig (squashed shell), possum (chomped from one side), rat (jagged edge to outer whorl; refer Appendix). Photographs should be taken of examples.   

· Shift all snails out of view to ensure they are not recorded at a later date.  

· This method will help determine trends in causes of death.  

Weta

Weta are vulnerable to rodents and other predators and respond to rat, etc removal or control.  Counting weta in natural or artificial shelters could provide a means of monitoring their responses to management.  For example, daytime counts of caves and overhangs for cave weta, and wooden weta-houses for tree weta, the number of counts reflecting count variability.  Ground weta, beetles and other terrestrial fauna can be indexed with pitfall traps, but this is a costly and time-consuming approach.     

Lizards

Skinks and geckos can respond spectacularly to rodent and other pest eradication e.g. from offshore islands and pest exclosures.  Elsewhere, control of these pests can bring about increases in lizard numbers, but control needs to be sustained effectively and continuously.  Determining what lizards are present and their responses to pest control is difficult, and advice should be sought from local DOC officers as to what methods and levels of effort are appropriate for your situation.  Some methods include the following:

· Spotlight transects for green geckos and other nocturnal lizards.

· Keeping records of diurnal lizards seen during routine work, and the amount of observation time.  This enables a frequency statistic, such as numbers seen per hour or per day, to be calculated and compared between years.

· Placement of permanent monitoring stations in the management area and carefully checking these at infrequent intervals.  Corrugated iron can be effective and a new rippled corflute product is also proving to be effective.  Lift the covers carefully with the opening side towards the observer and identify and count any lizards present and record on a data sheet.  It is suggested that monitoring is carried out infrequently e.g. twice annually to minimise disturbance, but utilse many covers as replicates.  

Bats

Long-tailed bats occur in many privately owned forest remnants.  Little is known of their threats, but habitat loss, together with the impacts of pest animals, are likely to be key factors.  Monitoring of bats is in its infancy, but currently recommended methods are to complete a many kilometre long walk-through transect of representative habitat in the management area and record the number of passes on a bat-detector set for long-tailed bat frequencies (40 kHz).  This transect should be replicated several times depending on the variability of results.

· Refer O’Donnell C. 2001.  Guidelines for surveying and monitoring long-tailed bat populations using line transects.  DOC Science Internal Series 12.

5.2  Streams and Waterways

Over the last decade a wide variety of kits and programmes supporting community monitoring of water quality have been developed.  These have a range of different target audiences and approaches.  They commonly involve some assessment of the stream environment, biological condition of the stream and often a general assessment of the landuse / management occurring in the local catchment.  A summary of the main packages of resources is set out below.

SHMAK (Stream Health Monitoring and Assessment Kit)

This kit includes a manual of instructions and a range of equipment for measuring aspects of the stream environment and biological condition.  Indicators assessed include:

· Steam environment

· water velocity

· water Ph

· water temperature

· water conductivity

· water clarity

· composition of stream bed

· presence and extent of loose deposits on stream bed

· stream bank vegetation

· Biological data

· types of invertebrates

· types of periphyton

These indicators are used to calculate an overall score for the stream and classify stream health.

A computer package for entry of data and calculating scores is available at www.landcare.org.nz/shmak.  The full SHMAK manual and various identification images can be found at www.landcare.org.nz/shmak .

Stream Sense
This is an Environment Waikato programme.  Information about the programme and resources can be obtained at: http://www.ew.govt.nz/forschools/teachers/classroomunits/streams.htm 
Stream sense has many similarities to SHMAK but is targeted at a community and secondary school audience.  It provides a comprehensive and well set out resource.  The manual includes instructions on assessment of:

· The catchment

· The stream reach

· Habitat assessment along the stream reach

· Chemical and physical factors

· Biological survey

Waterway Self Assessment Scale
This approach was developed by AgResearch (published in 1997) and is aimed at rural landowners and intended to allow them to 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 from these scores 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.

Waicare
This is an Auckland Region programme that involves community groups and schools in waterway monitoring and action.  The programme is particularly focused on urban waterways.  Monitoring resources cover a similar range of data collection as SHMAK.  See www.waicare.org.nz .

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

· Water clarity

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

This approach was prepared for the Ministry for the Environment in 2003.  Hard copies are available from MfE or it can be downloaded at the MfE website (www.mfe.govt.nz ).  This assessment involves visual assessment of the 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.  Assessment form includes: 

· Catchment

· Stream habitat

· Adjacent land use

· Perceptions of safety of water for drinking and providing food

· Mahinga kai (diversity and abundance)

· Birds

· Plants

· Fish

· Access

5.3  Wetlands

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.

Handbook for Monitoring 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 can be obtained from the SMF website at www:smf.govt.nz/results/5072_final.pdf, or on the Wetland Trust website at www.wetlandtrust.org.nz .

The monitoring set out in the handbook has two parts to it.

Wetland record sheet:  This provides a visual assessment of the wetland area and includes:

· Classification of the wetland (system, subsystem, wetland class, wetland form).

· Scoring of condition indicators

· Scoring of pressures that are likely to affect future condition.

Wetland plot sheet:  A series of bounded plots (standard size is 2m x 2m) are assessed.  This involves three main components.

· Plant species presence, abundance and height in different structural tiers.

· Calculation of indicators based on abundance of introduced plant species.

· Physical and chemical parameters.  Some of these are measured in the field, others require laboratory analysis of samples.

Maori Indicators – Wetland Monitoring Form

This is incorporated as an appendix in the Wetland Monitoring Handbook and was developed as part of the same project.  A full report on these indicators can be found at www.landcareresearch.co.nz/research/social/maoriindicators.asp or at www.wetlandtrust.org.nz.  This assessment involves evaluating aspects of the wetland from a maori perspective.  This covers:

· What is causing the problems – what is degrading te Mauri

· Taonga and Mauri

· Trends / Change – is the wetland getting better or worse.

5.4  Estuary and Marine

Resources for estuary and marine monitoring are less well developed than those for other areas.  Some resources available are:

Estuary monitoring kit (in development)
An initial version of a estuary monitoring kit has been produced in Otago.  This kit includes cockle counts, assessment of benthic communities, and basic classification on sediment cores on tidal mudflats.  The NZ Landcare Trust is now involved in some further refinement of this kit.

Cockle counts
These are a relatively widely used indicator in estuaries.  For example the Guardians of the Pauatahanui Inlet are continuing a regular cockle count programme in the Pauatahanui Inlet that began in the 1970’s.  The latest count protocol can be obtained from, Guardians of Pauatahanui Inlet PO Box 57034, Mana, Porirua City.

Kaimoana Survey Guidelines for Hapu & Iwi
These guidelines were produced in 2003 by the Ministry for the Environment.  The are aimed at providing hapu and iwi with information and a suggested process for undertaking a survey of kaimoana resources.  They also have considerable attention to building partnerships with other organisations who 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 survey at points on the coastline. 

The guidelines can be obtained from MfE and are supplied with a CD giving electronic copies of forms etc and a video of the survey planning and implementation process.

5.5  Social and Community Context

There are apparently no packaged resources or kits available at present for assessing the social and community context of projects in New Zealand.  A general outline of areas to consider when monitoring of social and community context are set out below.

5.5.1 Community involvement

A range of indicators can potentially be used to provide a general understanding of the level of community involvement, these include:

· Volunteer numbers and hours provided

· Local employees involved

· Level of local membership

· Numbers of key partnerships / relationships with the project for e.g. land access, advice, pest control help etc.

· Local donations and sponsorship

These types of data can be used to look at changes in the level and types of direct involvement by the community over time.  It can also be used to look at the level of benefit the project has provided through employment, and how many people have potentially received new skills or ideas from working on the project    Most of this basic information can potentially be collected from a well operated records system for your project (see Records and Operational Monitoring sections in individual guidelines). To more effectively assess how your project has increased community knowledge or resulted in some change in behaviour, you need to look at evaluating environmental education outcomes of the project.

5.5.2 Evaluating Environmental Education

Developing good approaches to evaluating the effectiveness of environmental education is an area of study in its own right, but as with all monitoring it should be focused on evaluating performance against well thought out project objectives – in this case objectives relating to environmental education.  A guide to environmental education programmes has been developed under a 1999 Ministry for the Environment SMF project.  “Environmental Education: A guide for Programme Providers – how to develop, implement and evaluate strategies and programmes” provides useful information on evaluating environmental education.

The particular way you monitor the impact of your project in terms of environmental education will depend on the particular project and objectives you have set.  A couple of areas that will often be relevant to environmental education performance are set out below.

· Awareness of the project and project issues:  Some anecdotal information can be gained from the experience of group members working with others in the community.  For example, group members may report that landowners and the community now know about the project, where as they didn’t in the early stages of the project.  Or, people are now much more positive and supportive of project aims than they were.  

To evaluate community awareness in a useful way that can be tracked over time, some form of community survey is often used.  Ideally this should be first done at the stage you are developing your project and any environmental education objectives, and then repeated in the future to assess how awareness has changed.  Such a survey involves using a questionnaire to ask people (face to face, over the phone, by mail etc) a series of questions about the project, related environmental issues etc.  Assistance can be obtained from private consultants, university staff and other specialists to help you with the design of such a survey.

A list of some different evaluation tools, including some approaches which will be useful to assessing project awareness are provided in the appendices of the WWF-New Zealand “Habitat Protection Fund Project Monitoring Toolkit”.  
· Behaviour change:  Assessing whether community behaviour has changed in a way that is positive in terms of the project objectives is very important in showing how successful the project has been.  For example, do locals now avoid dumping weeds over the back fence into the reserve, or washing their car and sending detergent into stormwater drains?  Are landowners now actively trapping animal pests on their land etc.  Design of such assessments will again potentially require specialist input to develop effective questionnaire and survey approaches etc.

A list of some different evaluation tools, including some approaches which will be useful to assessing behaviour change are provided in the appendices of the WWF-New Zealand “Habitat Protection Fund Project Monitoring Toolkit”. 
· Evaluation framework for an environmental education programme:  If you are specifically involved in environmental education as a key part of your activities, you may wish to consider evaluation of your whole environmental education programme.  An example of a framework for doing this is provided in the WWF-New Zealand “Habitat Protection Fund Project Monitoring Toolkit”.   

5.6  Economic Monitoring of Biodiversity Enhancement Projects

Habitat restoration and protection projects can often provide significant economic benefit, particularly to local communities.  It is possible to monitor the economic benefit that a project provides.  Detailed assessment of economic costs and benefits of projects is a specialist field.  If you are wanting to undertake such assessment for a larger project you may need to seek specialist advice.

Some aspects of economic benefit that are useful to keep in mind for projects are set out below.  

5.6.1 Project Economic Benefits

Direct benefits

Direct benefits are the benefits sought by the project – that are set out in your vision, goals and objectives (see Project Planning Guideline).  These benefits can be either monetary or non monetary.  A monetary example might be where a project has an objective of restoring a harbour ecosystem to improve fish catches – and fishing incomes go up as a result of a successful project increasing fish populations.  Non monetary benefits will be common for biodiversity restoration and protection projects and could include an increase in numbers and diversity of native birds, or clean water for swimming. 

Indirect benefits

Indirect benefits are those that occur as a consequence of the direct impacts of the project, as a “spin off” from your main objectives.  These can cover a broad range of areas and may be monetary or non monetary.  Examples of some indirect benefits that may result from biodiversity restoration projects are set out below:

· Spending in the local economy on wages and local businesses that supply goods to the project.  These are monetary benefits and can be obtained from your financial records (see section 2).

· Agriculture benefits
· Improved stock health from cleaner water (less microbial contamination) increases production and reduces animal health costs.

· Improved farm production through ability to graze areas more intensively - to their capability once forest, wetland etc areas are fenced.  Rather than having to limit grazing to avoid stock moving into wetland or forest etc when feed gets short.

· Ability to muster stock more quickly and easily due to forest and wetland etc areas being fenced off from stock access.

· Avoiding stock losses in wetlands, waterways etc.

· Lower risk of TB introduction because vector pests such as possums are controlled to low levels.

· Tourism

· Increased visitors and period of stay due to e.g. creation of a more attractive natural environment, opportunities for viewing wildlife etc.  More people visit, stay the night,  increasing local spending on accommodation, meals and other services. 

· Economic benefit can sometimes be provided by opportunities for the establishment of local interpretation and nature tour type businesses.

· Property values

· Projects can sometimes make a significant impact on local amenity through for example establishment of vegetation, increasing birdlife, providing cleaner streams.  This Increase in amenity means more people want to live in the area, raising demand for property and increasing property values in the area.  

· Reduced flood damage 

· In some catchments projects involving major planting initiatives may have benefits in reducing rapid flood run off and reducing bank damage etc.

5.6.2 Project Economic Costs

Direct Costs

The money that the local community spends on the project through e.g. bills paid directly, including where they are funded through subscriptions, donations and sponsorship

Indirect Costs

The costs of any negative impacts that result from the project.  Again these can be monetary and non monetary.  For example fencing of a waterway to improve water quality may result in a stock water supply system having to be installed.  This would be an monetary indirect cost to the farmer.  Another example would be danger to other peoples domestic pets from traps and pesticide use (a non monetary indirect cost).

5.6.3 Valuing non monetary costs and benefits

Often projects are generating non monetary benefits or costs, for example increasing native bird diversity, or improving recreational appeal of a stream.  So how do you put a dollar figure to that?

One approach to valuing non monetary costs or benefits is to estimate a likely “willingness to pay” (WTP) for the specific product / benefit.  This is the maximum amount an individual would pay for the product / benefit.  For example, how much are individuals in the community prepared to pay to be able to swim in a clean local stream.  This can also be expressed as “willingness to accept compensation” – or the amount of compensation an individual would expect to receive to forgo the benefit e.g. how much would an individuals have to be paid as compensation for not being able to swim in a clean stream and having it replaced by a slimy foul smelling one.   While these are theoretical approaches – they can be useful in giving a broad indication of the value associated with a project.

5.6.4 Overall Project Economic Benefit or Cost

Once all costs and benefits have been identified and valued, the total of costs is subtracted from the total of the benefits to calculate the net benefit (or cost) of the project.

Forms & Templates

Photopoint Record

Photopoint Location

	Location name:
	Photosite Number:

	
	Grid Reference:

	Date Established:
	Fieldworker names:

	
	
	
	
	
	

	Peg placed at site:  Yes/No
	
	


	Sketch of Location and Reference Points

Indicate photopoint and direction of photographs taken.

	Reference point 1
	Reference point 2
	Reference point 3

	Object:
	Object:
	Object:

	Distance to photopoint:
	Distance to photopoint:
	Distance to photopoint:

	Bearing to photopoint:
	Bearing to photopoint:
	Bearing to photopoint:


Photoframe Data

	Photo No
	Magnetic Bearing
	Description
	Time
	Weather

(sunny, etc)
	Focal length
	1st

Date
	2nd Date
	3rd Date
	4th

Date

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Animal Observation Record

For key native and pest animal species

Start a new sheet for each month.

Project Area:
Month:

	Date
	Time
	Location

(GPS or describe)
	Species
	Number observed
	Name of observer
	Notes / behaviour

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Total
	
	
	
	
	
	


	Summary Pest Animals
	
	Summary Key Native Species

	Species
	Number
	
	Species
	Number

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


10-minute monitoring sheet for kukupa 

Location:

	DATE
	TIME START
	NO. KUKUPA
	MIN. NO KUKUPA
	NO. KUKUPA DISPLAYS
	NO. TUI SEEN
	NO.  OTHER SPECIES E.G. TOMTIT
	WEATHER
	OBS.

	9/8/03
	0705
	0
	0
	0
	3
	2
	Light NE
	R Pierce

	9/8/03
	1226
	0
	0
	0
	1
	0
	Mod NE
	R Pierce

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Methods: 

· Carry out in spring when birds are widely dispersed for breeding (but comparisons at other times of the year are useful).

· Select a good vantage point, e.g. looking up a broad valley and define observational boundaries.

· Count all kukupa seen (and the estimated minimum number present) in a ten minute period and record any displays seen.

· Count other bird species as appropriate, e.g. tui.

· Aim for at least 10 counts per season.

· Observe at approximately the same time of day and in fine weather. 

INCIDENTAL RECORDS OF RARE FAUNA SPECIES

 AT (GENERAL LOCATION,  E.G. TUTUKAKA LC)

Option A = all species

	SPECIES
	DATE
	TIME
	LOCATION
	GRID
	NO.  SEEN
	NOTES
	OBS.

	L-tailed cuckoo
	1-2-06
	1110 pm
	Te Wairoa
	2 x 7 digit no.
	1 heard
	Flying north at night, calling periodically, light S wind, clear 
	J B

	NI kaka
	2-6-05
	4.30 pm
	Upper Waiotoi
	“
	1
	Feeding on kohekohe fruit, silent
	J B

	Bittern
	2-11-05
	6.30 pm
	Main road
	“
	1
	Dead at roadside, apparently hit by vehicle = likely flight path between 2 wetlands.
	J B

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


INCIDENTAL RECORDS OF RARE FAUNA SPECIES AT….

Option B = single species, e.g. bats

	DATE
	TIME
	LOCATION
	GRID
	NO.  SEEN
	NOTES
	OBS.

	1-2-05
	8.30 pm
	Fred’s bush
	2 x 7 digit no.
	1
	Flying over canopy of taraire-puriri remnant and adjacent pasture, occasional clicking heard  
	J B

	2-6-05
	8.30-10 pm
	Main river
	“
	(2)
	 2 passes detected on Bat Box 3 set at 40 kHz
	J B

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Note: If mapping of locations is likely to be needed, consider transferring grid reference data to XL spread sheet, keeping northing and easting readings in separate columns.
Kauri Snail Quadrat – Size of snails and possible cause of death
	Quad No.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Snail (di mm)
	47 
	56 
	52 
	23
	Nil
	Etc
	
	
	
	

	
	53 
	43 
	46 
	46
	
	
	
	
	
	

	
	45
	I 
	52 JE 
	Ch
	
	
	
	
	
	

	
	Fl
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Note: Leave snails in situ

Note 2: figures refer to snail diameter (mm)

Note 3: Underlining denotes dead snails and letters refer to likely cause of death - Fl = flattened (often by pig), Ch = chomped (often by possum), JE = jagged edge (often by rat), I = intact shell, U = unknown – describe and photograph

Kauri Snails Found On Trails In Treatment Area 2005-06

	Line/

sector
	Date
	Snails (Large = > 40 mm, Medium = 20-40 mm, Small = < 20 mm) and damage as per above + A = alive (measuring optional)
	No. per line/sector 

	1
	25/10/05
	LCh, MCh, LJE, LI, etc
	4

	2
	25/10/05
	Nil
	0

	3
	25/10/05
	LA
	1

	1
	20/11/05
	MI
	

	2
	
	
	

	3
	
	
	

	1
	
	
	

	2
	
	
	

	3
	
	
	

	Total
	2005-06
	5 LCh, 4 MCh etc
	34
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