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Limitations 

The focus is pasture, or grazing land, and the other 
types of plant cover that occur in association and their 
small animal (invertebrate) communities. There are 
obvious gaps, for example, native bush or alpine 
habitats are not covered in Kit 1 or Kit 3. 

The generic methodology for site selection and setup, 
sample collection and handling, data recording are 
fairly universal and well tested. 

Small animal identification and role discovery are an 
extension of the Recognizable Taxonomic Unit (RTU) 
approach. This seeks to establish a methodology that 
will allow non-expert community members, through 
the observation of easily observed characters, to 
identify distinct species. 

This requires reasonable training, good support tools 
and limited professional oversight. 

 Produced with funds from the Ministry for the Environment. The Ministry does not necessarily endorse or 
  support the contents of the publication in any way. 
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http://www.wams.org.nz/
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HOW TO USE THE GUIDE 
This guide consists of four components – an 
introduction and three technical kits.  

The introduction helps to set the scene by explaining 
essential terms and ideas.  

The focus of the guide is the three kits that combine 
to form a comprehensive ecological monitoring 
toolkit. While each kit looks at a different aspect of 
monitoring, they are related, so when used together 
they provide a good indication of the ecological health 
of an area. 

 

 

 
 
 
 
 
 

 

 

The toolkit has two aims: 

• Enabling farmers and land managers to better 
assess sustainability, productivity and resilience, 
using biodiversity as an indicator; 

• Developing an environmental monitoring 
capacity in the community alongside that 
provided by agencies and farm advisors. 

  

INTRODUCTION 

KIT 1 
Monitoring sites 

KIT 2 
Collecting and  

sorting samples 

KIT 3 
Identifying small animals 
(invertebrates) and their 

ecosystem roles 
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___________________________________________ 

Who is this guide for? 
___________________________________________ 

Biodiversity in the Kakanui catchment 
___________________________________________ 

How will we measure ecosystem services and 
biodiversity? 
___________________________________________ 

 
 

 
  

INTRODUCTION 

   Map 1: Dominant vegetation, Kakanui catchment 

 
  Map: Anon 1983. The Kakanui River catchment water resource inventory. Otago Catchment Board and Regional Water Board. 
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Who is this GUIDE for? 
Developed for the Kakanui catchment this guide 
provides a framework that aims to support whole 
farm planning, environmental monitoring in the 
catchment and a greater community understanding of 
the value of biodiversity.  

Divided into a series of kits this approach can be 
applied nationally to assist farmers in whole farm 
management, agency staff and community groups 
involved in biodiversity conservation. 

Information gathered using the modules contained in 
this guide will provide capacity for farmers to build on 
existing knowledge of sustainable farming. The 
project will also encourage introduction of native 
plants in ways that will benefit sustainability, 
productivity and quality assurance. Best practice 
recommendations may also benefit water quality and 
water retention. 

 
 
Information gathered could help : 

1. Understand and assess biodiversity, both native 
and exotic, on a whole farm and catchment basis. 

2. Understand cultural values associated with the 
catchment environment. 

3. Assess ecosystem benefits (or their lack) on a 
whole farm basis. 

4. Understand the value of native plants and 
‘insects’ for farm sustainability, productivity and 
long term resilience. 

5. In whole farm planning. 

6. Provide better data for quality assurance. 

 

This guide can also be used as: 

• An education resource that students can use to 
explore and understand biodiversity in their own 
backyard. 

• Data collected using this toolkit can be used to 
guide whole farm planning and assess biodiversity 
benefits on a whole farm or paddock scale.  

• The information can be used to demonstrate 
improvements in sustainable management, 
productivity and catchment resilience. 

 

 

  

 

 

Divided into a series of modules or kits this 
approach could be applied nationally. 

Illustrations: Monica Peters 
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biodiversity in the  
Kakanui catchment 
Biodiversity is short for biological diversity, a term 
used to describe the variety of plants and animal 
species living within a habitat or ecosystem. This term 
is often used when commenting on species found on a 
farm, within a catchment or across the country. 

From a farming perspective biodiversity can be a key 
driver of farm productivity and helps support 
resilience in the face of adverse impacts such as 
drought. 

Biodiversity on the land has suffered significantly in 
the Kakanui catchment, as it has in much of New 
Zealand. Much of the natural vegetation and the 
animal communities they supported vanished once 
forests disappeared and tussock communities took 
their place.  

Settlers further reduced native biodiversity through 
management practices such as seasonal tussock 
burning and wetland drainage. These activities had 
significant effects on the catchment waterways and 
their plant and animal communities. 

European farming practices meant that ecosystems 
dominated by native plants and animals were replaced 
by an exotic ecology, mainly pasture, complete with 
an array of plant and animal pests. 

Native ecosystems were adapted to the North Otago, 
dryland climate. The European ecology that replaced 
them was highly productive but not as well adapted 
requiring higher inputs of fertiliser and irrigation to lift 
yields. 

Biodiversity of the catchment’s exotic pastures today 
is limited, with fewer plant and small animals which in 
turn limits the resilience of modern day ecosystems.   

 

 

 

 
The fringing vegetation of catchment waterways is 
limited and functions poorly in its role of protecting in-
stream habitat from extremes of climate and the 
effects of runoff. The remaining riparian areas may 
offer a refuge for beneficial native plants and insects.  

Native vegetation in North Otago’s drylands is more 
abundant at higher altitudes. The lowlands and 
downlands retain some remnant patches of native 
vegetation, particularly on limestone outcrops. There 
are a small number of native riparian plantings on the 
Kakanui and Kauru Rivers. 

Biodiversity and ecosystem services 

A healthy ecosystem, with a diverse plant and animal 
community provides a number of natural services 
(ecosystem services) of benefit to the catchment’s 
natural and human communities. 

The benefits of these ecosystem services include: 

• Protecting water quality and retention; 

• Soil formation; 

• Storage of nutrients and recycling; 

• Mitigation of run-off pollutants; 

• Pollination; 

• Stock shelter and forage; 

• Erosion protection; 

• Pest control; 

• Increased catchment resilience to recover from 
floods and drought. 
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Willing workers for community benefit 

Insects and other small creatures provide a multitude 
of valuable services, ‘acting as an army of willing 
workers, ready to assist with land management and 
the sustainability of natural areas’1. 

These willing workers can be divided into four main 
groups; humus builders, soil aerators and irrigators, 
pollinators and insect pest predators. 

Humus Builders 

Humus plays an important part in carbon 
sequestration, nutrient cycling, and water retention. It 
also provides a home for the young of insects and 
other bugs and their predators. Slaters, land-hoppers 
and millipedes are the main workers in humus 
production. Leaf eating beetles also contribute a rain 
of material to their hard working colleagues in the 
litter layer. 

Soil Aerators and Irrigators 

The top layer of the soil, usually rich in humus, 
provides a home for large numbers of insect larvae. 
Earthworms are found from the surface to deeper soil 
horizons. Together they provide a significant service, 
aerating and mixing the soil, helping in the capture 
and retention of water and recycling nutrients. 

Insect Pollinators 

Pollination is a vital farm service, more so now that 
the Varroa mite is in the South Island. Shrubby 
plantings are a source of food for native bees and 
bumble bees that assist in pollination. 

Insect Pest Predators 

There are many wasps and flies that benefit farmers 
by attacking and parasitising insect pests that cause 
damage on the farm. These insects and insect eating 
birds help to control insect pests, preventing 
population explosions. Bristle flies that attack porina 
moth caterpillars, a range of native wasps, including 
those that attack the clover root weevil and leaf roller 
caterpillars find shelter and food on the farm. 

 

 

 

 
__________________________________ 

1 Meat and Livestock Australia 2012 

 

  
  Millipedes                                                Landhopper 

  

  Images: Massey University / Soil Bugs   

  Slater                                         Native bee 

  

  Image: R. Cooper           Image: Phil Bendle / T.E.R.R.A.I.N 

  Bumble bee 

 

Commons.wikimedia.org 

 Protohystricia 

 

Photo: © by Pete McGregor, some rights reserved (CC BY-NC-ND) 

  Ichneumon wasp/ 
  Parasitises caterpillars                    Braconid wasps 

  

  Images: R. Cooper 
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How Will We Measure Ecosystem 
Services And Biodiversity? 
An understanding of the number of species in an 
ecosystem and how they benefit their habitat 
(ecosystem services) provides a basis for defining 
levels of sustainability, productivity and resilience on 
farm or in natural environments. 

This understanding can be gained using data from a 
monitoring programme analysed in a farm or 
catchment context. 

Defining biodiversity in the catchment requires that 
the landscape is divided into major environmental 
components, and the different ecosystems within 
them. 

The Kakanui catchment was divided into three major 
environments in a 1983 study. 

The three environments are: 

1. Intensive exotic pasture in the downlands and 
lowlands (46.1%). 

2. Short tussock (23.6%) and extensive pasture 
(18.5%) in the mid-catchment. 

3  Tall tussock and more native plant communities 
(11.0%) at higher altitudes.2 

A more detailed discussion of plant biodiversity today 
is found in the 2013 Wildlands Waitaki District 
Biodiversity Strategy. 

Definition of the catchment’s major environments and 
ecosystems is important because each has a different 
community of plants and small animals (insects and 
other invertebrates) or biodiversity. These plant and 
animal communities, influenced by climate and soils, 
are what drive sustainability and productivity both on-
farm and in the wider catchment. 

 

 

 

 
 

There are five broad ecosystem types within the 
catchment:  

• Exotic and native pasture; 3   

• Wetlands of various types that include riparian 
vegetation associated with waterways; 

• Exotic and native shrublands; 

• Remnant native forest; 

• Exotic plantations and shelter belts. 

Each ecosystem will have a unique community of 
plants and animals. 

Targeted communities will be monitored and benefits 
identified (ecosystem services) that contribute to 
sustainability and productivity on a farm and 
catchment scale. 

Methodology used to collect data will be both 
complex and simple. Benchmark sites will apply a 
complex methodology (quantitative). Sites 
established to more quickly measure key indicators 
may employ a more simple methodology (qualitative). 

Benefits are analysed in the context of each 
community’s ecological pyramid. Ecological pyramids 
describe the roles of small animals (invertebrates) 
within a community, how they interact and the 
relative numbers needed to fulfil their roles. 

Monitoring will also define whether there are both 
enough and the right type of animals and plants to 
achieve sustainable, productive ecosystems whether 
on-farm or in native communities.  

 

 

 
___________________________ 

2 Derived from a 1983 Report, The Kakanui River Catchment:  

   Water Resource Inventory. Otago Catchment Board and  
   Regional Water Board Report. 

3 Tussock for convenience is classed here as pasture.  

   Where tussock is  the dominant plant it is listed as a native  
   community. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Community guide to ecological monitoring: A toolkit for success 

Kit1: monitoring sites 
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___________________________________________ 

Introduction 

___________________________________________ 

How are the sites selected?  

___________________________________________ 

Where are the Kakanui monitoring sites 

• Kakanui zone 1 

• Kakanui zone 2 

• Kakanui zone 3 

• Control sites 

___________________________________________ 

Why have these monitoring sites been chosen? 

___________________________________________ 

The nature of Kakanui ecosystems 

• Ecological pyramids 

• Food webs and nutrient cycles 

___________________________________________ 

Understanding the ecosystems of Kakanui  
grazing lands 

• The soil and root-ball community 

• The leafy plant  

• Humus and the litter layer 

___________________________________________ 

The roles of small animal groups and the benefits 
(ecosystem services) they can provide  

• Decomposers 

• Herbivores 

• Beneficial insects 

___________________________________________ 

 

 

 

___________________________________________ 

The small animal communities of Kakanui grazing 
lands  

• Exotic pasture 

• Snow tussock 

• Tall tussock 

• Wetlands 

___________________________________________ 

Kakanui Monitoring Sites - Location and description 

• The sites 

• Wetlands and riparian areas 

• Kakanui grazing lands 

- Exotic shubland-Kauru River 

- Exotic shrubland-Kakanui River 

- Native shrubland – Upper Stony Creek 

- Tussock grassland 

- Limestone shrubland 

___________________________________________ 

Setting up monitoring sites 

• Setting up a monitoring site   

• Recording the plant community 

___________________________________________ 

Appendix 1:  

Recce-plot analysis, sites 1-4, Ohope Scenic Reserve 

  

contents 
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Introduction 
Farming in the Kakanui requires productive, 
sustainable and resilient pastures. To determine levels 
of sustainability, productivity and resilience at a farm 
level requires an understanding of a farm’s ecosystem 
health and what makes it healthy or otherwise.  

The information needed can be collected from on-
farm sites that represent grazing pasture and native 
ecosystems that are part of the agricultural landscape. 

Control sites outside the catchment provide an 
indication of what a less modified natural ecosystem 
might have been like, prior to the changes brought 
about by modern farming practices. 

Native ecosystems in the Kakanui catchment’s 
agricultural landscape are remnants of what were 
extensive areas of native bush or shrubland, tussock 
grassland and wetlands. Significant areas of short and 
tall tussock, with remnant areas of shrubland and 
forest, remain at higher altitudes. These are important 
as they are refuges for the original small animal 
population, important in the drive to make farming 
sustainable, productive and resilient.

 
Grazing lands today consist of exotic grasses, clovers 
and other forage plants, with native tussocks and 
associated shrublands at higher altitudes.  

Communities of insects and other invertebrates are 
quite different in exotic pasture, native tussock and 
shrubland. The small animal community in exotic 
pasture consists almost exclusively of introduced 
insects and other invertebrates. Native tussock 
grasslands have mainly native insects, although over-
sowing has probably attracted a range of exotic 
species. Small animal communities of the soil and the 
plant associations growing on it, insects and other 
invertebrates, are ecosystem workers. Their job is to 
carry out all the processes that maintain an ecosystem 
in a healthy state (ecosystem services). 

It is the aim of this programme to define the 
biodiversity state or condition of today’s Kakanui 
catchment ecosystems, using information from 
monitoring sites that are representative of the 
catchment’s main plant habitats. This provides a 
benchmark for consistent future monitoring.

  Wetland                                                                                                                                      Native tussock 

  

  Photo: Fish & Game NZ                                                                                                            Photo: R. Cooper 

  Exotic pasture               Native bush remnant 

  

  Photo: Peter Bray                                                                                                                    Photo: R. Cooper 
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How are the sites selected? 

Environmental monitoring has both a catchment wide 
and a farm scale. The former is the responsibility of 
government agencies the latter of individual farmers 
or community groups working at specific sites. 

Kakanui Monitoring Sites (KMS) are on farms and in 
native vegetation within the catchment’s key habitats.  

Control sites will be established outside the 
catchment. They may provide a better indication of 
the range of insects or invertebrates, and the 
ecosystem services they provide, than similar 
modified ecosystems in the Kakanui catchment.  

This information is invaluable in determining the types 
of native plants and their associated small animals 
(invertebrates) that would be vital to improve 
sustainability and productivity on Kakanui catchment 
farms. 

Sites for aquatic monitoring have been established by 
ORC, DOC and Te Runanga Moeraki. These sites 
monitor water quality, native and introduced fish, 
aquatic pests and cultural resources. 

Where are the Kakanui 
monitoring sites? 

The catchment’s main plant habitats are exotic 
pasture, tussock, exotic and native shrublands. 
Wetlands form a small percentage of plant habitats. 
Plantations and shelter belts are not included in the 
project. 

The catchment can be divided into three or four zones 
that are defined by farming type, altitude and climate 
(See Map 1). 

Plant communities at the permanent monitoring sites 
will be described as part of the DOC national plant 
grid. Small animal communities (invertebrates) at 
these sites will be stored in a permanent database. 

Other monitoring sites established by farmers or 
community groups will employ simpler recording 
systems for plants and methods that target specific 
small animal groups or physical habitat conditions. 1 

Photo points established at each monitoring site will 
allow assessment of change over time. 

___________________________________________ 

1  Allen R.B 1992; RECCE: An inventory method for describing  

   New Zealand vegetation. FRI Bulletin no.176. Ministry of Forestry, 
   Wellington, New Zealand 

 

  

   Map 1: Dominant vegetation, Kakanui catchment 

 

 

 

Map: Anon 1983. The Kakanui River catchment 
water resource inventory. Otago Catchment Board 
and Regional Water Board. 
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___________________________________________ 

Kakanui zone 1 
Zone 1 covers 410 square km or 46.1% of the 
catchment.  

Lowland and downland pasture, mainly in ryegrass 
and white clover, occur in the catchments of the lower 
Kakanui and Kauru Rivers, the Island Stream and the 
Waiareka Creek.  

This is the light green area on Map 1 lying roughly 
inside a line: 

West of Ngapara, Kauru Hill, Herbert and the Kakanui 
River mouth; 

East of Ngapara, Enfield, Weston, Totara and Kakanui.  

Characterised by intensive dairying, cropping and 
irrigation, there is a lack of native vegetation. 

Proposed Kakanui Zone 1 monitoring sites, KMS 001-
011, are indicated on Map 1. 

___________________________________________ 

Kakanui zone 2 
Zone 2 includes  164 square km or 18.5% of catchment 
pasture (browntop, suckling clover and many woody 
weeds) and 210 square km or 23.6% of snow tussock in 
the mid and headwater catchments of the Kakanui 
and it’s western tributaries (see the dark green and 
blue areas on Map 1). 

This is an area of extensive grazing, predominantly in 
what was short tussock, with native shrubland 
remnants in the gullies and some plantation forestry. 
There are some areas of improved pasture. 

Although no monitoring sites are shown on Map 1 for 
Zone 2, sites 007 and 008 are representative of this 
area.  

___________________________________________ 

___________________________________________ 

Kakanui zone 3 
Zone 3, 98 square km or 11% of the catchment, is 
predominantly tall tussock, with extensive native 
shrubland, in the headwater catchments of the 
Kakanui River (see the brown area on Map 1). 

Monitoring sites may be investigated for this area in 
2015. 

___________________________________________ 

Control sites 

Two control sites are proposed: a wetland in the 
Kakaho Creek south of the Waianakarua River; and 
limestone vegetation west of Duntroon in the Waitaki 
catchment. 

___________________________________________ 
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Why have these monitoring sites 
been chosen?  
Monitoring sites have been chosen to provide an 
insight into the small animal communities of pasture 
and associated native ecosystems, their biodiversity 
and sustainability status. 

To understand the health of an ecosystem you must 
first appreciate what it is that is required for that 
system to be healthy, sustainable, productive and 
resilient. Information gathered from each monitoring 
site will allow you to decide an ecosystems’ state of 
health or biodiversity condition. 

Condition assessment depends on whether your focus 
is management of native plant and animal 
communities or grazing land. 

 

 

 

 

Biodiversity condition, for native ecosystems, is 
defined by comparing the KMS monitoring site’s plant 
and small animal community to that of control sites 
for native shrubland, tussock and wetland where 
possible. Existing studies of native vegetation and 
their animal communities are sometimes available for 
comparison. 

This provides information about resident small animal 
communities in grazed pasture and associated native 
shrublands, the beneficial insects and pests that live 
there and practices that could be used to improve 
sustainability, productivity and resilience.  
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The nature of Kakanui 
ecosystems 
Maintaining a healthy, productive catchment 
environment is a key aim of the Kakanui project. This 
applies to farms, the agricultural landscape and to 
iconic native plant communities within it. 

From a farmers perspective high levels of sustainable 
production, whether for animals or crops, is the aim. 

Healthy native plant communities require protection 
from grazing, from introduced pests if they are to be 
sustainable and provide benefits to surrounding 
farmland. 

Achievement of these aims requires a knowledge of 
the farm’s ecosystem health, environment and factors 
that contribute alongside management approaches 
used to increase and sustain productivity. 

Factors include the productive capacity of animals or 
crops, the soils fertility, climate and ecosystem 
benefits. 

Understanding the nature of a farm’s ecosystem 
allows an assessment of its ability to maintain or 
increase production.  

Primary producers, plants, play a key role in farm 
productivity. Enhanced plant production requires both 
good husbandry and protection from injurious pests. 
The latter can be partly achieved by maintaining 
healthy native biodiversity on-farm. 

Kakanui ecosystems are broadly of five types: 

• Exotic pasture; 

• Wetlands and riparian areas; 

• Grazed and ungrazed tussock; 

• Native shrublands; 

• Exotic shrublands and plantations. 
 

The nature of each ecosystem can be explained using 
ecological or trophic pyramids, nutrient cycles and 
food webs. These systems explain the relationship of 
plants and animals in an ecosystem, how they depend 
on each other and the way in which nutrients are 
cycled. 

Looking at ecosystems in this way focuses our 
understanding on critical elements contributing to 
sustainability and productivity, some of which are 
outlined below: 

• Are key plants and insects present?; 

• Does the small animal community have the mix of 
species needed to achieve a healthy, sustainable 
ecosystem?; 

• Is the plant community suitable for the beneficial 
insects required on-farm?; 

• Are there sufficient decomposers to supply levels 
of humus needed to maintain fertility?; 

• Is the mix of predator insects sufficient to control 
pest insect populations?. 
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Ecological pyramids 

Ecological pyramids (Diagram 1) illustrate the 
relationship and roles of plants and animals in an 
ecosystem. 

Plants are the primary producers, providing: 

• A habitat for the ecosystem’s small animal 
community; 

• Producing leaves and other organic material as a 
basic energy source for that community and for 
grazing animals; 

• A renewed habitat via seed and vegetative 
reproduction. 

The pyramid illustrates the number and type of animal 
required at each ecosystem level. 

At the bottom of the pyramid in the soil and litter 
there are numerous decomposers (worms, slaters, 
land-hoppers, millipedes). Their job is to reduce 
organic material so that nutrients and carbon  
components are available for plant nutrition and for 
the fungal growth used by myriads of small animals 
and their larvae. 

“Healthy biodiversity requires that 
there are high numbers of 
decomposers in the litter layers of 
pasture and woody shrubland.” 3 

___________________________________________ 
3   Biodiversity toolkit for grazed lands, Meat and Livestock Australia 

2012 

Level 1 of the pyramid contains plants, primary producers 
using soil nutrients and the sun’s energy to create organic 
matter, fodder for farm animals and food for the small 
animal community. 
_____________________________________________ 
Level 2 of the pyramid contains the primary consumers or 
herbivores, plant eaters.  
These, in terms of the small animal community, feed directly 
on the plants and include root and leaf eating beetles (grass 
grub and grass grub beetles), sap sucking bugs (vegetable 
and wheat bugs), moths, bees and wasps feeding on pollen 
and nectar. Birds and mammals (cows and sheep) that feed 
on plants are also primary consumers. 
_____________________________________________ 
Level 3 of the pyramid contains secondary consumers or 
carnivores. There are many insects, birds and pest rodents 
that fill this role, either feeding directly on their prey or 
using the insects they catch as a place in which to lay their 
eggs. 
For small animals this includes centipedes, many beetle 
larvae, pseudo-scorpions and robber flies.  
The tiny parasitic wasp that lays its eggs in the larvae of the 
clover root weevil is a good example of a secondary 
consumer whose role is to parasitise a pest of forage crops. 
_____________________________________________ 
Level 4 or the top of the pyramid are the tertiary 
consumers, top carnivores, for example hawks, falcons and 
moreporks. 
The pyramid illustrates the relationship and importance of 
each group of animals and indicates the ecosystem services 
they can provide to improve farm sustainability and 
productivity. 

  

    Diagram 1: Kakanui ecological pyramid 
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Food webs and nutrient cycles?  

Food webs, Diagram 2, illustrates the dependence of 
small animal communities on the place in which they 
live, their sources of food and the way in which they 
maintain and sustain healthy ecosystems. 

 

 
Photos/Illustrations: Hawk/Seed-eating birds - middlemarch.co.nz; 
Morepork - Brian Makalski; Frog - trontozoo.com; Insectivorous 
birds - labarker.com; Pollinator insects - wonderville.com; Predator 
insects –TERRAIN; Wolf Spider – Wikipedia; Rabbits/Mice - 
Scienceblogs.com; Herbivorous Insects – Kiwicare; Decomposers 
Millipedes - hermitcrabassociation.com; Plants - carrs-
billington.com.  

 

 

 

 

  

Diagram 2: Pasture food web (an example from the field study) 
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Diagram 3: Pasture nutrient cycle 4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_______________________________________________________ 
 

4 Source: ‘What nutrients do plants require’ depi.vic.govt.au 

 

The nutrient cycle in Diagram 3 illustrates the origin 
and flow of energy in the pasture ecosystem. 

This Toolkit focuses on ecosystems associated with 
grazing lands: exotic pastures, intact and modified 
tussock, remnant native vegetation, wetlands, exotic 
shrublands and plantations.  
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Understanding the ecosystems 
of Kakanui grazing lands 
Four main types of grazing lands occur in the Kakanui 
catchment:  

• Ryegrass – white clover, predominantly in the 
eastern half of the catchment (46.1%); 

• Low producing grazing lands of browntop and 
suckling clover in the downlands through the 
centre of the catchment (19.3%);  

• Short tussock with some oversowing on the 
western hilly uplands (23.6%); 

• Tall tussock in the Kakanui headwaters (11.0%). 

The variety of pasture species and associated woody 
plants, whether or not they are native or exotic, has a 
considerable bearing on biodiversity and the 
ecosystem services that are available. 

  

 

Pasture communities have a low profile (Diagram 4) 
and limited opportunities for small animal 
communities. There are few small animal species in 
the community, most of which are introduced, with 
few native insects or other invertebrates. 

Humus and associated litter is a major component of 
pasture, conserving water and providing the habitat 
for many of the small animals and processes that drive 
sustainability. 

Woody plant communities, plantations or scrub, tend 
to have a deeper humus layer, have a moister 
environment and offer a greater variety of habitats for 
the small animal community 

The small animal community is found on the above 
ground plant, in association with the root ball or in the 
soil and humus layers. 

  

 Diagram 4: Pasture profile (Ryegrass and clover) 

 

 Source: Daly,P.2015. Increasing organic matter and biology in pastoral systems-diverse pastures. Outgro Fertiliser Ltd  
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The soil and rootball community 

The introduced worm Lumbricus terrestris. is usually 
the only large earthworm. 

Click beetles, several native and introduced scarab 
beetles and some weevils have larvae that feed off 
pasture plant roots, alongside native cicada nymphs. 

Porina moths and army worms live in tunnels in the 
soil, feeding at night on grasses. 

___________________________________________ 

The leafy plant 

The leafy plant and its stems provide the habitat for 
most of the small animal community, either:  

• Browsing leaves (herbivores); 

• Feeding on nectar or pollen with a dual pollinating 
role; 

• Laying eggs in flower heads as a home for larval 
development; 

• Seeking prey insects as food (secondary 
consumers); 

• Laying eggs in caterpillars (parasitic insects) that 
feed on the plant; 

• Sheltering in the plant as a home, either in dead 
leaf material or on the stems, branches and 
leaves. Some burrow as miners in the living tissue 
or in dead flower stalks. 

 

The above ground plant attracts: 

• Aphids and wheat bugs living on plant juices;  

• Grasshoppers and crickets that browse on the 
leaves and lay eggs in the leaf sheaths or in the 
ground; 

• Moths that lay eggs on the leaf blades or flower 
heads, providing food and pupation sites for their 
caterpillars. Case bearers that feed on clover 
flowers and seeds; 

• Adult beetles that eat the leaves (grassgrub 
beetles), larvae that prey on aphids (ladybirds); 

• Wasps that pray on moth caterpillars; 

• Flies (bristle flies) that pray on moth caterpillars, 
crane flies that damage germinating seeds and 
others that mine in the leaves of grasses and 
associated plants. 

___________________________________________ 

Humus and the litter layer 

Dead plant tissue accumulates as litter at the base of 
plants and decomposes to form humus. It is important 
for water retention and as the site for a fungus related 
community.  

The thickness of the humus layer, the number and 
diversity of small animals (decomposers and 
carnivorous secondary consumers) is an indicator of 
ecosystem health. 

Slaters, landhoppers and millipedes are the key 
decomposers living here.  

Slugs, snails, crickets and wetas also use plant debris 
as shelter, browsing on leafy vegetation at night. 
Crickets can seriously damage ryegrass and other crop 
plants. 

Cockroaches and silverfish shelter and feed in this 
layer. 
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THE ROLES OF SMALL ANIMAL 
GROUPS AND THE BENEFITS 
(ECOSYSTEM SERVICES) THEY CAN 
PROVIDE 
Monitoring seeks to determine the nature of small 
animal communities, their role in ecosystem health, 
the presence of beneficial or injurious insects or other 
invertebrates.  

The main groups targeted are: 

• Millipedes (decomposers); 

• Slaters and landhoppers (decomposers); 

• Flies (pollinaters, decomposers and parasites); 

• Crickets and grasshoppers; 

• Wasps (predators and parasites); 

• Bees and bumblebees (pollinators); 

• Moths (herbivores and pollinators); 

• Beetles (herbivores – root feeders and leaf 
browsers, nectar and pollen feeders, pollinators, 
decomposers, predators); 

• True bugs and Cicadas – aphids, wheat bugs etc 
(sap feeders); 

• Spiders (predators). 

Decomposers 

The role of decomposers is to breakdown organic 
matter so that it contributes to humus formation and 
releases nutrients. This provides a basis for fungal 
development, a home for millipedes, slaters and 
landhoppers, many small flies, insect larvae and their 
predators. 

These small animals can be quite numerous in rank, 
damp, un-grazed pasture or moist bush where there is 
a constant supply of dead leaves as food. In this 
situation a deeper humus layer is formed providing a 
better bed for fungi, a more attractive home for small 
flies, insect larvae and the predators that feed upon 
them and more nutrient release for plant growth. 

Millipedes in pasture are usually introduced species, 
feeding on organic matter and fungi in the humus 
layer. Native millipedes occur in shrublands and bush. 

Introduced and native slaters and landhoppers also 
feed on decaying organic matter. High numbers of this 
group and millipedes in a moist humus layer indicate a 
healthy ecosystem.  

Herbivores 

A range of insects eat plant leaves or roots, mine the 
leaves, tunnel in stems, flower stalks or seed heads or 
suck plant sap. In large numbers these can have a 
serious impact on plant health, affecting forage and 
seed production. 

Beetles, with the exception of the native grass grub 
and the introduced Tasmanian grass-grub, do little 
harm to pastures. The larvae of both grass grubs can 
do considerable damage to the root ball of grasses 
and the adults to pasture, shrubs and trees. The larvae 
of a native long-legged fly has recently been shown to 
attack native grass grub larvae. 

Both introduced and native grasshoppers and the 
brown field cricket browse on grass leaves but rarely 
affect levels of forage production. 

Many species of moth and some introduced 
butterflies feed on pasture grasses or associated 
weeds and shrubs. Some, like the porina moth, have 
significant economic effect. 

Many species of fly mine the leaves and stalks of 
grasses, some being suspected of economic 
importance in ryegrass pastures (Ceratodontha & 
Hydrellia spp.) or are beneficial in the demise of 
pasture weeds (Phytomyza sp.). 

Aphids and some true bugs can have serious impacts 
where seed production is important. 

Beneficial insects 

A key target of monitoring are beneficial insects that 
help to keep populations of injurious insects at low 
levels.  

These include many members of the fly and wasp 
families that are predators or that parasitise moth 
caterpillars, true bugs, aphids and grasshoppers. 
Some of these insects damage pasture grasses and 
associated weeds.  

Some of these may be absent because pasture is not a 
suitable place in which to live. The presence of native 
shrublands and shelterbelts may increase the number 
of beneficial insects available to attack injurious pests.  
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THE SMALL ANIMAL COMMUNITIES 
OF KAKANUI GRAZING LANDS 
___________________________________________ 

Exotic pasture 

Exotic pasture is the main plant habitat in the Kakanui 
catchment. 

At lower levels pasture is predominantly ryegrass and 
white clover. At mid catchment and higher levels 
pasture has a variety of hardier clovers, a mix of 
grasses and other herbs, for example, chicory and 
plantain. Pastures often replace or are oversown into 
snow tussock.  

Gorse and broom are common elements along the 
Kakanui, its tributaries and on waste ground 
bordering pasture. Briar is common in some areas 
with native shrublands in gullies, particularly a higher 
altitudes. 

The small animal community is essentially similar to 
that found in European pasture systems. Associated 
native vegetation, if present, retains some indigenous 
animal communities. 

There are few studies of small animal communities in 
pasture in the South Island and none in Otago. Those 
available focus mainly on agricultural pest insects and 
other invertebrates. 1 

It seems that few native insects have adapted to 
exotic pastures. The bronze beetle and the porina 
moth group have become serious pests. 

It is probable that the small animal community of 
exotic pasture in the Kakanui catchment has the 
following characteristics. 

• A decomposer community of introduced 
millipedes, centipedes and a native landhopper; 

• A herbivore community of introduced scarab and 
click beetles, weevils, introduced slugs, snails, 
crickets and grasshoppers. Native chafer beetles, 
a variety of native moths including porinas. 

• A dependent community of secondary 
consumers, pollinators and parasites that use 
pasture plants as a base for egg laying, pupation 
and food gathering. These are moths, wasps, flies, 
bees and bumblebees; 

• A scavenger community of ants, cockroaches and 
silverfish. 

Results from the Kakanui Ecological Monitoring 
Project will confirm the nature of small animal 
communities in pasture. 

 

 

  

                                                   
 
1  Zydenbos et al 2011 The impact of invertebrate pests on pasture 
persistence and their interrelationship with biotic and abiotic 
factors. Pasture persistence – Grassland Research and Practice Series 
15:109-118 

  Photo 1: Irrigated pasture Otago 
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Snow tussock 

Snow tussock, either in its pure form or modified, 
forms a band of grazing land at mid altitudes in the 
Kakanui catchment. 

Snow tussock is predominantly Festuca novae 
zelandiae, Poa caespitose and P. colensoi with remnant 
shrublands in gullies.  

Much of the original snow tussock has been over-
sown to improve grazing. Pasture includes cocksfoot, 
clovers, browntop, Danthonia, and sweet vernal. 

Some forest plantations of Douglas fir and pine are 
evident and various species have been planted to 
offer shelter from the prevailing winds.  

The area is grazed extensively by sheep and cattle. 

Californina and nodding thistles are significant weeds. 

The small animal community of snow tussock grazing 
lands is modified from that found in the original 
vegetation, when pure snow tussock was dominant 
and gullies had abundant shrublands. 

Otago studies in snow tussock today have revealed a 
unique community of animals influenced by the 
grazing management approach of the past 70 years, 
the accompanying introduced weeds and animal 
pests. 1, 2 

Some native insects, particularly grass grub and porina 
have thrived under today’s grazing management 
approach.

Understanding the status of this community in snow 
tussock and associated shrublands, its composition 
and the ecosystem services provided, or their lack, is 
an important step in developing future farm 
management and conservation strategies. 

Recent studies suggest that the present small animal 
community has the following characteristics:  

• A decomposer community of moderate strength 
in the litter/humus layers associated with an 
invasive population of introduced slugs, snails, 
crickets and cockroaches; 

• A herbivore community of mostly native species 
(scarab and click  beetles and their larvae, cranefly 
and moth larvae) that browse on the leaves and 
feed on the underground root balls; 

• A dependent community of secondary consumers 
and pollinators that use the plant as a base for 
egg laying, pupation and food gathering. These 
are moths, wasps, and crickets (and introduced 
grasshoppers); 

• A parasite community that targets mainly juvenile 
stages of moths, true bugs, beetles and 
grasshoppers; 

• A strong scavenger community of ants, 
cockroaches and silverfish. 

There are no recent studies of the small animal 
community of native shrublands in snow tussock in 
the Kakanui catchment. Reports by Deraik et al from 
Central Otago can be used to indicate what they might 
be like.3  Project studies will confirm the actual status. 

________________________________________________________ 

1  Barratt and Patrick 1987 

2 Zydenbos et al 2011 

3  Deraik et al 2005, 2003, 2001   

Photo 2: Snow tussock, native shrubland and plantation 
forestry on Blair and Jane Smith’s farm.
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The Deraik study showed that: 

• The decomposer community was limited to low 
levels of landhoppers, slaters and millipedes 
under shrubs. Populations were more abundant in 
the adjacent tussock, along with springtails 
(Collembola), suggesting a damper litter 
environment; 

• A herbivore community of native land snails, 
weevils, the scarab Odontria striata and a leaf 
beetle Eucolaspis brunneus feed on shrub foliage. 
The larvae of a longhorn beetle and weevils bore 
in the stems of Olearia and other shrubs;  

• A large community of secondary consumers live 
in the shrub foliage. They include flies, beetles and 
native wasps that predate other insects. Many 
bristle flies and small native wasps parasitise pest 
insects that lower pasture productivity and 
impact the sustainability of shrublands. Ladybirds, 
both introduced and native are common, preying 
on aphids, mites and other small insects;   

• Many insects use the foliage for shelter and to lay 
eggs for browsing caterpillars; 

• Pollinators, those feeding on nectar and pollen 
include native bees and wasps; 

• A large dependent community of primary 
consumers, true bugs, feed on sap from shrub 
leaves, sometimes affecting plant vigour and 
reproductive success; 

• A strong scavenger community, feeding on lichen, 
algae and bacteria on the stems and leaves, 
includes many species of book lice and a native 
cockroach. 

___________________________________________ 

Tall tussock 

Tall tussock grazing lands in the Kakanui catchment 
are at higher altitudes in the western part of the 
catchment. The area is hilly to mountainous, 
containing a larger range of ecosystems. Tall tussock 
is not being investigated as part of the Kakanui 
Environmental Monitoring Project. This project 
focuses on tall tussock and associated native 
shrublands. Some of the beneficial insects live in 
associated ecosytems, herbfields etc not covered by 
this kit. 

Tall tussock includes Chionochloa rigida (narrow-
leaved snow tussock) and C. macra (slim snow 

tussock). Inter-tussock plants include introduced 
hawkweed (4 species of Hieracium) a major plant pest. 

The small animal community of extensively grazed tall 
tussock lands has a more intact composition than that 
found in intensively grazed short tussock at lower 
altitudes. This may be due to the more intact nature of 
the tussock grassland and associated shrublands. 

It is suggested that this community has larger 
numbers of insects, particularly moths and 
grasshoppers, that are said to eat out weed species 
seedlings. 

Shrublands are also more extensive, with a larger 
number of native species, including dwarfed forms of 
native trees. This provides for a larger, different small 
animal community. 

Recent studies suggest that the small animal 
community of tall tussock, including associated matt 
forming herb and prostrate shrub ecosystems, has the 
following characteristics: 

• A reduction in decomposer insects, dominated by 
millipedes; 

• A herbivore community that includes leaf and 
root eating scarab, click and darkling beetles; 

• A large group of secondary consumers, many of 
which rely on adjacent ecosystems for food and 
life-cycle requirements. Moth larvae fed on the 
tussocks, the native shrubs and matt forming 
plants; 

• Flies and wasps have not been studied in any 
depth at present; 

• Native bees, moths and flies provide pollination 
services; 

• Ants, along with alpine cockroaches, are common 
scavengers. 

___________________________________________ 

Wetlands 

(To be developed from Project results)  
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KAKANUI MONITORING SITES 
LOCATION AND DESCRIPTION 
Seven Kakanui Monitoring Sites (KMS) were 
established in 2014 following consultation with 
farmers and Department of Conservation staff (See 
Map 1). Three more are proposed for 2015, sites 001, 
002 and 011. These are permanent sites, representing 
major habitat types, and are now a base for consistent 
future monitoring. 

Sites are described below in detail. The sites have a 
GPS reference and photo-points to record change.  
Vegetation survey data will be lodged with the 
National Vegetation Survey(NVS), Landcare Research. 

Further sites can be set up, if needed, by farmers and 
community groups.   

   Map 1: Location of Kakanui Monitoring Sites.   
   The control sites 001 & 011 will be installed for the 2015-16 summer 
 

 

Map: Anon 1983. The Kakanui River catchment 
water resource inventory. Otago Catchment Board 
and Regional Water Board. 
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THE SITES 

Fourteen sites were visited, including three in the 
neighbouring Waianakarua and Waitaki catchments. 

Sites are representative of the major plant habitats in 
the Kakanui catchment: exotic pasture, native and 
modified tussock grassland; native and exotic 
shrublands; exotic plantations and wetlands.  

Table 1:  Sites visited  

 Collection method Location Habitat type 

1.  M, PF Kauru River 
Kakanui Valley Road bridge 

 Gorse shrubland  
                                

2. M,PF,YP Kakanui River 
Fuchsia Creek bridge 

Willow wetland 
 

3. M,PF,YP Kakaho Creek 
South of Wainakarua River 

Carex-Cordyline-Hoheria wetland 
Pasture 
Control site 

4. M,PF,YP Big Hill Stream 
Waiareka Creek 
Callum & Twyla Kingan 

Pasture-rush-willows wetland 
 

5. PF Waiareka Creek 
Jason Hayman 

Wetland 
Pasture 

6. M,PF Guards Road Reserve 
Waitaki River 

Limestone shrubland 
Pasture 
Control site 

7.  Earthquake Road 
Waitaki River 

Limestone shrubland 

8. M,PF Jane & Blair Smith Snow tussock pasture 
Native shrubland 

9. M,PF Kakanui River 
Lyndon & Jane Strang 
 

Broom shrubland 
Plantation 
Pasture 

10. M, PF Belmont Stream 
Crown Hill Rd 
Rex Hamilton 

Matagouri shrubland 
Broadleaf remnant 
pasture 

11. PF Kakanui River 
Un-named stream 
Robert Borst 

Restoration planting 
pasture 
 

12. PF Kakanui River mouth 2nd phase restoration planting 
 

13. M, PF Whitstone Woods Oak & alder wood 
 

14. M, PF Round Hill 
Callum & Twyla Kingan 

Bluegum & mixed exotics 

 
               M = Malaise trap, PF = Pitfall trap, YP = Yellow Pan trap 



Community Guide to Ecological Monitoring: A Toolkit for Success - Kit 1: Monitoring Sites                                                                                19 

 

 

 

 

 

 

 

 

 

  

Table 2:  Permanent Sites – existing or proposed 

KMS No. Land owner Site type Location Collection 
Device 

LCT/KAK 001 Steve Walton Wetland control Findlays Road, south of 
Waianakarua catchment 

M, PF, YP 

LCT/KAK 002 
 

Craigmore Farms Open wetland Big Hill stream - upper M, PF, YP 

LCT/KAK 003 Callum & Twyla 
Kingan 

Willow wetland 1 Big Hill Stream - lower M, PF 

LCT/KAK 004 Callum & Twyla 
Kingan 

Bluegum Plantation 
Boxthorn, rough grass 

Round Hill M, PF 

LCT/KAK 005 Public land Willow wetland 2 Kakanui River, above Fuchsia Creek 
Road bridge 

M, PF 

LCT/KAK 006 Public Land Exotic/native 
shrubland 

Kauru River 
Kakanui Valley Road bridge 

M, PF 

LCT/KAK 007 Blair & Jane 
Smith 

Native shrubland Upper Kakanui 
Turnbulls Road (off Dunrobin Road) 

M, PF 

LCT/KAK 008 Blair & Jane 
Smith 

Snow Tussock 
Pasture 

Upper Kakanui 
Turnbulls Road (off Dunrobin Road) 

M, PF 

LCT/KAK 009 Jason Hayman Wetland 
Pasture 

Waiareka Creek 
Simms Road 

M, PF 

LCT/KAK 010 Lyndon & Jane 
Strang 

Broom shrubland 
Plantation 
Pasture 

Kakanui River, Stoney creek – lower 
Dunrobin Road 

M, PF 

LCT/KAK 011 Public land Limestone shrubland 
control 

Gards Rd, Waitaki catchment M,PF 

 
LCT/KAK = Landcare Trust/Kakanui catchment, M=Malaise trap, PF = Pitfall trap, YP = Yellow Pan trap 
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WETLANDS AND RIPARIAN AREAS 

Wetlands, riparian areas and their waterways are an 
important component of the national freshwater 
policy. Wetlands and riparian areas provide important 
functions in water conservation and as runoff filters. 

The majority of wetlands in the mid to lower Kakanui 
catchment have been drained. Bogs and other 
wetland forms still form a significant landscape 
feature in the upper catchment. Riparian cover varies 
greatly along Kakanui waterways. 

Kakanui monitoring sites in wetland and riparian areas 
seek to: 

• Define the wetland plant habitat; 

• Define the invertebrate population and the 
presence of ecosystem services; 

• Indicate the value of wetlands and riparian areas 
as a runoff filter. 

 

The Kakanui project also wishes to recommend best 
practice approaches that will value and re-develop 
wetlands in line with the national water policy. 

Four wetland sites are proposed (See Table 3). Sites 
001 and 002 will be monitored in the second year. 

Wetland sites will also be a focus for attempts to 
locate the long-legged fly, Ostenia robusta, a parasite 
of the grass grub beetle. 

Table 3: Wetland monitoring sites  

KMS Number Location Habitat type Invertebrate 
collection method 

LCT/KAKA 001 
 

Kakaho Creek 
Steve Walton, Findlays Road 

Swamp 
Pasture 

M,PF,YP 

LCT/KAK 002 
 

Big Hill Stream, 
Waiareka Creek 
Craigmore Farms 

Juncus (tbc) wetland M,PF,YP 

LCT/KAK 003 
 

Big Hill Stream, 
Waiareka Creek 
Callum & Twyla Kingan –Sth 
of shed 

Willow wetland 
Pasture 

M,PF, 

LCT/KAK 005 
 

Kakanui River, upstream,  
Fuchsia Creek Road bridge  

Willow wetland 
Juncus/Carex 

M, PF 
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Kakanui River – willow wetland (KMS 005) 

The willow wetland site on the Kakanui River is 
located upstream of the Fuchsia Creek bridge on the 
true right bank and the winter dieback sedge. 

 The site is typical of many areas of the mid to lower 
Kakanui River, with extensive areas of willow set in 
Juncus/Carex wetlands. The wetland is bordered by 
large areas of exotic shrubland, gorse and broom the 
main plants, with a number of divaricating native 
shrubs. ferns and water plants. There are dense 
stands of Juncus sp., the sedge Carex secta and the 
winter dieback sedge, Carex sp. 

  

Aerial photo 1: Kakanui River (KMS 005) 

 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

 

Map 2: Kakanui River (KMS 005)  

 

                                                                  

 

Source: New Zealand Walking Access                                                                         
Commission’s Walking Access Mapping  
System,  www.wams.org.nz 

http://www.wams.org.nz/
http://www.wams.org.nz/
http://www.wams.org.nz/
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Photo 3: Willow in Juncus sp. wetland 

 

 

Photo 5: Exotic shrubland  

  

Photo 4: Divaricating Coprosma sp. 
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Big Hill Stream, Waiareka Creek catchment 
(KMS 003 & 004) 

The Big Hill Stream is a tributary of the Waiareka Creek 
with a catchment of about 10x5kms.  

The catchment has dairying towards the Waiareka 
Creek, with the hill country devoted to sheep and beef 
farming. 

The stream handles considerable volumes of water 
with extensive wetlands, in the main stem and in the 
lower Forest Road area. Wetlands in the lower Big Hill 
Stream, above the Kingan sheds and north to Windsor 
Park Road are fenced. Below the Kingan sheds, 
towards the Ngapara-Weston Road, the stream is 
choked with willows that are being removed to 
improve flow.  

 

 

  

Map 3: Kingan farm, Big Hill Stream, Waiareka Creek (KMS sites 002 & 003) 

 
Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

http://www.wams.org.nz/
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Monitoring sites 

Two monitoring sites have been established, the first 
in the willow wetland below the sheds (KMS 003 Big 
Hill Stream) and the second in a broom shrubland on 
Round Hill (KMS 004). 

A third wetland site is proposed on the adjacent 
Craigmore farms. 

The Craigmore farm site would provide samples from 
a fenced rush-pasture wetland, (KMS 002) and a 
choked willow stream set in pasture. Malaise and 
pitfall traps will be used at both sites. Yellow pan traps 
may be used to detect Ostenia robusta, a parasite of 
the grass grub beetle.

 

 

Aerial photo 2: Big Hill Stream and Round Hill sites, Kingan farm (KMS 003 & 004) 

 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

 

Photo 6: Oamaru stone sheds, Kingan farm  

 

http://www.wams.org.nz/
http://www.wams.org.nz/
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Stream and wetland restoration  

The size of the catchment and the extent of its 
remaining wetlands make this a useful site to consider 
for restoration to provide a better runoff filter. 

 
  

   Photo 8: Stream after willow removal 

 

   Photo 7: Stream before willow removal 

 

   Photo 9: Riparian willow forest KMS 003 

 

   Photo 10: Round Hill site KMS 004 – Broom and ‘bluegums’ 
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Kakaho Creek, South of Waianakarua River 
(KMS 001) 

The Kakaho Creek site lies on the Walton Farm, 
Findlays Road, just south of the Waianakarua 
catchment. It is a representative sample of a true 
Carex/Hoheria/Cordyline swamp. 

As a control site it may give an indication of key 
habitats and invertebrate communities that were 
common in the Kakanui catchment prior to European 
development. 

  

 Map 4: Kakaho swamp, Findlays Road (KMS001) 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

 

http://www.wams.org.nz/
http://www.wams.org.nz/
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  Aerial Photo 3: Kakaho swamp, Findlays Road (KMS 001) 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

This wetland site offers a more intact ecosystem than has so far been found in the Kakanui catchment. 
Wetlands of this nature would formerly have been common in the lower Kakanui catchment.  

 

Photo 11:  Kakaho swamp vegetation 

 

 

http://www.wams.org.nz/
http://www.wams.org.nz/
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The monitoring site 

The monitoring site extends from the northern edge 
of the swamp south towards its centre. This is a 
control site, a benchmark for determining more 
typical wetland invertebrate communities, in 
comparison to those in the Kakanui catchment.  

This site provides an opportunity to capture insects of 
the adjacent pasture and the swamp community. 

Invasive weeds 

The aggressive invader Himalayan honeysuckle, 
Leycesteria formosa, is present. 

 

  

 Photo 12: Himalayan honeysuckle invading Kakaho swamp 
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GRAZING LANDS 

Kakanui grazing lands today are mainly in introduced 
pasture, with increasing amounts of tussock at higher 
elevations.  

Gorse and broom shrublands are a feature of the 
Kakanui River, as are willow wetlands in tributary 
streams. These ‘wastelands’ areas are adjacent to 
pasture, contributing both benefits and pests. 

In the Kakanui, as elsewhere, a complete foreign 
ecology had been transplanted from Europe onto the 
local soils and climate, complete with its attendant 
pests and diseases. 

Native tussock became a significant plant habitat after 
the fires of Maori occupation and clearances for 
stations in the late 1800s. Farm development in the 
1940–60’s saw much of the remaining native 
vegetation removed in favour of exotic grasses and 
clovers. Ryegrass and white clover became a 
dominant pasture in the lowlands, particularly for 
dairying.  

At mid altitudes in the catchment hardier grasses and 
legumes were replaced or were oversown among the 
native snow tussocks. Remnant native shrublands 
remained in less accessible gullies. 

Native shrublands and tussock have their own suite of 
beneficial insects and injurious pests.  

 
Kakanui monitoring sites in grazing lands seek to: 

• Define the characteristic invertebrate populations 
of these plant habitats; 

• Determine the presence of insects and other 
invertebrates that will improve ecosystem 
sustainability, resilience and farm production; 

• Define ecosystem services (insects) for grazing 
lands, including associated shrub-lands and 
wetlands. 

This data provides a benchmark for future monitoring, 
material for quality assurance and could contribute to 
best practice approaches that will improve 
sustainability and productivity. 

Some of these monitoring sites cover the transition 
between plant habitats, for example, wetland to 
pasture.  

 

  

Table 1: Grazing land monitoring sites  

KMS Number Location Habitat type Invertebrate 
collection method 

KMS 006 Kauru River 
Kakanui Valley Rd bridge 
(Upstream) 

Exotic gorse shrubland 
Divaricating native shrubs 

M,PF 

KMS 007 
 

Stony Creek, Kakanui River 
Blair & Jane Smiths 
Turnbulls Road 

Native shrubland 
Pasture 

M,PF 

KMS 008 Stony Creek, Kakanui River 
Blair & Jane Smiths 
Turnbulls Road 

Snow tussock 
Pasture 

M,PF 

KMS 010 Kakanui River, Dunrobin Road 
Lyndon & Jane Strang 

Exotic broom shrubland 
Pasture 

M,PF 

KMS 011 Waitaki River 
DOC Reserve 

Limestone shrubland M,PF 

 



Community Guide to Ecological Monitoring: A Toolkit for Success - Kit 1: Monitoring Sites                                                                                
30 

Exotic shrubland - Kauru River   

The Kauru River shrubland lies on the true right bank 
and is accessed from the Kakanui Valley Road bridge 
as it crosses the river. 

  

Aerial Photo 4: Kauru monitoring site (KMS 006) 

 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

 

 

Map 5: Kauru River site (KMS 006) 

 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

 

 

http://www.wams.org.nz/
http://www.wams.org.nz/
http://www.wams.org.nz/
http://www.wams.org.nz/
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The shrubland shown in photo 10 is dominated by 
gorse with occasional broom, native divaricating 
shrubs and pines.  

Samples taken from here should reflect communities 
associated with the two exotic shrubs, gorse and 
broom, and the divaricating native shrubs. There may 
also be a remnant population of pasture species and 
an overflow of insects from the adjacent farm pasture. 
Some river insects, from the adjacent Kauru River, will 
also be collected. 

  

Photo 13: Gorse shrubland (KMS 006) 
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Exotic shrubland - Kakanui River  

Strang’s dairy farm is in the upper Kakanui River Valley 
at 67 Dunrobin Road. 

Bordering the Kakanui River, it includes part of the 
lower Stony Creek catchment.  

  
Map 6: Strang farm, Dunrobin Road (KMS 010) 

 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

 

Kakanui River’s riparian area is a wasteland of broom,  
gorse, willows and other trees. 

 

http://www.wams.org.nz/
http://www.wams.org.nz/
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  Photo 14: Broom and grazed pasture at monitoring site (KMS 010) 

 

 Aerial Photo 5: Strang’s farm monitoring site and Kakanui River swimming hole  (KMS 010) 

 

Photo: Max Crowe 
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Native shrubland – Upper Stony Creek 

The native shrubland monitoring site, KMS 007, is on 
the Smith farm in the upper Kakanui River catchment. 
This is a sheep and beef enterprise on Turnbulls Road, 
off Dunrobin Road. 

  
Map 7: Smith farm, Turnbulls Rd (KMS 007) 

 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

 

Photo 15: Native shrubland and snow tussock on Smith farm 

 

 

http://www.wams.org.nz/
http://www.wams.org.nz/
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Tussock grassland 

Blair and Jane Smith’s farm lies in the snow tussock 
belt off Dunrobin Road. in the Stony Creek catchment, 
a tributary of the Kakanui River. 

The farm runs up to about 600 metres above sea level 
with pastures largely developed from snow tussock. 
Snow tussock is an increasing component with 
altitude. Shrubland remnants remain on some of the 
ridges and in some of the gullies. 

Monitoring sites 

A snow tussock monitoring site (KMS 008) is situated 
in an almost pure stand below the Smith house at 61 
Turnbulls Road.  

  

Photo 16: Snow tussock in upper Stony Creek catchment, modified for grazing. 

 

  Aerial Photo 6: Upper Stony Creek catchment showing monitoring sites, native shrubland on ridges 
 (red arrows) and plantation plantings (KMS 007 & KMS 008) 

 

 Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

 

http://www.wams.org.nz/
http://www.wams.org.nz/
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Limestone shrubland 

The Kakanui catchment has many limestone sites in 
the lower area but all found so far lack the significant 
areas of limestone vegetation that would once have 
been present. 

The nearest locations with reasonable areas of 
limestone vegetation are in the Waitaki Valley, at 
Guards and Earthquake Road sites. 

 

The Guards Road reserve is the site of KMS 011. It is a 
DOC reserve, fenced and with no stock access. The 
majority of exotic boxthorns have also been removed. 

 Aerial Photo 7: Gards Reserve, Waitaki River catchment (KMS 011) 

 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, www.wams.org.nz 

 

 Map 8: Guard Road Reserve (KMS 011) 

 

Source: New Zealand Walking Access Commission’s Walking Access Mapping System, 
 

http://www.wams.org.nz/
http://www.wams.org.nz/
http://www.wams.org.nz/
http://www.wams.org.nz/
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Aerial Photo 8: Native shrubland on limestone 
bluff monitoring site (KMS 011) 

 

Source: New Zealand Walking Access Commission’s Walking 
Access Mapping System, www.wams.org.nz 

Photo 17: Native shrubland, Gards Road Reserve 

 

 

http://www.wams.org.nz/
http://www.wams.org.nz/
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SETTING UP MONITORING SITES 
Kakanui Monitoring Sites (KMS) are indicated on Map 
2 (Page 17). 

The permanent Kakanui Monitoting sites (KMS) have 
been described as part of the National Vegetation 
Survey (NVS) and for the Kakanui Project Report using 
a RECCE survey. 

Permanent sites provide a benchmark, allowing 
definition of catchment sustainability for grazing 
lands. Community groups and farmers involved in 
riparian or wetland planting may also wish to monitor 
progress and sustainability improvement. Less 
complex approaches will be outlined for this purpose 
during the development of the toolkit. 

Information about the plants and small animals for 
each permanent  site will be permanently recorded 
and should be accessible online. 

 

SETTING UP A MONITORING SITE  

Establishing monitoring sites on your farm, or as part 
of your community restoration project, is the best way 
to understand and monitor beneficial changes in 
ecosystems. The sites are controlled areas where 
photos, quantitative or qualitative information 
collected can provide a solid basis for measuring 
change, for discussion with neighbours or your 
community group. 

Choose a site within the paddock, riparian planting or 
shrubland that is representative of the pasture or 
native plants of your farm or restoration site. This may 
have been one of the eight benchmark KMS or other 
sites that you wish to establish as a means of 
consistently measuring soil fertility, pasture growth 
rates or other management requirements. 

If selecting a permanent site in a paddock try to locate 
it where it is not in the way of stock or machinery 
movement. A paddock corner may be useful or over 
the fence at the edge of a plantation or other fenced 
area. Don’t forget that the vegetation in the 
monitoring site must be representative of that in the 
rest of the paddock, even if over the fence. 
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Step 1 

First decide what management answers the 
information you are collecting will be used for. This 
will determine the nature and size of the site. Three 
site types are suggested: 

• A single point in your pasture or other vegetation 
where observations can be made on state, for 
example, flowering stage or presence of 
particular insects or birds. This point can be 
identified using GPS. 

• A strip 20 metres long x 2 metres wide used for 
RECCE analysis. This provides a relatively quick 
summary of the vegetation characteristics of your 
local small animal community. 

• A 20x20 metre (m) square used to more 
vigorously record vegetation. This is for long term 
benchmark sites, for example, for the National 
Vegetation survey. This allows a more critical 
measurement of change over time. 

Locate the place where the measurement or 
observation will be made, drive in a treated timber 
stake and GPS the position. 

If the site is for RECCE or NVS then it should be the 
mid point of a 20 metre line oriented North – South. 
Determine the direction of the transect line with a 
compass. Height above sea level should also be 
determined using a topographic. Your Regional or 
District Council should also be able to give you this 
information. 

RECCE transect 

A RECCE transect is a quick way of describing 
vegetation. 

Lay a 20m tape along the central transect. Place a 
permanent stake at each end of the 20 m transect line. 
Place a stake 2m to the west and east of the line at 
either end of the transect. This provides an oblong 
quadrat, the area in which your measurements or 
observations will be made. 

Using graph paper, plot the main shrubs or trees on 
your graph by measuring distance and position using 
the tape and a metal tape measure. Give each main 
species a code so that code can be written alongside 
the plant on the graph paper. 

Plot the main ground cover plants by drawing a shape 
that represents the area covered by the plants. Also 
plot boulders, large pieces of debris, logs and 
branches. These provide an indication of the likely 
species that might occur. 

Draw a cross sectional transect using symbols for each 
tree and shrub, defining the layers that make up the 
plant community. These are the plant communities 
ecosystems, the habitat for specific small animal 
communities. 

Write up the analysis sheet, describing the plant 
community for each RECCE quadrat. 

 

National Vegetation Survey Quadrat (NVS) 

The National Vegetation Survey quadrats are 
measured by trained professionals, the data and 
analysis stored in a Landcare Research database. 

This information is gathered from the permanent 
Kakanui monitoring sites (KMS). A description of the 
vegetation in each of these sites will be found in the 
Kakanui Project Report. 
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Step 2 

Taking a photographic record of your site provides a 
basis for observing changes that occur on the farm or 
restoration site following management activities you 
undertake. Photographs help to assess: 

• The site as it was before you started; 

• Changes that occurred as a result of your efforts. 

Establish a number of permanent photo points that 
will provide close up, medium and long distance 
records of the site. 

Stand at the end of the main 20m transect line and 
take two photos, One left and the other right, to 
provide a visual record of the 20x20 metre KMS. 

 

Move along the transect line to a point where 
instructive photos of the plants on the ground, 
pasture or ferns for example, can be clearly seen. The 
camera should be held vertically above the ground so 
that plants in an area of approximately 1.0 m square 
are photographed. If you wish you can place a 1.0 m 
square frame of No.8 fencing wire on the ground as a 
guide and check. 

Close up shots of taller vegetation should also be 
taken as a guide to the mix and arrangement of 
shrubs or trees present. 

A long distance photograph should also be taken to 
show the relationship of the monitoring site to the 
rest of the paddock or restoration site and the wider 
landscape. 

A video showing how to setup a photopoint can be 
found at NZ Landcare Trust’s WETMAK (Wetlands 
Monitoring and Assessment Kit) Hub: 
www.landcare.org.nz/wetmak/hub 
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Recording the plant community 

The method for describing the plant community and 
its habitat using RECCE Plots is covered here.  

The example used comes from the Ohope project 
whose aim was to provide benchmark information for 
an analysis of the effectiveness of a pest control 
programme in the Ohope Scenic Reserve, Eastern Bay 
of Plenty. 
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VEG PLOT  no.  1OHP 1* 
** 

Date:  15.12.2006  Personnel: J. Hutcheson    Grid. ref.: E2863763, N6350483 

Altitude:   Aspect:  S Slope:  5° Physiography: Ridge flat   

Parent material: Tephra Drainage: Good  Cultural: Fire/Grazed ?35yrs ago 

Ground cover % Vascular 
plants: 40 

Moss:  Litter: 60
  

Rock:       Earth:  

Mean top height (m):  10m Canopy %:  65 

 Tier 1 
Emergent 

Tier 2 
12m + 

Tier 3 
12m-5m 

Tier 4 
5m-2m 

Tier 5 
2m-30cm 

Tier 6 
<30cm 

Height    15m      

Density       

 Kni exc  3 3    2 

  Ole ran  3  2  1 

  Mel ram  3     

   Pit ten  3    

   Myr aus  3 4 4 2 

   Cya dea  3  2  

   Hed arb  2  2 2 

   Pse arb  2 3 3 2 

   Cop luc  2 3 3  

    Dys spe  2  1 

    Bra rep  2 2  

     Lit cal  2 3 

     Lyc due  4 3 

     Ble nov  2  

      Cop spa  1 

      Pers sp  1   

      Adi cun  2 

      Unc unc  1 

      Unc sp  1 

Epiphytes      Orchid 1 

      Herb1 

Asp fla       

Asp obl       

Pyr ele       

Usnea       

Mosses/algae       

Notes - see following page 

Appendix 1: Recce-plot analysis, sites 1-4, Ohope Scenic Reserve 
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NOTES: 

Unhealthy: Many Kni exc with exposure assoc. dieback. Several with broken tops 

Dead Stems: Several Kni exc, some with final leaf browning &/or resin bleeding 

Debris: <50mm (cover value =3), 50-150 (cv=4). Coarse woody debris (CWD) continuous. Old workings Ceram/Curcu  

Fungi: White bracket, Brown knob & Black knob brackets 

Leaf Litter: 50mm Kni exc – Mel ram –Cya dea etc. Continuous 

ACCESS: Whakatane–Ohope Road, Burma Road. past tip. Track to left off Burma Road parking area. Turn right onto 
unmarked track on ridge to left of top kiwi catchment. 

 

* 1OHP = 1st sampling series from Ohope (kiwi) reserve, trap 1 

** Codes include first three letters of generic and specific names, full names are listed below. 

 Cover values after names signify: 1=<1%, 2=1-5%, 3=5-25%, 4=25-50%, 5=50-75%. 6=75-95%, 7=95-100% 
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VEG PLOT  no.  1OHP 2* 

** 

Date:  15.12.2006  Personnel: J. Hutcheson    Grid. ref.: N6350522, E2863787 

Altitude:   Aspect:  NE Slope:  5° Physiography: Ridge roll 

Parent material: Tephra Drainage: Good  Cultural: Fire/Grazed ?35yrs ago 

Ground cover % Vascular 
plants: 60 

Moss:  Litter: 40 Rock:             Earth:  

Mean top height (m):  10m Canopy %:  80 

 Tier 1 
Emergent 

Tier 2 
12m + 

Tier 3 
12m-5m 

Tier 4 
5m-2m 

Tier 5 
2m-30cm 

Tier 6 
<30cm 

Height     15m      

Density       

 Met exc  2      

 Kni exc  3     3 

  Pse arb  2 2 3 2 2 

  Leu fas  3     

  Pit ten   2 3 3   

   Myr aus  3 4 4  

   Lit cal  2 3 2 3 

   Ole ran  2    

    Cor aus  1   

    Cop luc  3 4 3 

    Gen lig  4 4  

    Mel ram  2   

     Hed arb  3 2 

     Lyc deu  4  2 

     Dia nig  1  

     Cor toi  1  

      Dys spe  1 

       

       

       

Epiphytes       

       

Algae       

Lichen       

Notes - see following page 
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NOTES:  Thick late shrub stage veg. 

Unhealthy:  Self thinning, Gen lig twig die back, suppression Pit ten etc.  

Dead Stems: Some (<30cm) 

Debris:<50mm (cv 3), 50-150 (cv 2) 

Fungi: 

Leaf Litter: c. 50mm. continuous 

ACCESS: Whakatane–Ohope Road, Burma Road. past tip. Track to left off Burma Road parking area. Turn right onto 
unmarked track on ridge to left of top kiwi catchment. 

 

 

* 1OHP = 1st sampling series from Ohope (kiwi) reserve, trap 2 

** Codes include first three letters of generic and specific names, full names are listed below. 

 Cover values after names signify: 1=<1%, 2=1-5%, 3=5-25%, 4=25-50%, 5=50-75%. 6=75-95%, 7=95-100% 
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VEG PLOT  no.  1OHP 3* 

** 

Date:  15.12.2006  Personnel: J. Hutcheson    Grid. ref.: E2864235, N6350806 

Altitude:   Aspect:  N Slope: < 5° Physiography: stream terrace 

Parent material: Tephra Drainage: Good  Cultural: Fire/Grazed ?35yrs ago 

Ground cover % Vascular 
plants: 45 

Moss: 5 Litter: 50 Rock:         Earth: 

Mean top height (m):  15m Canopy %:  65 

 Tier 1 
Emergent 

Tier 2 
12m + 

Tier 3 
12m-5m 

Tier 4 
5m-2m 

Tier 5 
2m-30cm 

Tier 6 
<30cm 

Height          
Density       
 Kun eri  5      
  Mel ram  3  3 2  
   Cya dea  4 3   
   Hed arb  4 3 4  
   Cya cun  3 2   
   Lit cal  2  2 2 
   Pse arb  2 3 2  
    Bra rep  2   
    Cop luc  2   
    Cop gra  2  1 
    Sch dig  2 3 2 
     Gen lig  2  
     Rho sap  3 2 
     Asp obl  2  
     Myr aus  2 3 
     Pers sp  1 1 
     Pne pen  2  
     Adi cun  2 2 
     Mac exc  2 1 
Epiphytes     Bei taw  2 2 
     Ble nov  2  
     Clem sp  1  
Phy div      Ale exc  2 
Ble fil      Unc unc  2 
Usnea      Ble cha  2 
Gen lig      Phy div  2 
Phy tri      Asp bul  2 
Mosses 
(long) 

     Pte mac  2 

Met dif       
? Linds sp.       
       
       
       

Notes - see following page 
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NOTES:  5m from stream gully cut (2m deep). Possum browse 

Unhealthy:  

Dead Stems: Some < 20cm 

Debris: continuous (but more sparse than on ridge (OHP 1&2)) 

Fungi: Black bracket 

Leaf Litter: 5cm, moist (cf. ridge) 

ACCESS: Whakatane– Ohope Road, Burma Road. past tip. Track to left off Burma Road parking area. Turn right onto 
unmarked track on ridge to left of top kiwi catchment. Follow ridge to valley bottom, trap 3 is to the right of track 
base, c. 30m  

 

* 1OHP3 = 1st sampling series from Ohope (kiwi) reserve, trap 3 

** Codes include first three letters of generic and specific names, full names are listed below 

 Cover values after names signify: 1=<1%, 2=1-5%, 3=5-25%, 4=25-50%, 5=50-75%. 6=75-95%, 7=95-100% 
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VEG PLOT  no.  1OHP 4* 

** 

Date:  15.12.2006  Personnel: J. Hutcheson    Grid. ref.: E2864198, N6350814 

Altitude:   Aspect:  N Slope:  Physiography: stream terrace 

Parent material:  Drainage:  Cultural: Fire/Grazed 35? yrs ago 

Ground cover % Vascular 
plants: 40 

Moss:  Litter: 60 Rock:         Earth: 

Mean top height (m):  15m Canopy %:  75 

 Tier 1 
Emergent 

Tier 2 
12m + 

Tier 3 
12m-5m 

Tier 4 
5m-2m 

Tier 5 
2m-30cm 

Tier 6 
<30cm 

Height    18m      
Density       
 Kni exc  2     2 
 Kun eri  3      
 Lit cal  2     2 
  Cya cun  3    1 
  Mel ram  3 3 3 2 1 
   Cya dea  3 3 4 2 
   Rho sap  3 3 2 2 
   Sch dig  3  2 2 
   Gen lig  2 2   
   Myr aus  2 2 3 3 
    Bra rep  3 2 1 
    Hed arb  3 3 3 
    Mac exc  2 2 1 
    Bei taw  2 2 2 
     Ale exc  1  
     Asp obl  1 1 
     Ble nov  2  
      Met dif  3 
      Dys spe  1 
      Unc unc  2 
Epiphytes      Unc sp  1 
Met dif      Adi cun  2 
Asp obl      Asp bul  1 
Phy div      Pte mac  1 
Lichens       
Mosses       
       
       
       
       
       
       
       
 

NOTES:  10m to stream gully (2m deep) 
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Unhealthy:  Some suppression 

Dead Stems: Some mahoe shoots 

Debris: Rho sap fronds, considerable well rotted CWD & Kun eri tops and fines 

Fungi:  Brown bracket 

Leaf Litter: 50mm Mel ram, Rho sap fronds 

ACCESS: Whakatane–Ohope Road, Burma Road past tip. Track to left off Burma Road parking area. Turn right onto 
unmarked track on ridge to left of top kiwi catchment. Follow ridge to valley bottom, trap 4 is to the left c. 70m  

 

* 1OHP4 = 1st sampling series from Ohope (kiwi) reserve, trap 4 

** Codes include first three letters of generic and specific names, full names are listed below. 

 Cover values after names signify: 1=<1%, 2=1-5%, 3=5-25%, 4=25-50%, 5=50-75%. 6=75-95%, 7=95-100% 
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Table 2: 1OHP plant codes, species names and presence at trap sites      

 X = Present   Site    

Code Botanical Name Common name Habit 1 2 3 4 

Adi cun   Adiantum cunninghamii Maidenhair fern Fern X  X X 

Ale exc Alectron excelsa Titoki Tree   X X 

Asp bul Asplenium bulbiferum Hen and chicken fern Fern   X X 

Asp fla Asplenium flaccidum Hanging spleenwort Fern X    

Asp obl Asplenium oblongifolium Huruhuruwhenua Fern X  X X 

Bei taw Beilschmiedia tawa Tawa Tree   X X 

Ble cha Blechnum chambersii Nini Fern   X  

Ble fil Blechnum filiforme Thread fern Fern   X  

Ble nov   Blechnum novae-zealandiae Kio kio Fern X  X X 

Bra rep   Brachyglottis repanda Rangiora Shrub X  X X 

Clem sp Clematis sp. Clematis Vine   X  

Cor aus Cordyline australis Ti, Cabbage tree tree  X   

Cor toi Gahnia sp. Tall grass grass  X   

Cop gra Coprosma grandifolia Kanono shrub   X  

Cop luc   Coprosma lucida Shining karamu Shrub X X   

Cop spa   Coprosma spathulata  Shrub X    

Cya dea   Cyathea dealbata Ponga, Silver fern Treefern X  X X 

Cya cun   Cyathea cunninghamii Punui, gully tree fern Treefern X  X X 

Dys spe   Dysoxylon spectabile Kohekohe Tree X X  X 

Dia nig Dianella nigra Turutu lilly  X   

Gen lig Geniostoma ligustrifolia Hangehange, 
whiteywood 

Shrub X X X X 

Hed arb   Hedycarya arborea Porokaiwhiri, 
pigeonwood 

Tree X X X X 

Herb1  Creeping, zigzag grass Herb X    

Kni exc Knightia excelsa Rewarewa Tree X X X X 

Kun eri Kunzea ericoides Kanuka Shrub   X X 

Leu fas Leucopogon fasiculatus Mingimingi Shrub X X   

Lit cal   Litsea calicaris Mangeao Tree X X X X 
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Table 2 continued: 1OHP plant codes, species names and presence at trap sites  

 X = Present   Site    

Code Botanical Name Common name Habit 1 2 3 4 

Lind? sp Lindsaea sp  Epiphytic  fern   X  

Lyc due   Lycopodium deuterodensum Puakarimu, Club moss Club moss X X   

Mac exc Macropiper excelsum Kawakawa Shrub    X 

Met exc   Metrosideros excelsa Pothutukawa Tree  X   

Met dif Metrosideros diffusa Climbing rata vine Vine    X 

Mel ram   Melicytus ramiflorus Mahoe Tree X X X X 

Myr aus   Myrsine australis Red Matipo Shrub X X X X 

Ole ran   Olearia rani Heketara Shrub X X   

Orchid1  Pterostylus type sp. Orchid Ground orchid X    

Pers sp    Persoonia sp.  Climber Climber X  X  

Phy div Phymatosaurus diversifolius Kowaowao, hounds 
tongue 

Fern   X X 

Pit ten   Pittosporum tenuifolium Kohuhu Shrub X X   

Pne pen Pneumatopteris pennigera Pakauroharoha Fern   X  

Pse arb   Pseudopanax arborea Puahou, Five finger Shrub X X X  

Pte mac Pteris macilenta Sweet fern Fern   X X 

Rho sap Rhopalostylus sapida Nikau palm   X X 

Sch dig Scheflera digitata Pate Shrub   X X 

Unc unc   Uncinia uncinia Hook grass Grass X  X X 

Unc sp   Uncinia sp.  Grass X   X 
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The Biodiversity Condition Toolkit is about providing 
the Kakanui catchment community with tools for the 
collection of environmental information.  

Managing farm and catchment 
biodiversity cannot be achieved 
sustainably without the right type of 
environmental information. 

This Toolkit targets terrestrial information, using the 
plants, insects and other invertebrates (small animals) 
that live in the catchment’s grazing lands, native 
shrublands, riparian margins and wetlands. 

Other programmes, using different toolkits, will 
collect information about farm sustainability, farm 
planning, permanent vegetation plots, water quality, 
freshwater fish and insects, cultural resources found 
in freshwater. 

Information gathered using this Toolkit will: 

• Indicate biodiversity condition for your farm, 
riparian planting or wetland restoration site; 

• Allow farmers to make better decisions about 
sustainability, productivity and resilience for their 
farms; 

• Allow students to gain a better understanding of 
the catchment’s terrestrial environments; 

• Indicate the health and availability of cultural 
resources on land. 

Some of this information, for example that gathered 
from the permanent monitoring sites, will be 
quantitative, providing strictly measured information 
that can be re-measured and compared over time.  

This could be compared to an official Meteorological 
site where records taken over a period of many years 
provide good information about weather patterns and 
trends. 

Other permanent sites for information gathering may 
be established independently to record seasonal data 
such as facial eczema spore counts or pasture 
production. This may be done by agencies, as part of 
Beef + Lamb NZ’s Land Environment Plan (LEP) whole 
farm planning or provided as a service by farm 
advisers. 

 

Other information that is collected will be qualitative, 
that is it will rely on observation rather than strict 
counts, but should always use the same tree, site or 
time to allow seasonal comparison. 

Information collection requires first that you decide: 

• What you want to collect and for what reason?; 

• How it is going to be collected and by whom?; 

• How the information is to be recorded, stored 
and analysed?. 

You cannot manage what you don’t 
understand. 

Remember, if the information is to be 
useful it must be collected carefully 
and analysed rigorously.  

Sharing the information may also help 
in its analysis, providing more surety 
for the result by drawing on 
information held by the wider 
community. 

It is important that the information needed is easy to 
collect and that the methods used deliver the type of 
data needed. 

Methods used to collect information about the small 
animal community in the catchment’s ecosystems 
must indicate biodiversity condition. This means that 
we need to know:  

• How present day populations compare to 
what might have been there historically?; 

• What beneficial insects or other small animals 
are missing today?; 

• The roles and benefits of the present day 
population; 

• Those small animals that cause damage to 
farm pastures and native vegetation alike. 

Pitfall traps and malaise traps are the main collection 
devices used here. 
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What to collect and why 

This part of the Toolkit focuses on the collection of 
relevant information. The focus of Information 
collection will be: 

• The plant communities of pasture, shrubland, 
riparian and wetland areas; 

• Small animal communities from the permanent 
monitoring sites and other plant communities 
(Insects and other invertebrates); 

• Birds as part of the Forest and Bird annual bird 
count; 

• Seasonal information that may be collected by 
school children and other community members; 

• Plants valued as cultural resources. 

___________________________________________ 

The small animal community 

Small animal collections, from the permanent 
monitoring sites and incidental collecting, will allow 
assessment of: 

• Biodiversity condition on farms and in the 
catchment; 

• The presence or absence of beneficial insects and 
other invertebrates; 

• The impact of pests. 

Small animals, often wingless, found at ground level 
will be one focus. Here you will find those who feed 
on decaying matter, prey on them or who live in the 
soil and feed on plant roots. Some of these will be 
winged visitors, laying their eggs here or among plant 
debris in the litter. 

A second group are winged insects that normally live 
in the leafy canopies of grasses, weeds, shrubs and 
trees. They are rarely encountered at ground level 
except occasionally to lay their eggs or as they are 
emerging from their pupal cases. 

Many of these insects are beneficial, feeding on small 
animals that are pests of both native plants and farm 
pastures. Some parasitise pest species, for example, 
grass grub larvae. 

___________________________________________ 

___________________________________________ 

Seasonal patterns, indicator plants and 
animals 

Ecosystem health depends on a functioning plant and 
small animal community. This is influenced by seasonal 
weather patterns and natural or artificial nutrients in 
the soil.  

Some of the information needed to determine 
ecosystem health can be accessed from climate 
records, soil surveys or tests and existing surveys of 
the small animal communities in grazing lands. 

When this level of information is not available 
indicators can be used which act as a proxy for more 
quantitative data.  

This type of information can be gained by assessing; 

• Dates for flowering, or other life cycle events, for 
native and exotic plants, which indicate whether a 
season is early or late; 

• Depth of litter and humus layers which indicate 
how well energy flows are operating in the 
ecosystem; 

• Occurrence of larger insects, butterflies and 
moths, and their food plants, which indicates the 
completeness of the small animal community.  

Weta and ground beetles are commonly used as 
indicators. Weta size and their population profile 
provide a good indication of pest pressures.  

Ground beetles are a top predator, and are important 
in maintaining balance in the community. 

Annual bird count 

Forest and Bird conducts an annual bird count.  

Birds in an ecosystem are important as pollinators, 
predators and as seed dispersers. The bird count 
provides Information about the type of birds found in 
the catchment’s different environments and indicates 
the number of exotic and native species found. 
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Biodiversity planning  
- farm and catchment 
Collecting information on farm and catchment 
biodiversity is an important element in determining 
sustainability and productivity. 

This section of the Toolkit targets information that can 
be used in whole farm and catchment planning. This 
includes the use of existing databases for soil and 
vegetation. 

___________________________________________ 

Farm biodiversity planning 

Farm ecosystem health (biodiversity), its status, 
protection and improvement, is a critical factor in 
improving sustainability, farm production and 
waterway health. 

Farms are important as places where native 
biodiversity can be: 

• Fostered as a means of improving sustainability; 

• Valued aesthetically and seen as a means of 
attracting native birds and beneficial insects. 

Discussions are being held with Beef + Lamb NZ 
concerning the inclusion of a biodiversity module in 
whole farm planning strategies that: 

• Described and mapped existing farm vegetation, 
both exotic and native; 

• Indicated the values of existing plant cover ie. 
erosion control, shelter, bee fodder sources; 

• Identified beneficial ‘insects’, where they are 
found on the farm, the ecosystem benefits they 
provide; 

• Indicated best practice for the re-introduction of 
biodiversity in the farm landscape; 

• Described soil properties that indicate presence 
of communities important in humus and nutrient 
cycling processes. 

This data, with other farm management information, 
can be used to assess the farm’s sustainability and 
productivity states. This would provide a benchmark 
for future measurement and could be an important 
element in quality assurance. 

A farm’s capacity to mitigate run-off to adjoining 
waterways may also be indicated.  

Farm vegetation 

Farm vegetation, whether exotic or native plays an 
important part in sustainability and productivity.  

Pasture, shelter, run-off  mitigation, humus formation 
and carbon sequestration, bee fodder and stock food 
are all important roles for a farm’s plant cover. 

Riparian plantings along farm waterways play an 
important part in mitigating farm runoff issues, in 
water quality and in the health of in-stream animals 
and plants. 

Correct management of pasture is important in 
maintaining nutrient flows and availability, sediment 
trapping and control of pathogens in runoff. 

___________________________________________ 

Small animal communities on farm 

Defining the small animal community allows definition 
of both good and bad members. This community is 
responsible for many of the drivers of farm 
productivity, with beneficial as well as injurious insect 
pests. 

‘Community Guide to Ecological Monitoring: A Toolkit 
for Success’ provides the resources needed to 
understand this community. 

Soil health 

Soil is the anchor for the plant community, the habitat 
for soil organisms responsible for nutrient cycling and 
the home of small animals available as bird food. 

Humus formation and carbon sequestration take place 
here, requiring a habitat that favours those insects 
and other bugs important in these processes. 

The soils’ natural fertility is the starting point for soil 
analysis and annual fertiliser recommendations. 
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Catchment biodiversity planning  

Catchment biodiversity planning is beyond the scope 
of the Kakanui Project, in terms of gathering new 
data. Catchment wide data is of value, to both farmers 
and non-farmers, who require a context within which 
to understand the present day status of farms, 
reserves or other natural areas. 

Soil maps and other information is available through 
the Otago Regional Council. This provides an 
indication of natural fertility levels and of factors that 
may influence the type of natural plant community 
found, crops and pasture, the leaching capacity of 
catchment soils.  

Very little of the original native plant cover remains in 
the catchment, particularly at lower altitudes. 

Pre European plant cover has been determined and 
information can be gained using the Land 
Environment New Zealand database (LENZ). The 
Landcover database (LCDB) provides an indication of 
present day plant cover and type. 

The LENZ database is important as it provides an 
indication of the type of vegetation previously in the 
catchment. This and use of information from a control 
site, probably in the Wainakarua catchment, will 
indicate the types of native plant that grew historically 
in the catchment. This knowledge can be used when 
determining what plant communities can be 
reintroduced back into Kakanui farm landscapes. 

Biodiversity management is important in the 
catchment as a means of mitigating nutrient leaching. 
This approach targets both native and exotic plant 
communities and relies on water quality testing to 
determine its land-based effectiveness.  

ORC runs water quality monitoring programmes in the 
catchment. The NIWA citizen science water 
monitoring programme would profit from extension 
to the Kakanui catchment. 

Native fish presence is also a good indicator of 
biodiversity condition. NIWA has a native fish 
database and DOC is involved in fish population 
recovery programmes. 

New native plant communities in the catchment will 
have three broad purposes: 

• Riparian protection; 

• Wetland restoration to improve water retention 
in the catchment; 

• Establishment of shrublands, native shelter belts 
and wetlands as habitat for beneficial insects. 

 
The proposed planting plan for the catchment 
provides a holistic, integrated approach to planting 
and vegetation management. 
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COLLECTING THE INFORMATION 
Information is usually collected from farm sites or 
requires farm access to reach them. Four issues need 
consideration before setting out to collect the 
information: 

• Liaison with the farmer or site owner; 

• Farm care and safety; 

• Transport of yourself and gear to the collection 
site; 

• Preparation of gear before going into the field. 

___________________________________________ 

Liaison with the farmer or site owner 

Monitoring sites will usually be on 
farms so there is a need for permission 
from the farmer or landholder before a 
site can be established. 

The farmer or landowner will have to be aware of the 
timing of your visit to collect samples so it can fit into 
the schedule of farm work if needed. 

Alert the farmer or landowner in plenty of time before 
each visit so that they: 

• Are aware of your presence on the farm; 

• Can make any necessary stock movements; 

• Can alert you to any requirements they have; 

• Can arrange to meet you during the visit, if 
needed. 

A timetable for each year’s sampling and follow-up 
comments on that weeks, months or seasons 
collections should be provided to the farmer or 
landowner. This may take the form of a regular email 
newsletter sent out to farmers and steering group 
members. 

___________________________________________ 

___________________________________________ 

Farm care and safety 

Most of the Kakanui monitoring sites, whether 
permanent or temporary, will be located on farms or 
accessed from farms, requiring care during the visit 
and while you are working at the site. 

Key issues to observe while on farm include: 

• Shutting all gates. Remember to replace the latch 
or fastening as you found it – stock can be very 
good at unlatching gates!; 

• Climbing fences at posts, to avoid damage, if no 
gates are available; 

• Be aware that there maybe many electric fences 
to avoid; 

• Take care when moving through stock, 
particularly during calving or lambing; 

• Take away litter. 
 

It is important to wear appropriate footwear and 
clothing while on farm or in wasteland areas. Surfaces 
can be treacherous, as can weather conditions. 

Check weather conditions before your visit as the 
sample, except in an emergency situation, has to be 
collected on the due date. 

Collecting devices are sometimes bulky and the sites 
where they will be setup are often a distance from a 
road or secure farm track. In this situation you need to 
arrange suitable transport to the monitoring site. 
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Selection, preparation and use 
of field gear 
A single collecting method will not catch all the small 
animals you need to collect. Methods suggested are 
for the permanent sites and for those set up to 
provide qualitative information. 

The two main methods chosen for the permanent 
sites will collect a representative sample of the 
ground living and flying insects and other 
invertebrates living at your chosen site.  

Pitfall traps will collect mostly wingless small animals 
living on the ground, in the soil or in the litter. Malaise 
traps will catch mainly flying insects, those living in the 
grass, in matt forming vegetation or in shrubs and 
trees.  

Methods for the collection of soil animals are not 
dealt with here. 

Purchase or construction of the gear needed for 
collection of field information needs to be completed 
well in advance of the season. 

The main gear required for small animal collection is: 

• Pitfall and malaise traps; 

• A 75mm Auger to drill holes for the pitfall traps; 

• Preservatives, containers and other gear needed 
to establish the traps, collect samples and reset 
the traps; 

• Field notebooks, labels, pens and a camera. 

___________________________________________ 

Pitfall trap design and construction  

The pitfall trap design, illustrated in Diagram 1, is 
similar to that used in the Kakanui catchment, 
differing in the use of a wooden lid and in the plastic 
cup being lower in the PVC tube. 1 & 2

                                                   
 
1  Seldon, D.S. and Beggs, J.R. 2010. The effects of baited and live 

capture pitfall traps in collecting large-bodied forest carabids New 
Zealand Entomologist 33: 30-37 

 

 

 

 

 

 

 

 

 

 

 

 

  

Diagram 1: Pitfall trap design (after Seldon & Beggs) 
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Pitfall traps used for the Kakanui Project were 
constructed as follows. 

 

 

 

 

 

 

 

Photo 1 shows the wooden cover of a pitfall trap set in 
litter among a ground cover of ferns. A white 
fibreglass marker is placed alongside the trap to make 
them easier to relocate. A fluorescent tape can also be 
attached to increase visibility  

The cup in the trap is of coloured plastic with a line of 
2.0mm holes, 1cm below the cup rim to allow drainage 
in case of flooding. It is set in a 75mm internal 
diameter PVC tube, sunk in a 75mm wide hole. 

A variety of caps can be used to keep rain and debris 
out of the traps. A non-treated wooden cap of pine, 
155cm x 155cm x 25mm deep with 2.0 mm wooden 
supports has been used here. The cap is kept in place 
by wire staples. 

An auger is used to bore a 75mm hole for the PVC tube 
that will hold the collecting cup. 

Setting up the pitfall trap 

The pitfall trap site should be level, away from tree 
trunks that would channel water towards the trap and 
not in a natural drainage flow. Four pitfall traps are 
established randomly within the monitoring site 
quadrat. Each trap should be separated from the next 
by at least 5m. 

A 75mm auger is used to carefully bore a hole for the 
PVC cup tube, care taken to place the resulting soil in a 
bucket to reduce site disturbance. 

The PVC tube is pushed into the hole until just level 
with the soil surface. Make sure there is no gap 
between the wall of the hole and the tube for animals 
to fall into. Soil from the bucket can be used to fill any 
gap. 

Put 100mls of ethyl glycol (antifreeze) and a few drops 
of detergent into the cup. A ½ teaspoon of plain salt 
can be added if the sampling period is in the winter.  

The ethyl glycol acts as a preservative and the salt, 
being heavy, sits in the bottom of the cup and 
continues the preservative effect if the cup contents 
are diluted with rainwater.  

The cup is carefully lowered to the bottom of the PVC 
tube, the wooden lid placed over it and fastened 
down with two wire staples. 

Take care not to push the staples 
through the bottom of the cup, causing 
loss of the preservative. 

Tidy the area around the trap and dispose of any 
surplus dirt well away from the trap.

 Photo 1: Pitfall trap set among ground cover in tawa 
 forest. 
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Malaise trap design and construction 
The malaise trap used here is modified after Townes 
1972. 2 The design and operation of both pitfall traps 
and the malaise trap shown has been thoroughly 
tested under New Zealand conditions by Hutcheson 
1999.3 

                                                   
 
2  Townes H, 1972: A lightweight malaise trap. Entomological news 

83239-247 

3  Hutcheson J. 1999 A pragmatic approach to characterising insect 
communities in New Zealand:  Malaise trapped beetles. New 
Zealand Journal of Ecology 23(1): 69-79 

Setting up the malaise trap 

A malaise trap will operate at each KMS during 
December-January of 2014-15 and 2015-16. 

The trap is located on the central point of the transect 
that runs through the centre of the monitoring site. 
The collecting bottle faces due north with the long 
axis of the trap aligned north south. 

Four stout corner posts support the trap, with a 
central post supporting the front wall, the collecting 
bottle and its attachment. A central post can also 
support the rear wall of the trap in more exposed 
conditions. 

Malaise traps, particularly if placed in the open 
without shelter, must be attached securely to stout 
posts to withstand occasional adverse weather 
events. The posts are also securely guyed to ground 
pegs (See Diagram 2 – Source: Bugdorm). 

Once the trap has been erected the collecting bottle is 
filled to about half its depth with ethyl glycol (Anti 
freeze). Always make sure the collecting bottle is 
securely fastened to prevent tipping and loss of the 
sample during windy conditions. If Isopropyl alcohol is 
used instead of antifreeze you must check that the 
alcohol is not evaporating during hot weather and top 
up if needed. 

The design and construction of a collecting bottle is 
illustrated in Hutcheson 1991.4 

  

                                                   
 
4  Hutcheson J 1991: Malaise trap collection jar: A cheap simple 

modification. New Zealand  Entomologist Vol.14 

Photo 2: Malaise trap set in Tawa forest 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                           Diagram 2: Malaise trap design  
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___________________________________________ 

Beating tray design, construction and use 

The use of a beating tray allows the collection of 
insects and other bugs that live on the branches and 
leaves of shrubs and trees and are often flightless or 
juveniles.  

This method, along with sweep netting, is a quick way 
of assessing the presence of chewing caterpillars and 
other insects that damage shrubs and pasture. The 
diagram below shows the beating setup. 

A 1m square white sheet is laid on the ground under a 
shrub or tree and a branch is bent over above the 
beating sheet.  

A solid wooden or steel rod is used to sharply tap the 
branch, dislodging insects and other bugs that are 
living in the foliage. The insects fall onto the beating 
sheet from which they are removed with an aspirator 
or soft tweezers and placed in a labelled field sample 
bottle containing 75% Isopropyl alcohol. 

___________________________________________ 

Sweep nets and hand collecting 

Sweep nets are an effective way of collecting insects 
in pasture, particularly rank grass. 

Hand collecting is useful for finding insects and other 
invertebrates under stones or wood, or in rotten logs. 

___________________________________________ 

Observation –nature’s calendar  

Nature provides a seasonal calendar which should be 
seen as a useful indicator for the Kakanui community. 
This is governed by climate, providing a guide to 
natural events in the catchment. 

Plants and small animals all respond to changes in 
temperature, events that can indicate whether a 
season is early or late, the timing of insect emergence 
etc. 

Simple observations can also indicate how healthy 
local ecosystems are. The presence of larger insects or 
their host plants, admiral, monarch or native 
butterflies, is a guide to the health of local 
ecosystems, to the impact of seasonal weather on 
numbers present. Pest insects can also be monitored 
using simple traps to provide early warning to 
farmers, guiding spray applications. 

Pest animal abundance can also be indicated using 
weta motels, tunnel markers and pine tree rounds. 

A nature’s watch programme is recommended for 
local schools and other community members. 

  

   Diagram 3: Beating tray setup and operation 

  

Illustration: Amateur Entomologists' Society  
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COLLECTING THE SAMPLE 
Sample collection is the second stage in the 
information gathering process. Care must be taken to 
gather and record sufficient Information to achieve 
your objective. 

Make sure you have all the gear needed before setting 
out to collect the samples. 

Once you arrive at the site note relevant information 
in your field notebook about the site, weather etc. 
Take a photo if you think this will be useful. 

___________________________________________ 

Pitfall traps 

Make sure that any leaves or other debris gathered 
around the edge of the wooden cover is removed 
before lifting the pitfall trap lid. 

Lift the wooden lid off the trap, being careful not to 
dislodge debris into the cup. Place the lid upside down 
beside it, making sure that it is level. Place the field 
sample bottle on the wooden lid with the lid removed. 
Make sure there is a label inside the bottle and on the 
lid. Labels and field sample bottles are prepared in 
advance of the field trip (Diagram 4 is a Pitfall trap 
label).  

 

Diagram 4: External Field sample bottle label 

 

Both the external and internal labels for the Pitfall 
trap sample bottle have a capital PF, to indicate 
collecting method, lower case a, b, c, or d to indicate 
position at the sampling site. Malaise trap sample 
labels only have a capital M. 

The internal label should be of a strong, linen or 
parchment based paper to prevent disintegration. This 
label will be transferred to the permanent sample 
storage bottle. 

The external field sample label is stuck to the lid of the 
field sample bottle. The type of label used allows 
removal from the field sample bottle so that it can be 
stuck to the Sample Analysis sheet. 

Carefully remove the cup from the plastic tube. Use 
the wire lifter, placed in the cup drainage holes, to do 
this. 

Remove the cup and very carefully pour the contents 
into the field sample bottle.  

If the field sample cup is accidentally 
tipped over you will lose the sample 
and a whole week or month’s 
information will be lost!  

Flush any remaining material into the field sample 
bottle using the rinse bottle. Top up the preservative 
(ethyl glycol) in the bottle to half full or just over the 
sample if required. If the preservative is colourless 
replace it with fresh ethyl glycol.  

Replace the lid and place the bottle in the carrier. 

Refill the cup with preservative, and detergent, 
replace it in the trap and replace the lid. 
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___________________________________________ 

Malaise traps 

Samples are collected once a week during the eight 
week sample period. 

The collecting bottle is carefully screwed out of the 
top bottle, once the black tape has been removed, 
and the contents poured into the labeled field sample 
bottle. 

 Any remaining material is rinsed from the collecting 
bottle using the rinse bottle of preservative. The field 
sample bottle is topped up with antifreeze from the 
2.0 litre storage bottle if required. 

 

 

The field storage bottle is placed in the carrier box or 
pack, taken to the sorting centre or dispatched by 
courier using the mailing box. 

Refill the collecting bottle with 200mls of antifreeze, 
carefully screw the bottle back into the top bottle , 
screw up the hose clip and reattach to the post with 
the black tap. Replace the restraining band of tape to 
prevent the sample bottle coming loose. 

Check that the traps guy ropes and ties securing the 
collecting bottle are tight. The netting of the trap 
should be taut and without rips or holes. 

  

 Photo 3: Malaise trap set in Tawa forest. Note the collection bottle at the peak of the trap. 
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___________________________________________ 

Sample collection gear 

Gear used when collecting samples is listed below. 
The gear consists of: 

� A plastic box for the field sample bottles; 

� A tray for the sample collecting gear; 

� Preservative containers and a rinse bottle; 

� Black tape; 

� A screwdriver; 

� Miscellaneous items for removing the sample 

safely from the traps. 

Field stationery, a camera and spare equipment is 
carried in a day pack.  

 
Gear holders  
A 380mm x 380mm x 160mm plastic box with tight 
fitting lid holds 20X300ml field sample bottles. This 
box is ideal for storage, transport or courier shipment. 

The plastic gear storage tray is a 15cm deep plastic 
tray that holds: 

� Preservative bottles; 

� Squirt bottles for preservative; 

� A detergent bottle; 

� A plain salt container (in winter); 

� Field sample bottles; 

� Miscellaneous collecting gear (can also be carried 

separately in a pack). 

 
Miscellaneous sample collection gear 
A variety of equipment is used in sample collection. 
This includes: 

� Fine and course tweezers; 

� Spare gear for the pitfall and malaise traps; 

� Black felt pens and spare labels for the field 

sample bottles; 

� Camera and field notebook. 

 

 

  



Community Guide to Ecological Monitoring: A Toolkit for Success - Kit 2: Collecting and Sorting Samples                                                                             15 

SORTING THE SAMPLE 
Sample sorting is the most time consuming part of the 
process, involving separation of insects and other 
invertebrates from the debris that inevitably falls into 
the collecting cup or jar, particularly in the pitfall 
traps. 

Those taking on this task would be given a training 
session and follow up mentoring. 

Sample sorting and identifying the small animals 
collected involves the use of chemicals that may be 
hazardous and stereo microscopes that could cause 
eyestrain if not used carefully. 

Pitfall trap sorting usually takes about 15 minutes per 
sample as numbers of insects are often low. 

Malaise traps catch large numbers of insects, up to 
5000 or more during a single week. This could take 
four hours or more for a single sample. Sample sorting 
time depends on which groups of insects need to be 
removed from the sample.  

Malaise trap samples have very little debris as they 
contain almost entirely pure insects. 
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___________________________________________ 

Sample transfer 
Samples must be removed from the field sample 
bottle and rinsed to remove old collecting fluid and 
fine sediment. The sample is then transferred to a 
sample storage bottle containing 75% isopropyl 
alcohol or into petri dishes of water or alcohol for 
sorting.  

There are three options for removal of the sample 
from the field sample bottle.  

They depend on the degree of sediment or the 
number of animals collected. Options 1 and 2 apply to 
pitfall traps, Option 3 to malaise traps: 

 

Option 1: 

This approach applies to pitfall trap samples where a 
lot of mud has entered the collecting cup. 

The sample is poured carefully from the field sample 
bottle into the top of a funnel containing a filter cloth. 
The funnel can rest in a measuring cylinder or other 
suitable container to catch the waste fluid. If there is a 
lot of mud or sediment it is best to take small portions 
of the sample, otherwise the filters will quickly 
become clogged. The sample portion is then rinsed 
with fresh water to remove finer sediment.  

Larger pieces of dirt or debris are removed with a 
forceps and the remaining material is rinsed off the 
filter cloth using a rinse bottle containing 70% 
Isopropyl alcohol or water.  

Remaining material in the field sample bottle is rinsed 
into the funnel, rinsed with fresh water and 
transferred to the petri dish.  

To transfer the sample from the filter cloth carefully 
turn it over above a petri dish containing freshwater 
or alcohol. 

Waste preservative is placed in a 5 litre container for 
disposal. 

 

 

 

 

 

Option 2:  

A funnel with a filter is placed in a 2 litre waste bottle, 
the sample is poured into the top of the funnel and 
remaining material rinsed out of the collecting bottle. 
Freshwater is then used to rinse away the old 
preservative.  

The filter is removed from the funnel, carefully 
inverted into the labelled sample bottle or petri dish 
and the small animals and debris rinsed off, taking 
care not to lose any!  A small brush can be used to 
dislodge insects or debris. 

Both the permanent sample bottle and the petri dish 
contain 75% Isopropyl alcohol. 

The labelled sample storage bottle is either taken to 
or sent by courier to the identification team or sorting 
takes place in a petri dish. 

 

Option 3: 

In this case the sample is from a Malaise trap and is 
made up entirely of insects or other bugs. 

The sample is poured carefully from the field sample 
bottle into the top of a funnel containing a 1.0 mm 
filter cloth. If the sample is large it can be removed in 
smaller amounts. Remaining material is rinsed into the 
funnel and the whole sample washed with fresh water 
to remove preservative.  

The sample is then rinsed off the filter into a sample 
storage bottle or large petri dish.  

If placing the sample directly into a petri dish the filter 
should be carefully inverted over the dish, lowered 
into the alcohol and remaining material removed 
using a brush. A teaspoon is an effective tool for 
removing a portion of the sample from the field 
sample bottle and placing it in a petri dish 1/3 filled 
with 70 or 75% Isopropyl alcohol. 
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Sorting and recording sample 
information  
Sorting the insects and other small animals into 
groups and species is the first step to defining 
biodiversity condition. This allows better definition of 
the communities of small animals present in farm 
vegetation or natural areas, the benefits or injuries 
they are responsible for and the impacts that 
introduced pests have had on them. 

It is important to use the same process for each 
sample and to carefully record the information 
derived from the sample. 

Photo 4 indicates the type of gear needed, including a 
stereomicroscope, vials, petri dishes and other 
containers, preservatives, a sample analysis sheet for 
recording the data. Photo 5 shows samples being 
sorted into groups, insects being prepared for dry 
mounting and a completed dry mount. 

For the information to be of value it must be recorded 
carefully, which requires individual species of interest 
to be named and a minimum set of data to be 
recorded.  

Small animals of importance are named, either with 
their species name or with a Recognisable Taxonomic 
Unit name (RTU). Tables 1&2 show blank and 
completed sample analysis forms upon which the 
information is listed for each sample. 

The final part of the process involves setting up a 
voucher collection of specimens and transferring the 
data to Xcel files using a computer based form. 

Step 1: Initial sorting process  
A portion of the sample is removed from the sample 
storage bottle with a spoon, held against the side of 
the bottle to drain and placed in a 9.0 cm petri dish 
containing Isopropyl alcohol or water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Separate labelled sample bottles and vials, ½ filled 
with 75% Isopropyl alcohol, are prepared for each 
major order or family if numerous.  

Site data from the field notebook etc is added to a 
blank sample analysis sheet that has been prepared 
for the site or group of sites, in advance.   

Photo 4: Initial sample sorting 
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Initial sorting separates the insects and other 
invertebrates into those categories required to meet 
your needs.  A full list of categories is listed in Table 1.  

Category labels can be prepared in advance on A4 
sheets and proofed against disintegration by heat 
treatment.  

Be careful not to set the oven on fire!  

Alternatively the labels can be written 
in HB pencil on non-disintegrating 
paper. 

The sample is then sorted into the appropriate initial 
categories. 

  

 Photo 5: Sample vials and bottles 
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Step 2: Initial identification and data 
recording  

In Step 2 the small animals, specific insects or other 
invertebrates in each category, are given an initial 
identification, photographed and counted.  

Relevant information, for example size or lifecycle 
stage, is recorded on the sample analysis sheets (see 
Table 2).   

Appendix 1 contains blank and completed sample 
analysis sheets. Table 3 is an example of a completed 
sample analysis sheet from a site in willow wetland in 
the Kakanui catchment.  

Data from the sample analysis sheet is transferred to a 
computer-based form for inclusion on an Xcel 
spreadsheet. 

  

Table 1: Insects and other invertebrates categories 

Category Common name Group name 

1 Earth worms & 
Flatworms 

 

2 Slugs & Snails  (Mollusca) 

3 Spiders 
Harvestmen 

(Arachnida) 

4 Landhoppers 
Slaters 

(Crustacea; Amphipoda) 
(Crustacea: Isopoda 

5 Booklice 
Silver fish 
Fleas 

(Insecta: Psocoptera) 
(Insecta: Thysanura) 
(Insecta: Siphonaptera) 

6 Stick insects 
Cockroaches 
Praying mantids 
Earwigs 
Lacewings 
Termites 

(Insecta: Phasmatodea) 
(Insecta: Blattodea) 
(Insecta: Mantodae) 
(Insecta: Dermaptera) 
(Insecta: Neuroptera 

7 Wetas 
Crickets 
Grasshoppers 

(Insecta: Orthoptera) 
(Insecta: Orthoptera) 
(Insecta: Orthoptera) 

8 Butterflies & 
Moths 

(Insecta: Lepidoptera) 

9 Beetles (Insecta: Coleoptera) 

10 Flies (Insecta: Diptera) 

11 Bees 
Wasps 
Ants 

(Insecta: Hymenoptera) 

12 Bugs (Insecta: Hemiptera) 
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Sample analysis WORKsheets 
The sample analysis worksheet is from where data can 
be totalled. Worksheets are prepared in advance and 
retained in 3-ring binders for each ecological 
monitoring site. Extra pages can be added, depending 
on the size of the sample or on the amount of extra 
information gained. 

Information is also recorded in a field notebook for 
later transfer to the worksheet.  

The worksheet is used for initial identification and 
counting and lists all the species of interest for a single 
site on a given date. Further information can be 
recorded here as small animals are identified to the 
species level, their roles decided and seasonal 
patterns uncovered. 

Data can be transferred from here to a computer 
based analysis programme.  

Sample analysis can be done in either of two ways: 

• Initial sorting into broad groups of interest, for 
example beetles and flies by community members 
(see Appendix 1A & 1B) ; 

• Sorting into major groups and species of interest 
if numerous, using professional support (See 
Appendix 2). 

Sample analysis by community members 

The first approach can be used where samples are 
sorted by community volunteers, with limited 
professional support.  

A blank sample analysis worksheet for pitfall trap 
samples and a completed sample analysis worksheet 
are illustrated in Appendix 1. The example is for a 
pitfall trap sample from a riparian wetland monitoring 
site on the Kakanui River (EMS 005 9-01-2015). 

This is a practical approach developed by the Kakanui 
Monitoring Team during the Kakanui Community 
Catchment Project in 2014-15. 

Sample analysis using professional support 

The second approach is used where the sorting is 
done by a professional with a good small animal 
(invertebrate) background.  

This approach is illustrated in Appendix 2 using a pitfall 
trap sample.      

 

 

Explanation of worksheet terms  

The sample analysis sheets are headed with the 
Project name and the identifying code.  

14 LCT/KAK 005 (identifying code for the sample site) 

14 = the year 2014 

LCT = the Project name 

KAK = the first three letters of the catchment name 

KAK – Wai = In this form the 2nd set of letters refers to 
the sub-catchment name 

005 = the ecological monitoring site number 

Collection date: 9/01/2014 

Collector: RDC/KST 

RDC refers to the individual collector, Robert D 
Cooper. KST refers to the group of people collecting 
the sample who came from the Kakanui catchment. 

Collection Period: 2/01/2014 > 9/01/2014 

The collection period begins when the trap was set up 
or the previous sample collection day and ends 7 days 
later with the next sampling day. 

Collection Method: Pitfall Trap 

This is the type of trap or collection method used. 

Location: Rough pasture, willow/Juncus wetland 
from Fuchsia Creek bridge, Kakanui River catchment. 

This is a description of the vegetation at the site, the 
main catchment and sub catchment in which the site 
is located. 

Preservative: 75% IPOH 

This is an abbreviation for Isopropyl alcohol, with the 
strength given. 
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Data recording 
EMS (Ecological Monitoring system)  data is recorded 
on computer forms and entered into a project 
database. 

Photographic notes, drawings of characters used for 
species identification and other relevant data can be 
recorded on the Sample Analysis Worksheet. 

Each week the sample storage bottles and/ or 
category bottles and vials would be taken or couriered 
directly to the identification centre where the 
invertebrates would be given an RTU number, named 
and photographed in colour. 

This preliminary material, which would also include a 
voucher set of invertebrates, would be used in the 
first training session and provide a resource for those 
choosing Option 2. 
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APPENDIx 1A 

SAMPLE ANALYSIS WORKSHEET – template 1 

Project:  

Site Code:     

Collection Date:                         

Collector:     

Collection period:      

Collection Device:  

Location:   

Site Type:   

Preservative:     
 
Small animal group                                             Sample a b c d Total 

1.   Wasps, bees, bumblebees, ants      

      Wasps      

            

      

      

2.   Beetles      

      

      

      

      

3.   Flies        

      

      

      

      

4.   Millipedes, centipedes, landhoppers, slaters      

       Millipedes      

       Landhoppers      

      

      

5.   Weta, grasshoppers, crickets, cicadas, spiders,  
       harvestmen 

     

         Weta      

         Harvestmen      

         Spiders      
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APPENDIx 1b 
SAMPLE ANALYSIS WORKSHEET – completed example 

Project: Kakanui Community Catchment Project 

Site Code:    15 LCT/ KAK 005 

Collection Date:  09/01/2015                       

Collector:   KMT Team  

Collection period:   02/01/15 > 09/01/2015    

Collection Device: Pitfall Trap 

Location:  Fuchsia Creek bridge, Kakanui River 

Site Type:  Riparian area, Willow/Juncus wetland 

Preservative:    75% IPOH 
 
Small animal group                                             Sample a b c d Total 

1.   Wasps, bees, bumblebees, ants      

      Wasps 3 1 2 2 8 

            

      

      

2.   Beetles 5 0 3 0 8 

      

      

      

      

3.   Flies        

      

      

      

      

4.   Millipedes, centipedes, landhoppers, slaters      

       Millipedes 0 1 0 0 1 

       Landhoppers 10 22 0 8 40 

      

      

5.    Weta, grasshoppers, crickets, cicadas, spiders,  
       harvestmen 

     

         Weta      

         Harvestmen 2 1 0 0 3 

         Spiders 11 5 6 3 70 juvs +25 Ads. 
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APPENDIx 2A 
SAMPLE ANALYSIS WORKSHEET – template 2 

The small animals (invertebrates) separated into groups during stage 1 have been given an initial identification by a 
specialist, assigned RTU numbers and other pertinent information has been recorded. 
 

Project name: 

Site Code: 

Collection Date:     

Collector:  

Collection period:     

Collection Device:  

Site Location (Description and GPS Coordinate):  

Site type:  

Preservative: 
 
RTU FAMILY SPECIES Size 

Mm 
a b c d. TOTAL 

LAND HOPPERS (Amphipoda) 
  Arcitalitrus ?           Female 

                                     Male 
                                     J 

      

SLATERS (Isopoda) 
         
SNAILS & SLUGS (Mollusca) 
         
EARTHWORMS (Annelida) 
         
FLATWORMS (Tricladida) 
         
BEETLES (Coleoptera) 
 Carabidae        
         
         
         
FLIES (Diptera) 
 Chiromomidae        
 Tipulidae        
 Psychodidae        
 Cecidomyidae        
 Sciaridae        
 Mycetophilid        
         
 Phoridae        
         
 Sphaeroceridae        
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 Chloropidae        
         
         
 Dolichopodidae        
         
 Acalypterate         
 Calliphoridae        
 Muscidae        
 Sarcophagidae        
 Tachinidae        
MOTHS (Lepidoptera ) 
         

         

         

WETA, GRASHOPPERS, CRICKETS (Orthoptera) 
         

         
TRUE BUGS (Hemiptera) 

 Aphididae        
 Ceratocombidae        
 Miridae?        
 Cixidae ?        
 Cicadellidae        
 Aradidae        
         
WASPS, BEES, BUMBLEBEES, ANTS (Hymenoptera)       
         
         
         
         
CENTIPEDES (Chilopoda) 
         
MILLIPEDES (Diplopoda) 
         
         
HARVESTMEN (Opiliones) 
         
PSEUDO SCORPIONS (Pseudoscorpionida) 
         
SPIDERS (Araneae) 
         
         
 Cyclotenidae        
         
 Lycosidae        
 Salticid        
         
 Thomisidae        
 Theridiidae        
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 Small spiders/juvs        
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APPENDIx 2B 
SAMPLE ANALYSIS WORKSHEET – completed example 

Project: Kakanui Community Catchment Project               

Site identifier:  14 LCT/KAK 005 a-d 

Collection Date:  09/01/2015   

Collector: Environmental Monitoring Team 

Collection period: 02/01/15>09/01/2015    

Collection Device:  Pitfall Trap 

Location:  Fuchsia Creek Bridge, Kakanui River 

GPS Coordinates: 

Site Type:  Rough pasture, willow/Juncus wetland 

RTU FAMILY SPECIES Size 
Mm 

a b c d TOTAL 

006 LAND HOPPERS 
(Amphipoda) 
 

Arcitalitrus ?                 
Female                                      
Male 
Juvenile 

  
 
 
10 

 
 
 
16 

 
 
 
0 

 
 
 
4 

 
25 
0 
15          

BEETLES (Coleoptera) 
 
 Carabidae        

066  Mecyclothorax sp  1    1 

 Scarabaeidae        

116  Costelytra zelandica  1    1 

 Corticariidae        

154  Corticariid sp.1  2 0 0 0 2 

155  Corticariid sp.2  0 0 3 0 3 

156  Corticariid sp.3  1 0 0 0 1 

FLIES (Diptera) 
 
426 Phoridae Phorid sp.1 black, pale orange legs 

 
  1   1 

441 Sphaeroceridae Sphaerocerid sp. 1 black, short wing 
veins (See Diag.) 

 2    2 

442  Howickia trilineata? 
 

   1  1 

MOTHS (Lepidoptera) 
 
000  Adult moths 

 
  1   1 

WETA, GRASHOPPER, CRICKET (Orthoptera) 
 
767 Anisostomatidae Hemiandrus sp. 

 
 1 1 0 0 2 
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RTU FAMILY SPECIES Size 
Mm 

a b c d. TOTAL 

TRUE BUGS  (Hemiptera) 

567 Broad frog head Dark straw colour Adult/Nymph     2 2 

568 Aphididae wingless   1   1 

WASPS, BEES, BUMBLEBEES, ANTS (Hymenoptera) 

681 Proctotrupidae Proctotrupid sp.1 
black 

 0 0 1 0 1 

682 Proctotrupidae Proctotrupid sp.2 
Orange, ABD black 

 1 0 0 0 1 

683 Diapriidae Diapriid sp. 1  1 0 0 0 1 

684 Chalcidoid Chalcidoid sp.1 
Very small, black, reduced wings 

 1 0 0 0 1 

1685 Ichneumonidae Ichneumon sp.1  0 0 1 0 1 

MILLIPEDES (Diplopoda) 

781 Julidae Intoduced European sp.  0 1 0 0 1 

SPIDERS,PSEUDO SCORPIONS, HARVESTMEN (Arachnida) 

 HARVESTMEN 
(Opiliones) 

       

823 Laniatores Laniatores sp.1  2 1 0 0 3 

 SPIDERS  
(Araneae) 

       

822 Lycosidae 12 Adults                  
 

Anoteropsis hilaris(12 Ad/70Ju  8Ad/ 1 Ad/ 3 
Ad/ 

 82 

824 Unknown sp. 1 Small, Dark brown, orange legs  3 4 3 3 13 
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Community guide to ecological monitoring: A toolkit for success 

Kit3: identifying small 
animals (invertebrates) and 
their ecosystem roles 
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___________________________________________ 

Introduction 

What major group does your small animal belong to? 

What family (insect order) does your small animal 
belong to? 

Key species summaries 

• Flies 

• Beetles 

• Landhoppers 

• Slaters 

• Millipedes & Centipedes 

• Wasps, Bees & Ants 

___________________________________________ 

 

 

 

 

 

 

__________________________________________ 

Biodiversity condition in the Kakanui catchment 

• Introduction 

• Defining habitat suitability 

- Farm Monitoring sites 

- Soil characteristics 

- Plant community characteristics 

___________________________________________ 

Small animal community composition and role 

• Tussock grazing land 

• Indicator animals, their roles and relationships 

- Decomposers (litter munchers) 

- Herbivores (plant eaters) 

- Carnivores (insect predators) 

- Parasitic insects 

___________________________________________ 

Calculating biodiversity condition for grazing land in 
the Kakanui catchment 

• Grazing land habitat suitability scores 

• Small animal community composition and role 

___________________________________________ 

  

contents 
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IDENTIFYING THE SMALL ANIMALS OF 
THE KAKANUI CATCHMENT AND 
THEIR ROLE IN PRODUCTIVITY 
As insects and other invertebrates (small animals) live 
in farm ecosystems, are numerous, and usually do not 
move far from the farm they are ideal bio-indicators of 
environmental conditions, sustainability, resilience 
and productivity. They react quickly to changes caused 
by farm management practices and can therefore be 
used to quickly measure positive or negative effects. 

In order to use these small animals as indicators of 
environmental health and sustainability they must first 
be identified.  

Once identified their role, either beneficial or 
negative, as a species and as small animal community 
members can then be determined. 

The focus of Identification is deciding roles within the 
ecosystem, whether they are beneficial or a pest, 
what part of the ecological pyramid food chain or 
nutrient cycle they belong or contribute to. 

In the Kakanui Catchment information from 
invertebrate monitoring can be used by farmers and 
land managers to: 

• Reduce pest pressure; 

• Increase populations of beneficial insects; 

• Determine best practice approaches; 

• Increase farm productivity. 

Biodiversity on farm can be achieved through an 
increase in the number of native and exotic plants 
within the farm landscape and by changing farm 
management practices. 

‘Increasing invertebrate biodiversity on 
farm land can actually provide direct 
benefits and promote sustainable 
agriculture through reductions in 
invertebrate pest pressure, higher 
nutrient turnover in soils, increases in 
plant pollination and greater efficiency 
of ecosystem services.’ 1 

Defining your farm’s biodiversity, by mapping existing 
vegetation and examining the effect of farm 
management practices can provide a pointer to what 
could be practically added or changed. This relates to 
shelter belts, riparian plantings or wetland restoration 
and current grazing regimes. 

A second step that will assist with deciding what to 
plant is identifying the farm’s small animal community, 
its composition and where it is found. You may need 
some assistance to define biodiversity on your farm 
and work out a practical way to collect data on the 
small animal communities of your farm, their health 
and values. 

The diversity and numbers of small animal species 
makes It impractical to identify all those living within a 
farm ecosystem. Those species or groups that are 
chosen must: 

• Provide clear evidence  that they provide 
beneficial ecosystem services or that they are 
injurious pests; 

• Indicate levels of health for the small animal 
community; 

• Be relatively easy to collect and identify. 

Having collected samples of the small animals living 
on your farm then their identity relies on use of readily 
observable characters using a low power stereoscopic 
microscope. 

 

 

  

                                                   
 
1  Weekes et al 2007 
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Kit 3 provides a series of steps that allow you to 
decide: 

1. What major group a small animal belongs to?; 

2. What family is it a member of?; 

3. A possible species and that small animals role. 

In order to take the first step you need to understand 
the makeup of an insect or other bug so that you can 
accurately identify the small animal using basic 
observations on body parts, colour, pattern and 
shape.  

You must also understand how the animal kingdom is 
classified so that you can assign your invertebrate to 
the right group and finally species.  

The animal kingdom is a hierarchy and is divided 
broadly into six taxonomic levels: phylum, class, order, 
family, genus and species. 

The animals dealt with here are all invertebrates 
(lacking a backbone) and mostly belong to two 
groups: arthropods and molluscs. Earthworms are 
also an important group in terms of soil health and 
farm productivity. 

Arthropods, animals with jointed legs, include insects, 
spiders, harvestmen, millipedes and centipedes. 

Molluscs include the snails and slugs. 

Every invertebrate has a scientific name with two 
parts, genus and species. The common German wasp 
for example is called Vespula (this is the genus) 
vulgare (this is the species name) that applies to no 
other variety of wasp. 

It is not always possible to give each insect or 
invertebrate a scientific name immediately, although 
you may be able to determine the group it belongs to. 

Our strategy, whether known or not, is to give the 
insect or bug a Recognizable Taxonomic Unit (RTU) 
number, take a colour photo and prepare a voucher 
specimen. 

This allows you to consistently identify the insect or 
other invertebrate from future samples until a proper 
identification is made. 
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WHAT MAJOR GROUP DOES YOUR 
SMALL ANIMAL BELONG TO? 
Each of the major groups of invertebrates of interest 
is listed in Table 1. Families of significant insects are 
listed in Table 2. 

Defining the major groups your small animals belong 
to can be achieved using the photos and brief 
descriptions of key characters shown in Table 1. Only 
groups of value as indicators of environmental health, 
of benefit to farm productivity or that include pests, 
their predators and/or parasites are included. 

Table 1: Pictorial key to major small animal groups (invertebrates) 

Common name Group Representative Character and role 

1.  Flatworms Turbellaria 

 

Flattened dorso-ventrally 
Soft, often a distinctive 
colour 
Live in damp places 
Feeds on earthworms 
 
 
 
 
Photo: soilbugs.massey.ac.nz 

2.  Earthworms Annelida 

 

Segmented body 
Burrowing worms 
Soil engineering and 
decomposition of organic 
matter 
 
 
Photo: eattheweeds.com 

3.  Slugs & Snails Mollusca 

 

Usually a coiled shell. Rarely 
reduced to a cap. 
Mainly herbivores 
 
 
 
 
Photo: barnold2013tbgsgeog. 
blogspot.com 
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Table 1: Continued - Pictorial key to major small animal groups (invertebrates) 

Common name Group Representative Character and role 

4.  Spiders 
      Harvestmen 
      Pseudoscorpions 

Arachnida 

 

Spiders-have 8 legs, medium 
to long in length 
Insect predation 
 
 
 
 
Photo: tepapa.govt.nz 

 

8 legs, (primitive groups have 
mostly short legs. Introduced 
pasture living species has long 
legs) 
Large chelicera 
Preys on small bugs in the 
litter 
 
Harcestman photo: terrain.net.nz 

 

8 legs 
Dorso-ventrally flattened 
Litter predator 
Highly developed chelicera 
 
 
 
Pseudoscorpions photo: 
soilbugs.massey.ac.nz 
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Table 1: Continued - Pictorial key to major small animal groups (invertebrates) 

Common name Group Representative Character and role 

5.  Landhoppers 
       

Crustacea 

 

Landhoppers - 5 pairs of legs 
Flattened laterally 
Live in damp litter 
Breakdown of organic matter 
 
 
 
 
Photo: landcareresearch.co.nz  

6.  Slaters Crustacea 
 
 

 

Slaters - 5 pairs of legs 
Flattened dorso ventrally 
Live in damp litter 
Breakdown of organic matter 
 
 
 
Photo: soilbugs.massey.ac.nz  

7. Beetles etc Insecta 
 

 

6 pairs of legs 
Many groups winged 
Pollination, decomposition, 
predation 
 
 
 
Photo: terrain.net.nz 

8. Millipedes 
       

Chelicera 

 

Millipedes - more than 15 pairs 
of legs  
Decomposition 
 
 
 
 
 
Photo: terrain.net.nz 

9. Centipedes Chelicera 

 

Centipedes - more than 25 pairs 
of legs 
Well-developed chelicera 
Litter predation 
 
 
 
Photo: soilbugs.massey.ac.nz 
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WHAT family (INSECT ORDER) DOES 
YOUR SMALL ANIMAL BELONG TO? 
Small animal classification, below ‘Group’ can have a 
variety of levels. For our purpose the important levels 
are Order, Family and Species. 

Small animals in Orders that are commonly seen in 
samples are illustrated in Table 2.  

Tables 3 -10 list and illustrate representative members 
of relevant insect families, those with a significant role 
in ecosystem health on the farm. 
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  Table 2: Insect Orders and photos of representatives 

Group Insect Order Common name Representative Source 

Insecta 1. Thysanura Silverfish 

 

biolab.uwlax.edu 

2. Collembola Springtails 

 

soilbugs.massey.ac.nz 

3. Ephemeroptera Mayflies 

 

terrain.net.nz 

4. Odonata Dragon flies 

 

Christopher Tracey Flickr 
 

5. Orthoptera Crickets 

 

© E.Manning / Nature Watch NZ 
 

Grasshoppers 

 

naturewatch.org.nz 

Wetas 

 

Flickr.com 
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Table 2: Continued - Insect Orders and photos of representatives 

Group Insect Order Common name Representative Source 

Insecta 6. Dermaptera Earwigs 

 

Insect-world.blogspot.com 

7. Hemioptera True bugs 

 

landcareresearch.co.nz 

8. Neuroptera Lacewings 

 

© Steve Kerr  

9. Coleoptera Beetles 

 

terrain.net.nz 

10. Diptera Flies 

 

Mosi-guard.com 

11. Lepidoptera Butterflies & 
Moths 

 

Butterfly: terrain.net.nz 
Moth: landcareresearch.co.nz 

12. Hymenoptera Wasps, Bees 
 & Ants 
(Ichneumon 
wasp) 

 

 

terrain.net.nz 
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Key species summaries 

FLY (DIPTERA) FAMILIES  

Flies are unique in that they usually have 1 pair of 
wings and always possess a pair of halteres, balancing 
organs, behind the wings. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Flies have a vital part in the health of ecosystems and 
often play a less useful part as pests. 

Size, shape, colour patterns and the pattern of wing 
veins are useful in identifying the family or species 
that your fly belongs to. 

Table 3 provides a pictorial key to Fly family 
identification. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Diagram 1: A typical fly 

   
 

Source: FAO.org 
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PRIMITIVE FLY FAMILIES  
Primitive flies include the midges, mosquitos, fungus 
gnats, craneflies and march flies. They are the most 
numerous flies, are often small and annoying but form 
an important food source for insect eating birds, for 
example the fantail, NZ robins etc. 

  

Table 3: Primitive Fly families 

Group Family and 
Common name 

Representative Wing diagrams 

Flies 
(Diptera) 

1. Chironomidae 
     Midges 

 

  Photo: Steve Kerr, naturewatch.co.nz 

    

 
  Illustration: Giancarlo Dessi Wikimediacommons 

2. Culicidae 
     Mosquitos 

     

   Photo: ckai.biologicalsurvey.ca 

     

 

 Illustration: Giancarlo Dessi Wikimediacommons 

3. Mycetophilidae 
     Fungus gnats 

 

  Photo: diptera.info 

   

  

 

 
 
 Illustration: Giancarlo Dessi Wikimediacommons 
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Table 3: Continued - Primitive Fly families 

Group Family and 
Common name 

Representative Wing diagrams 

Flies 
(Diptera) 

4. Sciaridae 
     Small fungus 
     gnats 

 

  Photo: boldsystems.org 

    

 
 
 
 
  Illustration: Giancarlo Dessi Wikimediacommons 

5. Bibionidae 
     March flies 

 

  Photo: bug.guide.net 

     

 
 
 Illustration:  Jaap Bax, Philosophy of pattern 

6. Tipulidae 
      Crane flies 

 

  Photo: kiwicare.co.nz 

    

  Illustration: Giancarlo Dessi Wikimediacommons 
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ADVANCED FLY FAMILIES – ACALYTRATE AND 
CALYPTRATE SPECIES 
Advanced flies include leaf miners (Agromyzidae, 
Ephydridae), Robber flies (Asilidae), lesser dung flies 
(Sphaeroceridae) and Lauxanid flies (Lauxanidae).They 
belong to the Acalypterate group of flies, without 
calypters, a shield protecting the halteres.  

A second group, the Calypterate flies, have a calypter 
protecting the halteres. These are usually larger flies 
associated with people, farming and farm animals. 
They are relatively numerous, play a role in pollination 
and are important parasites of farm pests. They 
include the blow flies (Calliphoridae), house flies 
(Muscidae) and bristle flies (Tachinidae).   

Diagram 1a. Calyptrate flies showing the Calypters (5a, 5b)  
 

 
Source: Modified after Terrain.net 
 

Diagram 1b. Non Calypterate fly showing the absence of Calypters 

 
Source: Joshi, M. 2015. Genetic regulation of development in Drosophila. 
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Table 4: Acalyptrate flies - Advanced 

Group Family and Common 
name 

Representative Wing diagrams 

Flies 
(Diptera) 

7. Leaf miners      
     (Agromyzidae) 

  

  Photo: commanster.eu 

 

  Illustration: Lucid Key: Polyphagous Agromyzid  
  leafminers. Identifyinh Phytpphagous agromyzid  
  leafminers (Diptera Agromyzidae) threatening  
  Australian Primary industries 

8. Leaf miners      
      (Ephydridae) 

  

  Photo: homepage3.nifty.com 

 

 
  Illustration: Drawwing.org 

9. Lauxanid flies     
      (Lauxanidae) 

  

Photo: diptera.info 

   

 

  Source: guaminsects.net 

10. Fruit flies          
       (Drosophilidae) 

  

 Photo: diptera.info 

 

   Illustration: Giancarlo Dessi Wikimediacommons 

11. Lesser dung flies                     
       (Sphaeroceridae) 

  

  Photo: phorid.net 

 

 

  Illustration: Drawwing.org 
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Table 4: Continued - Acalyptrate flies - Advanced 

Group Family and Common 
name 

Representative Wing diagrams 

Flies 
(Diptera) 

12. Long legged flies 
       (Dolichopodidae) 

  

  Photo: opsu.edu 

 

  Illustration: Giancarlo Dessi Wikimediacommons 

13. Coffin flies 
      (Phoridae) 

       

  Photo: diptera.info 

 

  Illustration: Wikimediacommons 

14. Hover flies 
      (Syrphidae) 

        

  Photo:  
  syrphidae.myspecies.info 

 

  Illustration: Giancarlo Dessi Wikimediacommons 

15. House flies  
       (Fannidae) 

 

  Photo: commanster.eu 

 

  Illustration: Bug Guide 

16. Blow flies  
       (Calliphoridae) 

 

  Photo: upcscavenger.com 

 

  Illustration: Metaphysica.nl 
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Table 4: Continued - Acalyptrate flies - Advanced 

Group Family and Common 
name 

Representative Wing diagrams 

Flies 
(Diptera) 

17. Blue bottle  flies 
       (Muscidae) 

       
 

  Photo:  

  saveourwaterwaysnow.com 

 

  Illustration: Metaphysica.nl 

18. Flesh flies  
       (Sarcophagidae) 

 
 

  Photo: bugz.co.nz 

 

  Illustration: Commanster.eu 

19. Bristle flies 
       (Tachinidae) 

       

 

  Photo: bugz.co.nz 

 

  Illustration: Tachinidae.org.uk 
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BEETLE (COLEOPTERA) FAMILIES  

Beetles are unique in that they have 1 pair of 
membraneous wings and forewings that are usually 
converted into hard wing cases or elytra.  

 

 

 

 

 

 

 

 
 
Beetles have many roles in the health of ecosystems 
and often play a less useful part as pests of 
horticultural tree crops. 

Size, shape and the character of antennae are useful 
in identifying the family or species that your beetle 
belongs to. 

A pictorial key to Beetle family identification is 
provided in Table 5. 

  

Diagram 2: Typical beetle diagram 

 
Source: animalcorner .co.uk 
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Table 5: Pictorial key to Beetle families 

Group Family and  
Common name 

Representative Source 

Beetles 
(Coleoptera) 
 

1. Ground beetles 
    (Carabidae) 

  

                                                                                   Photo montage: © Landcare Research 

2. Scavenger beetles 
     (Hydrophilidae) 

 
 

  Photo: zin.ru 

3. Rove beetles   
     (Staphylinidae) 

 

       
 

Photo: Steve Kerr naturewatch.org.nz 

4. Chafers & dung 
      beetles  
      (Scarabaeidae) 

  

  Photo: © Landcare Research 

5. Click beetles  
     (Elateridae) 

  

Photo: Phil Bendle, T.E.R.R.A.I.N 

6. Checkered beetles  
     (Cleridae) 

 
  

Photo: wikipedia.org.nz 
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Table 5: Continued - Pictorial key to Beetle families 

Group Family and  
Common name 

Representative Source 

Beetles 
(Coleoptera) 
 

7. Sap beetles 
     (Nitidulidae) 

 
 

Photo: NatureWatch 

8. Ladybird beetles 
      (Coccinellidae) 

  

Photo: wikipedia.org.nz 

9. Minute fungus beetles 
     (Corylophidae) 

 

       
 

Photo: Wikispecies.org 

10. Small fungus  beetles  
      (Corticariidae) 

 
 

Photo: RDC 

11. Fungus beetles  
      (Mycetophagidae) 

 
 

Photo: pbase.com/tmurray74 
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LANDHOPPER (AMPHIPODA) FAMILIES  

Landhoppers are unique crustaceans in that those 
living on the land are laterally compressed, have 5 
pairs of legs and are only found in damp habitats.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Landhoppers contribute to the health of ecosystems 
by the reduction of dead leaves and other organic 
material, releasing nutrients and providing a habitat 
for fungi, insect larvae, millipedes and other small 
invertebrates. 

The character of antennae and gnathopods are useful 
in identifying the genus in the single relevant family, 
Talitridae. 

 

  

Diagram 3: A typical landhopper 

 

Illustration: Wikipedia 

Table 6: Pictorial key to Landhopper species (to be completed) 

Group Family and  
Common name 

Representative 

Landhoppers 
(Crustacea) 

1. Terrestrial landhopper 
    (Talitriidae) 
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SLATER (CRUSTACEA) FAMILIES  

Slaters are unique crustaceans in that those living on 
the land are dorso ventrally compressed. Like the 
landhoppers they have 5 pairs of legs and are usually 
found in damp habitats.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Slaters, like landhoppers, contribute to the health of 
ecosystems by the reduction of dead leaves and other 
organic material, releasing nutrients and providing a 
habitat for fungi, insect larvae, millipedes and other 
small invertebrates. 

Characters useful in identifying the correct Slater 
family are shown pictorially in Table 7. 

  

Diagram 4: A typical slater 

 

Illustration: Supplied by Bob Cooper 
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  Table 7: Pictorial key to Slater families 

Group Family and  
Common name 

Representative Source 

Slaters 
(Crustacea) 

1. European slater 
     Woodlouse  
     (Porcellionidae) 

      Porcellio scaber   

Photo: bugguide.net 

 2. Native slater  
     (Styloniscidae) 

 

 

Photo: R. Cooper 

 3. Armadillo slater   
     (Armadillidae) 

          

  

Photo: flickr.com 

 4. Sculpted slaters 
     (Armadillididae) 

 
 

Photo: Steve Gregory 

bmig.org.uk 
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MILLIPEDE & CENTIPEDE FAMILIES 
(CHELICERA) 

Millipedes (Diplopoda) and Centipedes (Chilopoda) are 
key decomposers and predators in the litter. 

Millipedes have 2 pairs of legs per segment, 
centipedes 1 pair of legs per segment. 

  
Diagram 5: A typical Millipede and Centipede 

 

Illustration: Pinterest 
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  Table 8: Pictorial key to relevant Millipede families 

Group Family and  
Common name 

Representative Source 

Millipedes 
(Diplopoda) 

1. Pill millipede 
    (Sphaerotheriidae) 
      
     Procyliosoma sp. 

 

Photo: NeilFizgeraldphoto.co.nz 

 2. Juliform millipedes 
     (Blaniulidae) 

      Ophyiulus sp. 
 

Photo: soilbugs.massey.ac.nz 

 3. Juliform millipedes 
    (Metopidiotrichidae) 

    Schedotrigona sp.          

 
 

Photo: soilbugs.massey.ac.nz 
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  Table 9: Pictorial key to relevant Centipede families 

Group Family and  
Common name 

Representative Source 

Centipedes 
(Chilopoda) 

1. Giant centipede 
    (Scolopendridae) 

    Cormocephalus rubriceps 
 

Photo: soilbugs.massey.ac.nz 

 2. (Chilenophilidae) 
    
      Zelanion sp. 

 

Photo: soilbugs.massey.ac.nz 

 3. (Henicopidae) 
 
     Henicops maculatus 

 

Photo: soilbugs.massey.ac.nz 
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WASP, BEE AND ANT FAMILIES 
(HYMENOPTERA) 

Wasps, bees and ants (Hymenoptera) are very 
important members of the small animal community. 
Wasps play key roles in pollination and the control of 
pest insects. Ants have a key role as scavengers. 

Wasps, bees and ants that are winged have 2 pairs of 
wings. 

  Diagram 6: A typical wasp 

 

Illustration: Pintrist 
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Table 10: Pictorial key to relevant Wasp families 
Group Family and 

Common name 
  

Wasps 
(Hymenoptera) 
 

1. Saw flies 
    (Tenthredinae) 

 
  Photo: insects.about.com 

 

 
  Illustration: nectar wasps tolweb.org 
   The willow leaf shows red galls made by the larvae of  
   the introduced red gall sawfly (Pontania promixa) 

2. Gall wasps 
     (Cynipidae) 

 

 
  Photo: bugguide.net 

 
  Illustration: Supplied by Bob Cooper 

3. Lace wing  
     wasps 
    (Figitidae) 

  
Photo: micropics.org.uk 

 
  Illustration: Supplied by Bob Cooper 

4. Nectar wasps 
  (Gasteruptiidae) 

  Photo: tolweb.org 

 
 Illustration: Supplied by Bob Cooper 

5. Ensign wasps 
(Proctotrupidae) 

 
  Photo: micropics.org.uk  

 Illustration: Supplied by Bob Cooper 
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Table 10: Continued - Wasp families 
Group Family and 

Common name 
  

Wasps 
(Hymenoptera) 

6. Diapriid wasps 
     (Diapriidae) 

 
  Photo: RDC 

 
  Illustration: Supplied by Bob Cooper 

 7.  Megaspilid  
      wasps  
    (Megaspilidae) 

 
  Photo: Simon van Noort wasp.web  

  Illustration: Supplied by Bob Cooper 
 8. Swordtail  

     wasps 
     (Scelionidae) 

 
  Photo: RDC 

 
  Illustration: Supplied by Bob Cooper 

 9. Ichneumon 
      wasp 
(Ichneumonidae) 

Lissonota sp. 

 
  Photo: RDC 

 
  Illustration: Supplied by Bob Cooper 

 10. Braconid 
       wasp 
     (Braconidae) 

 
  Photo: Stephen Thorpe  
  naturewatch.co.nz 

 
  Illustration: Supplied by Bob Cooper 
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Table 10: Continued - Wasp families 
Group Family and 

Common name 
  

Wasps 
(Hymenoptera) 

11. Spider  wasps 
      (Pompilidae) 

  Photo: D. Ward nz- 
  hymenoptera.myspecies.info 

 
  Illustration: Supplied by Bob Cooper 

12. Hunting      
      wasps 
      (Sphecidae) 

 
  Photo: Cor Zonneveld corzonneveld.nl 

 
  Illustration: Supplied by Bob Cooper 

13. German  
       wasp 
      (Vespidae) 

 

  Photo: nrc.govt.nz 

  Illustration: Supplied by Bob Cooper 
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BIODIVERSITY CONDITION IN THE 
KAKANUI CATCHMENT 
Small animal communities found in pasture and 
associated habitats on farms or in reserve areas are 
indicators of biodiversity condition and productivity. 
Important components of biodiversity condition are: 

• Habitat suitability; 

• Small animal community composition; 

• Small animal role in ecosystem health; 

• Pest insect impacts and their control; 

Biodiversity condition is also affected by the physical 
character of the soil, climate and farm management 
practices. 

A biodiversity condition score could be developed 
from the above components. This would require a 
more rigorous quantitative data collection then 
employed for the Kakanui Monitoring Project.  

The approach developed here allows information to 
be collected more readily by farmers and community 
members  that will indicate biodiversity condition. This 
uses information about the habitat and its small 
animal community to determine levels of sustainability 
and productivity. 

The method is also compatible with other measures of 
farm sustainability and productivity, for example, 
nutrient information and pasture growth 
measurements. 

 

 
Defining habitat suitability 

The first thing to do is to describe the farm’s main 
plant habitats. This could be done as part of Whole 
Farm Planning.  

Habitat, whether pasture, shrub land or wetland is 
characterised by the plant community and the niches 
or homes that each offers to small animals in which to 
complete their life cycles. 

This provides: 

• A list of plant species;  

• A list of food, shelter and life cycle opportunities 
for the small animal community; 

• Soil and climate data if required. 

This information is used to develop a habitat suitability 
score that, together with a small animal composition 
score can be used as a biodiversity condition marker.  

Condition markers can be used to indicate levels of 
sustainability, productivity and degree of resilience to 
adverse events. 

 
Understanding plant composition and 
niche opportunities available for small 
animals in the plant habitats on your 
farm is vital to understanding 
biodiversity condition. 
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Farm monitoring sites 

Monitoring sites are established to provide a fixed 
area that can be monitored over time and provide 
consistent answers to issues important for farm 
management. 
Information collected from these sites can answer 
questions about plant and small animal community 
composition. Data can also be gathered concerning: 

• The presence of beneficial insects and the ability 
of sites to provide homes and food for them; 

• The health of the surface layers of the soil, their 
ability as a nutrient exchange site and a home for 
the small animal community. 

Other farm management issues, including pasture 
productivity, eczema spore counts and fertility can 
also be addressed at these sites. 

Habitat suitability scores can be developed for each 
monitoring site. This information can be applied to the 
same vegetation or habitat across the wider farm and 
catchment. 

This information is not difficult to collect and relies on 
observation of: 

• Soil characteristics;  

• Key plant and small animal species; 

• Lifestyle opportunities offered to the small animal 
community, for example, flowering times for 
common plants. This is a cue to the availability of 
pollen and nectar and hence small animal 
presence. 

_____________________________________________ 

Soil characteristics 

Two soil characteristics are focused on here, humus 
depth and moisture.  

Litter depth and status measures the ability of the 
sites vegetation to produce humus. Factors such as 
depth, the presence of fungal mats, moisture levels, 
numbers of landhoppers and millipedes can be used 
as indicators of a healthy humus layer. 

Humus layers are vital for the plant community, 
whether pasture or shrubland, as it is here that a 
significant proportion of the habitat’s nutrients are 
produced. 

_____________________________________________ 

Plant community characteristics 

Plant cover, the structure of plants, the food and 
lifecycle opportunities,  are important indicators for 
habitat condition and small animal community 
presence. 

Cover, the density of plants on a site, influences both 
light and humidity levels. 

The overall structure of a plant and of its separate 
parts (leaves, flowers etc) determines its suitability to 
provide shelter and sites for lifecycle functions, for 
example, egg laying or food for caterpillars. 

Seasonal availability of nectar and fruit is important 
and a good indicator of times insects may be present.  

Tables 11-16 below are Pictorial keys to the main plant 
species expected in Kakanui habitats. 
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Table 11: Main plant species for snow tussock grazing land 

Snow tussock 
(Chionochloa sp.) 

  
Matagouri 
(Discaria toumatou) 

 

    Photo: alpinismski.co.nz 

 
 Table 12: Significant plant species of associated native shrubland 

Mingimingi 
(Coprosma propinqua) 

 

  
Matagouri 
(Discaria toumatou) 

 

 
 

   Photo: alpinismski.co.nz 

Kowhai 
(Sophora microphylla) 

   

www.tawalink.com  
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Small animal community 
composition and role 
The health of farm ecosystems and how productive 
they are depends on whether vital ecological 
processes are performed. These are carried out either 
by the plants and fungi in the system or by the small 
animal community that is characteristic of that plant 
habitat. 

In this section we take a second step, surveying the 
small animal community during the months of 
December and January to determine its composition. 

At this time of the year insects and other bugs are 
both more numerous and more diverse, providing a 
greater opportunity for understanding your local 
situation. 

The timing of insect presence may be affected by both 
climate and altitude. Warmer summer temperatures 
may occur late in the southern South Island, delaying 
the appearance of some insects. Higher altitudes have 
the effect of shortening the season. 

This provides: 

• A list of small animals in key farm habitats; 

• A basis for deciding the roles of small animal 
species; 

• The identity of pests and their control agents. 

The health of the farm’s small animal community and 
how they contribute to productivity (or not) can be 
determined from this information.

 

Small animal community suitability (SAC) is measured 
using the ecological pyramid as a context for analysis. 
This holistic approach allows farmers or the 
community to understand why farm habitats, for 
example pasture or native shrubland, are delivering 
the expected benefits or not. 

SAC suitability markers indicate levels of ecosystem 
service delivery and who is responsible or not in the 
farm habitat of concern. Markers are chosen that 
represent the various ecological roles or functions 
that keep both the habitat and the small animal 
community healthy and in balance. 

This allows functional roles to be scored for each 
habitat and compared graphically to indicate levels of 
sustainability.  
Grazing land in the Kakanui includes exotic pasture, 
native tussock and associated vegetation. The latter 
includes shrublands, shelterbelts and plant 
communities associated with waterways and 
wetlands. 

Kakanui farm ecosystems have a diverse group of 
small animals that carry out the roles necessary to 
maximize the health of pasture or associated plant 
habitats. 

Each major plant habitat has a characteristic group of 
small animals, including key species. Community 
summaries can be found in Kit 1. 

Indicator species, key characteristics and roles are 
contained in the following sections for each major 
habitat.  
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Tussock grazing land 

The small animal community (SAC) found in snow 
tussock grazing lands is probably modified from that 
found in the original vegetation, when pure snow 
tussock was dominant and gullies had abundant 
shrublands. 

Otago studies in snow tussock and associated 
vegetation today have revealed a unique community 
of animals influenced by the grazing management 
approach of the last 70 years, the accompanying 
introduced weeds and animal pests. 2,3  

Some native insects, particularly grass grub and porina 
seem to have thrived under today’s grazing 
management approach. 

Understanding the status of this modified community 
its composition and the ecosystem services provided, 
or their lack, is an important step in developing future 
farm management and conservation strategies. 

Recent studies suggest that the present small animal 
community of snow tussock has the following 
characteristics:  

                                                   
 
2  Barratt and Patrick 1987 

3 Zydendos et al 2011 

Photo 1: Snow tussock, native shrubland and plantation forestry in the Kakanui catchment. 
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• A decomposer community of moderate strength 
in the litter/humus layers (landhoppers, slaters 
and millipedes) associated with an invasive 
population of introduced slugs, snails, crickets 
and cockroaches; 

• A herbivore community of mostly native species 
(scarab and click  beetles and their larvae, cranefly 
and moth larvae) that browse on the leaves and 
feed on the underground root balls; 

• A dependent community of secondary consumers 
and pollinators that use the plant as a base for 
egg laying, pupation and food gathering. These 
are moths, wasps, flies, crickets and 
grasshoppers. 

• A parasite community (wasps & flies) that targets 
mainly juvenile stages of moths, true bugs, 
beetles and grasshoppers. 

• A strong scavenger community of ants, 
cockroaches and silverfish. 

There are no recent studies of the SAC of native 
shrublands in snow tussock in the Kakanui catchment.  

Reports by Deraik et al from Central Otago may 
indicate what they might be like. 4 Project studies will 
confirm the actual status. 

                                                   
 
4  Deraik et al 2005, 2003, 2001  

The Deraik study showed that: 

• The decomposer community was limited to low 
levels of landhoppers, slaters and millipedes 
under shrubs. Populations were more abundant in 
the adjacent tussock, along with springtails 
(Collembola), suggesting a damper litter 
environment; 

• A herbivore community of native land snails, 
weevils, the scarab (Odontria striata) and a leaf 
beetle (Eucolaspis brunneus) feed on shrub 
foliage. The larvae of a longhorn beetle and 
weevils bore in the stems of Olearia and other 
shrubs.  

• A large community of secondary consumers lives 
in the shrub foliage. They include flies, beetles and 
native wasps that predate other insects. Many 
bristle flies and small native wasps parasitise pest 
insects that lower pasture productivity and 
impact the sustainability of shrublands. Ladybirds, 
both introduced and native are common, preying 
on aphids, mites and other small insects;   

• Many insects use the foliage for shelter and lay 
eggs that will become browsing caterpillars. They 
include: 

- Pollinators, those feeding on nectar and 
pollen include native bees and wasps; 

- A large dependent community Primary 
Consumers, true bugs, feed on sap from 
shrub leaves, sometimes affecting plant 
vigour and reproductive success; 

- A strong scavenger community, feeding on 
lichen, algae and bacteria on the stems and 
leaves, includes many species of book lice and 
a native cockroach. 
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Indicator animals, their roles  
and relationships 

DECOMPOSERS (litter munchers) 

  

 

 

  

Table 13: Pictorial key to relevant Decomposers 
 

Group   
Juliform 
millipedes 

1.  Introduced millipede 
     (Ophyiulous pilosus) 

 
2.  Native juliform   
      millipede  
      (Eumastigonus sp.) 

 
Slaters 3.  Introduced slater 

    ( Porcellio scaber) 

 

 
4.  Native slater 
       (Armadillidium sp) 

 
Landhoppers 5.  Native landhoppers 

     (Talitridae) 

 
 

Both of these juliform millipedes 
are common decomposers in the 
litter. The introduced species 
Ophyiulus sp. are more usually 
found in exotic pasture. Present in 
good numbers, they are one of the 
indicators of a healthy litter 
community. 

 

 

 

 

 

Slaters are also decomposers, 
tending to live in slightly damper 
environments, along with 
landhoppers. They both reduce 
organic matter (leaves and finer 
material) and produce large 
amounts of frass which becomes a 
soil conditioning element. 

A range of insects are useful for 
the determination of small animal 
community health in snow 
tussock. These include species that 
have a pest role as well as those 
that benefit both the community 
and farm productivity. 
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HERBIVORES (plant eaters) 

Crickets, grasshoppers, cicadas and bugs, click 
and leaf beetles 

 

Table 14: Pictorial key to relevant Herbivores 
  
Group   
 6. Black field cricket 

      (Teleogryllus  
      commodus) 

 
True bugs 2.  Native juliform   

      millipede  
      (Eumastigonus sp.) 

 
 4.  Aphids 

 
 5.   Short-horned  

      grasshopper 

 
 
 

Crickets, grass bugs, cicadas, 
chafer beetles, bristle flies and 
porina moths are useful 
community Indicators. Crickets lay 
their eggs in the base of grass leaf 
sheaths. They are herbivores and 
can cause considerable damage to 
young seedlings in pasture. 

The native cicadellid bug is not 
usually a pasture pest in New 
Zealand but similar species can 
cause serious declines in pasture 
growth. Aphids are a much more 
serious pest, particularly for crops. 

Short-horned grasshoppers can 
damage germinating crops and 
feed on grasses. These 
grasshoppers are known to feed 
on beech seedlings, inhibiting the 
spread of beech islands. 

Images: Massy University / Soil Bugs 
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CARNIVORES (insect predators) 

Ground beetles, robber flies, predatory wasps, 
spiders and their relatives 

 

Table 15: Pictorial key to relevant Carnivores  

  Group   
Beetles 1.  Ground beetle 

      (Megadromus  
      antarcticus) 

 
Flies 2.  Robber fly 

      (Saropogon sp.) 

 

 
Wasps 3.  German wasp 

      (Vespula germanica) 

 
 
 

Carnivores are secondary 
consumers that have a major role 
in maintaining a population 
balance. They ensure that 
population explosions do not 
occur, which if they happen can 
have disastrous results for farm 
productivity. 

Ground beetles are a top predator 
in tussock grasslands and exotic 
pasture, feeding on small, soft 
bodied insects and larvae in the 
litter layer. They, along with 
harvestmen, are important in the 
control of aphids that transmit 
virus diseases in pasture. 

Predatory wasps usually target 
spiders but some, for example 
German wasps, take large 
numbers of blow flies. 
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PARASITIC INSECTS 

 

Table 16: Pictorial key to relevant parasites   

Group   
Beetles 1.  Clover root weevil  

     wasp 
     Microctonus   
      aethiopoides 

 
Spiders 2.  Pompilid wasp with 

      trapdoor spider 
      Priocnemus  

 

 
Parasitising  
Moth 
caterpillars 

3.  Ichneumon wasp 
     Degithina sp. 

 

 
 
 

Moths, beetles, true bugs and 
spiders are parasitized by a large 
number of wasp species, many of 
them less than 2.0 mm in length. 
Some of these wasps have been 
purposefully introduced to combat 
serious pests, for example, the 
clover root weevil.  

Hunting wasps capture spiders, 
place them in sealed cells and lay 
eggs within the spider or the cell 
to feed developing larvae. 
Ichneumon wasps mainly target 
caterpillars both those that feed 
on leaves or grasses and wood 
boring tunnelers. 
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Calculating biodiversity 
condition for grazing land in 
the Kakanui catchment  
Grazing land in the Kakanui catchment includes exotic 
pasture, native tussock and associated vegetation. 
The latter includes shrublands, shelter-belts and plant 
communities associated with waterways and 
wetlands. 

Habitat suitability scores qualify the value of these 
habitats, both as a productive system and as a home 
for its small animal community. 

Farm ecosystems in the Kakanui catchment have a 
diverse group of small animals that carry out a range 
of ecological processes necessary to maintain the 
health of pasture and associated plant habitats. 

Small animal community scores qualify the small 
animal community, species, roles ratios and 
relationships.  

 

 

 

 

The process uses the ecological pyramid as a context 
to understand community composition, the roles each 
group or species plays in maintaining ecosystem 
health, including the prevention of pest outbreaks. 
Ecological pyramids are a way of graphically 
portraying the roles and relationships of small animals 
in an ecosystem and the ecosystem services they 
provide. 

Condition can be portrayed graphically, indicating 
values in relation to a ‘production’ continuum.  

A Biodiversity condition methodology will be 
developed using data from the Kakanui monitoring 
project. 

Best practice guides will provide advice consistent 
with maintaining or improving productivity based on 
habitat or small animal community actions. 
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Grazing land habitat suitability scores  

Scores are developed for each Kakanui monitoring site 
and fall within the following six categories: exotic 
pasture, tussock, exotic shrubland (gorse and broom), 
native shrubland, riparian vegetation and wetland. 

They are measures that focus on habitat factors and 
small animal species, indicating both the value of that 
habitat as a living space and population levels for the 
species concerned.  

Jointly these scores will provide a measure of 
sustainability for that ecosystem and its small animal 
community.  

Information gathered to develop the scores describes: 

• Whether the site is a forest, shrub land or grazing 
pasture; 

• Structural components, for example, canopy 
levels, plant structure and litter characteristics; 

• The range of food, shelter and life-cycle 
opportunities on offer for the small animal 
community found there; 

• Soil characteristics and site aspects. 
 

In summary habitat condition scores are: 

• Plant composition indices; 

• Niche opportunity scenarios; 

• Litter indices. 

Small animal community (SAC) composition 
and role 
The health of an ecosystem and how productive it is 
depends to a great extent on whether vital ecological 
processes are performed. These are carried out either 
by the plants and fungi in the system or by the small 
animal community that is characteristic of that plant 
habitat. 

The SAC has been surveyed during the months of 
December and January to determine its composition. 
This provides: 

• A list of exotic and native species and their 
roles; 

• The identity of pests and parasites or 
predators that will control them; 

• Role ratios that indicate whether the small 
community has the right balance to achieve 
and maintain sustainability; 

• The latter is done using the ecological 
pyramid as an analytical context to explain 
community composition and the roles each 
group or species plays in maintaining habitat 
health. 
 

In summary small animal community markers are: 

• Small animal composition scores; 

• Role scores; 

• Native-exotic ratios; 

• Pest balance scores. 
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