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Invertebrates are a massive component of 
terrestrial, freshwater and marine ecosystems. 

to put this into perspective, 98% of all animal 
species in Scotland are invertebrates (Ward 
1997). Invertebrates provide services essential to 
ecosystem function, human society and economy. 
Services provided by invertebrates range from 
pollination of crops and wildflowers to soil creation 
and maintenance to habitat creation itself. they 
also control pests, while themselves providing a 
food source for other animals. Many ecosystems 
and other species of conservation concern are 
dependent upon invertebrates – for example, wood 
ants (Formica rufa group) are essential to the 
maintenance of native semi-natural woodlands, 
and the continued survival of species such as 
the capercaillie Tetrao urogallus. Despite this, 
invertebrates tend to be poorly considered in 
Ecological Impact Assessments (EcIA), if at all. this 
article aims to provide an introduction and overview 
of the practical importance of invertebrates to 
ecosystem function, the economy and therefore 
why they should be considered as integral to any 
EcIA.

Introduction
Increasing emphasis is being placed on assigning value to 
biodiversity and not just conserving species for their own 
sake. The term ‘ecosystem services’ has become an important 
new buzzword as an accessible way of placing value on 
biodiversity, and has aided greater consideration of biodiversity 
conservation within politics and economics. The Millennium 
Ecosystem Assessment defines ecosystem services as ‘the 
benefits provided by ecosystems to humans, which contribute 
to making human life both possible and worth living’ (Diaz et 
al. 2005). Boyd and Banzhaf developed the concept further 
with the definition: ‘Final ecosystem services are components 
of nature, directly enjoyed, consumed, or used to yield human 
well-being’ (Boyd and Banzhaf 2007). The latter, more precise 
definition allows ecosystem services – those services of benefit 
to humans – to be identified and defined as end products. These 
end product services are diverse, ranging from fresh water to 
flood defence, agriculture to energy (such as renewables or 
fossil fuels) or timber to recreation (such as birding or walking). 
Ecosystems also provide important services that regulate 
climate, such as carbon storage in peatland and woodland. 
Increasing emphasis is being placed on conserving ecosystem 
services.

Invertebrates are essential to the provision of many of the end 
product ecosystem services we now recognise as being so 
important to our society. Obvious examples include pollination 
and soil formation – both essential to providing the food 
supply that the human race depends upon. However, these 
two services also support other plants, animals and habitats 
that contribute towards further end product services that 
we rely upon – such as timber, flood defence, recreation, 
carbon storage and even the provision of atmospheric oxygen. 
However, invertebrates also provide or support a range of less 
obvious ecosystem services that are taken for granted. 

The capercaillie tetrao urogallus depends upon wood ants 
for habitat and food 
Photo: Michael Callan 

Wood ant nest Photo: Jane Bowman
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Many ecosystems are built upon invertebrates, and could not 
exist without them. They support ecosystem services essential 
to humans and form the foundation of many vertebrate food 
chains. Despite this, invertebrates are poorly considered in 
EcIA, if at all. The reason for this is often a lack of awareness 
and knowledge – indeed, invertebrates represent a major skills 
gap in professional ecology. 

It is hoped that the examples provided below, coupled with the 
wood ant case study will help raise awareness of the integral 
role that invertebrates play in ecosystems, and why they must 
be considered appropriately in any EcIA or habitat management 
project.

Ecosystem Services Provided by 
Invertebrates
The following sections provide examples of some of the 
ecosystem services provided by invertebrates. This list is by no 
means exhaustive, providing an overview of just a selection of 
the essential roles played by invertebrates required to maintain 
the ecosystems that humans depend upon.

Pollination

Pollination by honeybees and bumblebees is perhaps the 
most widely appreciated ecosystem service provided by 
invertebrates. These charismatic animals also attract keen 
enthusiasts and our knowledge base is growing through the 
work of a number of organisations. Although their key role in 
delivering this ecosystem service is less often considered, 
butterflies and moths are also important pollinators and also 
receive conservation action and monitoring through the efforts 
of various organisations and volunteers.

The importance of other invertebrate pollinators is often 
overlooked. However, hoverflies, thrips and beetles are all 
essential pollinators. These groups are rarely considered, 
and the knowledge base more limited. Only a small number of 
people and organisations are working to better understand the 
ecology of these animals, and to conserve them, despite their 
importance to our everyday lives.

Pollination services provide a direct economic benefit through 
agriculture, while there are less obvious benefits gained through 
the contribution to recreation, culture, sense of place and 
well-being. The majority of wildflowers rely upon insects for 
pollination in the UK, and so our terrestrial habitats and other 
animal species are also dependent upon these invertebrates.

It is therefore important to consider that many of these 
important species are currently threatened. For example, 
three of Britain’s bumblebee species are now extinct, seven 
bumblebee species have declined by more than 50% in the last 
25 years, 71% of butterflies and 66% of moths are in decline. 
Many other groups are information deficient, however it is 
thought that 38% of European bee and hoverfly species are in 
decline.

Soil Creation, Maintenance and Nutrient Cycling

Another ecosystem service provided by invertebrates is 
that of soil creation, maintenance and nutrient cycling. While 
earthworms are now more commonly known to be important 
for healthy productive soil, a vast number of invertebrates are 
involved in providing this essential ecosystem service. These 
include flatworms, nematodes, pauropods, symphylans, mites 
and springtails, as well as the myriad bacteria.

As with pollination, soil creation, maintenance and nutrient 
cycling have clear economic value – soil underpins all of our 
terrestrial ecosystems and food chains. Healthy soil is essential 
to agriculture, timber production, recreation and many other 
ecosystem services that we rely upon.

The recently published Countryside Survey Soil Report found 
that invertebrate biodiversity living in UK soil had decreased 
(Emmett et al. 2010). Further studies may reveal whether this 
decrease in soil invertebrate biodiversity is due to climate 
change (or changes to weather patterns), soil chemistry, 
land management or natural population fluctuations. While 
the causes and implications are not clear, different species 
are adapted to particular niches, and a loss of biodiversity is 
concerning. 

Waste Management

The disposal of waste, such as faecal matter, animal carcasses, 
fallen wood and plant litter is a service perhaps taken for 
granted by most people. Others will immediately think of 
buzzards, red kites, golden eagles, corvids, foxes, badgers or 
other vertebrates. However, the bulk of waste management 
is provided by invertebrates such as flies, beetles, woodlice, 
millipedes, slugs and snails which specialise in this type of 
activity. This essential process ensures that our environment is 
not overburdened with waste.

The burying beetles Nicrophorus spp. provide an excellent 
example. These beetles bury small vertebrate carcasses as 
food for their young. The beetle removes all feathers and 
fur, which it rolls into a ball, before cleaning and then digging 
beneath the carcass. The carcass may be buried up to 60 cm 
underground, removing it from view before it is eaten by the 
beetle’s larvae (Scott 1998).Marmalade hoverfly Episyrphus balteatus 

Photo: Ben Hamers

A symphylan Photo: Matt Shardlow
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While the value to society in terms of disease control and 
aesthetics is obvious, waste management also has economic 
value and is closely linked to nutrient cycling and soil 
maintenance.

Pest Control

Pest control by invertebrates is currently topical, with the 
recent carefully considered introduction of the Japanese psyllid 
Aphalara itadori to control Japanese knotweed. However, our 
native invertebrates also control pests. Ladybirds are commonly 
encouraged in gardens and allotments to help control aphids, 
while many would no doubt consider the predation of house 
spiders Tegenaria spp. by the less intimidating daddy long-legs 
spider Pholcus phalangioides a welcome ‘ecosystem service’. Of 
course, the house spider also provides an essential pest control 
service by reducing the number of flies and other invertebrates 
in our homes. 

An interesting example ties in with the burying beetles 
discussed earlier. These beetles often carry small red mites 
Poecilochirus necrophori. When the burying beetle finds 
a carcass, the mites jump off and predate blowfly larvae 
(Springett 1968). This provides nutrition for the mite, reduces 
competition for the burying beetle larvae and provides pest 
control service.

Invertebrates deliver pest control services throughout all 
ecosystems, and other examples are provided in the wood ant 
case study.

Food for Other Animals

Invertebrates provide an essential link in the majority of food 
chains, and support vertebrates – including birds, mammals and 
herptiles of conservation concern. For example, golden plovers 
appear to time their nesting with the availability of craneflies 
(Tipulidae) (Byrkjedal and Thompson 1998). Adult craneflies are 
a particularly important food source for young golden plover 
chicks in the UK, and there is a concern that climate change 
may result in asychrony between nesting and emergence of 
this essential prey item (Pearce-Higgins et al. 2005). As growth 
and survival of golden plover chicks shows a correlation with 
the availability of craneflies, this is of conservation importance. 
Similarly, any development or habitat management project 
where golden plovers are a material consideration should clearly 
address the requirements of craneflies as their food source.

Similar relationships exist between invertebrates and many 
other vertebrates. Migrant birds such as swallows, swifts and 
martins travel long distances to feed up on insects in the British 
Isles. Mammals such as bats, badgers, voles and shrews also 
feed on invertebrates. It is estimated that a single pipistrelle bat 

will consume over 3,000 small insects every night (Anon 2005). 
Therefore, invertebrates need to be considered where the 
conservation of their vertebrate dependents is a priority.

Case Study: Wood Ants
Wood ants provide a number of services that are essential to 
the maintenance of many woodland habitats. There are four 
species of wood ants in the UK: the Scottish Formica aquilonia 
and northern, or hairy, F. lugubris wood ants – both true wood 
ants (members of the Formica rufa group) and the closely 
related narrow-headed F. exsecta and the slave-making F. 
sanguinea ants. Each species occupies a different habitat niche 
within woodland. The individual species all provide essential 
services that support the ecosystem and its services, whilst 
providing end product ecosystem service in their own right. 
In combination, these four species support succession and 
maintain the structure of a semi-natural woodland habitat that 
many other species depend upon (Hughes 2006, Hughes and 
Broome 2007).

At the most intuitive level, wood ants help shape the 
invertebrate communities within their territories - both above 
and below ground. Invertebrate communities in the canopy are 
managed through predation and ‘farming’ of species beneficial 
to the ants. This results in a decrease in pest species, such 
as pine looper moth Bupalus piniaria caterpillars, Neidiprion 
sertifer (a sawfly) and other phytophagous insects, which is 
clearly beneficial to maintaining healthy trees, and of benefit to 
commercial forestry as well.

Wood ants also alter the invertebrate communities within the 
soil – for example, there is a significant increase in earthworms 
in the area surrounding wood ant nests. This is likely to be due 
to favourable changes to soil temperature, moisture, acidity and 
organic material directly affected by the ants.

Wood ant nests are masterworks of eco-architecture and 
sustainable design, taking maximum advantage of renewable 
energy and local resources. Wood ant nests are built around 
a tussock of grass, soil or another feature, which provides 
a source of heat through decay of vegetation as well as a 
foundation. Constructed so that the south facing side is larger 
and flatter to capture solar energy and allow workers to bask, 
before returning to brood chambers where they act as storage 

Black sexton burying beetle Nicrophorus humator 
Photo: Roger Labbett

Narrow-headed ant Formica exsecta 
Photo: Gus Jones
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heaters, radiating heat. Finally, the thatched roof made from 
pine needles, heather and grass provides excellent insulation. 
These nests also provide habitat for other animals, including 
the shining guest ant Formicoxenus nitidulus and the great-eyed 
whip-palp spider Mastigusa macrophthalma. 

Many plants are reliant upon wood ants for seed dispersal 
services. Some of these, such as the rare small cow-wheat 
cannot germinate without aid from wood ants.

Through their management of woodlands, wood ants create 
the habitat for many more ‘popular’ species of conservation 
concern – such as the capercaillie, for which they are also an 
important food source.

Through management of these habitats, wood ants are also 
indirectly contributing towards carbon storage and atmospheric 
oxygen production – major climate regulation services.

Development frequently threatens wood ants. Wood ants hold 
large territories, which often border each other, with disputed 
no-ant’s-land zones inbetween. While the locations of wood ant 
nests are occasionally considered as constraints when planning 
the layout of a new development, the huge size of the territory 
rarely is and any colony retained in this way is likely to become 
isolated in unsuitable habitat. Through impacts on wood ants, 
other species of conservation concern that may have been 
assessed individually may also be negatively impacted through 
this unconsidered, indirect effect.

Wood ants are the centre of semi-natural woodland ecosystems 
– they are truly keystone species and are the foundation of 
many ecosystem services. However, they provide just one 
example of how invertebrates are integral to the conservation 
of other species more routinely assessed as material 
considerations for potential developments.

Conclusions
Invertebrates provide or support many essential ecosystem 
services that underpin human economy, society, culture and 
well-being. Although few are afforded statutory protection, 
many support other species and habitats of conservation 
concern that are recognised in national and international 
wildlife and countryside legislation. Despite this, they are 
often overlooked or poorly considered in EcIA and habitat 
management projects. The absence of or poor consideration 
of invertebrates in assessments and habitat management is 
often due to lack of knowledge and awareness, while their 
representation in legislation is also hampered by deficient 
baseline information. 

The European Strategy for the Conservation of Invertebrates 
identified the issues and challenges surrounding terrestrial 
invertebrates in Europe. The strategy was adopted by the 
Council of Europe in 2006 and published in 2007 (Haslett 
2007). It provides guidance to decision-makers, land 
managers, scientists and teachers to help raise awareness 
and promote invertebrate conservation throughout Europe. 
When the committee adopted the European Strategy for 
the Conservation of Invertebrates in 2006 they also made 
the recommendation that individual governments should be 
encouraged to ‘draw up and implement national strategies and 
enhance invertebrate conservation’. The Strategy for Scottish 
Invertebrate Conservation was the first national strategy to 
be developed, and was published in 2009 (Macadam and 
Rotheray 2009 – available online from Buglife). The Scottish 
strategy identified the issues currently constraining effective 
conservation effort for invertebrates in Scotland, and provided 
a series of objectives to tackle these on a national scale. Buglife 
and the Initiative for Scottish Invertebrates (ISI) are working 
with numerous partner organisations and experts to implement 
the Scottish strategy – addressing the skills gap (species 
identification, survey techniques and habitat management), 

baseline information deficiencies and raising awareness. Buglife 
and other organisations are tackling similar issues throughout 
the UK. Professional ecologists, those involved in planning, 
policy development and policy implementation all have a major 
role to play in the conservation of our native invertebrates. 

While many invertebrate species deserve consideration in their 
own right for a variety of reasons, it is their role in the provision 
of ecosystem services that makes it critical that invertebrates 
are considered appropriately in any assessment. Invertebrates 
are the foundation of many ecosystems and ecosystem 
services – they are the oil in the ecological machine.
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