
All photos © Caledonian Conservation Ltd

(Unless otherwise stated.)

How to Consider Terrestrial Invertebrates in Ecology Projects

Chris Cathrine BSc(Hons) MCIEEM FLS FRES FRSA

Director, Caledonian Conservation Ltd

chris.cathrine@caledonianconservation.co.uk

CIEEM Webinar.  04 November 2020.

Heliophanus dampfi



Which of these sites is likely to support 

invertebrate communities of 

conservation importance, and warrants 

detailed survey to inform an Ecological 

Impact Assessment?
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Overview

• Why

Legislation

Conservation importance

Preliminary Ecological Appraisal

Ecological Impact Assessment

Mitigation, compensation, enhancement

Stage 1:  Desk Study

Stage 2:  Initial Invertebrate Site Assessment

Stage 3:  Detailed Surveys
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• Why… am I here?

Professional ecologist 

for over 15 years 

including:

• Previously Buglife

planning casework 

officer

• Ecological consultant 

for 12 years

Much remains the 

same for invertebrates!
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What Are Invertebrates?

• The vast majority of species in terrestrial 

ecosystems.

Chris Cathrine

07789 77 11 66

chris.Cathrine@caledonianconservation.co.uk

How to Consider Terrestrial Invertebrates in Ecology Projects

chris.cathrine@caledonianconservation.co.uk



What Are Invertebrates?

• The vast majority of species in terrestrial 

ecosystems.

98% of all known terrestrial and freshwater animal 

species in Scotland are invertebrates.*

*Ward, S.D.  1997.  The number of terrestrial and freshwater species in Scotland. Scottish 
Natural Heritage Review No. 84.  Scottish Natural Heritage, Battleby.
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Butterflies (sub-group of 

Lepidoptera):  59 species

Chris Cathrine

07789 77 11 66

chris.Cathrine@caledonianconservation.co.uk

How to Consider Terrestrial Invertebrates in Ecology Projects

chris.cathrine@caledonianconservation.co.uk

(UK species numbers)



Butterflies (sub-group of 

Lepidoptera):  59 species
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Butterflies (sub-group of 

Lepidoptera):  59 species
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Butterflies (sub-group of 

Lepidoptera):  59 species

Spiders (Araneae): >600 species

Beetles (Coleoptera): 

>4,000 species

True-flies (Diptera): 
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Butterflies (sub-group of 

Lepidoptera):  59 species

Spiders (Araneae): >600 species

Beetles (Coleoptera): 

>4,000 species

True-flies (Diptera): 

>5,000 species

Parasitoid wasps (sub-group of 

Hymenoptera): >6,000 species
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Why Consider Invertebrates?

• Legislation

• Conservation importance

• Preliminary Ecological Appraisal

• Ecological Impact Assessment

• Mitigation, compensation, enhancement
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Why Consider Invertebrates?

• Legislation

o The Habitats Directive

▪ European Protected Species

▪ Special Areas of Conservation (SACs)

o The Wildlife and Countryside Act

▪ Schedule 5 species

o Sites of Special Scientific Interest (SSSIs)

o Biodiversity Duty

▪ Scotland:  Scottish Biodiversity List

▪ England:  NERC Section 41

▪ Wales:  NERC Section 42

▪ Northern Ireland:  Northern Ireland Priority Species
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Why Consider Invertebrates?

• Conservation importance

oIUCN Red List

oLocal Red Data Books

oJoint Nature Conservation Committee 

(JNCC)

oLocal Biodiversity Action Plans
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Conservation Importance
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IUCN.  2012.  IUCN Red List Categories and Criteria: Version 3.1. Second edition. IUCN, Gland, Switzerland and Cambridge, UK.



Shirt, D.B.  1987.  British Red Data Books:  2 Insects.  Joint Nature Conservation Committee (JNCC)/English Nature.

Bratton, J.H.  1991.  British Red Data Books:  3. Invertebrates other than insects.  Joint Nature Conservation Committee 

(JNCC)/English Nature, Peterborough.

Conservation Importance

Chris Cathrine

07789 77 11 66

chris.Cathrine@caledonianconservation.co.uk

How to Consider Terrestrial Invertebrates in Ecology Projects

chris.cathrine@caledonianconservation.co.uk



IUCN.  2012.  IUCN Red List Categories and Criteria: Version 3.1. Second edition. IUCN, Gland, Switzerland and Cambridge, UK.

Shirt, D.B.  1987.  British Red Data Books:  2 Insects.  Joint Nature Conservation Committee (JNCC)/English Nature.

Bratton, J.H.  1991.  British Red Data Books:  3. Invertebrates other than insects.  Joint Nature Conservation Committee 

(JNCC)/English Nature, Peterborough.

http://data.jncc.gov.uk/data/478f7160-967b-4366-acdf-8941fd33850b/conservation-designations-uktaxa-spreadsheet-constituent-

lists.pdf

Conservation Importance

Chris Cathrine

07789 77 11 66

chris.Cathrine@caledonianconservation.co.uk

How to Consider Terrestrial Invertebrates in Ecology Projects

chris.cathrine@caledonianconservation.co.uk

http://data.jncc.gov.uk/data/478f7160-967b-4366-acdf-8941fd33850b/conservation-designations-uktaxa-spreadsheet-constituent-lists.pdf


Why Consider Invertebrates?

• Preliminary Ecological Appraisal

o Rapid assessment of ecological features present, or 
potentially present, normally at early stage of project.

o Purpose is to inform ‘clients’ by:

▪ identifying likely ecological constraints

▪ identifying potential mitigation measures and 
ecological enhancement opportunities

▪ identifying any additional surveys that may be required 
to inform an Ecological Impact Assessment
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CIEEM. 2017. Guidelines for Preliminary Ecological Appraisal, 2nd edition. Chartered Institute of Ecology and Environmental 

Management, Winchester.



Why Consider Invertebrates?

• Ecological Impact Assessment

Ecological Impact Assessment is the process of identifying, quantifying 
and evaluating the potential impacts of defined actions on ecosystems or 
their components (Treweek, 1999).

Purpose is to provide ‘decision-makers’ with information about the likely 
significant ecological effects associated with a project (in the absence of 
and with mitigation where this is possible).
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CIEEM. 2018. Guidelines for Ecological Impact Assessment in the UK and Ireland: Terrestrial, Freshwater, Coastal and Marine 

version 1.1. Chartered Institute of Ecology and Environmental Management, Winchester.



Why Consider Invertebrates?

• Ecological Impact Assessment

Ecological Impact Assessment is the process of identifying, quantifying 
and evaluating the potential impacts of defined actions on ecosystems or 
their components (Treweek, 1999).

Purpose is to provide ‘decision-makers’ with information about the likely 
significant ecological effects associated with a project (in the absence of 
and with mitigation where this is possible).

You can’t assess impacts if you don’t know what’s there!

Chris Cathrine

07789 77 11 66

chris.Cathrine@caledonianconservation.co.uk

How to Consider Terrestrial Invertebrates in Ecology Projects

chris.cathrine@caledonianconservation.co.uk

CIEEM. 2018. Guidelines for Ecological Impact Assessment in the UK and Ireland: Terrestrial, Freshwater, Coastal and Marine 

version 1.1. Chartered Institute of Ecology and Environmental Management, Winchester.



Palloptera laetabilis © Steven Falk
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THOUGHT TO BE EXTINCT FOR OVER 100 YEARS 

AND NEVER BEFORE RECORDED IN SCOTLAND!

https://www.flickr.com/photos/63075200@N07/collections/



Why Consider Invertebrates?

• Ecological Impact Assessment

oSurveys to inform baseline

oBaseline description and impact 

assessment

▪Habitats

▪Communities

▪ Individual species
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Why Consider Invertebrates?

• Ecological Impact Assessment:  Features

oHabitats

Conservation status is determined by the sum of 
the influences acting on the habitat and its typical 
species, that may affect its long-term distribution, 
structure and functions, as well as the long-term 
survival of its typical species within a given 
geographical area.
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Why Consider Invertebrates?

• Ecological Impact Assessment:  Features

oCommunities:  SSSI Selection Criteria

▪High quality communities in regional 

context.

▪Sole representatives of particular habitats 

in regional context.
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Curson, J., Howe, M., Webb, J., Heaver, D. & Tonhasca, A. 2019. Guidelines for the Selection of Biological SSSIs. Chapter 20 

Terrestrial and Freshwater Invertebrates. Joint Nature Conservation Committee, Peterborough. 



Why Consider Invertebrates?

• Ecological Impact Assessment:  Features

o Individual species

▪ Legally protected, conservation importance, etc.

▪ SSSI Selection Criteria:

Species as above, but also where, for example, a 

site is the only known location for a Nationally 

Scarce species within a region, or where there 

are no SSSIs which include these species.  (It may 

make more sense to include multiple such species 

within a habitat-based species assemblage.)
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Curson, J., Howe, M., Webb, J., Heaver, D. & Tonhasca, A. 2019. Guidelines for the Selection of Biological SSSIs. Chapter 20 

Terrestrial and Freshwater Invertebrates. Joint Nature Conservation Committee, Peterborough. 
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Cathrine, C. & Currie, N. 2020. Hamilton Low Parks SSSI saproxylic invertebrate survey. Scottish Natural Heritage Research Report 

No. 1194. SNH, Inverness.

ANNEX 1: FULL SPECIES LIST TABLE

The following table provide a full list of species recorded during 2019 invertebrate surveys at Hamilton Low Parks 

SSSI. Species with conservation status or rarity designation are highlighted by grey shading. The introduced spider, 

Rugathodes sexpunctatus, is highlighted by black shading. ‘M’ indicates male specimens, and ‘F’ females.
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Cathrine, C. & Currie, N. 2020. Hamilton Low Parks SSSI saproxylic invertebrate survey. Scottish Natural Heritage Research Report 

No. 1194. SNH, Inverness.



Why Consider Invertebrates?

• Mitigation, compensation, enhancement

o Planting schemes

o Habitat replacement

o Habitat creation

o Micro-habitat creation

o Translocation

Chris Cathrine

07789 77 11 66

chris.Cathrine@caledonianconservation.co.uk

How to Consider Terrestrial Invertebrates in Ecology Projects

chris.cathrine@caledonianconservation.co.uk



Why Consider Invertebrates?

• Mitigation, compensation, enhancement

o Planting schemes

o Habitat replacement

o Habitat creation

o Micro-habitat creation

o Translocation

Chris Cathrine

07789 77 11 66

chris.Cathrine@caledonianconservation.co.uk

How to Consider Terrestrial Invertebrates in Ecology Projects

chris.cathrine@caledonianconservation.co.uk

Which species?



Planting
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Anthophora furcata © Steven Falk

Food plant: 

labiates

https://www.flickr.com/photos/63075200@N07/collections/



Planting
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Anthophora furcata © Steven Falk

Food plant: 

labiates

Nest site:  

deadwood

https://www.flickr.com/photos/63075200@N07/collections/



Habitat / Micro-habitat
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Bolitophagus reticulatus Fomes fomentarius



Wood Ant Translocation
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Cathrine, C. 2015. Wood Ant Nest Translocations. In Practice 89, 14-18.



www.brc.ac.uk/pantheon/
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How to Consider Invertebrates?

• Stage 1:  Desk Study

• Stage 2:  Initial Invertebrate Site Assessment

• Stage 3:  Detailed Surveys
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How to Consider Invertebrates?

• Stage 1:  Desk Study

• Stage 2:  Initial Invertebrate Site Assessment

• Stage 3:  Detailed Surveys

Ensures proportionate approach 

appropriate to each site / project.
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How to Consider Invertebrates?

• Stage 1:  Desk Study

o NBN

o Local records centres

o National recording schemes

o Site Condition Monitoring

o Habitat data (Phase 1 / UKHab / NVC)
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How to Consider Invertebrates?

• Stage 1:  Desk Study

o NBN

o Local records centres

o National recording schemes

o Site Condition Monitoring

o Habitat data (Phase 1 / UKHab / NVC)

Ensure licences allow commercial use!
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How to Consider Invertebrates?

• Stage 2:  Initial Invertebrate Site Assessment

o Purpose is to determine if targeted detailed 

invertebrate surveys are required, and, if so, to 

inform design.

o Site visit by suitably experienced invertebrate 

specialists to assess habitat suitability for supporting 

invertebrate communities of conservation 

importance

o Varied habitat structure is of particular importance to 

invertebrate communities
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How to Consider Invertebrates?

• Stage 2:  Initial Invertebrate Site Assessment

o Expert judgement essential, but some key habitats:

▪ Semi-natural broad-leaved woodland (and native pine woodland 

in Scotland)

▪ Flower-rich grasslands

▪ Peatland

▪ Wetlands (e.g. damp flushes, ponds, streams, rivers, wet 

woodland and coastal habitats)

▪ Open Mosaic Habitat on Previously Developed Land (OMH) 

(also known as ‘brownfield’)
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How to Consider Invertebrates?

• Stage 2:  Initial Invertebrate Site Assessment

o Expert judgement essential, but some key habitats:

▪ Semi-natural broad-leaved woodland (and native pine woodland 

in Scotland)

▪ Flower-rich grasslands

▪ Peatland

▪ Wetlands (e.g. damp flushes, ponds, streams, rivers, wet 

woodland and coastal habitats)

▪ Open Mosaic Habitat on Previously Developed Land (OMH) 

(also known as ‘brownfield’)

▪ Other unusual / specialist habitats (e.g. mountains, vegetated 

shingle, machair, high quality heathland etc.)
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How to Consider Invertebrates?

• Stage 2:  Initial Invertebrate Site Assessment

o Open Mosaic Habitat on Previously Developed Land

▪ Can support invertebrate communities as rich, diverse, and of 

similar conservation importance as broad-leaved woodland.

▪ Offers complex habitat structure with a range of micro-habitats.
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Criteria used to identify and define Open Mosaic Habitat on 

Previously Developed Land (OMH) (after Riding et al. 2010)
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Riding, A., Critchley, N., Wilson, L. & Parker, J. 2010.  Definition and mapping of open mosaic habitats on previously developed land: 

Phase 1. Defra Research Report WC0722. Department for Environment Food and Rural Affairs, London.



Example Habitat Features
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Example Habitat Features
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Example Habitat Features



How to Consider Invertebrates?

• Stage 2:  Initial Invertebrate Site Assessment

o Needs to be undertaken by an experienced 

invertebrate specialist, as is currently subjective.

o Could be undertaken alongside Extended Phase 1 

habitat survey if surveyor also has suitable 

invertebrate skills and experience (allow sufficient 

survey time).

o UK Habitat Classification hierarchical approach 

could offer excellent opportunities to gather data 

useful to inform invertebrate experts, and may 

increase efficiency in Stage 2 assessments.
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How to Consider Invertebrates?

• Stage 2:  Initial Invertebrate Site Assessment

Key references used to design approach:
Buglife.  2009.  Planning for Brownfield Biodiversity:  A best practice guide. Buglife

– The Invertebrate Conservation Trust, Peterborough.

Buglife.  2016. Good planning practice for invertebrates:  surveys.  Buglife – The 

Invertebrate Conservation Trust, Peterborough.

English Nature.  2005.  Organising surveys to determine site quality for 

invertebrates.  A framework guide for ecologists. English Nature, Peterborough.

Gibson, C.W.D.  1998.  Brownfield:  Red data – The values artificial habitats have 

for uncommon invertebrates.  English Nature Resources Report No 273.  English 

Nature.
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How to Consider Invertebrates?

• Stage 3:  Detailed Surveys

o Must be designed and led by invertebrate 

specialists.

o May target one or more indicator groups with 

large numbers of species including those of 

conservation importance associated with the 

specific habitat.

o If multiple taxa are involved, it is likely 

multiple invertebrate specialists will be 

required.

Chris Cathrine

07789 77 11 66

chris.Cathrine@caledonianconservation.co.uk

How to Consider Terrestrial Invertebrates in Ecology Projects

chris.cathrine@caledonianconservation.co.uk



How to Consider Invertebrates?

• Stage 3:  Detailed Surveys

o Range of survey methods.

o At least three field visits between April and 

October – more may be required.

o If there are target species ensure correct 

methods are used at the right time of year.

o Sufficient laboratory time for identification.

o Voucher specimens.

o Reference collections and museums.
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Which of these sites is likely to support 

invertebrate communities of 

conservation importance, and warrants 

detailed survey to inform an Ecological 

Impact Assessment?
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Conclusions
• Invertebrates are a major component of 

ecosystems, and the foundation of most 

ecosystem services.

• Legislation and conservation importance provide a 

framework.

• Invertebrates can be considered at habitat, 

community, or species level as appropriate in 

Ecological Impact Assessment.

• A staged approach ensures proportionate surveys:

o Stage 1:  Desk Study

o Stage 2:  Initial Invertebrate Site Assessment

o Stage 3:  Detailed Surveys
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