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Aim of this Document 
 
The IUCN Species Survival Commission Species Monitoring Specialist Group aims to enhance 
biodiversity conservation by improving the availability and use of data on species populations, their 
habitats and threats. One of our objective sis to provide guidelines and tools for practitioners. 
 
This document provides a bibliography of key materials of use to anyone setting up and implementing 
a biodiversity monitoring programme, from conservation project managers to businesses measuring 
their sustainability. The focus is on practical guidelines and tools around the main methods used for 
monitoring, and scientific reviews  focused on material that provides additional case studies of the 
tools in use and helps understand their applications and uses, advantages and limitations. Key 
overviews, that may be good starting points for each topic, are highlighted in bold throughout.  
 
Further guidelines and tools will be made available on the specialist group’s website by the end of 
2025. 
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1. Biodiversity Monitoring Design 
 
Guidelines and tools to help design a monitoring programme. Key overviews highlighted in bold. 
 
Addison, P.F., Stephenson, P.J., Bull, J.W., Carbone, G., Burgman, M., Burgass, M.J., Gerber, L.R., Howard, P., 

McCormick, N., McRae, L. and Reuter, K.E., 2020. Bringing sustainability to life: A framework to guide 
biodiversity indicator development for business performance management. Business Strategy and the 
Environment, 29(8), pp.3303-3313. 

Bailey, L.L., MacKenzie, D.I. and Nichols, J.D., 2014. Advances and applications of occupancy models. Methods in 
Ecology and Evolution, 5(12), pp.1269-1279. 

Biodiversity Indicators Partnership, 2024. What makes a successful indicator? Website available at: 
https://www.bipindicators.net/national-indicator-development     

Biodiversity Information Standards (TDWG), 2020. Standards. Website at https://www.tdwg.org/standards/  
Brown, C., Reyers, B., Ingwall-King, L., Mapendembe, A., Nel, J., O’Farrell, P. et al., 2014. Measuring 

Ecosystem Services: Guidance on developing ecosystem service indicators. United Nations Environment 
Programme World Conservation Monitoring Centre, Cambridge, UK. 

Buckingham, K., Ray, S., Granizo, C.G., Toh, L., Stolle, F., Zoveda, F., Reytar, K., Cristales, R.Z., Ndunda, P., 
Landsberg, F., and Matsumoto, M., 2019. The Road to Restoration: A Guide to Identifying Priorities and 
Indicators for Monitoring Forest and Landscape Restoration. FAO and WRI, Rome and London. 

Buckland, S.T., , Anderson, D.R., Burnham, K.P., Laake, J.L., Borchers, D.L. and Thomas, L., 2001. Introduction to 
Distance Sampling: Estimating Abundance of Biological Populations. Oxford University Press. 

Buckland, S.T., Rexstad, E.A., Marques, T.A., and Oedekoven, C.S., 2015. Distance Sampling: Methods and 
Applications. Springer, New York, USA. 

Burgess, N.D., Ali, N., Bedford, J., Bhola, N., Brooks, S., Cierna, A., Correa, R., Harris, M., Hargey, A., Hughes, J., 
McDermott-Long, O., et al., 2024. Global metrics for terrestrial biodiversity. Annual Review of Environment 
and Resources, 49(1), pp.673-709. 

CBD, 2022. Decision adopted by the Conference of the Parties to the Convention on Biological Diversity at its 
fifteenth meeting, Part II. Kunming-Montreal Global Biodiversity Framework. CBD/COP/DEC/15/4 19 
December 2022. CBD, Montreal, Canada. https://www.cbd.int/doc/decisions/cop-15/cop-15-dec-04-en.pdf  

CMP - Conservation Measures Partnership, 2025. Open Standards for the Practice of Conservation. Version 5. 
Bethesda, USA: CMP. Available at: https://www.conservationstandards.org/wp-
content/uploads/2025/05/CMP-Open-Standards-Report-v5.0-FINAL-English.pdf 

Danielsen, F., Jensen, P.M., Burgess, N.D., Altamirano, R., Alviola, P.A., Andrianandrasana, H., Brashares, J.S., 
Burton, A.C., Coronado, I., Corpuz, N., Enghoff, M. et al., 2014. A multicountry assessment of tropical 
resource monitoring by local communities. BioScience, 64(3), pp.236-251. 

del Pozo, M.S., Body, G., Rerig, G. and Basille, M., 2023. Guide on Harmonising Biodiversity Monitoring Protocols 
Across Scales. Biodiversa+ report. 60 pp. Available at https://hal.science/hal-04300324/document 

Doser, J.W., Finley, A.O., Kéry, M. and Zipkin, E.F., 2022. spOccupancy: An R package for single-species, multi-
species, and integrated spatial occupancy models. Methods in Ecology and Evolution, 13(8), pp.1670-1678. 

FAO and WRI, 2024. AURORA: Assessment, Understanding and Reporting Of Restoration Actions. Website at: 
https://www.auroramonitoring.org/#/  

GBIF – Global Biodiversity Information Facility, 2024. Data standards. Website at 
https://www.gbif.org/standards 

Greenwood, J.J.D and Robinson, R.A., 2006. Principles of sampling. Ecological Census Techniques, second 
edition, pp. 11-86. Cambridge University Press.  

Hector, A., 2021. The New Statistics with R: An Introduction for Biologists. Oxford University Press. 
IBAT, 2021. Species Threat Abatement and Restoration (STAR) data layer. Business User Guidance. IBAT Alliance. 

https://www.ibat-alliance.org/pdf/star_business_user_guidance.pdf  
IFC – International Finance Corporation, 2012. Performance Standard 6: Biodiversity Conservation and 

Sustainable Management of Living Natural Resources. IFC, Washington DC, USA. 
Izquierdo-Tort, S., Alatorre, A., Arroyo-Gerala, P., Shapiro-Garza, E., Naime, J. and Dupras, J., 2024. Exploring 

local perceptions and drivers of engagement in biodiversity monitoring among participants in payments for 
ecosystem services schemes in southeastern Mexico. Conservation Biology, p.e14282. 

Jones, J.P., Asner, G.P., Butchart, S.H. and Karanth, K.U., 2013. The ‘why’, ‘what’ and ‘how’ of monitoring for 
conservation. Key Topics in Conservation Biology 2, pp.329-343. J. Wiley & Sons. 

Likens, G. and Lindenmayer, D., 2018. Effective Ecological Monitoring. CSIRO publishing, Clayton South, 
Australia. 

Lindenmayer, D.B. and Likens, G.E., 2009. Adaptive monitoring. Trends in Ecology and Evolution, 24(9), pp.482-
486. 

Lohr, S.L., 2021. Sampling: Design and Analysis. Chapman and Hall/CRC. 

https://www.bipindicators.net/national-indicator-development
https://www.tdwg.org/standards/
https://www.cbd.int/doc/decisions/cop-15/cop-15-dec-04-en.pdf
https://www.conservationstandards.org/wp-content/uploads/2025/05/CMP-Open-Standards-Report-v5.0-FINAL-English.pdf
https://www.conservationstandards.org/wp-content/uploads/2025/05/CMP-Open-Standards-Report-v5.0-FINAL-English.pdf
https://www.auroramonitoring.org/#/
https://www.gbif.org/standards
https://www.ibat-alliance.org/pdf/star_business_user_guidance.pdf


2 
 

MacKenzie, D.I. and Reardon, J.T., 2013. Occupancy methods for conservation management. Biodiversity 
monitoring and conservation: Bridging the gap between global commitment and local action (eds. B. Collen, 
N. Pettorelli, J.E.M. Baillie & S.M. Durant), pp.248-264. John Wiley & Sons. 

MacKenzie, D.I., Nichols, J.D., Royle, J.A., Pollock, K.H., Bailey, L. and Hines, J.E., 2017. Occupancy Estimation and 
Modeling: Inferring Patterns and Dynamics of Species Occurrence. Elsevier, London, UK. 

Mansourian, S. and Stephenson, P.J., 2023. Exploring challenges and lessons for monitoring forest landscape 
restoration. Current Landscape Ecology Reports, 8(4), pp.159-170. 

Natural Capital Coalition, 2016. Natural Capital Protocol. NCC, London, UK.  
www.naturalcapitalcoalition.org/protocol 

Reynolds, J.H., 2012. An overview of statistical considerations in long-term monitoring. Design and Analysis of 
Long-term Ecological Monitoring Studies (eds. R.A. Gitzen, J.J. Millspaugh, A.B. Cooper, D.S. Licht), pp-23-53. 
Cambridge University Press. 

Schleicher, J., Eklund, J., D. Barnes, M., Geldmann, J., Oldekop, J.A. and Jones, J.P., 2020. Statistical matching for 
conservation science. Conservation Biology, 34(3), pp.538-549. 

Stephenson, P.J., 2019. The Holy Grail of biodiversity conservation management: monitoring impact in projects 
and project portfolios. Perspectives in Ecology and Conservation, 17(4), pp.182-192.  

Stephenson, P.J. and Carbone, G., 2021. Guidelines for Planning and Monitoring Corporate Biodiversity 
Performance. IUCN, Gland, Switzerland. Available at https://portals.iucn.org/library/node/49301  

TEAM Network. 2011. Terrestrial Vertebrate Protocol Implementation Manual, v. 3.1. Tropical Ecology, 
Assessment and Monitoring Network, Center for Applied Biodiversity Science, Conservation International, 
Arlington, VA, USA.  

Thilan, A.P., Peterson, E., Menéndez, P., Caley, J., Drovandi, C., Mellin, C. and McGree, J., 2024. Bayesian design 
methods for improving the effectiveness of ecosystem monitoring. Environmental and Ecological Statistics, 
pp.1-27. https://doi.org/10.1007/s10651-024-00623-9 

TNFD, 2023. Recommendations of the Taskforce on Nature-related Financial Disclosures. 
https://tnfd.global/publication/recommendations-of-the-taskforce-on-nature-related-financial-
disclosures/#publication-content  

Tucker, G., Fasham, M., Hill., D., Shewry, M., Shaw, P. and Wade, M., 2005. Planning a programme.  Handbook of 
Biodiversity Methods: Survey Evaluation and Monitoring, pp. 6-64. Cambridge University Press. 

UNDP - United Nations Development Programme, 2009. Handbook on Planning, Monitoring and Evaluating 
for Development Results. UNDP, New York, USA. 

USAID - United States Agency for International Development,  2016. Defining Outcomes and Indicators for 
Monitoring, Evaluation, and Learning in USAID Biodiversity Programming. USAID, Washington DC, USA. 

Wauchope, H.S., Amano, T., Geldmann, J., Johnston, A., Simmons, B.I., Sutherland, W.J. and Jones, J.P., 2021. 
Evaluating impact using time-series data. Trends in Ecology & Evolution, 36(3), pp.196-205. 

Welsh, A.H., Lindenmayer, D.B. and Donnelly, C.F., 2013. Fitting and interpreting occupancy models. PloS One, 
8(1), p.e52015. 

World Bank (2004). Ten Steps to a Results-Based Monitoring and Evaluation System: A Handbook For 
Development Practitioners. (Kusek, J.Z. & Rist, R.C.). World Bank, .Washington DC, USA.  

Yoccoz, N.G., Nichols, J.D. and Boulinier, T., 2001. Monitoring of biological diversity in space and time. Trends in 
Ecology & Evolution, 16(8), pp.446-453. 

 

2. Observer-based Monitoring - Guidelines, Manuals, Protocols and Key 
Papers 
 
The references listed here cover a range of methods and taxa and ecosystems. Taxa-specific guidelines are 
presented in section 3. Key overviews highlighted in bold. 
 
Borges, P.A.V., Cardoso, P., Kreft, H., Whittaker, R.J., Fattorini, S., Emerson, B.C., Gil, A., Gillespie, R.G., Matthews, 

T.J., Santos, A.M.C. et al., 2018. Global Island Monitoring Scheme (GIMS): a proposal for the long-term 
coordinated survey and monitoring of native island forest biota. Biodiversity and Conservation, 27(10), 
pp.2567-2586. 

Buckland, S.T., Anderson, D.R., Burnham, K.P., Laake, J.L., Borchers, D.L. and Thomas, L. eds., 2004. Advanced 
Distance Sampling: Estimating Abundance of Biological Populations. Oxford University Press: Oxford, UK. 

Buckland, S.T., Rexstad, E.A., Marques, T.A., and Oedekoven, C.S., 2015. Distance Sampling: Methods and 
Applications. Springer, New York, USA. 

Costello, M.J., Basher, Z., McLeod, L., Asaad, I., Claus, S., Vandepitte, L., Yasuhara, M., Gislason, H., Edwards, 
M., Appeltans, W.,  Enevoldsen, H., et al., 2017. Methods for the study of marine biodiversity. Pp.129-163 in 

https://portals.iucn.org/library/node/49301
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Walters, M. & Scholes, R.J. (eds.), The GEO Handbook on Biodiversity Observation Networks. Springer, 
Cham, Switzerland.   

Cronin, D.T., Dancer, A., Long, B., Lynam, A.J., Muntifering, J., Palmer, J., Bergl, R.A., Wich, S.A. and Piel, A.K., 
2021. Application of SMART software for conservation area management. Conservation Technology, 
pp.203-223. 

Gitzen, R.A., Millspaugh, J.J., Cooper, A.B. and Licht, D.S. eds., 2012. Design and Analysis of Long-Term 
Ecological Monitoring Studies. Cambridge University Press, Cambridge, UK. 

Hammond, P.S., Francis, T.B., Heinemann, D., Long, K.J., Moore, J.E., Punt, A.E., Reeves, R.R., Sepúlveda, M., 
Sigurðsson, G.M., Siple, M.C. and Víkingsson, G., 2021. Estimating the abundance of marine mammal 
populations. Frontiers in Marine Science, 8, p.735770. 

Hedges, S., Maisels, F., and Blake, S., 2012. Estimating absolute densities of elephant populations using dung 
counts along line transects: Field methods. In S. Hedges (Ed.), Monitoring elephants and assessing threats: A 
manual for researchers, managers and conservationists. (pp. 172–213). Universities Press. 

HELCOM, 2015. Recommendations and Guidelines for Benthic Habitat Monitoring with Method Descriptions for 
Two Methods for Monitoring of Biotope and Habitat Extent. Baltic Sea Pilot Project (BALSAM). HELCOM, 
Helsinki, Finland. https://helcom.fi/wp-content/uploads/2019/08/Recommendations-and-guidelines-for-
benthic-habitat-monitoring-in-the-Baltic-Sea.pdf  

Hill, D., Fasham, M., Tucker, G., Shewry, M. and Shaw, P., (eds.) 2005. Handbook of Biodiversity Methods: 
Survey, Evaluation and Monitoring. Cambridge University Press, Cambridge, UK. 

Henderson, P.A. and Southwood, T.R.E., 2016. Ecological Methods. Fourth Edition. John Wiley & Sons, London, 
UK. 

Karanth, K.U., Gopalaswamy, A.M., Kumar, N.S., Vaidyanathan, S., Nichols, J.D. and MacKenzie, D.I., 2011. 
Monitoring carnivore populations at the landscape scale: occupancy modelling of tigers from sign surveys. 
Journal of Applied Ecology, 48(4), pp.1048-1056. 

Likens, G. and Lindenmayer, D., 2018. Effective Ecological Monitoring. CSIRO publishing, Clayton South, 
Australia. 

Minte-Vera, C.V., De Moura, R.L. and Francini-Filho, R.B., 2008. Nested sampling: an improved visual-census 
technique for studying reef fish assemblages. Marine Ecology Progress Series, 367, pp.283-293. 

Mulvaney, J.M. and Cherry, M.I., 2020. The effectiveness of point counts and mist-netting in surveying 
Afrotemperate forest bird community structure in South Africa. Emu-Austral Ornithology, 120(2), pp.103-
113. 

Peh, K.S.-H., Balmford, A.P., Bradbury, R.B., Brown, C., Butchart, S.H.M., Hughes, F.M.R., MacDonald, M.A, 
Stattersfield, A.J., Thomas, D.H.L., Trevelyan, R.J., Walpole, M., and Merriman, J.C., 2017. Toolkit for 
Ecosystem Service Site-based Assessment (TESSA). Version 2.0. Cambridge, UK. https://birdlife-
hatch.org/topics/30877/page/assessing-ecosystem-services-tessa   

Robinson, W.D. and Curtis, J.R., 2020. Creating benchmark measurements of tropical forest bird communities in 
large plots. The Condor, 122(3), p.duaa015. 

SMART Partnership, 2024. SMART. Website at https://smartconservationtools.org  
Stephenson, P.J. 2021. A Review of Biodiversity Data Needs and Monitoring Protocols for the Offshore Wind 

Energy Sector in the Baltic Sea and North Sea. Renewables Grid Initiative, Berlin, Germany. 
https://renewables-grid.eu/publications/study-offshore-biodiversity.html   

Sutherland W.J., (ed.), 2006. Ecological Census Techniques. Second Edition. Cambridge University Press, 
Cambridge, UK. 

Thomas, L., Buckland, S.T., Rexstad, E.A., Laake, J.L., Strindberg, S., Hedley, S.L., Bishop, J.R., Marques, T.A. and 
Burnham, K.P., 2010. Distance software: design and analysis of distance sampling surveys for estimating 
population size. Journal of Applied Ecology, 47(1), pp.5-14. 

Walters, M. and Scholes, R.J. (eds.), 2017. The GEO Handbook on Biodiversity Observation Networks. Springer 
Nature, Cham, Switzerland.  

 
 

3. Monitoring Guidelines and Manuals for Different Taxa (with a focus on 
observer-based methods) 
 
Key overviews highlighted in bold. 
 
Amphibians and Reptiles 
Blomberg, S. & Shine, R. 2006. Reptiles. Pp 297-307 in Sutherland W.J. (ed.), Ecological Census Techniques. 2nd 

Edition. Cambridge University Press, Cambridge, UK. 

https://helcom.fi/wp-content/uploads/2019/08/Recommendations-and-guidelines-for-benthic-habitat-monitoring-in-the-Baltic-Sea.pdf
https://helcom.fi/wp-content/uploads/2019/08/Recommendations-and-guidelines-for-benthic-habitat-monitoring-in-the-Baltic-Sea.pdf
https://birdlife-hatch.org/topics/30877/page/assessing-ecosystem-services-tessa
https://birdlife-hatch.org/topics/30877/page/assessing-ecosystem-services-tessa
https://smartconservationtools.org/
https://renewables-grid.eu/publications/study-offshore-biodiversity.html
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Casper, G. S., Beever, E., Gafvert, U. & Nadeau, S.M. 2018. Amphibian monitoring protocol (version 2.0): Great 
Lakes Inventory and Monitoring Network. Natural Resource Report NPS/GLKN/NRR—2018/1761. National 
Park Service, Fort Collins, Colorado, USA. https://irma.nps.gov/DataStore/DownloadFile/616753  

Graeter, G.J., Buhlmann, K.A., Wilkinson, L.R. & Whitfield Gibbons, J. (eds.) 2013. Inventory and Monitoring: 
Recommended Techniques for Reptiles and Amphibians: with Application to the United States and Canada. 
Partners in Amphibian and Reptile Conservation. 

Halliday, T.R. 2006. Amphibians. Pp 278-296 in Sutherland W.J. (ed.), Ecological Census Techniques. 2nd Edition. 
Cambridge University Press, Cambridge, UK. 

Heyer, W.R., Donnelly, M.A., McDiarmid, R,  Hayek, L.-A.C., Foster, M.S. (eds.) 1994. Measuring and 
Monitoring Biological Diversity: Standard Methods for Amphibians. Smithsonian, Washington, USA. 

Latham, D., Jones, E. & Fasham, M. 2005. Amphibians. Pp. 387-403 in Hill, D., Fasham, M., Tucker, G., Shewry, 
M. & Shaw, P. (eds.), Handbook of Biodiversity Methods: Survey, Evaluation and Monitoring. Cambridge 
University Press, Cambridge, UK. 

Latham, D., Jones, E. & Fasham, M. 2005. Reptiles. Pp. 404-411 in Hill, D., Fasham, M., Tucker, G., Shewry, M. & 
Shaw, P. (eds.), Handbook of Biodiversity Methods: Survey, Evaluation and Monitoring. Cambridge University 
Press, Cambridge, UK. 

McDiarmid, R.W., Foster, M.S., Guyer, C.,  Whitfield Gibbons, J. & Chernoff, N. (eds.) 2012. Reptile 
Biodiversity. Standard Methods for Inventory and Monitoring. University of California Press, Berkeley, 
USA. 

Richardson, E., Nimmo, D.G., Avitabile, S., Tworkowski, L., Watson, S.J., Welbourne, D. & Leonard, S.W. 2018. 
Camera traps and pitfalls: an evaluation of two methods for surveying reptiles in a semiarid ecosystem. 
Wildlife Research, 44(8): 637-647. 

Wilkinson, J.W. 2015. Amphibian Survey and Monitoring Handbook. Pelagic Publishing Ltd, Exeter, UK. 
 
Birds 
Bibby C.J., Burgess N.D., Hillis, D.M., Hill, D.A. & Mustoe, S. 2000. Bird Census Techniques. Second Edition. 

Academic Press, London, UK.  
BirdLife International 2006. Monitoring Important Bird Areas: a global framework. Version 1.2. Cambridge: 

BirdLife International. 
Ortega-Álvarez, R., Sánchez-González, L.A., Rodríguez-Contreras, V., Vargas-Canales, V.M., Puebla-Olivares, F. 

and Berlanga, H., 2012. Birding for and with people: Integrating local participation in avian monitoring 
programs within high biodiversity areas in southern Mexico. Sustainability, 4(9), pp.1984-1998. 

Gilbert, G., Gibbons, D. W. & Evans, J. 1998. Bird Monitoring Methods. RSPB, Sandy, UK. 
Groom, G., Stjernholm, M., Nielsen, R.D. et al. 2013. Remote sensing image data and automated analysis to 

describe marine bird distributions and abundances. Ecological Informatics, 14: 2–8. 
Hardey, J., Crick, H., Wernham, C., Riley, H., Etheridge, B., & Thompson, D. 2013. Raptors: A Field Guide for 

Surveys and Monitoring. Third Edition. Scottish Natural Heritage, Inverness, Scotland. 
Komdeur, J., J. Bertelsen & G. Cracknell (eds.) 1992. Manual for Aeroplane and Ship Surveys of Waterfowl and 

Seabirds. IWRB Special Publication No.19. IWRB, Slimbridge, U.K. 
Lewis, M. & Dunn, T.E. 2020. Volunteer Seabirds at Sea Survey Methods. JNCC Report No. 63. JNCC, 

Peterborough, UK 
Mustoe, S., Hill, D, Frost, D. & Tucker, G., 2005. Birds. Pp 412-432 in D. Hill, M. Fasham, G. Tucker, M. Shewry and 

P. Shaw (eds.), Handbook of Biodiversity Methods: Survey, Evaluation and Monitoring. Cambridge University 
Press, Cambridge, UK. 

Tasker, M. L., Jones, P. H., Dixon, T. I. M., & Blake, B. F. 1984. Counting seabirds at sea from ships: a review of 
methods employed and a suggestion for a standardized approach. The Auk, 101(3): 567-577. 

Voříšek, P. Klvaňová, A., Wotton, S. & Gregory, R.D. 2008. A Best Practice Guide for Wild Bird Monitoring 
Schemes. First edition. CSO/RSPB, Prague, Czech Republic. 

Walsh, P. M., Halley, D. J., Harris, M.P. et al. 1995. Seabird Monitoring Handbook for Britain and Ireland. 
JNCC/RSPB/ITE/Seabird Group, Peterborough, UK. 

Wetlands International 2010. Diversity and Abundance of Bird Species: Field Protocol for Waterbird Counting. 
Wetlands International, The Hague, The Netherlands. 

 
Invertebrates 
Ausden, M., & Drake, M. 2006. Invertebrates. Pp 214-249 in Sutherland W.J. (ed.), Ecological Census Techniques. 

2nd Edition. Cambridge University Press, Cambridge, UK. 
Cardoso, P. 2009. Standardization and optimization of arthropod inventories – the case of Iberian spiders. 

Biodiversity and Conservation, 18: 3949-3962. 

https://irma.nps.gov/DataStore/DownloadFile/616753
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Kerrison, P., Norman, T. & Fasham, M. 2005. Aquatic invertebrates. Pp. 359-367 in Hill, D., Fasham, M., Tucker, 
G., Shewry, M. & Shaw, P. (eds.), Handbook of Biodiversity Methods: Survey, Evaluation and Monitoring. 
Cambridge University Press, Cambridge, UK. 

New, T.R. 1998. Invertebrate surveys for conservation. Oxford University Press, Oxford, UK.  
O'Connor, R.S., Kunin, W.E., Garratt, M.P., Potts, S.G., Roy, H.E., Andrews, C., Jones, C.M., Peyton, J.M., Savage, 

J., Harvey, M.C. & Morris, R.K., 2019. Monitoring insect pollinators and flower visitation: The effectiveness 
and feasibility of different survey methods. Methods in Ecology and Evolution, 10(12): 2129-2140. 

Otero, M., Cebrian, E., Francour, P., Galil, B. & Savini, D. 2013. Monitoring Marine Invasive Species in 
Mediterranean Marine Protected Areas (MPAs): A strategy and practical guide for managers. IUCN, Malaga, 
Spain. 

Peters, K., Sink, K.J., & Robinson, T.B. 2019. Sampling methods and approaches to inform standardized detection 
of marine alien fouling species on recreational vessels. Journal of Environmental Management, 230: 159-
167. 

Plant, C., Sands, R. & Fasham, M. 2005. Butterflies. Pp. 328-334 in Hill, D., Fasham, M., Tucker, G., Shewry, M. & 
Shaw, P. (eds.), Handbook of Biodiversity Methods: Survey, Evaluation and Monitoring. Cambridge University 
Press, Cambridge, UK. 

Plant, C., Sands, R. & Fasham, M. 2005. Dragonflies and damselflies. Pp. 322-327 in Hill, D., Fasham, M., Tucker, 
G., Shewry, M. & Shaw, P. (eds.), Handbook of Biodiversity Methods: Survey, Evaluation and Monitoring. 
Cambridge University Press, Cambridge, UK. 

Plant, C., Sands, R. & Fasham, M. 2005. Moths. Pp. 335-340 in Hill, D., Fasham, M., Tucker, G., Shewry, M. & 
Shaw, P. (eds.), Handbook of Biodiversity Methods: Survey, Evaluation and Monitoring. Cambridge University 
Press, Cambridge, UK. 

Reef Life Survey, 2019. Standardised Survey Procedures for Monitoring Rocky & Coral Reef Ecological 
Communities. Reef Life Survey, Hobart, Australia. 

Van Swaay, C., Regan, E., Ling, M., Bozhinovska, E., Fernandez, M., Marini-Filho, O.J., Huertas, B., Phon, C.K., 
Korösi, A., Meerman, J. & Pe’er, G. 2015. Guidelines for Standardised Global Butterfly Monitoring. GEO 
BON Technical Series 1. Group on Earth Observations Biodiversity Observation Network, Leipzig, Germany 

Westphal, C., Bommarco, R., Carré, G., Lamborn, E., Morison, N., Petanidou, T., Potts, S.G., Roberts, S.P., 
Szentgyörgyi, H., Tscheulin, T. & Vaissière, B.E. 2008. Measuring bee diversity in different European habitats 
and biogeographical regions. Ecological Monographs, 78(4): 653-671. 

 
Fish 
Bouchet, P., Meeuwig, J., Huveneers, C. er al. (2018). Marine sampling field manual for pelagic BRUVS (Baited 

Remote Underwater Videos). Pp 105-132 in Field Manuals for Marine Sampling to Monitor Australian 
Waters, Przeslawski, R. & Foster, S. (eds). National Environmental Science Programme (NESP), Canberra, 
Australia. 
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Questad, E.J., Antill, M., Liu, N., Stavros, E.N., Townsend, P.A., Bonfield, S. and Schimel, D., 2022. A camera-
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biodiversity. Remote Sensing, 14(8), p.1933. 
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Conservation Technology. Oxford University Press, Oxford, UK.  

Rovero, F. & Zimmermann, F. (eds.), 2016. Camera Trapping for Wildlife Research. Pelagic Publishing, Exeter, 
UK. 

Sittinger, M., Uhler, J., Pink, M. and Herz, A., 2024. Insect detect: An open-source DIY camera trap for 
automated insect monitoring. PLoS One, 19(4), p.e0295474. 

University of Ghana, 2022. ABCS 330 - Zoological Field Techniques. Field Manual For Shai Hills Resource Reserve. 
Department of Animal Biology & Conservation Science, University of Ghana, Digibooks Ghana Ltd., Tema, 
Ghana. 

Wearn, O.R. & Glover-Kapfer, P., 2017. Camera-trapping for Conservation: A Guide to Best Practices. WWF 
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compared with alternative methods. Royal Society Open Science, 6(3), p.181748. 

Wei, W., Luo, G., Ran, J. and Li, J., 2020. Zilong: A tool to identify empty images in camera-trap data. Ecological 
Informatics, 55, p.101021. 

WildCAM, 2021. WildCAM Guide to Camera Trap Set Up. Version 1.2. Developed by Alys Granados with input 
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Camera-trapping protocols 
For trend monitoring of communities the TEAM Network protocol has been developed for tropical forest 
mammals and has been widely used (e.g. Rovero et al. 2020), including in temperate forests (Salvatori et al. 
2023): 

TEAM Network. 2011. Terrestrial Vertebrate Protocol Implementation Manual, v. 3.1. Tropical 
Ecology, Assessment and Monitoring Network, Center for Applied Biodiversity Science, Conservation 
International, Arlington, VA, USA. Available at: 
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Bubnicki, J.W., Norton, B., Baskauf, S.J., Bruce, T., Cagnacci, F., Casaer, J., Churski, M., Cromsigt, J.P.G.M., Farra, 

S.D., Fiderer, C., et al. 2024. Camtrap DP: an open standard for the FAIR exchange and archiving of camera 
trap data. Remote Sensing in Ecology and Conservation, 10(3), pp.283–295.  

https://www.wwf.org.uk/sites/default/files/2019-04/CameraTraps-WWF-guidelines.pdf
https://wildcams.ca/site/assets/files/1148/wildcam_guide_to_camera_trap_set_up_feb2021.pdf
https://www.wildlifeinsights.org/get-started
https://www.ab.mpg.de/358074/snapshot-europe
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Falzon, G., Lawson, C., Cheung, K.W., Vernes, K., Ballard, G.A., Fleming, P.J., Glen, A.S., Milne, H., Mather-
Zardain, A. and Meek, P.D., 2019. ClassifyMe: a field-scouting software for the identification of wildlife in 
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Scott, M., Taylor, M. et al. 2018. Marine sampling field manual for pelagic BRUVS (Baited Remote 
Underwater Videos). In Field Manuals for Marine Sampling to Monitor Australian Waters, Przeslawski R, 
Foster S (Eds). National Environmental Science Programme (NESP). pp. 105-132. 
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