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Abstract. Aquatic birds, especially migratory birds, are considered bioindicators of the state of the environment. The nest is a structure 

that has two functions: increases the probability of bird survival by protecting both young and parents, mainly during the reproductive 

season, and also functioning as a refuge during the non-reproductive season. Therefore, collecting and examining their nests provides 

and allows for the collection of life history data (e.g., clutch size, numbers of broods, numbers of nesting attempts, nesting success), 

which can give important insight into the vulnerability of species or perturbations. The objective of the current paper is to summarize 

the available literature on the collecting, monitoring and examination of nests. Analysis of the literature was done by querying the 

database of ISI quoted articles, Web of Science Core Collection, using specific keywords. 
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Rezumat. O scurtă analiză a metodelor de colectare și examinare a cuiburilor de păsări acvatice. Păsările acvatice, în special 

păsările migratoare, sunt considerate bioindicatori ai stării mediului. Cuibul este o structură care are două funcții: crește probabilitatea de 

supraviețuire a păsărilor prin protejarea atât a juvenililor, cât și a părinților, în principal în timpul sezonului reproductiv, și funcționând, de 

asemenea, ca refugiu în timpul sezonului nereproductiv. Prin urmare, colectarea și examinarea cuiburilor lor oferă și permite colectarea de date 

despre istoria vieții (de exemplu, dimensiunea puietului, numărul de pui, numărul de încercări de cuibărit, succesul cuibării), care pot oferi o 

perspectivă importantă asupra vulnerabilității speciilor sau perturbărilor. Obiectivul prezentei lucrări este de a rezuma literatura disponibilă 

privind colectarea, monitorizarea și examinarea cuiburilor. Analiza literaturii de specialitate a fost realizată prin interogarea bazei de date de 

articole citate ISI, Web of Science Core Collection, folosind cuvinte cheie specifice. 

 

Cuvinte cheie: păsări acvatice, metode, cuib, metode de colectare, identificare cuib. 

 
INTRODUCTION 

 

Wild birds play a crucial role in maintaining ecosystem health and human wellbeing. They provide essential 

ecological services such as controlling insects and rodents, pollinating plants, dispersing seeds, and contributing natural 

fertilisers. Bioindicators are organisms whose response to their environment provides valuable information about the state 

of the ecosystems they inhabit (DMOWSKI, 1999; BRYCE, 2006; PARMAR et al., 2016; MAZNIKOVA et al., 2024). 

They can indicate trends in environmental quality, including degradation and recovery (PHARAOH et al., 2023), and 

detect changes due to the presence of pollutants that may affect biodiversity (WALSH 1978; PETERSON 1986; 

GERHARDT 2002; HOLT & MILLER, 2010). Birds make effective bioindicators due to their visibility, ease of 

monitoring, and significant public interest in their presence (EGWUMAH et al., 2017).  

Monitoring bird population, abundance, density, mortality rate, breeding success, and their interaction with 

stressors helps assess ecosystem health. Additionally, the presence and effects of stressors on birds and patterns of 

biological diversity are important factors. The diversity of bird species can indicate overall species richness within a 

natural ecosystem. Studying waterbird nests is crucial for understanding their reproductive success, population dynamics, 

breeding habits, habitat preferences, and environmental threats.  

This information is essential for developing effective conservation strategies. Researchers use techniques such 

as direct observation, nest monitoring through cameras, and regular nest checks (PARMAR et al., 2016). GPS tracking 

and banding adult birds provides valuable data on nesting sites, breeding behaviours, nest usage, hatching success, and 

chick survival rates, essential for conservation and habitat management. Ethical guidelines must be followed to minimise 

disturbance to nesting birds and their habitats, including minimising nest visits, using non-invasive techniques, and 

consulting with local stakeholders for consent and understanding (PHARAOH et al., 2023). 

 

MATERIALS AND METHODS 

 

The methods used to conduct this brief classic method of literature review involved querying public databases 

(Web of Science, Google Scholar, Scopus) and then critically analysing the specialised literature. Keywords such as: 

waterbirds, methods, nest, collecting methods, identifying nest, importance of waterbirds, birds as bioindicators, 

ecosystem services provided by waterbirds, identification of waterfowl nests, examination of waterfowl nests, collecting 

waterfowl nests etc., were used to carry out the query stage. The scientific papers used were open-access or provided by 

the authors following requests made on certain platforms.  

In parallel, a bibliometric application was used – VOSviewer.  Of all the studied scientific works, only those that 

contained the information targeted in this study were included in the present paper. The bibliometric analysis was carried 

out with the help of the VOSviewer application. This analysis is used to identify key topics, important relationships 
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between terms, and to understand the thematic structure of a particular research area. The publications were selected from 

the SCIENCE DIRECT scientific literature platform and the analyses were based on two important criteria:  

1. keyword co-occurrence. Based on this criterion, VOSviewer generates maps based on keyword co-occurrence 

relationships, highlighting thematic connections and trends in the research field.  

2. texts selected from the title and abstract. The VOSviewer application extracts relevant terms from titles and 

abstracts, building a term co-occurrence matrix. 

3. keywords were used to select the publications: • Identification of waterfowl nests • Examination of waterfowl 

nests • Collecting waterfowl nests. 

Based on the criteria listed above and using the three categories of keywords, namely, identification, examination 

and collection of waterfowl nests, the software generated 5 maps (graphics), one for each keyword and selection criterion. 

The figure generated by VOSviewer is a network graph that represents the relationships between specific keywords or 

terms based on their co-occurrence in a data set (usually scientific articles). Each node (bubble) in the graph represents a 

term, and the links between the nodes (lines) indicate how often those terms appear together in the same documents. 

The principles of interpretation of network graphs are the following: 

1. Bubble size. The size of each bubble is proportional to the frequency of the term in the data set. The bigger 

the bubble, the more frequently that term appears. 

2. The colour of the bubbles. The colour indicates the grouping of terms into clusters, that is, terms that frequently 

appear together. Each cluster can represent a specific theme or topic within the dataset. For example, the red cluster can 

represent a specific topic related to "biodiversity" and "lake", while the green cluster can be associated with 

"concentration" and "colony". 

3. Proximity between bubbles. The closer two bubbles are to each other, the more closely related the terms are, 

that is, the more frequently they appear together in the same document. 

4. The lines between the bubbles. Lines or arcs between bubbles indicate a connection between two terms. The thicker 

or more numerous the line, the stronger the connection between these terms (that is, they appear together more frequently). 

5. Keywords. The words or phrases represented by the bubbles are the most important or the most frequently 

used in the analysed data set. 

RESULTS AND DISCUSSIONS 

 
Monitoring nesting success and the vegetation associated with the nest helps identify crucial habitat features and 

understand habitat requirements and species coexistence better than traditional metrics like presence or abundance. Long-

term nest monitoring can provide valuable breeding productivity data for multiple species, allowing for comparisons over 

time and space (MARTIN, 1992; 1993; MARTIN & LI, 1992; SHERRY & HOLMES, 1992; MARTIN & GEUPEL, 

1993). Bird nests are the places or structures where birds lay eggs. They come in various forms, with different species 

crafting nests to suit their specific needs. A nest can range from an intricately woven structure to a simple scratch in the 

bare dirt. Most birds do not live year-round in their nests. Nesting materials can include sticks, leaves, moss, mud, feathers, 

and even human-made materials like fabric, plastic, etc. Birds select materials during nest construction for many reasons 

(DEEMING & MAINWARING, 2015), including sexual signalling (DUBIEC et al., 2013), defence from parasites or 

pathogens (DUBIEC et al., 2013), camouflage (KULL, 1977; BAILEY et al., 2015), insulation (HILTON et al., 2004; 

DHANDHUKIA & PATEL, 2012; MAINWARING et al., 2014b) or for their structural role (BAILEY et al., 2014; 

BIDDLE et al., 2015, 2017, 2018). Birds build nests in trees, bushes, grass, rocks, and various other locations.  

In the literature we find various methods of data collection, but the most common method is direct observation, where 

researchers visit nesting sites and record data in real-time. Another approach involves using remote sensing technology, such as 

drones, to capture images and video from a distance without disturbing the birds (MARTINI & MILLER, 2021; SUGASAWA 

et al, 2021). While direct observation provides more detailed data, remote sensing can cover larger areas more efficiently and 

with less impact on the wildlife. Non-invasive techniques, such as using drones or remote cameras, photographs minimise 

disturbance to the birds and their habitat (RYAN, 2020). Researchers use non-invasive methods to gather data without stressing 

birds, covering larger areas more efficiently and preserving the natural environment. This approach provides accurate data on 

natural behaviours and allows for long-term nest monitoring without causing stress to the wildlife. 

Investigations into nest building were sporadic throughout the 1900s, often with few experiments and small 

sample sizes. HEALY (2022) stipulated that notable exceptions include Peter Sargent's aviary experiments with zebra 

finches and the Collias' observational and experimental work in the 1960s. The two mentioned authors both concluded 

that while the birds’ experience of building played some role in the nest they built, it was not a major one. Over time, 

research methods have diversified according to the interests of each researcher and what they intend to study in the nest, 

evolving to non-invasive methods and techniques as described above. 

VOS maps created based on keywords selected from SCIENCE DIRECT publications 

Keyword - identifying waterbirds nest. The results showed that 2911 terms were identified, from which the 

minimum number of occurrences of keywords (occurrence threshold) was set at 5. This is a method of filtering the results to 

exclude keywords that appear very rarely, ensuring that only the terms that have a relevant presence in the analysed literature. 

Thus, out of 2911 keywords found on the Science Direct scientific publication platform, only 89 keywords were selected that 

met the threshold – and, more precisely, they reached the minimum criteria established to be included in the final visualization 

of the maps (Fig. 1). 
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Figure 1.  Network graph generated by searching bibliographic references with the keyword- identifying waterbirds nest. 

 

The selected keywords were grouped into 8 clusters from which four important clusters stand out, marked with red, 

purple, blue and green. The grouping of terms that frequently appear together is shown with the same colour, for example red, 

also the proximity of two bubbles (nodes) indicates that the respective terms are more closely related. The literature analysis 

focusing on “identifying nests of waterbirds” emphasizes that numerous studies, particularly in Australia, link the conservation 

of waterbird species to two significant factors: the intensification of agriculture and the expansion of farms. Preserving birds, as 

well as wildlife in general, heavily relies on habitat restoration and the careful selection of nesting sites. Pollution from heavy 

metals, especially mercury, plays a crucial role in nesting. Metals and other substances accumulate in eggs, meat, feathers, and 

so on, largely influenced by the species' diet, which in turn impacts the dynamics of bird populations and their migration. 

Keyword – examining waterbirds nests. In the case of publication searches based on the nested examination 

criterion, the VOS results showed 2101 associated keywords, of which, based on the minimum threshold of 5, only 64 

results were considered relevant. The 64 items were classified into 8 clusters. 

This graphic shows a fairly large dispersion of the different keywords found in the publications, and the size of 

the nodes is approximately similar, being associated with several clusters. The conclusion that emerges is that, in terms 

of examination methods, they are associated with several fields, such as climate change, biodiversity, conservation, birds, 

waterbirds, metals, diet...etc. (Fig. 2). 

Keyword - collecting waterbird nests. 1067 keywords were obtained based on the established threshold, but 

18 were relevant in the analysis. There were 4 weakly connected clusters. Of the 18 selected items, 2 were not associated 

with any cluster and were eliminated (Fig. 3). 

The graph shows that, in this type of search, bibliographic references for methods of collecting waterfowl nests 

are quite poor. There are two main clusters, the first one based on conservation and climate change, and the second on 

lead pollution issues.  

Vos maps were created on the basis of the texts selected from the title and abstract from publications in SCIENCE 

DIRECT. 

Keyword - Examination of waterbirds nests. The threshold for the occurrence of an item was 10. 16788 terms 

were identified, of which 507 reached the established threshold. The processing of the results eliminated part of the results 

based on the relevance score and thus the map was created based on 304 items (Fig. 4).  

Unlike the analysis performed on the examination of the same word in the case of the keyword category, in the 

present case, with examination selected in the title and abstract, a larger size of the network nodes is observed, but also a 

tighter connection between domains. The answer of this analysis shows that the examination methods are more visible in 

the titles and summaries of ScienceDirect publications. Large clusters of 123 items are revealed, with domains such as 

concentration, conservation, nest, waterbird. 

Keyword - Collecting waterfowl nests. The minimum number of occurrences of the term found in the 

publication was established at 10. The VOS result indicated 8227 terms extracted, of which only 199 met the threshold, 

and of which only 119 terms were kept for the vos maps based on their relevance (Fig. 5). 
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Figure 2. Network graph generated by searching bibliographic references with the keyword - examining waterbird nests. 

 

 
Figure 3. Network graph generated by searching bibliographic references with the keywords - collecting waterbird nests. 

 

 
Figure 4. Network graph generated by searching bibliographic references with the keywords - examining waterbirds nests. 
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Figure 5. Network graph generated by searching bibliographic references with the keywords - collecting of waterbird nests. 

 

In Figure 5, the search for the selected term in the title and abstract resulted in the generation of 6 distinct clusters. 

Each cluster represents a specific field of research and shows strong relationships within the cluster and weaker relationships 

between clusters. The main terms in the red cluster focus on management, diversity, wetland, and impact. In the green cluster, 

the collected data is related to issues concerning waterfowl, including eggs, gulf, lakes, and reproductive success. 

 

CONCLUSION 
 

Birds play a very important role in ecosystems, as they contribute to all four types of ecosystem services. Bird 

populations are indirectly also directly helpful to human health by serving as bio-indicators, pollinators, seed dispersers, 

predators, scavengers, and ecosystem engineers through their behaviour and the services provided by bird products 

(SEKERCIOGLU, 2006; WENNY et al., 2011). The monitoring of nesting success and associated vegetation can help us 

understand habitat requirements and species coexistence better. It has become clear since 1900 that the experience of birds in 

building nests is very important for survival. The research methodology has evolved from destructive to non-invasive methods 

over time. However, there is still a lack of discussion on this topic. In future research, policies should focus more on the 

conservation and examination of avifauna, restoration, and management of their habitats. Conserving and maintaining healthy 

bird populations and their habitats would preserve diverse ecosystem services by benefiting many living species and human 

welfare. 

ACKNOWLEDGEMENTS 
 

This study was carried out within the doctoral project developed in the School of Advanced Studies of the 

Romanian Academy (SCOSAAR) and within the projects RO1567-IBB02/2024 and RO1567-IBB09/2024 from the 

Bucharest Institute of Biology of the Romanian Academy. 

 

REFERENCES 
 

BAILEY I. E., MORGAN K. V., BERTIN M., MEDDLE S. L., HEALY S. D. 2014. Physical cognition: birds learn the 

structural efficacy of nest material. Proceedings of the Royal Society B – Biological Sciences. Royal Society Publising. 

London. 281: e20133225. 

BAILEY I. E., MUTH F., MORGAN K. V., MEDDLE S. L., HEALY S. D. 2015. Birds build camouflaged nests. Proceedings 

of the Royal Society B – Biological Sciences. Royal Society Publising. London. 132: 11-15.  

BIDDLE E. LUCIA, DEEMING D. C., GOODMAN A. M. 2015. Morphology and biomechanics of the nest of the Common 

Blackbird Turdus merula. Bird Study. Taylor & Francis Press. London. 62: 87-95. 

BIDDLE E. LUCIA, GOODMAN A. M., DEEMING D. C. 2017. Construction patterns of birds’ nests provide insight into 

nest-building behaviors. Peer Journal. Scimago Press. London. 5: e3010. 

BIDDLE E. LUCIA, DEEMING D. C., GOODMAN A. M. 2018. Birds use structural properties when selecting materials for 

different parts of their nests. Journal of Ornithology. Springer. Berlin. 159: 999-1008.  

BRYCE S. A. 2006. Development of a Bird Integrity Index: Measuring Avian Response to Disturbance in the Blue Mountains 

of Oregon, USA. Environmental Management. Springer. New York. 38(3): 470-486. https://doi.org/10.1007/s00267-

005-0152-z. (accessed February, 2024). 

DEEMING D. C. & MAINWARING M. C. 2015. Functional properties of nests. Edited by D. C. Deeming & S. J. Reynolds. 

Oxford University Press. London. 4. 145 pp. 

https://doi.org/10.1007/s00267-005-0152-z
https://doi.org/10.1007/s00267-005-0152-z


DUMITRACHE Cristina Alina 

 

182 

 

DHANDHUKIA S. N. & PATEL P. K. 2012. Selection of nesting sites and nesting material in Common Myna (Acridotheres 

tristis) in an urban area. International Journal of Life Science and Pharma Research. Wiley Press. London. 3:1897-

1904 

DMOWSKI K. 1999. Birds as bioindicators of heavy metal pollution: Review and examples concerning European species. Acta 

Ornithologica. Musei Zoologici Polonici Publisher. Warsaw. 34: 1-25. 

DUBIEC A., GÓŹDŹ I., MAZGAJSKI T. D. 2013 Green plant material in avian nests. Avian Biology Research. Sage Press. 

London. 6:133-146. 

EGWUMAH A. F., EGWUMAH P. O., EDET D. I. E. 2017. Paramount Roles of Wild Birds as Bioindicators of Contamination. 

International Journal of Avian & Wildlife Biology. MedCrave Press. London. 2(6). 

https://doi.org/10.15406/ijawb.2017.02.00041 (accessed February, 2024). 

GERHARDT A. 2002. Bioindicator species and their use in biomonitoring. Environmental monitoring I. Encyclopaedia of life 

support systems. UNESCO ed. Oxford (UK). Eolss Publisher. London. 120 pp. 

HEALY S. D. 2022. Nests and nest building in birds. Current Biology. Cell Press. London. 32(20): R1121-R1126. 

HILTON G. M., HANSELL M. H., RUXTON G. D., REID J. M., MONAGHAN P. 2004. Using artificial nests to test 

importance of nesting material and nest shelter for incubation energetics. Auk Journal. Oxford Academic Press. 

London. 121: 777-787. 

HOLT E. A. & MILLER S. W. 2010. Bioindicators: using organisms to measure environmental impacts. Nature. Springer. 

Berlin. 3(10): 8-13. 

KULL R. C. 1977. Color selection of nesting material by Killdeer. Auk Journal. Oxford Academic Press. London. 94: 602-604 

MAINWARING M. C., HARTLEY I. R., LAMBRECHTS M. M., DEEMING D. C. 2014. The design and function of birds’ 

nests. Ecology and Evolution. Wiley Press. London. 4: 3909-3928. 

MARTIN T. E. 1992. Breeding productivity considerations: What are the appropriate habitat features for management? In J. M. 

Hagan and D. W. Johnston, Eds. Ecology and Conservation of Neotropical Migrant Landbirds. Smithsonian 

Institution Press. Washington: 455-473. 

MARTIN T. E. & LI P. 1992. Life history traits of cavity-versus open-nesting birds. Ecology. The Ecological Society of America 

Publisher. New York. 73: 579-592. 

MARTIN T. E. 1993. Nest predation among vegetation layers and habitat types: revising the dogmas. The American Naturalist. 

The University of Chicago Press. 141(6): 897-913.  

MARTIN T. E. & GEUPEL G. R. 1993. Nest-monitoring plots: methods for locating nests and monitoring success. Journal of 

Field Ornithology. Wiley Press. London. 64(4): 507-519 

MARTINI B. F. & MILLER D. A. 2021. Using object-based image analysis to detect laughing gull nests. Geoscience & Remote 

Sensing. Scimago Press. London. 58(8): 1497-1517.  

MAZNIKOVA V. N., ORMEROD S. J., GÓMEZ-SERRANO M. Á. 2024. Birds as bioindicators of river pollution and beyond: 

specific and general lessons from an apex predator. Ecological Indicators. Elsevier. Paris. 158: 111366. 

PARMAR T. K., RAWTANI D., AGRAWAL Y. K. 2016. Bioindicators: the natural indicator of environmental pollution. 

Frontiers in Life Science. Taylor & Francis Press. London. 9(2): 110-118. 

RYAN P. G. 2020. Using photographs to record plastic in seabird nests. Marine Pollution Bulletin. Elsevier. Paris. 156: 111262.  

PETERSON W. T. 1986. The effects of seasonal variations in stratification on plankton dynamics in Long Island Sound. In: 

Bowman MJ, Yentsch CM, Peterson WT, editors. Tidal mixing and plankton dynamics. Springer-Verlag. Berlin. 17: 

225-319.  

PHARAOH E., DIAMOND M., ORMEROD S. J., RUTT G., VAUGHAN I. P. 2023. Evidence of biological recovery from 

gross pollution in English and Welsh rivers over three decades. Science of the Total Environment. Elsevier. Paris. 878: 

163107. 

SEKERCIOGLU C. H. 2006. Increasing awareness of avian ecological function. Trends in Ecology & Evolution. Cell Press. 

London. 21(8): 464-471. 

SHERRY T. W. & HOLMES R. T. 1992. Population fluctuations in a long-distance Neotropical migrant: demographic evidence 

for the importance of breeding season events in the American Redstart. In J. M. Hagan and D. W. Johnston, eds. 

Ecology and conservation of Neotropical migrant birds. Smithson. Inst. Press. Washington: 431-442. 

SUGASAWA S., EDWARDS S. C., STANFORTH R., BRUTON E., HANSELL M., REILLY M., HEALY S. D. 2021. A non 

distructive approach to collect nest material data using photographs. Ibis Journal. Wiley Press. New York. 163(4): 

1457-1462. 

WALSH G. E. 1978. Toxic effects of pollutants on plankton. In: Butler GC, editor. Principles of ecotoxicology. Wiley Press. 

New York. 12: 257-274. 

WENNY D. G., DEVAULT T. L., JOHNSON M. D., CAGAN D. K., SEKERCIOGLU C. H. 2011. On the need to quantify 

ecosystem services provided by birds. Auk Journal. Oxford Academic Press. London. 128: 14-19. 
 

Dumitrache Cristina Alina 

Bucharest Institute of Biology, Romanian Academy, Spl. Independentei no. 296, sect. 6, 060031, Bucharest, Romania. 

School of Advanced Studies of the Romanian Academy (SCOSAAR). 

E-mail: coman.cris@yahoo.com 
Received: April 15, 2024 

                                                                                                                                       Accepted: August 11, 2024 

https://doi.org/10.15406/ijawb.2017.02.00041
mailto:coman.cris@yahoo.com

