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[bookmark: _Hlk158821737]Introduction: 
The aim of this study is to carry out a survey of owl pellets found at two different nesting sites (A. Parc-le Breos, Swansea and B. Newport Wetlands Centre).  
This is in order to establish the baseline of data of the organisms that are present or absent from these sites.
Establishing the baseline is important because it allows for identification of changes or trends in populations of species within specific ecosystems.
The barn owl is known to hunt within an area of up to 1 km radius around the nesting site when they are breeding and up to 4km radius at other times (The Barn Owl Trust, 2021).  
Given that the barn owl nesting sites were used to survey owl pellets, the area from which they are likely to have hunted would be up to 1km radius around these sites.
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Figure 1. Nesting site A. Circles show 1km around nesting site; Ordnance Survey (above) and Satellite (below) views of Parc-le Breos, Gower, Swansea (Bing, 2024)
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Figure 2. Nesting site B. Circles show 1km radius around nesting site; Ordnance Survey (above) and Satellite (below) views  of Newport Wetlands Centre (Bing, 2024)

Materials:
· Bag containing owl pellets from 2 separate nesting sites (The owl pellets from nesting site A that were harvested in 2011 were originally placed in a plastic bag without drying.  Therefore they were congealed and no longer in pellet form by the time of the dissection.  The owl pellets from nesting site B were harvested in 2023 and were also placed in a sack but were less congealed and more pellet-like in form).
· Petri dish and tweezers
· Digital electronic scales
· Gloves
· Identification handout sheets

Methodology: 
Samples were obtained from the bags of owl pellets then weighed using digital electronic scales. The total weight of each sample was 5.0±1.8g, which is the weight of a normal barn owl pellet. (Sergio Ticul Alvarez-Castañeda, 2004)
The sample was transferred to a petri dish where the bones were removed using tweezers for identification, particularly skull and jaw bones.
Students identified which species were present in the owl pellets using identification handout sheets, and tabulated their findings (Figures 1 & 2).
Mean averages per sample were calculated for each species identified. This is appropriate for this size of study as it includes all of the values, however also includes outliers. An alternative would be to use the median average however, the disadvantage of this is that it does not include all values.

Results: [image: A screenshot of a computer  Description automatically generated]

Figure 3. Collective student’s data to show numbers of each species dissected from owl pellets found in nesting site A.
Figure 4. Collective student’s data to show numbers of each species dissected from owl pellets found in nesting site B[bookmark: _Hlk158822079][image: A graph of different colored bars  Description automatically generated]
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Figure 5. Graph of collective student's data to show number of each species dissected from 26 different samples of owl pellets found in nesting site A.  Students A-E took 5 different samples.  Student F took 1 sample only.  Each segment of a bar represents a different sample.



Figure 6. Graph to show mean averages per sample of all the species dissected from owl pellets found in nesting site A

Figure 7. Graph of collective student's data to show number of each species dissected from 23 different samples of owl pellets found in nesting site B.  Students A and D took 6 different samples; students B and E took 5 different samples.  Student F took 1 sample only.  Each segment of a bar represents a different sample.[image: A graph with different colored bars  Description automatically generated]




Figure 8. Graph to show mean averages per sample of all the species dissected from owl pellets found in nesting site B.


Discussion:
Main findings
All of the species dissected from all of the samples of owl pellets at both nesting sites were small mammals. 
The owl pellets from both nesting sites contained a higher number of field vole remains, on average, than any other species dissected.
The second most common species found at Parc-le Breos nesting site was the common shrew, followed by pygmy shrew, then by both bank vole and house mouse, then by both harvest mouse and wood mouse.
The second most common species found at Newport wetlands was the wood mouse, followed by common shrew, then bank vole, then pygmy shrew, then rat, and then both water vole and water shrew.
There was no evidence of water shrew, dormouse, rat, bird or other species in Parc-le Breos nesting site.
There was no evidence of harvest mouse, house mouse, dormouse, bird or other species at Newport wetlands nesting site.

Background
Parc-le Breos, located within the Gower Area of Outstanding Natural Beauty, has a combination of farmland and deciduous woodland managed on a former medieval deer park.  The woodland has some of the oldest tree plantations in South Wales. (Natural Resources Wales, 2024) It is designated a geological and biological Site of Special Scientific Interest(SSSI) and forms part of the Gower Ash Woods designated Special Area of Conservation (SAC). (Swansea Council, 2024) (Natural Resources Wales, 2011)
The area around Newport wetlands is comprised of mudflats, saltmarsh, ditches, saline lagoons, flooded grassland, reedbeds, standing water and farmland.  It is designated an SSSI; an amalgamation of the Gwent Levels SSSIs and the Severn Estuary SAC, Special Protection Area (SPA) and internationally recognised RAMSAR site. (Welsh Ornithological Society, 2020)

Interpretation of main findings
The area around Parc-le Breos is mainly farmland, so is likely to contain the field voles’ food source (grass stems and leaves).  Together with the fact that field voles are the UK’s most common mammal, this would explain why field voles are the most common species found at the nesting site. Similarly, the area around Newport wetlands is occupied by a fair amount of farmland also, and therefore similar reasoning can be applied here to the finding of a higher prevalence of field vole remains than any other species. (Woodland Trust, n.d.)
The second most common mammal that was found in Parc-le Breos nesting site was the common shrew, which is usually found in a mixture of habitats from urban to rural areas including deciduous woodland, grassland, mixed woodland and arable land (Mammal Society, n.d.); all of these are found around Parc-le Breos.  All other species (pygmy shrew, bank vole, house mouse, harvest mouse and wood mouse) found in Parc-le Breos were also likely to be found in at least one or more of these habitats. (Couzens, 2021)
Likewise, rats and birds can be found in these habitats also, as well as other habitats such as coastal and marshland.  (Mammal Society, n.d.)   However, rats and birds were not found in the Parc-le Breos nesting site in this small study.  Rats are considerably larger than the other species that were found, and birds can fly (and usually during daytime as opposed to nighttime when owls hunt), unlike any of the other species; these factors could explain them being hunted less by barn owls, which may be better adapted to hunting smaller mammals, which are found nocturnally and closer to the ground.  However, larger studies may be needed to confirm whether rats and birds are hunted less by barn owls and what the reasons for this are. 
Although birds were also not found at Newport wetlands nesting site (possibly owing to their daytime activity and flight ability warding off barn owl predation), rats remains were found here.  The explanation for rats being found here may be because there is more coastal and marshland habitat at this nesting site. 
The wood mouse is the second most common species found at Newport wetlands nesting site; they are abundant in woodland, a notable feature of the area (Natural Resources Wales, n.d.) but found in many other habitats, including the edge of wetlands. (Couzens, 2021) 
In this study there was a higher mean average (0.266..) of bank voles, also usually found in woodland and scrub and sometimes marshy ground (Couzens, 2021), for Newport wetlands than for Parc-le Breos (0.166..).  This may be due to the fact that bank voles are usually replaced by field voles in open fields (Couzens, 2021), which there may be more of in Parc-le Breos area compared to Newport wetlands.  However, the sample sizes in this small study may not be representative of the population sizes for either nesting site, and larger studies may be needed.
The water shrew and water vole, which were not found in Parc-le Breos, but found in Newport wetlands, are usually found in habitats close to or within water.  These habitats would be expected at both nesting sites, but particularly Newport wetlands.  Water shrews usually have low population densities compared with other small mammals. (Mammal Society, n.d.) Water voles are a rare and rapidly declining species. (Couzens, 2021)
The dormouse which was not found in either nesting site, is also found at low population densities, one tenth that of bank voles and wood mice in the same habitats.  They are red list classified ‘vulnerable to extinction’. (Mammal Society, n.d.)  Recent conservation efforts have focused on reconnecting fragmented habitats; the hazel dormouse lives above trees and overgrown hedgerows (Couzens, 2021).  
The harvest mouse and house mouse were not found in Newport wetlands nesting site.  Harvest mice have low population densities partly owing to the use of combined harvesters and pesticides reducing food availability. (Couzens, 2021)

Site management
It is not clear whether the abundance and diversity of species remains dissected in this study reflect those expected to be dissected from owl pellets remains, and comparisons between further studies of owl pellets from these sites as well as across sites in other locations would be useful in order to guide site management.  
It is difficult to determine whether the relative proportions of small mammals found in this study are consistent with the usual relative proportions found in the UK and specifically, if they represent the proportions that would be expected in the habitats found in the locations used in this study. This information might require more data and falls outside of the remit of this report, but would be most helpful in guiding site management.  
For site management, it is also important to view the data in the context of what the purpose for the site is, in terms of multiple factors such as biodiversity and Ecosystem Services.  For the purpose of the UK Biodiversity Action Plan (UK BAP) there are specific priority species, for example the water vole, harvest mouse and dormouse, which are under the most threat and therefore need urgent conservation. (Joint Nature Conservation Committee, 2007) 
Some measures for increasing the harvest mouse population numbers may include reducing the use of combined harvesters and pesticides, and may be more critical in the Newport wetlands due to the fact that this species was absent here.
Whilst it was encouraging to find remains of water voles in Newport wetlands, less encouraging was the absence of dormice from either nesting site.  Managing these sites for this species may require more data as well more specialist input from dormouse monitoring programmes, in conjunction with current organisations managing these sites.

Conclusion: 
Priority species found on the UK BAP lists include those of birds, herptiles and mammals. (Joint Nature Conservation Committee, 2007)  Small mammals are the most common prey animals for barn owls (The Barn Owl Trust, 2021). 
There were a variety of species of small mammals found at the two nesting sites in this study.  The field vole, wood mouse, common shrew, pygmy shrew and bank vole were found at both sites.  The house mouse and harvest mouse were found at Parc-le Breos only.  The rat, water vole and water shrew were found at Newport wetlands only.
No other species of small mammal, bird or herptiles were found at either site. 
Dormouse, identified as a prey animal for barn owl, was not found in any of the samples in this study, suggesting there is a low population density of this species in the locations studied.  UK BAP lists include this species as needing urgent conservation.  Efforts to increase their population, for example by reconnecting their habitats, could be made in these locations by collaboration of conservation focused organisations. 
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