Owl Pellets Survey – Natalie Broadhurst

Introduction
The aim of this experiment is to investigate and compare the biodiversity of small mammal species present in two distinct habitats - Newport Wetlands and Parc Le Beros, through the dissection and analysis of owl pellets.  Owl pellet analysis provides an indirect but effective method of assessing the local fauna, particularly small mammals, which form the primary diet of owls Дребет (2022). As owls regurgitate undigested parts of their prey, such as bones, fur, and feathers in the form of pellets, these remains offer a glimpse of the species that are present and accessible in the owls' hunting territory.

Understanding species diversity and abundance through pellet analysis is vital for several reasons. Firstly, it helps build a clearer picture of the ecological health and  dynamics of the areas studied. The presence or absence of certain prey species can be an indicator of habitat quality, vegetation structure, and broader biodiversity patterns. Secondly, this method offers a non-invasive way to monitor small and elusive species that may not be easily detected through traditional survey techniques. It can therefore contribute valuable information to conservation efforts and long-term biodiversity monitoring Enviroliteracy Team (2025).

This investigation is particularly important in the context of ongoing environmental changes. By comparing the findings from two different sites, the experiment seeks to uncover patterns in species richness, distribution, and potential human impacts.

Additionally, the study may identify species of conservation concern, including those listed under the UK Biodiversity Action Plan (UK BAP), helping to inform future habitat management and restoration efforts JNCC (nd).

Ultimately, this work contributes to our understanding of an owls diet, predator/prey interactions, and populations, providing a foundation for making evidence-based recommendations to enhance and protect biodiversity in these landscapes Nichols (2024).


Methodology
Experimental Description
A minimum of five pellets from each location were selected for analysis, ensuring sufficient data to make meaningful comparisons between the two sites. The dissection process was carried out under supervised lab.

The pellets were carefully broken apart to isolate undigested remains. Particular attention was given to identifying skulls, jawbones, and teeth, as these are critical for accurate species identification.  A standardised shared/group recording datasheet was used to document each identifiable species and reference materials such as identification keys and guides were provided by our lecturer Elanor Alun.

Once dissections were completed, findings from all pellets were uploaded to the shared class datasheet on Moodle. Although the dissections were performed in groups, individual students were responsible for analysing and reporting on the dataset, interpreting trends, and drawing ecological conclusions.

Justification of the Method
Owl pellet analysis is a well established method for indirectly assessing small mammal and invertebrate biodiversity in each area. Heisler et al (2015) Owls are opportunistic hunters and tend to prey on the most readily available and abundant species within their hunting range Nature Blog Network (nd). This makes the contents of their pellets reliable for assessing the local small vertebrate population. The method non-invasive, requiring no direct trapping or disturbance of wildlife Charley, et al (2025), which is particularly advantageous when studying sensitive or protected species or areas Enviroliteracy Team (2025).

Pellet dissection is also cost-effective and accessible, requiring relatively basic equipment and straightforward processing. In educational settings, it offers an opportunity for students to engage with real world ecological data, develop practical identification skills.

Lastly, the method supports biodiversity monitoring in habitats that are otherwise difficult to survey. In wetland or wooded environments like Newport Wetlands and Parc Le Breos, direct observation of small mammals and invertebrates can be challenging due to vegetation, nocturnal activity patterns, and low detectability. Owl pellet analysis avoids these challenges by leveraging the natural foraging behaviour of an owl/predator.

In conclusion, pellet dissection is an appropriate and effective method for this investigation, offering reliable, ethically sound insights into local biodiversity patterns that are essential for informing conservation and land management decisions.


Results
The results from the dissection of five owl pellets from each of the two sites, Newport Wetlands and Parc le Breos. The number of individual prey items per species was recorded, and summary statistics were calculated to assess species abundance and diversity. The total count of individuals for each species, as well as the mean per pellet and standard deviation (SD), are shown in Tables 1 and 2 below.

Table 1 - Species count of Newport Wetlands Owl Pellets
	Species
	Total Count
	Mean per Pellet
	Standard Deviation

	Bank Vole
	4
	0.8
	0.84

	Field Vole
	27
	5-4
	2.30

	Pygmy Shrew
	5
	1.0
	0.71

	Common Shrew
	4
	0.8
	0.84

	Water Shrew
	3
	0.6
	0.55

	Wood Mouse
	0
	0.0
	0.0

	Harvest Mouse
	0
	0.0
	0.0

	House Mouse
	0
	0.0
	0.0

	Dormouse
	0
	0.0
	0.0

	Rat
	0
	0.0
	0.0

	Bird
	0
	0.0
	0.0

	Other
	0
	0.0
	0.0




Table 2 - Species Count of Parc le Beros Owl Pellets
	Species
	Total Count
	Mean per Pellet
	Standard Deviation

	Bank Vole
	3
	0.6
	0.89

	Field Vole
	39
	7.8
	1.79

	Pygmy Shrew
	5
	1.0
	1.41

	Common Shrew
	4
	0.8
	1.10

	Water Shrew
	0
	0.0
	0.0

	Wood Mouse
	0
	0.0
	0.0

	Harvest Mouse
	0
	0.0
	0.0

	House Mouse
	0
	0.0
	0.0

	Dormouse
	0
	0.0
	0.0

	Rat
	0
	0.0
	0.0

	Bird
	0
	0.0
	0.0

	Other
	0
	0.0
	0.0



Bar graphs were also created to compare total species counts between the two sites. Field voles were the most abundant species in both areas, with notably higher counts in Parc le Breos than Newport Wetlands. Pygmy and common shrews were also present at both sites, though they were found is smaller numbers. Water shrews appeared only at Newport Wetlands.


Figure 1 - Species comparison

Discussion
The analysis of owl pellets from Newport Wetlands and Parc le Breos has provided important insights into the biodiversity and ecological characteristics of each site. The most notable finding was the dominance of the field vole across both locations. At Parc le Breos, field voles accounted for 39 individuals, compared to 27 at Newport Wetlands. This indicates that both sites provide suitable habitat for this grassland species and likely feature ample ground cover and open foraging spaces, which are essential for vole populations Our Endangered World (2024).

Beyond field voles, Newport Wetlands showed slightly greater species richness, with a total of six prey types identified, compared to four at Parc le Breos. In addition to field voles, the Newport pellets included bank voles, pygmy shrews, common shrews and water shrews. However, Parc le Breos lacked water shrews, suggesting a more consistent habitat or one with less edge habitat and water features.

The mean number of prey items per pellet further supports these observations. At Newport Wetlands, the average number of field voles per pellet was 5.4 (SD = 2.3), while Parc le Breos had a slightly higher mean of 7.8 (SD = 1.79), indicating a dense and potentially stable field vole population. The presence of water shrews – a semi aquatic mammal at Newport Wetlands, a species associated with wet or marshy habitats The Wildlife Trust (nd), 

The variability in shrew abundance across both sites also points to potential differences in vegetation complexity and microhabitats. For example, pygmy and common shrews were found at both locations, but in varying numbers. These mammals prefer habitats with leaf litter and dense undergrowth, suggesting that while both areas provide suitable cover, Newport Wetlands may offer a slightly broader range of habitats.

From a site management perspective, the findings from Newport Wetlands shows clear implications. The greater diversity of prey species found there, points to the importance of varied habitats such as wet margins, rough grassland, and reedbeds in supporting ecological resilience. Preserving this range of habitat types is key to maintaining a healthy and balanced ecosystem. One practical way to do this is through traditional land management techniques like low intensity grazing and hay cutting. These approaches help keep vegetation varied, which provides essential food and shelter for a wide range of wildlife, including small mammals, birds, and invertebrates. As the Farm Advisory Service notes, mowing or grazing can be very effective in protecting wetland communities, and haymaking often leads to plant rich areas that support even more species. Keeping habitat complexity intact through thoughtful management is essential for promoting biodiversity and sustaining the health of the reserve FAS (2018).

At Parc le Breos, while the diversity of species was slightly lower, the high field vole numbers suggest the area is effective in supporting owl. However, efforts to diversify microhabitats could further enhance the site’s ecological value. 

Despite the usefulness of this study, several limitations should be acknowledged. The sample size was limited to five pellets per site, which restricts the statistical and conclusions. A larger sample or repeated annual collections between September 1st and February 28th Mammal Society (2023), would allow for a more robust understanding of site biodiversity and seasonal (autumn and winter) prey fluctuations. For example, certain small mammal populations peak at different times of year, and a single sampling period may not capture this information.

Furthermore, owl pellet analysis, whilst effective, is essentially biased toward prey species with identifiable skeletal remains. Soft-bodied prey, such as insects are likely underrepresented. The method also reflects the feeding behaviour of a single predator, which may not hunt all species equally or access all parts of the habitat equally. (see Figure 2 for owl diets).  
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Additionally, there is a margin of error in species identification due to the breaking up of remains or inexperience of during dissection. While efforts were made to use identification keys, human error remains a possible limitation, particularly for closely related species or juvenile samples.

Lastly, the geographical inference of prey range must be carefully considered. Owls typically hunt within a 0.5 to 4 square miles (1.3 to 10.4 square kilometres) radius of their roosting sites. Therefore, the findings reflect the biodiversity within that limited area, rather than the entire ecological landscape of the sites. This hunting radius, however, makes pellet analysis especially useful for assessing localised habitat conditions and short-term ecological trends. Fletcher (2024)  

Conclusion
In conclusion, owl pellet dissection has proven to be a valuable, non-invasive method for assessing small mammal biodiversity at both Newport Wetlands and Parc le Breos. Through careful analysis of prey remains, this study revealed important ecological distinctions between the two sites. Field voles were the dominant prey species at both locations, indicating that each site supports suitable grassland habitat conditions. Parc le Breos recorded the highest total count of field voles, suggesting a dense and stable population, while Newport Wetlands exhibited slightly greater species richness and prey diversity.

The presence of additional small mammal species such as bank voles, pygmy and common shrews, and notably, water shrews at Newport Wetlands, points to more complex and varied habitat structures. These findings underscore the ecological importance of the differences within the habitat, particularly in wetland environments, which can support both generalist and specialist species. 

These differences in prey should inform site specific habitat management. At Newport Wetlands, conservation efforts should focus on maintaining and enhancing structural complexity, such as preserving wetland, reedbeds, and rough grasslands. At Parc le Breos, while the prey is evidently sufficient to support owls, increasing habitat variety could further enhance biodiversity.

Despite certain limitations, including small sample size, potential misidentification of fragmented remains, and the restricted hunting range of owls, this study contributes meaningful data to local conservation planning. The results highlight the importance of ongoing biodiversity monitoring and the effectiveness of using owl pellet analysis to inform adaptive habitat management strategies in diverse ecological landscapes.
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Species Count Comparision of Owl Pellets by Site 

Newport Wetlands	Bank Vole	Field Vole	Pygmy Shrew	Common Shrew	Water Shrew	4	27	5	4	3	Parc le Beros	Bank Vole	Field Vole	Pygmy Shrew	Common Shrew	Water Shrew	3	39	5	4	0	Species


Total Count




image1.png
Owl Species

MG o ot e s

owl

Barn owl Birds, fish, rodents, and other small mammals

Tawny owl Insects, mice, voles

Snowy owl Lemmings, voles, and fish

N Insects, fish, amphibians, reptiles, other birds, mice, rabbits, and
other mammals

Scops owl Small insects, small vertebrates, small mammals

Screech owl Insects, rodents, snails, slugs, amphibians, fish

Eagle owl Birds, hares, and foxes

Long-eared owl  Field voles, wood mice, bank voles, birds

Earthworms, beetles, and other invertebrates, small birds, and

Little owl
small mammals

Short-eared owl  Field voles and other small mammals, birds
Greathorned  Scorpions, snakes, amphibians, birds, rodents, other small

owl mammals





