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2020 Reptile Survey 

Summary Report 

________________________________________________ 

Site:     Three Hagges Wood-Meadow, Woodmeadow Trust 

Lead Surveyor:        Nicholas Atherton 

Volunteer Surveyors:         Katherine Cannon 

               Joseph Dodd 

           Danielle Chopping 

            Wayne Pickering 

Number of Recording Days (full surveys):       17 (9) 

NOTE: This report summarises the findings of the 2020 survey with reference to the findings of the 2018 and 

2019 surveys. It does not provide a thorough statistical analysis of the data but does draw comparisons to 

derive basic population trends across the three year study period. 

Method 

The survey spanned 8 months from March to October 2020. Chosen survey days were based on the 

availability of surveyors, COVID-19 restrictions, and weather conditions. Not all survey days resulted in a 

completed survey, this was often due to unsuitable conditions. The survey was primarily conducted using 

ACOs (Artificial Cover Objects (aka refugia)) but any observations or encounters made away from the ACOs 

were also recorded. 

Wherever possible, attempts were made to carefully capture Natrix helvetica (Barred grass snake, 

henceforth “Nh”) for the purpose of recording basic non-invasive biometrics and capturing an image of the 

ventral pattern. This allows for sexing of the mature snakes and for individual identification. Attempts were 

not made to capture Zootoca vivipara (Common/Viviparous lizard, henceforth “Zv”) to avoid damage to the 

relatively delicate species. Thus, it is not known how many of the Zv records are in fact “recaptures” and 

number of records, accounting for effort, will be used to assess population stability. 

 

Results & Discussion 

 

NOTE: Discussion takes into account 2018 and 2019 survey data. Please refer to the 2018 and 2019 

records spreadsheets and the 2018 and 2019 Summary Reports if you wish to verify accounts and 

observations. When required, data from these years is presented in the figures. 

 

Nh and Zv were both positively identified on the site. However, Vipera berus (European Adder, henceforth 

“Vb”) and Anguis fragilis (Slow worm, henceforth “Af”) have yet to be confirmed on site. As neither species 

(Vb, Af) was formally identified during the survey I continue to advise that they be omitted from lists of 

species present on the site irrespective of any unsubstantiated public records. 
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Table 1: Summary of all formal reptile records from 2020 at the Three Hagges Wood-Meadow site. 

Month Total 
Reptile 
records 

Total days on site 
(full surveys) 

Natrix 
helvetica 

Zootoca 
vivipara 

Anguis 
fragilis 

Vipera 
berus 

March 1 4 (3) 0 1 0 0 

April 1 1 (1) 0 1 0 0 

May 4 1 (1) 4 0 0 0 

June 22 4 (1) 10 12 0 0 

July 21 2 (1) 4 17 0 0 

August 5 1 (1) 2 3 0 0 

September 6 3 (1) 2 4 0 0 

October 0 1 (0) 0 0 0 0 

TOTAL 60 17 (9) 22 38 0 0 

 
As shown in Table 1, there were a total of 60 reptile records from the site over the year (8 more than last 

year) including 22 Nh (-8 from 2019) and 38 Zv (+16 from 2019). 12 newly identified snakes were added to 

the records bringing the total individuals identified on site (living and deceased) to 50. 17 visits to site were 

made to collect survey data and 9 full surveys were conducted (this lower number of full surveys is down to 

both disruptions by COVID and other circumstances limiting access to some of the refugia for portions of the 

year). 

Using average encounters per day on site as a proxy for population, Figure 1 suggests a notable population 

increase in Zv across the three years. There was a 102.8% increase from 2018 to 2019, and a 62.5% increase 

from 2019 to 2020. This gives an average annual population increase of 82.8% across the three years. Figure 

2 panel 2 shows that 2020 Zv records peaked considerably in July. This is due to records from the 

Woodmeadow Safari Day which included records from 07:55 to 17:00 and like any other survey day (which 

are generally around 2hrs on site), was considered a single day on site, thus skewing the encounter average. 

Most of the records were from the coiled pipe near the Woodmeadow entrance (location clearly identified 

by the hotspot in Fig.6(a)) and likely included multiple “recaptures” – 8 of the 13 Zv observed that day were 

on the pipe and it is likely that three or four of these are “recapture” observations. The high incidence of 

“recaptures” resulting from the bias of repeated checks on known locations of breeding females, along with 

the long time on site for the Woodmeadow Safari Day will have positively skewed the average encounter 

rate and thus made the population increase rate estimate unreliable. In fact, excluding the Woodmeadow 

Safari Day data brings the 2020 average Zv encounters per day to 1.563, only a 13.6% increase from 2019, 

suggesting a far more stable population rather than one that is increasing dramatically.   

Figure 1: Average number of Nh and Zv records per day on site by year. 
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Figure 2: Average number of Nh (panel 1) and Zv (panel 2) encountered per day on site by month. 

  

Nh populations appear to be reasonably stable based on Figure 1. Figure 2 panel 1 shows the encounter rate 

for 2020 peaked in May before a steady decline, earlier than the 2018 and 2019 peaks. The lower overall 

encounter rate for 2020 doesn’t give any significant reason for concern on its own, as snakes are notoriously 

difficult to accurately survey for population size; but coupled with the proportional drop in adult females 

from 42% of encounters in 2019 to just 11% in 2020 (Figure 3 panel 1), it may warrant a deeper look. A lack 

of breeding condition females gives cause for concern as fewer breeding snakes on site could have impacts 

for the population in coming years.  

Figure 3: Annual proportion of live Nh encounters that were adult female (panel 1) and annual average ACO encounter 

rate for small mammals encountered per day on site (panel 2). 

  

Anecdotal observations show fewer prey items under refugia in 2020 compared to previous years. The 

hypothesis is that this reduction in adult females could be linked to a lack of available prey to sustain the 

larger snakes. The average annual ACO amphibian encounter rate did not vary drastically from year to year. 

Figure 3 panel 2 shows the average encounters of small mammals under the ACOs. In 2019, we recorded an 

average of 8.06 small mammals per day on site (mostly common shrews and field voles) compared to 1.05 in 

2020. This is likely linked to the cyclic population trends observed in field voles (Lambin et al., 2000), with 

2020 seeming to be a population trough for the species. The common trends between the proportion of 

adult female grass snakes encountered and the encounter rates of small mammals may be only coincidence 

but are certainly interesting to see. It would be advisable to cross reference this data with the findings from 

the small mammal surveys which will likely provide more accurate data on small mammal populations on 

site. Furthermore, there is no direct evidence that the breeding age females have died (other than the two 

that died from their mysterious injuries last year (HGF0025 and HGF0026) see the 2019 summary report for 

more details), so it is reasonable to presume that many of the snakes have dispersed to reduce competition 
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for food. A study on an agricultural habitat by Wisler et al. (2008) suggested that grass snakes have a mean 

home range of 39.7ha (range 15.1 – 120.5ha). Those individuals occupying home ranges at the lower end of 

this range would generally be found in richer habitats so it is quite likely that if the Woodmeadow (at roughly 

10 hectares) was no longer able to provide sufficient resources for the larger grass snakes they would simply 

expand their home range and roam more widely, decreasing the likelihood of encounters on site. It is likely 

that the Woodmeadow is just one part of the home range of most of the snakes on site, potentially 

supported by Figure 5 showing a higher encounter rate along the eastern edge of the meadow that runs 

parallel to the ditch and adjacent woodland. 

This hypothesis that the snakes are regularly and freely moving across a home range that includes the 

Woodmeadow as only a portion of it is further supported by Figure 4, showing the proportion of live snake 

encounters each year that were new to the records (excluding neonates and first years). Using a standard 

mark-recapture calculation (see appendix 1) and accounting for all known mortalities, the population of Nh 

on site using 2018 (the capture sample) and 2019 (the recapture sample) data would be 114 individuals. 

When using the data for all three years (using both 2018 and 2019 as a combined capture sample and 2020 

as the recapture sample) the calculated population estimate is 252. It must be stated these results are 

unreliable as with only three years of data we have almost no way of knowing the true mortality rates of the 

snakes previously identified on site (besides accounting for those that have been observed dead). 

Furthermore, recaptures of reptiles from one year to the next are rarely a good indicator of mortality 

because of the secretive nature of reptiles. Another study at a site of similar size to the Woodmeadow 

(Sewell et al. 2015), estimated an annual detectability of 0.17 (ergo, for every 100 snakes on site, 17 will be 

encountered in a year’s survey) and an annual adult survivability of only 66%. If these statistics are applicable 

to the Woodmeadow, it would suggest that adult snakes encountered in our 2018 survey would have a 44% 

chance of surviving into 2020. This has not been factored into the population calculation and so the 

population has likely been overestimated. The authors of the paper also state that their results for adult 

survivability are likely underestimated as snakes are probably occupying a larger home range and only 

resident in the study site temporarily. This is likely also applicable to the Woodmeadow and so our estimated 

population size of 252 would be unreasonable for just the Woodmeadow site, but may be accurate when 

looking at the total home range of the snakes found on site. It would be prudent for us to widen the survey 

area to see if we can determine the home range of individual snakes and more accurately determine 

survivability, allowing more accurate population estimates. A study conducted in Italy estimated the carrying 

capacity of Natrix natrix to be 12-18/ha in suitable habitat (Gentilli & Zuffi, 1995). Even at the high end of this 

estimate, the Woodmeadow would only feasibly support 180 Nh. 

Figure 4: Annual proportion of live Nh encounters that were previously unrecorded (excluding neonates and 1st years). 
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Figure 5: Nh distribution maps accounting for all records from 2020 survey. 
(a) Population density of Nh based on 2020 records.            (b) Locations of all Nh records from 2020.  

                    
 

Figure 6: Zv distribution maps accounting for all records from 2020 survey. 

(a) Population density of Zv based on 2020 records.            (b) Locations of all Zv records from 2020. 
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Advice to management and guidance for future surveying 

1. Minimal disturbance of the new hibernacula: The new ponds and hibernacula in bombers wood 

should hopefully provide a fantastic habitat to encourage more small mammals, reptiles and 

amphibians to remain on site year-round. The suspected reduction in the adult female grass snake 

population as a result of insufficient food may well be mitigated by the ponds providing a vastly 

increased opportunity for sustained high amphibian populations. The Sewell et al. study (2015) was 

looking at a site being optimised for amphibians and they saw a significant increase in the site Nh 

population across the study period. In order to encourage use of the hibernacula, It would be 

advisable to keep disturbance low, so no children running up and down it! 

 

2. Relocation of some refugia leaving bare patches: I intend to relocate some of the refugia that are no 

longer in ideal locations due to shading from shrubs or due to excessive mole tunnelling beneath 

them. I will only be moving them very short distances and in most cases immediately adjacent to 

their current positions. I wonder whether the exposed bare earth may need seeding? 

 

3. Cross referencing data of prey species: All data gathered by the survey and used in determining 

inter-species relationships is gathered via the ACO survey. It would be advisable to cross reference 

any mammal population data from this survey with findings from the targeted small mammal 

surveys. 

 

4. Additional surrounding surveys: Most importantly, I would like to run surveys at adjacent sites to 

investigate the metapopulation dynamics and determine the accuracy of my “home range” 

assertions in this report. I contacted Dawn at Hollicarrs last year and we were due to be begin 

surveying the woodlands in 2020 but that was disrupted by COVID. I hope to now start that this year 

(2021) in the areas marked with blue on the map in appendix 2. Furthermore, I would like to do a 

subtle and low impact presence/absence survey along the ditch identified in pink in order to start 

investigating whether there may be possible gene flow between the population here and the 

population at Skipwith. Additionally, I am aware of the new woodmeadow site in the Hollicarrs wood 

with 20% open ground. Perhaps we could start monitoring this site this year? 

 

 

https://besjournals.onlinelibrary.wiley.com/doi/pdfdirect/10.1046/j.1365-2656.2000.00380.x#:~:text=In%20all%20cases%2C%20the%20decline,the%20year%20of%20the%20decline
https://besjournals.onlinelibrary.wiley.com/doi/pdfdirect/10.1046/j.1365-2656.2000.00380.x#:~:text=In%20all%20cases%2C%20the%20decline,the%20year%20of%20the%20decline
https://www.ingentaconnect.com/contentone/bhs/thj/2015/00000025/00000003/art00005
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I also wanted to flag up this quote from the Wisler et al. 2008 paper as I felt it was a great little excerpt that 

supported the “messy edges” narrative (although this is with regards to monoculture agricultural fields!). It 

relates to female grass snakes use of an agricultural habitat… 

“Overall, the snakes showed a marked preference for edge habitats, which make up only 7% 

of the study area. At the microhabitat level, a snakes' probability of occurrence was positively 

correlated with either percentage cover of perennial layer or distance to cereal crop or with 

both. Our results clearly demonstrate that monocultures are a component of the habitat of 

female Grass Snakes during their summer activity period in the study area. However, the 

marked preference for edge habitats, and the response to particular microhabitat features, 

emphasizes the importance of a mosaic of habitats and structural heterogeneity of edge 

habitats for the conservation of this snake population.” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This report was prepared by Nicholas Atherton of Project: WILD C.I.C. for the Woodmeadow Trust 

 
Nicholas Atherton, BSc Bio, FRSA 
Director, Project: WILD C.I.C. 
E: natherton@projectwildcic.com 
P: 07432144876 
W: www.projectwildcic.com  
Date: 08/03/2021 
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APPENDICES 
 

1 – The Lincoln-Peterson Index Mark-Recapture Formula: 
 

 
 
 

2 – Proposed 2021 new survey locations. 
 
 
 
 
 


