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1 Introduction 

This document sets out the results of amphibian surveys carried out from 2013 - 2015 on 

and around the site of the proposed Highthorn Surface Mine, Northumberland. It is 

designed to form a technical appendix to the Environmental Statement, helping to inform 

the ecological impact assessment, site Environmental Management Plan, and restoration 

plan. 

 Surveys were principally designed to assess the presence or absence of great crested newt 

(Triturus cristatus) within areas which may be affected by the proposed development, 

although other amphibian species were also recorded, depending on survey method.  

Great crested newts are European protected species, subject to strict protection through 

listing on Annex IV(a) of the Habitats Directive (see Appendix 3.1, Section 2 for further 

details of legislation). 

The report incorporates the results of survey work carried out in 2013 on ponds in the 

vicinity of Hemscott Hill Farm and Cresswell Ponds. These surveys used conventional 

methods to detect great crested newt, involving an initial Habitat Suitability Assessment, 

followed by field surveys using a variety of methods to detect presence. 

In 2014 surveys were extended to cover all remaining ponds within 500m of the proposed 

surface mine planning application boundary. These surveys made use of the new method 

of environmental DNA (e-DNA) analysis, which offered improved detection capabilities 

with lower impact on sensitive wetland habitats.  Based on the results of these surveys, it 

was intended to carry out conventional surveys and further eDNA testing on a group of 

ponds to the south of the proposed development in 2015, although dry conditions meant 

this was limited to one additional eDNA sample. 
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2 Scope and methodology 

2.1 Scope of survey  

 The geographic scope of survey was defined by the dispersal range of great crested newts 

over suitable terrestrial habitat.  Most adult newts probably stay within around 250m of a 

breeding pond, but can travel further if high quality foraging and refuge habitat extend 

beyond this range (Langton et al, 2001).  In order to comply with the strict protection 

applied to great crested newts, a distance of 500m from a breeding pond is normally taken 

as the maximum zone where there may be a risk of killing or injuring newts.  This 500m 

zone therefore defines the area of search for breeding ponds around the development 

boundary.  Locations of all ponds are shown on Figures 1 – 2 below. 

 The survey included the following elements: 

 Data search, to identify known breeding ponds; 

 Habitat suitability Assessment, to identify ponds which may support great crested 

newts; and 

 Identification of presence or absence by conventional field survey or eDNA sampling. 

2.2 Data search 

 The Environmental Records Information Centre NE (ERIC (NE)) supplied records of great 

crested newts and other amphibians for a 2km offset from the survey area boundary. 

2.3 Habitat Suitability Assessment 

Habitat Suitability Index 

The water bodies were surveyed in order to calculate the Habitat Suitability Index (HSI) of 

each water body and surrounding habitat, and assess the probability of occurrence of great 

crested newt. 

The HSI was developed by Oldham et al (2000), and is used by Natural England as part of 

the evaluation system for the European protected species (EPS) licensing process. Index 

scores are derived by calculating the geometric mean of ten component suitability indices, 

giving values between 0 and 1.  These include physical and ecological parameters of the 

pond (size, water quality, degree of shading etc.), as well as contextual parameters 

(distribution of great crested newt in the region, number of ponds within a 1km radius etc.) 
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which collectively determine likelihood of occurrence, based on empirical data from great 

crested newt sites.  Calculations were performed using the spreadsheet in Natural 

England’s newt licensing form (WML A14-2).  The survey included a minimum of 3 minutes 

pond netting (for fish, newt larvae and invertebrates) per pond, and assessment of 

parameters such as aquatic plant cover and degree of shading.  The quality of terrestrial 

habitat was also assessed, along with factors such as level of use by waterfowl, and other 

indicators of water quality (e.g. high turbidity, presence of blue-green algae).  

There is a positive relationship between HSI score and the probability of occurrence of 

great crested newt, with a score of 0.5 defining those with a probability of >0.2; however, 

HSI scores have to be supplemented by additional methods to determine presence or 

absence.  

Conductivity testing 

Conductivity measurements were made during the 2013 survey using a WTW LF315 meter.  

This measures the level of dissolved ions in the water across a 1cm wide electrode bridge.  

Conductivity can be used as a proxy for water quality assessment (Williams & Biggs, 2012), 

with higher ionic strength indicative of nutrient enrichment or high suspended solids 

loadings.  In the case of Highthorn, it was used specifically to determine whether any of the 

coastal ponds in the Cresswell Pond area should be excluded from consideration because 

of the presence of brackish conditions.  Based on surveys of ponds in Scotland (SNH, 1998), 

the maximum conductivity where great crested newt were found was 1000µS/cm 

(microSiemens per centimetre), while Williams & Biggs (2012) considered ponds with 

conductivity >850µS/cm of poor quality for great crested newt breeding. 

2.4 Field Survey Methods 

Survey methodology conformed to standards outlined in the Great Crested Newt 

Mitigation Guidelines (Whitehurst, 2001).   

A minimum of 4 visits were required to establish presence-absence, with two additional 

surveys required to make a population estimate in ponds where great crested newts were 

found. Survey methods included torching, bottle trapping, sweep netting and egg 

searching, with three of four methods used on any one survey occasion.  
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Torching 

From dusk, ponds were inspected by torchlight to detect any amphibians present.  All 

accessible pond margins were searched by slowly scanning the water with a 500,000 

candle power torch.  Particular care needed to be taken as great crested newts tend to lie 

below the surface and can be more difficult to survey than other newt species. Torch 

survey results show variation according to weather conditions and are carried out only 

under the following conditions: night-time air temperature >5°C, no/little wind, no rain.  

March to June is the optimum time, and warm, still evenings without rain are the most 

productive.  Torching is a suitable technique for measuring relative abundance, and counts 

are prone to showing ‘declines’ over the summer as vegetation cover increases. 

Bottling 

2-litre bottle traps were fixed around the edge of the ponds at an approximate density of 1 

per 2m of pond margin in the early evening.  Bottles were retrieved the following morning 

and the number of newts caught, recorded and released.  

Egg searching 

Live and dead submerged vegetation was searched for great crested newt eggs which are 

laid on the leaf surface, with the leaf folded around the egg.  Great crested newts tend to 

deposit their eggs on relatively larger leaved plants than smooth and palmate newts 

(Lissotriton vulgaris, L. helveticus) making their egg locations particularly conspicuous. This 

is often a very effective method for detecting great crested newt presence, but eggs can be 

difficult to find in heavily vegetated ponds with small newt populations, or those with no 

accessible vegetation.  

Searches are conducted with care not to damage the eggs or the aquatic and marginal 

vegetation. It is necessary to ‘unwrap’ eggs to confirm identification and there is some 

evidence that exposed eggs may be more prone to predation and UV radiation impacts. 

Once great crested newt eggs have been reliably identified this method is not subsequently 

used.  Egg counts are therefore not carried out as this method does not give any 

meaningful quantitative information on population size.  

Netting 

Using a long-handled Freshwater Biological Association standard dip-net, great crested 

newts can be captured by sampling the area around the pond edge. The perimeter of the 



 
Highthorn Surface Mine 6 Argus Ecology Ltd. 

Amphibian Surveys  August 2015 version 

 

 

pond is netted for at least 15 minutes per 50m of shoreline. During later survey visits it is 

possible to net and identify great crested newt larvae. 

2.5 eDNA sampling and analysis 

Environmental DNA (eDNA) has been shown to be a highly effective method for detecting 

the presence of great crested newts (Biggs et al. 2014a,b). A single water sample could be 

used to detect the presence/absence of the species in ponds. Natural England, and the 

other statutory conservation agencies agreed that the method could be used in UK to 

assess presence and absence of great crested newt in ponds from 15th April to end June 

2014. This method was used in the 2014 surveys, with a follow-up survey of an additional 

pond in 2015. 

Field sampling protocols in accordance with Biggs et al. were employed, sampling a total of 

three ponds to the north of the site in Druridge Pools Nature Reserve, a pond within the 

site which had been dry in 2013, and three ponds to the south in the vicinity of Warkworth 

Lane.  In accordance with the methodology, which requires 1 sample per 1ha area of pond, 

3 samples were taken from the largest (3ha) pond at Warkworth Lane.   

In 2014 field kits and sampling instructions were supplied by Spygen, and laboratory 

analysis carried out at their laboratory in France; in 2015 field kits were supplied by Fera 

and analysed at their laboratory in York.   

Further details of methodology are given in the appended Spygen laboratory report 

(Appendix 3.6.2).  

2.5 Timing and personnel 

 As far as possible, surveys were implemented under good survey conditions and during the 

optimum period for the activities to be carried out. Survey dates and activities are given 

below:  

 Table 2.1:  Survey dates and survey activities 

Date Activity Personnel 

24/04/13 HSI surveys ponds 1-7 PL 

22/05/13 Presence absence surveys of ponds 1-7 PL,SC 

28/05/13 Presence absence surveys of ponds 1-7 SC,CG 
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Date Activity Personnel 

30/05/13 Presence absence surveys of ponds 1-7 PL,DT 

12/06/13 Presence absence surveys of ponds 1-7 FD,ACG 

02/05/14 HSI of ponds D1,D2,D3,H1, H2 and H3 PL, KH 

02/06/14 eDNA collection of samples from ponds D1,D2,D3,H1,H2,H3,8 

and 9. 

KH, FD 

22/04/15 HSI and eDNA sample collection from pond H4 ACG, SC 

 The 2013 survey work was carried out by Paul Lupton (Natural England CS08 licence reg. 

no.CL501672), Claire Gilchrist (Natural England CLS09 licence reg. no. CLS 00729), Frank 

Daly (Natural England CLS08 licence reg. no. CLS 00345), Sue Charlton (Natural England 

CLS08 licence reg. no. CLS 00473) and Dr Caroline Hillier (Natural England CLS08 licence 

reg. no. CLS 01119), assisted by Kevin Honour (Director, Argus Ecology) and David 

Thornborrow. 

 The 2014 survey work was carried out by Paul Lupton (HSI) and Frank Daly (eDNA), assisted 

by Kevin Honour (HSI and eDNA).  2015 survey work was carried out by Claire Gilchrist and 

Sue Charlton. 

Lead surveyors are ecologists employed by Argus Ecology. All are experienced amphibian 

surveyors and hold the relevant Natural England licence. Field assistants were fully 

supervised by licenced personnel at all times.  

2.5 Constraints 

 2013 saw an exceptionally late spring, with cold weather in March persisting into April  

which delayed the start of the survey season by at least three weeks. As far as could be 

determined no great crested newt were present in breeding ponds in the north-east of 

England until the third week in April due to the exceptionally low temperatures; the initial 

survey was consequently carried out on 22nd May 2013.  Despite wet conditions in autumn 

/ winter 2012-13, the spring was much drier (April rainfall 39% of 1980-2010 average in E & 

NE England: Met Office website), and some ponds shown on the September 2012 habitat 

survey, and present in the following year, were dry. The 2014 surveys had no weather 

constraints, with much warmer and wetter spring conditions (spring rainfall 110% of 

average, E. & NE. England); 2015 was again dry (April rainfall 45% of average), which 

prevented sampling of the target ponds by either eDNA or conventional methods. 
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3 Results 

3.1 Data search 

 ERIC (NE) reported no records within 500m of the site.  The nearest known records are 

from Druridge Pools (2005 & 2012), a minimum distance of 0.6km to the north of the 

nearest edge of the proposed surface mine, and Cresswell, from a location 2.0km south-

east of the nearest site boundary.  The grid reference for the 2012 record was given as NZ 

274967, which is actually at the eastern edge of the main pool, 1.1km from the site 

boundary. However, part of the complex of ponds in the ‘Budge Fields’ section of Druridge 

Pools was within 500m of the red-line planning application boundary, so confirmation of 

continued presence was thought necessary, with population estimation if required. 

3.2 Habitat Suitability Indices 

 In 2013 HSI scores were calculated for nine ponds in the Hemscott Hill and Cresswell Ponds 

area; other ponds in the area were dry at the time of survey.  Results for each parameter 

and HSI scores are shown in Table 3.1 below: 

 Table 3.1: HSI results – 2013 data 

 Pond reference 

Parameter 1 1a 2 2a 3 4 5 6 7 

Location 1 1 1 1 1 1 1 1 1 

Pond area 0.2 1 0.2 0.9 0.8 0.7 0.3 1 0.1 

Pond drying 0.9 0.1 0.9 0.5 0.1 0.5 0.9 0.9 0.9 

Water quality 0.33 0.67 0.67 0.33 0.67 0.33 1 0.33 0.67 

Shade 1 1 1 1 1 1 1 1 1 

Fowl 0.67 0.67 0.67 1 0.67 0.67 0.67 0.67 0.67 

Fish 1 1 1 1 1 1 1 1 0.67 

Ponds 0.9 0.9 0.9 0.9 0.9 0.09 0.9 0.9 0.9 

Terrestrial hab. 0.33 0.33 0.33 0.33 0.33 0.33 1 1 1 

Macrophytes 0.5 0.4 0.3 0.3 0.4 0.3 0.6 0.6 0.3 

HSI 0.60 0.59 0.61 0.65 0.58 0.48 0.79 0.80 0.61 
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 Two ponds (8 & 9) would have been included in the 2013 surveys but were dry, together 

with a number of shallow ephemeral water bodies. These ponds did contain water in 2014 

and so were assessed using eDNA along with the Druridge Pools and Highthorn ponds in 

the 2014 surveys. 

 Table 3.2: HSI results – 2014 data 

 Pond reference 

Parameter D1 D2 D3 H1 H2 H3 8 9 

Location 1 1 1 1 1 1 1 1 

Pond area 0.8 0.8 0.8 0.8 0.8 0.8 0.95 0.8 

Pond drying 0.5 0.5 0.5 0.9 0.9 0.9 0.5 0.1 

Water quality 0.67 0.67 0.67 0.67 1 0.67 0.33 0.33 

Shade 1 1 1 1 1 1 1 1 

Fowl 0.67 0.67 0.67 0.67 0.67 0.01 0.67 0.67 

Fish 1 0.67 0.67 0.67 0.67 1 1 1 

Ponds 0.7 0.7 0.7 0.7 0.7 0.7 0.75 0.75 

Terrestrial hab. 0.67 0.67 0.67 1 1 0.33 0.67 0.67 

Macrophytes 0.3 0.3 0.3 0.3 0.7 0.3 0.4 0.3 

HSI 0.69 0.67 0.67 0.73 0.83 0.45 0.68 0.55 

 Interpretation 

 HSI scores can be interpreted as follows in terms of habitat quality and probability of 

occurrence of great crested newt: 

 Table 3.3: Interpretation of HSI scores 

HSI score Habitat quality for great 
crested newts 

Probability of occurrence (proportion of 
ponds occupied) 

< 0.5 poor pond suitability 0.03 

0.5-0.59 below average 0.20 

0.6-0.69 above average 0.55 

0.7-0.79 good 0.79 

>0.8 excellent 0.93 

 In terms of the results, only ponds  4 and H3 could be considered to be poor with ponds 1a 

and 3 being below average and ponds 1, 2, 2a, D2, D3 and 7 being average. Ponds 5 and H2 
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were good and ponds 6 and H2 excellent.  However, this does not take into account the 

effect of elevated conductivity on habitat quality; results for 2013 are set out below. 

 Table 3.4: Conductivity readings  

Pond number Conductivity 
(µS /cm) 

Notes 

1 615 Elevated conductivity but within habitat parameters 

1a 322  

2 528  

2a 443  

3 365  

4 701 Elevated conductivity but within habitat parameters 

5 625 Elevated conductivity but within habitat parameters 

6 2040 Very high conductivity – brackish influence 

7 6230 Brackish lake 

 Pond 7 ( the main Cresswell Pond) is brackish, and pond 6 also had quite high conductivity, 

and was likely to have some hydrological connectivity with the main Cresswell Pond. As a 

precautionary measure, pond 6 was included in the survey programme, as it was otherwise 

well-structured and could potentially support other amphibian species with wider 

environmental tolerances. Based on the combined HSI and conductivity results survey work 

was recommended on all but ponds 4 and 7. Pond 7 was clearly too saline to support 

amphibians and pond 4 had a low HSI score, and at the time of the initial survey work had 

<5cm maximum water depth.; however, due to the proximity to other ponds with higher 

potential it was to be included in the survey programme.  

3.4 Survey results 

 2013 conventional survey 

 Appendix 3.6.1 provides details of the character of the ponds that were surveyed, and 

details survey results from each pond; positions are shown on Figures 1-2 above.   

Ponds 3 and 4 both rapidly dried out completely, and it was not possible to implement any 

of the survey methods. Pond 2a was also found to be unsuitable after the first survey. Due 

to proximity to other ponds, a watching brief was implemented throughout the survey 

period in case of recharge, which would have allowed at least some survey methods to be 

carried out. A full programme of surveys were implemented on the remaining ponds. 

 No great crested newts were found in any of the ponds. Smooth newt (Lissotriton vulgaris) 

was the only species of newt detected during the course of the 2013 surveys. It was 
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recorded in two survey ponds: Pond 5 and Pond 6. Other amphibian species noted include 

common toad (Bufo bufo) and common frog (Rana temporaria). 

2014 eDNA results 

 Results obtained from Spygen are tabulated below; further details are given in their report 

(Appendix 3.6.2). 

 Table 3.5: 2014 Spygen eDNA results 

Kit Number 
Pond  
no. 

Detection of 
Triturus 
cristatus 

Number of positive 
repetition 

Location 

WS1400903 D2 YES 12/12 Druridge Pools west 

WS1400904 D1 NO 0/12 Druridge Pools south 

WS1400905 D3 NO 0/12 Druridge Pools north 

WS1400906 H1 NO 0/12 Warkworth Lane Ponds  

WS1400907 H2 
NO 

0/12 
Warkworth Lane main pond 
(1/3) 

WS1400908 H2 
NO 

0/12 
Warkworth Lane main pond 
(2/3) 

WS1400909 H2 
NO 

0/12 
Warkworth Lane main pond 
(3/3) 

WS1400910 H3 
NO 

0/12 
Pond to north of Warkworth 
Lane  

WS1400911 8 
NO 

0/12 
On-stream pond on Hemscott 
Burn (within site) 

WS1400914 9 YES 1/12 Small pond by bridlepath- in Y4 

 Note that in the appended report, kit numbers WS1400912 and WS1400913 refer to a 

different site. 

 As the table illustrates, two ponds proved positive for great crested newt eDNA,  with a 

strongly positive result in D2 and a weakly positive result in pond 9.  

 Spygen report that low eDNA scores are always indicative of sites with small great crested 

newt counts. Higher eDNA replicate scores (i.e. 9/12 and above) may be indicative of sites 

with good newt populations, but are sometimes recorded at sites with small populations of 

newts for reasons which are not yet fully understood.   

 2015 HSI and eDNA results 

 Pond 9 was completely dry at the time of survey, as illustrated by the picture below. 
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 Photo 3.1: Pond 9 – 22nd April 2015 

 The pond was observed to remain dry through May and June 2015 when visited during the 

breeding bird surveys.  It was not therefore possible to carry out further eDNA sampling. 

 There was only one water body in the same field.  This was not sampled in 2014 as it was 

thought to provide a very low risk of supporting great crested newt, being unvegetated and 

heavily used by both cattle and waterfowl.  The HSI results for the 2015 survey are as 

follows: 

 Table 3.6: Pond 10 HSI – April 2015   

Parameter Assessment Score 

Location Optimal 1 

Pond area 2095m2 0.8 

Pond drying Between 3 years in 10 to most years 0.5 

Water quality Bad – very high suspended solids, no 
evidence of aquatic invertebrates 0.01 

Shade No shade – in field 1 

Fowl Major impact – evidence of roosting geese 
(likely to be feral greylag / Canada), used by 

teal, shelduck and other wildfowl 0.01 

Fish None likely to be present 1 

Ponds Exceptional pond density, well >10/km2 1 
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Parameter Assessment Score 

Terrestrial habitat Moderate – grazed pasture surrounding 
pond, sparse hedgerow within 50m 0.67 

Macrophytes None present 0.3 

 HSI 0.25 

 This is clearly in the ‘poor’ category, with the level of use by feral geese, poor water quality 

and lack of aquatic macrophytes all key contributory factors. 

 The eDNA results were described by Fera as ‘inconclusive’ because the poor water quality 

and high turbidity did not allow determination of presence or absence. Fera stated: ‘in 

sample (S15-049696) we detected degradation of the internal control therefore issued an 

inconclusive result. It was noted that this sample seemed to contain a considerable quantity 

of sediment.’ 

 Summary of results 

 Results of all surveys are summarised below: 

 Table 3.7: Summary of survey results  

 
Pond number HSI Full Surveys eDNA 

great crested newt 
presence/absence 

1 X X - N  

1a X X - N 

2 X X - N 

2a X X - N 

3 X X - N 

4 X X - N 

5 X X - N 

6 X X - N 

7 X X - N 

8 X - X N 

9 X - X Y 

10 X - X Inconclusive 

D1 X - X N 

D2 X - X Y 

D3 X - X N 

H1 X - X N 

H2 X - X N 

H3 X - X N 
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4 Evaluation and impact assessment 

4.1 Druridge Pools great crested newt population 

 The strongly positive eDNA sample for great crested newt in one of the Budge Fields ponds 

at Druridge Pools Nature Reserve accords with local records from the area.  As Spygen 

report, this infers but does not confirm the presence of a large population.  The absence of 

great crested newt in adjacent ponds may indicate it is in fact a small population, as there 

are no barriers to dispersal across the whole of the Budge Fields, and positive results may 

be expected in all ponds.  There are some differences in habitat quality however, which are 

not reflected in the very similar HSI scores; ponds D1 and D3 are larger, shallower, and 

receive much higher levels of use by birds. Conversely, pond D2 is in close proximity to a 

heronry, imposing a significant risk of predation.    

 In terms of implications for the proposed development, irrespective of population size 

there are no risks of any impacts on the conservation status of great crested newt 

population at Druridge Pools, or any realistic risk of effects on individual newts. The final 

proposed site design places the boundary of the working area over 600m from pond D2, 

with a road and poor quality terrestrial habitat between Druridge Pools and the surface 

mine.  

4.2 Warkworth Lane area 

 The weakly positive result from the frequently-dry pond 9 located adjacent to Warkworth 

Lane in 2014 may be either a ‘false positive’, or indicate a small number of great crested 

newts had been present that year.  It was not possible to survey the pond in 2013, or 

follow up this result by conventional survey in 2015 as the pond was completely dry in both 

years. It is not suitable for a breeding pond, suggesting if great crested newt had been 

present then an undiscovered breeding pond is located outside the survey area. There are 

a number of ponds over 500m from the nearest boundary of the proposed surface mine, 

and which were not therefore included in the survey programme. One candidate is within 

woodland to the east of Warkworth Lane at OS grid reference NZ 276 934; this held water 

throughout April – June 2015 when pond 9 was dry, and has emergent vegetation suitable 

for egg laying.  None of the sampled ponds within Warkworth Lane Ponds LWS and located 

within 500m of the proposed development boundary had positive e-DNA results.  

However, further to the east and further from the site there are a large number of ponds 

within the Blakemoor Farm ‘pondscape’, some of which could potentially support great 
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crested newt.  Even if the result in pond 9 was not a ‘false positive’, the implications are 

that any great crested newt occurring will be at the edge of a home range centred further 

to the east or south-east, over 500m from the development boundary. 

 The risk of any great crested newts occurring within the development site, which is over 

500m from any suitable breeding pond, is very low.  Terrestrial habitat in proximal areas of 

the site consists of agricultural grassland with sparse hedgerows, contrasting with higher 

quality habitat to the south and east. There is no risk of any effect on the conservation 

status of great crested newts in the local area.  Following the 2014 survey, the risks of 

killing or injuring individual newts were assessed, and it was concluded that while an 

offence was unlikely, a precautionary approach may advise ‘reasonable avoidance 

measures’ such as hand searching prior to commencement of bund formation or minerals 

extraction.  This has been re-assessed in relation to the 2015 survey results, which when 

taken with the 2013 & 2014 data provide evidence that risks to individual newts can be 

downgraded, and there is no justification for implementation of any avoidance measures.  

4.3 Cresswell Ponds, Hemscott Hill and Hemscott Burn areas 

 There is no evidence of any great crested newts from historic data and subsequent survey 

works at these locations.    
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Appendix 3.6.1: Pond descriptions 

 Pond 1 

 

 A large pond (approx. 10,000m2) which has connectivity with pond 2. No newt species 

were recorded in Pond 1, though a single adult toad plus toad and frog tadpoles were 

present. There is a large stand of Typha and Phragmites at the northern and western end 

of the pond but little aquatic vegetation suitable for egg laying. 

 Species recorded by torchlight include water beetles, whirligig beetles (Gyrinidae), water 

boatman (Corixidae), leeches, lots of sticklebacks, plus other fish species. 

 Freshwater invertebrate species present in bottles include leeches, water boatman, water 

scorpion (Nepa cinerea), great diving beetle (Dytiscus marginalis), and sticklebacks (in 

every bottle). Surrounding habitat is restricted to heavily grazed improved grassland. 

Pond 1 - summary data of great crested newt surveys in 2013 

Date Torchlight Survey Bottle Trapping 

 

great crested 
newt 

SN 

To
ad

 

Fro
g 

great crested 
newt 

SN 

M F T M F T   M F T M F T 

22/05/13 - - - - - - - - - - - - - - 

28/05/13 - - - - - - 1 - - - - - - - 

30/05/13 - - - - - - - - - - - - - - 

12/06/13 - - - - - - - - - - - - - - 

M = male, F = female and T = total  
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 Pond 1a 

 

 This pond would originally have formed a part of pond 1. It has been isolated by a raised 

causeway and now seems to collect most of its water from surface run-off from the 

surrounding improved grassland. At the time of the HSI assessment it had a pond area of 

650m2. It has a number of aquatic plants present that would form suitable egg laying 

plants. No species of amphibian was recorded in Pond 1a. Species recorded by torchlight 

include water beetles, great diving beetle, water boatman, leeches and sticklebacks. 

Freshwater invertebrate species present in bottles include water boatman, plus 

sticklebacks. 

Pond 1a - summary data of great crested newt surveys in 2013 

Date Torchlight Survey Bottle Trapping 

 

great crested 
newt 

SN 

To
ad

 

Fro
g 

great crested 
newt 

SN 

M F T M F T   M F T M F T 

22/05/13 - - - - - - - - - - - - - - 

28/05/13 - - - - - - - - - - - - - - 

30/05/13 - - - - - - - - - - - - - - 

12/06/13 - - - - - - - - - - - - - - 

 An egg search was conducted during all survey visits but no eggs were detected. However, 

suitable egg-laying vegetation (greater reed-mace and water-plantain) was visible in the 

pond. Surrounding habitat is restricted to heavily grazed improved grassland. 
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 Pond 2 

 

Hydrologically connected to pond 1. A single female smooth newt was  recorded. Species 

recorded by torchlight include water beetles, whirligig beetles, mosquito larvae, sticklebacks 

and other fish. Freshwater invertebrate species present in bottles include water boatman, 

leeches, great diving beetle, plus sticklebacks. 

Pond 2 - summary data of great crested newt surveys in 2013 

Date Torchlight Survey Bottle Trapping 

 

great crested 
newt 

SN 

To
ad

 

Fro
g 

great crested 
newt 

SN 

M F T M F T   M F T M F T 

22/05/13 - - - - - - - - - - - - - - 

28/05/13 - - - - 1 1 - - - - - - - - 

30/05/13 - - - - - - - - - - - - - - 

12/06/13 - - - - - - - - - - - - - - 

 Egg search 

 An egg search was conducted during all survey visits but no eggs were detected. However, 

suitable egg-laying vegetation (greater reedmace and brooklime) was visible in the pond. 

Surrounding habitat is restricted to heavily grazed improved grassland. 
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 Pond 2a  

 

 The pond consists of a flooded depression in an area of improved grassland used for cattle 

grazing. Surveys of this pond were discontinued during the first great crested newt survey 

as it was too dry and silty and had a maximum water depth of 1cm. Consequently, it was 

not possible to conduct bottle trapping or torchlight surveys. The pond was monitored for 

change during the survey period but although occasional showers produced a small volume 

of water from time to time it dried rapidly and no aquatic animals were observed. 

Surrounding habitat is restricted to heavily grazed improved grassland. 

 Pond 3 
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 Pond 3 is the northernmost of a complex of three very shallow ponds in improved 

grassland (the others being ponds 9 and 10). The maximum depth at the time of the HSI 

visit was 3cm and this and other ponds all dried prior to the first surveys in 2013. 

 Pond 4 

 

 The pond is an in-line feature on Blakemoor Burn that forms a part of the drainage system 

leading into the main Cresswell Pond. It held less than 5cm of water during the HSI survey 

and this decreased over subsequent surveys. It was torched on the first survey occasion 

and there were few signs of invertebrates. It was dry before the second survey and so was 

not investigated further. 
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 Pond 5 

 

 A highly silted pond of approximately 4500m2. Smooth newts were recorded on two survey 

visits, with a maximum count of 2 smooth newts noted during the 1st survey visit (2 males). 

Species recorded by torchlight include water boatman, whirligig beetles, water beetles, 

plus lots of sticklebacks. 

 Freshwater invertebrate species present in bottles include water boatman, whirligig 

beetles and great diving beetle. During the second and fourth surveys, the pond edge was 

too shallow and silted up to bottle trap, and it was difficult to conduct a torchlight survey.  

 Pond 5 - summary data of great crested newt surveys in 2013 

Date Torchlight Survey Bottle Trapping 

 

great crested 
newt 

SN 

To
ad

 

Fro
g 

great crested 
newt 

SN 

M F T M F T   M F T M F T 

22/05/13 - - - 2 - 2 - - - - - - - - 

28/05/13 - - -  1 1 - - - - - - - - 

30/05/13 - - - - - - - - - - - - - - 

12/06/13 - - - - - - - - - - - - - - 

 An egg search was conducted during all survey visits but no eggs were detected. However, 

suitable egg-laying vegetation was visible in the pond. 
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 Pond 6 

 

 A smaller pond of around 450m2 that may have some hydrological connectivity with the 

brackish lagoon (Pond 7, main Cresswell Pond). Smooth newts were recorded on two 

survey visits, with a maximum count of 4 smooth newts recorded during the 1st survey visit 

(1 male and 3 females). Species recorded by torchlight include water boatman, diving 

beetles, plus sticklebacks.  

 Freshwater invertebrate species present in bottles include water boatman, whirligig 

beetles, great diving beetle (Dytiscus marginalis), leeches, plus sticklebacks. 

 During the fourth survey, the pond edge was too shallow and silted up to bottle trap, and it 

was difficult to conduct a torchlight survey.  

 Pond 6 - summary data of great crested newt surveys in 2013 

Date Torchlight Survey Bottle Trapping 

 

great crested 
newt 

SN 

To
ad

 

Fro
g 

great crested 
newt 

SN 

M F T M F T   M F T M F T 

22/05/13 - - - 1 3 4 - - - - - - - - 

28/05/13 - - - - - - - - - - - - - - 

30/05/13 - - - - - - - - - - - - - - 

12/06/13 - - - - - - - - - - - - - - 

An egg search was conducted during all survey visits but no eggs were detected.  
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 Pond 7 

 The main Cresswell Pond, a brackish lagoon which was not considered further 

 Pond 8 

 

This well-vegetated pond located within the site, and on the channel of the Hemscott Burn 

ditch, was dry in the 2013 surveys, but held water in 2014 and 2015. eDNA results were  

negative. 
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 Pond 9 

 This shallow water body to the south of Pond 3 held water in the 2014 surveys and 

consequently underwent eDNA testing, testing weakly positive for great crested newt. 

 Submerged vegetation included creeping bent (Agrostis stolonifera), indicative of frequent 

drying, and filamentous algae (blanket-weed).  By 2015 it was difficult to distinguish from 

the surrounding field (see Photo 3.1 above), supporting a terrestrial grassland flora.  

 

 Pond 10 

 

 A shallow depression in the same field as ponds 3 and 9, with poached muddy margins 

showing evidence of heavy use by geese (feral greylag geese and Canada geese present in 

vicinity).  No aquatic vegetation, and very poor, turbid water quality. 
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 Druridge Pools ponds 

 Pond D1 

 

 One of the Druridge Pools ‘scrapes’ within the Budge Fields area. Pond area approximately 

7000 m2 with a maximum depth of 200mm. Vegetation cover 100% with no shade and 

good water quality. It is likely to dry out regularly and the surrounding terrestrial habitat 

quality is good consisting of wet grassland with dense cover nearby. There were frog 

tadpoles present. eDNA sampling proved negative. 

 Pond D2 

One of the Budge Fields ‘scrapes’. Pond area approximately 3500 m2 with a maximum 

depth of >200mm. Vegetation cover 100% including Potamogeton spp., with no shade and 

good water quality. It has a greater degree of permanence than D1 and is likely to dry out 

less frequently. Lower apparent use by waterfowl.  Surrounding terrestrial habitat quality is 

good consisting of reeds (Juncus articulatus, J inflexus) and wet grassland. There were frog 

tadpoles present. eDNA sampling strongly positive. 
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 Pond D3 

 This is the most northerly of the Budge Fields scrapes sampled, although two more are 

located outside what was then the 500m survey radius. A large pond of approximately 

5500m2. At the time of survey (2014) there was a large waterfowl population and water 

quality could only be described as moderate. There is no shade on this pond and as the 

pond appears to dry more frequently, with a large area of submerged terrestrial grasses. 

The eDNA analysis was negative. 

 Warkworth Lane Ponds: Pond H1 
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Pond H1 occupies an area of around 5000m2, with some hydrological linkage to the larger 

pond to the south. Vegetation cover is 80% and there is little shade apart from that 

afforded by a small number of willow trees (accounting for around 5% of the pond area). 

Water quality appears moderate, with arable land to the north, and the pond appears to 

rarely dry, although it may vary significantly in extent. There were some waterfowl on the 

pond at the time of survey and terrestrial habitat is good, with extensive cover. The 

marginal vegetation consisted of Typha spp as well as Phragmites spp. and plants such as 

water horsetail (Equisetum fluviatile) and meadowsweet (Filipendula ulmaria). The eDNA 

analysis proved negative. 

 Pond H2 

 

 Very large pond of around 3.0ha. Little shade but with some willow encroachment. Has 

shallow margins with extensive growth of reeds and Typha; central areas of open water 

likely to be deeper, and very unlikely to dry out. Moderate to good water quality. The 

eDNA analysis proved negative. 
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 Pond H3 

 

Large shallow pond of about 3000m2. Little aquatic vegetation though a fringe of Typha at 

the eastern end. Margins poached by grazing stock and water quality appears moderate. 

There were no fish in evidence and at the time of survey no waterfowl, although small 

numbers have been recorded in subsequent bird surveys. The eDNA analysis proved 

negative. 
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Appendix 3.6.2: Spygen laboratory report 
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For further information please contact: 
Freshwater Habitats Trust 
Oxford Brookes University 
Headington 
Oxford OX3 0BP 
 

 

This report should be cited as: 
 
Freshwater Habitats Trust and Spygen 2014. Results of eDNA survey work for Argus 
Ecology 2014. Freshwater Habitats Trust, Oxford. 
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Results of eDNA survey work for Argus Ecology 
2014 
 
1. Background 
 

The eDNA method 

Environmental DNA (eDNA) has recently been shown to be a highly effective method 
for detecting the presence of Great Crested Newts (Triturus cristatus) (Biggs et al. 
2014a). Extensive tests undertaken during 2013 for Defra and the statutory 
conservation agencies by the consortium Freshwater Habitats Trust, Spygen, 
Amphibian and Reptile Conservation and the Durrell Institute of Conservation and 
Ecology, University of Kent, indicated that a single water sample could be reliably used 
to detect the presence/absence of the species in ponds. 
 
Following the recommendation by Natural England, and the other statutory 
conservation agencies, that the method could be used in UK protected species work, 
several organisations began to offer the test, including Freshwater Habitats Trust 
working with Spygen. 
 
 

Work undertaken for Argus Ecology 

Twelve water samples were analysed for eDNA for Argus Ecology. 
 
Following our standard protocol, all analyses undertaken by Spygen are undertaken 
‘blind’ i.e. all samples are identified only by sample code numbers (see Table 1) and no 
further information about the sample sites or the presence of Great Crested Newts is 
available to Freshwater Habitats Trust or Spygen. This ensures that there is no bias in 
any interpretation of the results. 
 

How well does eDNA work? 

Using eDNA to survey freshwater organisms is a new technique and the application to 
Great Crested Newts is one of the first practical operational applications of the method 
anywhere in the world. Although the 2013 study by Biggs and colleagues indicated that 
the method is very effective at detecting Great Crested Newts we also wanted to 
continuously assess the operational effectiveness of the method. 
 
For this reason, in most cases after the results had been reported to the clients we have 
also asked clients whether the eDNA results matched any prior expectations they had 
about their sites. We did this to evaluate occurrences of ‘false positives’ (when newts 
are present and not detected) or ‘false negatives’ (when newts are absent and 
incorrectly described as present).  
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2. Methods 
 
We recommended that samples were collected following the simple procedure outlined 
in the methods manual prepared for Defra by Biggs et al. (2014b). Where appropriate, 
we have provided training in the use of these field methods. 
 
Laboratory analyses were undertaken by Spygen and also followed the procedure set 
out in Biggs et al. (2014b).  
 
Both approaches were developed by the Freshwater Habitats Trust-led consortium and 
are described in full in Biggs et al. (2014a). 
 
 

3. Results 
 

3.1 Scores from eDNA sample analysis 
 
Two of the Argus Ecology samples were positive, indicating that Great Crested Newts 
were present. The remaining 10 samples were all negative (see Table 1). 
 
This indicates that Great Crested Newts were not present at the survey sites. 
 
 
Table 1. Results of Argus Ecology sample analysis 
 

Kit number 
Detection of Triturus 

cristatus 
Number of positive 

qPCR replicates 

WS1400903 Yes 12/12 

WS1400904 No 0/12 

WS1400905 No 0/12 

WS1400906 No 0/12 

WS1400907 No 0/12 

WS1400908 No 0/12 

WS1400909 No 0/12 

WS1400910 No 0/12 

WS1400911 No 0/12 

WS1400912 No 0/12 

WS1400913 No 0/12 

WS1400914 Yes 1/12 
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4. Conclusions 
 

Two samples were positive from the Argus Ecology sites, with one weak and one strong 

positive response (respectively 1/12 and 12/12 positive qPCR replicates). Great 

Crested Newt eDNA was not detected in the remaining samples. 

 

Low eDNA scores are always indicative of sites with small Great Crested Newt counts. 

Higher eDNA replicate scores (i.e. 9/12 and above) may be indicative of sites with good 

newt populations, but are sometimes recorded at sites with small populations of newts 

for reasons which are not yet fully understood. 
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