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Introduction

Annual monitoring of native White-clawed Crayfish 

Austropotamobius pallipes in streams of the Wyre 

Forest commenced in 2010, the eighth survey was 

undertaken during 2017 when all streams that have 

held populations of White-clawed Crayfish were re-

surveyed.

White-clawed Crayfish are listed as ‘endangered’ in 

the IUCN Red List of Endangered Species (Füreder 

et al., 2017) with populations declining throughout 

much of their range. It is likely that the species will 

be extinct throughout much of their range within the 

next few decades. White-clawed Crayfish are under 

threat from Crayfish Plague Aphanomyces astaci; 

competition from introduced alien species of crayfish; 

and degradation of habitats. White-clawed Crayfish 

are protected under Schedule 5 of the Wildlife and 

Countryside Act 1981 (as amended). As an Annex II 

species under the European Union Habitats Directive, 

member states are required to maintain favourable 

conservation status through the selection of a series 

of European Sites. The White-clawed Crayfish is listed 

as a Species of Principal Importance in England under 

Section 41 of the Natural Environment and Rural 

Communities Act 2006 and is a Priority Species in the 

UK Biodiversity Action Plan (BAP). The UK BAP seeks 

to maintain the current distribution of the species 

through a combination of restricting the spread of 

non-native crayfish and Crayfish Plague, as well as 

providing suitable habitat features.

Methods

A detailed description of methods is provided in 

the annual Wyre Forest Study Group Review from 

2010, 2011 and 2012 (Hill 2011; Hill 2012 and Hill 2013). 

Following the confirmation of Crayfish Plague in Bell 

Brook and the arrival of Signal Crayfish in Kingswood 

Stream in 2016, to reduce the possibility of cross 

contamination, only bankside torching surveys and 

environmental DNA (eDNA) sampling (Troth page 22) 

were undertaken in 2017. The torch survey followed 

published guidelines (Peay 2000) and best practice, 

torching has been shown to provide an accurate 

reflection of population abundance.

The 2017 torch survey replicated as closely as possible 

torch surveys of previous years using the same 

surveyors and stream reaches. All torch survey work 

was undertaken between 24 July and 16 August 2017 by 

two licenced surveyors with several assistants. Graham 

Hill and Kathryn Hughes undertook the surveys of 

Longdon Stream and Kingswood Stream. Graham Hill, 

Ann Hill, Mike Averill and Jane Scott undertook the 

surveys of Forest Lodge Stream and Bell Brook. In all 

cases the personnel have been involved in surveys of 

these watercourses for several years. The eDNA survey 

was undertaken on 15 August by one licenced surveyor 

(Graham Hill) and an experienced eDNA surveyor 

(Chris Troth).

Comparison of observations across the years is 

interpreted using Catch per Unit Effort (CPUE) data 

as an index for long term monitoring of crayfish 

populations. The CPUE was calculated using only live 

animal data and duration of search (minutes) and is 

derived by dividing the number of crayfish seen by the 

survey period in minutes. 

Results

The 2017 monitoring results are presented in Figure 1 

and the details described in the following text.

Habitat

Water levels were consistent with normal summer 

flows. Water clarity was variable: in Longdon Stream 

100% and Bell Brook between 90 and 100% of the bed 

was visible in the areas surveyed, in Forest Lodge 

Stream 85% of the bed was visible whilst in Kingswood 

Stream above the Elan Valley pipeline the bed was 

not visible although visibility improved downstream 

– c.15% between pipeline and bridleway crossing, 

downstream of the bridleway visibility improved 

further although the deeper sections remained too 

turbid to view the streambed.

There appeared to be no substantial change to the 

stream channels of all four streams. Each provided 

suitable habitat for crayfish – coarse stony substrate, 

overhanging banks and tree roots.

Bell Brook

A torch survey of Bell Brook was completed on 16 

August 2017 by four surveyors (Ann Hill, Graham Hill, 

Mike Averill and Jane Scott). The survey between the 

culvert and the pool started at 20:45 and concluded at 

20:59 (14 minutes); between the pool and the waterfall 

between 21:02 and 21:09 (7 minutes); between the 

pool and the cascade between 21:07 and 21:09 (7 

minutes); between the cascade and the big waterfall 

between 21:10 and 21:42 (32 minutes) and between 

the big waterfall and the St Georges Farm tributary 

between 21:45 and 22:15 (30 minutes), streambed 

visibility was good – between 90 and 100% during 

the survey. No crayfish were seen during the survey 

(Figure 2.) although a range of aquatic invertebrates 

and fish were noted.

2017 Update on the White-clawed Crayfish 
Population within the Wyre Forest GRAHAM HILL

Wyre Forest Study Group

This article is an extract from the Wyre Forest Study Group annual Review 2017



19

In 2016 180 White-clawed crayfish were observed 

during the torching survey, and this was significantly 

lower than in previous years (Hill 2017). Crayfish 

Plague was identified in this stream in autumn 2016 by 

Caroline Savage (pers. Comm. 2016), so it is of interest 

that no Signal Crayfish were found in Bell Brook during 

the 2017 Survey.

Forest Lodge Stream

Two surveys were undertaken of Forest Lodge Stream 

in 2017 by Ann Hill, Graham Hill, Mike Averill and 

Jane Scott. The upper part of the stream, above 

the driveway to Forest Lodge, was surveyed on 14 

August 2017, starting at 20:45 and concluded at 21:18 

(33 minutes) during which two adult and four juvenile 

White-clawed Crayfish were seen. The lower part of 

the stream was surveyed on 15 August 2017 starting 

at 20:37, concluding at 21:32 (55 mins). Twenty adult 

and 30 juvenile White-clawed Crayfish were seen, a 

total of 56 crayfish (Figure 3) and bed visibility was 

generally good with 100% of the bed in the lower 

reach visible and 85% in the upper reach. A range 

of aquatic invertebrates and fish were also noted 

during the survey. The CPUE for 2017 (0.63) (Figure 

4) is lower than that in 2015 although continues a 

general increase since the drought of 2011.

 A total of 56 White-clawed Crayfish were seen during 

the survey in 2017, the third highest recorded, the catch 

per unit effort value (0.63) is also the third highest 

Figure 1: Location of watercourses surveyed in the Wyre Forest in 2017 showing results from each stream 
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Figure 2: White-clawed crayfish observations during night-time torching surveys 
between 2010 and 2017 
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	  	  	  Forest Lodge 
Figure 3: White-clawed crayfish observations during night-time torching surveys 
between 2010 and 2017 
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recorded. There was a steady increase in numbers of 

White-clawed Crayfish between 2012 and 2015, with a 

fluctuating population since 2010. It is encouraging to 

see that native crayfish are present following Crayfish 

Plague arriving in nearby Bell Brook in 2016.

Longdon Stream

Longdon Stream was surveyed on 24 July 2017 by 

two surveyors (Graham Hill and Kathryn Hughes). The 

upper section was surveyed between 21:05 and 21:22 

(17 minutes) the lower section between 21:28 and 21:59 

(28 minutes), and water clarity was good allowing 100% 

of the streambed to be seen. No crayfish were seen 

during the survey (Figure 5), although a trout and 

several caddis larvae were seen in the stream along 

with abundant surface dwelling macroinvertebrates.

There has been a decline in numbers of White-clawed 

Crayfish seen in Longdon Stream during surveys since 

2011, no crayfish have been seen in Longdon Stream 

since 2015 and there is a possibility that this stream no 

longer holds a population of native crayfish. 

Kingswood Stream

Kingswood Stream was surveyed on 25 July 2017 by 

two surveyors (Graham Hill and Kathryn Hughes). 

Between the footbridge and the upper end of the 

survey reach water turbidity was high and it was not 

possible to see the bed of the stream in any of this 

reach. The reach between the removed duck-pond 

and the bridleway crossing was surveyed between 

20:56 and 21:22 (28 minutes), and bed visibility was 

only 15%. No crayfish were seen (Figure 6) although 

four Bullhead were noted to be present along with a 

range of aquatic macroinvertebrates. The reach below 

the bridleway was surveyed between 21:50 and 22:15 

(25 minutes) bed visibility improved so that shallow 

areas of streambed were visible although deeper 

areas were not. No crayfish were seen although five 

Bullhead, a Common Frog and a range of aquatic 

macroinvertebrates were noted.

No crayfish were found in Kingswood stream in 

2017, and water clarity was an issue through most 

of the survey with the bed becoming more visible 

downstream below the bridleway. Water clarity 

continues to hinder torching surveys in Kingswood 

Stream, these conditions would also hinder standard 

searches of refugia. Signal Crayfish were seen below 

the bridleway in 2016, and they were dispatched on 

site. The population of White-clawed Crayfish have 

been in decline since 2011 when surveys began, it is 

possible that Kingswood Stream no longer holds a 

population of native crayfish.

Environmental DNA (eDNA)

Environmental DNA is DNA which can be found within 

samples of water, soil, or air etc., and in 2015 an eDNA 

survey identified Bell Brook, Forest Lodge Stream, 

Longdon Stream and Kingswood Streams as holding 

populations of native crayfish (Troth 2016). This was a 

ground-breaking piece of work by a student from the 

University of Worcester who has moved on to extend 

the research into eDNA techniques with the University 

of Derby. Arrangements were made for a re-survey of 

Bell Brook, Forest Lodge Stream, Longdon Stream 

and Kingswood Streams on 15 August 2017 using 

current techniques – see page 22 of this publication 

for full details.

The 2017 eDNA survey results suggest a small 

population of Signal Crayfish is present in Kingswood 

Stream and a small population of native crayfish in 

Forest Lodge Stream. No crayfish were identified in 

Bell Brook or Longdon Stream. Samples taken from 

the four streams was also examined for evidence of 

Crayfish Plague DNA, positive results were obtained 

from Kingswood Stream and Bell Brook and negative 

results from Longdon and Forest Lodge Streams.

Discussion

Following the arrival of Crayfish Plague in Bell Brook 

in 2013, and the arrival of Signal Crayfish in Kingswood 

Stream in 2016 there was serious concern for the native 

White-clawed Crayfish population of the Wyre Forest. 

As a result the decision was made not to conduct a 

Standard Survey in any stream in 2017 because that 

requires the surveyor to enter the stream with the 
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Figure 5: White-clawed crayfish observations during night-time torching surveys 
between 2010 and 2017 
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Figure 6: White-clawed crayfish observations during night-time torching 
surveys between 2010 and 2017 
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possibility of introducing contamination. Torching 

surveys were conducted from the bank where possible 

although in some places (Longdon and Forest Lodge) 

it was necessary to step into the stream to progress 

the survey. Stringent precautions were taken to 

prevent contamination.

In 2011 four streams in the Wyre Forest held 

populations of native White-clawed Crayfish, and Bell 

Brook held a population of national importance. Since 

then, the survey has found no evidence of White-

clawed Crayfish in Kingswood Stream, Longdon 

Stream and Bell Brook although they are present 

in Forest Lodge Stream. In Kingswood Stream it 

appears that native crayfish are being replaced by 

Signal Crayfish; in Longdon Stream they seem to have 

disappeared although the cause is unknown. Crayfish 

Plague appears to have eradicated native crayfish in 

Bell Brook although it is positive news that no Signal 

Crayfish were seen, nor their DNA detected. 

In 2016 Crayfish Plague was confirmed in Bell Brook 

(Hill 2017), the source and method of introduction 

have not been determined. One possibility had been 

the introduction of infected Signal Crayfish into Bell 

Brook. Data from the torch survey and eDNA survey 

in 2017 has not detected the presence of Signal 

Crayfish, which may suggest that plague was not 

introduced by Signal Crayfish. Whilst this information 

is welcome it should be treated with caution as it is 

more difficult to prove that a species is absent than 

to prove its presence. The eDNA analysis of Bell 

Brook for the presence of Crayfish Plague showed 

a positive result, this was both disappointing and 

surprising. The level of Crayfish Plague DNA was very 

low and without a known crayfish host in the stream 

it was unexpected. This result suggests either that 

crayfish are present in Bell Brook, or that Crayfish 

Plague DNA persists longer in the environment than 

expected. Contamination of samples is possible 

although considered unlikely. It is proposed that 

further eDNA samples are obtained in 2018.

Conclusion

Native crayfish are still present in one stream – 

Forest Lodge, and this is good news although this 

population of White-clawed Crayfish is vulnerable. 

Less good news is that, since regular monitoring 

was commenced in 2010, the White-clawed Crayfish 

populations in three other streams have disappeared 

being replaced by Signal Crayfish in one stream – 

Kingswood. Crayfish Plague has been identified 

in Bell Brook and Kingswood Stream by eDNA 

techniques – this is further ground breaking work by 

Chris Troth. The decline of the native crayfish, the 

expansion of Signal Crayfish populations and the 

spread of Crayfish Plague in the Wyre Forest seems 

to mirror the general national situation in some 

respects.

Further eDNA sampling is planned for early 2018 as 

part of Chris Troth’s research whilst the programme 

of surveys in summer 2018 will be reviewed in the 

light of developments. 
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	   Bell	  Brook	   Forest	  Lodge	  
Stream	  

Longdon	  Stream	   Kingswood	  
Stream	  

Native	  Crayfish	   Negative	   Positive	   Negative	   Negative	  

Signal	  Crayfish	   Negative	   Negative	   Negative	   Positive	  

Crayfish	  Plague	   Positive	   Negative	   Negative	   Positive	  

	  
Table 1. Results of DNA testing for White-clawed Crayfish, Signal Crayfish and Crayfish Plague

 in four Wyre Forest streams in 2017
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