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COMMISSIONED REPORT
Summary
SURVEY AND IDENTIFICATION OF SITES OF IMPORTANCE TO OTTER

IN THE CATCHMENT OF THE RIVER DEE
Report No:
F03LF08

Contractor :
David N. Carss/Centre for Ecology and Hydrology, Banchory 

Background
1. The main objective of the project was to identify important wetland sites for otter in the catchment of the River Dee using a combination of the contractor’s knowledge and expertise and new information from field survey/site visits.  

2. Twenty-five sites were selected and surveyed/visited by Dr Carss in the late winter and early spring of 2004, and spraints and prey remains recorded.  These are a subset of 108 potentially important wetland sites identified in Deeside, including lochs, ponds, fens, bogs and wet woodlands, but excluding watercourses (See Appendix 1).

MAIN FINDINGS
3. Dr Carss and Prof. Kruuk categorised sites were in terms of their importance based on (a) field information from the the 2004 site surveys/visits, (b) information provided by SNH on the habitats, and (c) their knowledge of the sites, including (i) the results of intensive studies on otters carried out by CEH (formerly ITE) at Dinnet and elsewhere on Deeside, and the likelihood of (ii) amphibians being present, and (iii) the sites being productive for eel. 

4. Of the list of 108 sites, 28 sites were ‘confirmed’ as being important sites (IS) for otter: comprising 15 sites in cSACs for otter, and a further 13 sites in the wider catchment (of which 3 and 7 sites respectively were visited/surveyed in 2004).  No IS were identified within the Cairngorms, Ballochbuie or Glen Tanar cSACs.  

5. A further 23 sites were neither obviously important or unimportant for otter and thus remained categorised as potentially important sites (PIS):  comprising 5 sites in cSACs for otter and a further 18 in the wider catchment (of which 1 and 4 respectively were visited/surveyed in 2004).

6. 38 sites were categorised as having no particular importance to otter (NIS), divided equally amongst otter cSACs and the wider catchment.  In the case of the NIS in otter cSACs this was based on the judgement of the contractor, but 10 of the NIS in the wider catchment had been selected for survey and visited/surveyed.  Of these ten sites, spraints were found on four, thus illustrating that otters indeed use the less important sites, as well as the more important.

7. The 28 important sites are concentrated in the subcatchments between Dinnet and Banchory, in particular in the Dinnet area (13 sites), with only one site, Loch Muick, above Ballater, and three east of Banchory.  Sites identified as being important for otter are open water bodies, fens and wet woodlands, but generally not bogs.  Sites categorised as potentially important (PIS) are more widely distributed across the catchment, from the oxbow in Glen Derry and lochans near Loch Builg in Glen Gairn to lowland raised bog sites at Netherley and Garlogie, towards Aberdeen. (See below for a fuller listing and analysis of sites by location and habitat).
8. Frogs and toads are considered to be “seasonally very important prey” for otters in Deeside and elsewhere.  Focussing on eels and amphibians in any future, more intensive surveys of wetland sites may prove to be a more effective way of categorising important otter habitat than intensive studies on otters themselves.

9. Watercourses linking important wetland sites with the River Dee cSAC should be viewed as important links in this context, for example the watercourse to Braeroddach.


For further information on this project contact :  Mike Smedley


Scottish Natural Heritage, 17 Rubislaw Terrace, Aberdeen, 

          AB10 1XE Tel.no. 01224 642863


For further information on the SNH Research & Technical Support                Programme 
contact : The Advisory Services Co-ordination Group

          Scottish Natural Heritage 2 Anderson Place, Edinburgh EH6 5NP Tel: 0131 446 2400 or ascg@snh.gov.uk
SURVEY AND IDENTIFICATION OF SITES OF IMPORTANCE TO OTTER IN THE CATCHMENT OF THE RIVER DEE 

CONTENTS

SNH SUMMARY AND ANALYSIS OF RESULTS
…
…
…
2

0. Summary
…
…
…
…
…
…
…
…
…
9

1. Introduction
…
…
…
…
…
…
…
…
13

2. Objectives

…
…
…
…
…
…
…
…
14

3. Methods
…
…
…
…
…
…
…
…
…
15

4. Results
…
…
…
…
…
…
…
…
…
17

5. Discussion

…
…
…
…
…
…
…
…
22

6. References

…
…
…
…
…
…
…
…
24

7. Appendix 1. List of potentially important sites for otter 


in the Dee catchment (SNH and expert evaluation)
…
25

8. Appendix 2. Field notes from site visits to a sample of potentially 


important sites for otter in the Dee catchment 


(13 February – 27 March 2004)
…
…
…
…
31

ANALYSIS OF RESULTS

Analysis of results - geography and habitats 
Important and potential sites for otter in (a) the Dee catchment and (b) the Dinnet area are shown below in Figures 1 and 2, respectively.

The 28 important sites are concentrated in the subcatchments between Dinnet and Banchory, in particular in the Dinnet area (13 sites), with only one site above Ballater, and with three east of Banchory.  Of these 28 sites, Loch Muick is the only site upstream of Ballater and the Dinnet sites, and the only upland site.  The sites within the Muir of Dinnet cSAC and the Dinnet subcatchment part of the River Dee cSAC comprise Davan, Kinord and Clarack Lochs, Black, Ordie and Parkin’s Mosses, plus the mosses along the Monandavan and Dinnet Burns, and the woodland along the Kinaldie Burn.  Other sites in this subcatchment comprise Boggerfool pond (Muir of Dinnet SSSI, Groddie Moss (north of the SSSI), and the Pronie Loch (near the watershed).  The important sites in subcatchments adjacent to Dinnet, ie. Braeroddoch and three sites in the Tarland subcatchment, namely Loch of Aboyne SSSI, Gellan Moss and the fish ponds at Hopewell, are all located outside otter cSACs, but the Fairy Loch, along the Tanar, is within the River Dee cSAC.  West of Banchory, three further important sites are located within the River Dee cSAC, ie. the Burn of Angels (near Potarch), and two areas of woodland along the Canny at Glassel.  Loch Slui, which is outside the River Dee cSAC, is a further IS in the Canny subcatchment.  The loch at Cormech (3 km SW of Strachan), is the only important site on Feughside, but is separated by a short distance from the River Dee cSAC.  The three sites to the east of Banchory, Crathes Castle dam and ponds, Loch of Park SSSI and Loch of Skene SSSI are all located outside the River Dee cSAC.

Sites categorised as potentially important (PIS) are more widely distributed across the catchment, from the oxbow in Glen Derry to Leuchar Moss, near Garlogie.  PIS in the more upland subcatchments above Ballater also comprise three sites in otter cSACs, ie. Lochans Oir and Feurach (in Glen Gairn, Eastern Cairngorms SSSI), Allanmore (near Braemar, River Dee cSAC), Felagie moss (by Craig Leek SSSI, River Dee cSAC), and four further sites:  Abergeldie wooded bog, Bruntland fen (Abergeldie), Loch Ullachie (near Ballater), and Glen Muick.  PIS in the Dinnet and Aboyne areas comprise Green Moss, Groddie moss
Fen by Kirkstyle, Glen Gairn
Monandavan moss
Glendavan, Mosstown, Logie Coldstone pond, and Birsemoor Loch, none of which are within otter cSACs Braeroddach Loch
Gellan Moss
Greendams 1
Loch of Park SSSI
Loch of Leys
Morrone Birkwood SSSI/cSAC
Fen along Burn of Angels
Fen by Newmill, Burn of Birse
Auchlossan
Coulachan
Fen SE of Ord Hill, Dinnet 
Dinnet Burn fens
Black Moss of Dinnet
.  Towards Banchory, PIS comprise the Muir of Dess, Parkin's Moss, Dinnet
Small Dinnet kettle hole 1
Small Dinnet kettle hole 2
Bog in Doire Bhraghad, Glen Lui
Moine Chruinn
Small bog in Ballochbuie 1
Small bog in Ballochbuie 2
Allachy forest mires
South Lasts District Wildlife Site
Kinaldie burn
Tillyfumerie woodlands
Pictillum (north of Kincardine, in Canny subcatchment), and the Bog Loch (Sluie, also Canny), with the Moss of Powlair and the fen at  Hindrum wood
Stonyfords Burn riparian scrub
Loch of Aboyne SSSI
Loch of Skene
Loch Davan
Loch Kinord
Loch Clarack
Feragie loch
Loch Callater
Glen Callater
Boggerfool, Dinnet
Fish ponds at Hopewell, Tarland
Greendams 2 on Feughside, of which only the latter is within the River Dee or associated cSACsCrannach pond
Queel pond
Loch Vrotochan
Loch Phadruig
Springhill
Glen of the Peat Lochies
Glen Dee pools and bogs
Lui oxbow
Baddoch Burn pool
Eag Dubh, Glen Gairn
Canny woodland 1
Canny woodland 2
Peelie Burn pond
Crathes Castle dam and ponds
Culter dam and fens
Bog along the Burn of Drum
.  Below Banchory, the following sites, none of which are within otter cSACs, are categorised as PIS:  Black Moss (near Crathes), ?Pond in Craigwell Wood, Aboyne
Hollow in Craigwell Wood, Aboyne
Loch Muick
Pools E of Lui
Moss Maud
Red Moss of Candyglirach
Carnie Woods
Arnhall Moss LNR
Leuchar Moss, Quartain's Moss (near Crathes), Moss of Air (Garlogie), and Red Moss of Netherley SSSI/cSAC.

Sites identified as being important for otter are open water bodies and fens.  No bogs have been categorised as important for otter but the Black Moss of Dinnet (Muir of Dinnet cSAC), is an IS with an area of bog, along with fen, swamp and woodland.  Furthermore, a number of bogs have been identified as PIS, including sites in the upper and lower parts of the catchment.  These comprise Glen Muick, Felagie moss, Abergeldie wooded bog, the Red Moss of Netherley SSSI/cSAC and Leuchar Moss.  A number of other lowland mires may also contain bog, including Quartain's Moss, and Moss of Air.   

Within the Cairngorms, Ballochbuie, or Glen Tanar cSACs, each of which is an otter cSAC, two PIS have been identified but no IS.  These comprise Glen Derry oxbow and Lochans Oir and Feurach, Glen Gairn.

Within the River Dee cSAC and associated cSACs a number of sites were categorised as NI.  In the River Dee cSAC these comprise Glen Dee pools and bogs, Lui oxbow, Baddoch Burn pool, Pools E of Lui, South Lasts District Wildlife Site
Kinaldie burn
Tillyfumerie woodlands
Pictillum
Hindrum wood
Loch of Aboyne SSSI
Loch of Skene SSSI
Loch Davan
Loch Kinord
Loch Clarack
Feragie loch
Glen Callater, Loch Callater, Boggerfool, Dinnet
Fish ponds at Hopewell, Tarland
Greendams 2
Cormech
Heatheryhaugh woodlands
Fairy Loch
Glen Derry oxbow
?Pond in Craigwell Wood, Aboyne
Hollow in Craigwell Wood, Aboyne
Loch Muick
Moss Maud
Red Moss of Candyglirach
Carnie Woods
Arnhall Moss LNR
Leuchar Moss
Red Moss of Netherley SSSI and cSAC
Hare Moss
Skene Moss
Geldie Burn bogs
Glen Muick
Monaltrie Moss
Head of the Black Burn
Moine Buidhe
Black Moss
Heath Cottage, Crathie
Glas-choille valley
Morven Burn basin inc cSAC
Quartain's Moss
Lochside, Loch of Skene
Moss of Air
Muir of Dess
Cunnach Moss
Murtle den 1
Black Moss
Netherwoodside
Gelder fen, and the Cambus o May fen
Pronie Loch
Loch Ullachie
Crannach pond
Queel pond
Birsemoor Loch
Loch Vrotochan
Loch Phadruig
Springhill
Glen of the Peat Lochies
Stonyfords Burn riparian scrub (Canny), which has not been surveyed.  Unknown sites comprise the Geldie Burn bogs, the fens by Newmill (Burn of Birse) and at Greendams 1 (Feugh).  

Sites categorised as NI in cSACs associated with the River Dee comprise (i) the Lochans Oir and Feurach, Glen Gairn
Canny woodland 1
Canny woodland 2
Peelie Burn pond
Crathes Castle dam and ponds
Culter dam and fens
Allanmore
Bog in Doire Bhraghad (Glen Lui) and Eag Dubh (Glen Gairn) in Cairngorms cSAC,  (ii) Moine Chruinn and Small bogs 1 and 2 in Ballochbuie cSAC, (iii)  Bog along the Burn of Drum, Glen Dui, Allt na Cloch bog and Allachy forest mires in Glen Tanar cSAC, and (iv) Small kettle holes 1 and 2 in Muir of Dinnet cSAC.  
Watercourses linking important wetland sites with the River Dee cSAC include the watercourse to Braeroddach, as highlighted by Prof Kruuk.  By defintion, these watercourses also include (i) the side and headwaters of the Dinnet and Tarland Burn to Pronie Loch, Groddie moss, Gellan Moss, Hopewell ponds, and Loch of Aboyne, (ii) the Bennie to Loch of Leys, (iii) the Coy Burn to Loch of Park SSSI, and (iv) the Culter Burn to Loch of Skene SSSI.
Mike Smedley

Figure 1. Important and potential sites for otter in the Dee catchment. 
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Figure 2. Important and potential sites for otter in the Dinnet area.
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SUMMARY

Introduction

(1) The River Dee candidate SAC comprises the main stem of the river and tributaries accessible to salmon.  Qualifying interests are Atlantic salmon, freshwater pearl mussel (mainly confined to the main stem), and otter, which occurs throughout the catchment.  The boundary of the cSAC contains semi-natural habitats along the river, including riparian woodland.  If continuous with the river system, some adjacent wetlands are also contained within the cSAC boundary.  Within the wider catchment, otter is a qualifying interest at the Muir of Dinnet cSAC and in a number of upland and woodland cSACs (Cairngorms, Ballochbuie, Glen Tanar).

(2) Under Article 6 of the Habitats Directive, the UK is required to take appropriate steps to avoid, in the SACs, the deterioration of the habitats of the qualifying species as well as their disturbance, in so far as such disturbance could be significant.  Thus any plan or project likely to have a significant effect on cSAC like the River Dee is required to have an appropriate assessment of its implications for the site.  This obligation can apply not only to plans and projects located with the boundary of the cSAC but also those located in the wider catchment.

(3) Under Article 12 of the Habitats Directive, the UK is required to establish a system of strict protection for certain animal species including otter. Under the proposed changes to the Habitats Regulations, it is proposed to strengthen this protection still further by specifically making acts that would result in the deterioration of breeding sites or resting places a criminal offence.

(4) Further survey work is required to identify key locations for otter in the Dee catchment.  This will inform the assessment of development and other proposals located within the catchment and possibly affecting the River Dee cSAC and its qualifying interests.  This requirement is recognised in the draft catchment management plan for the River Dee.

Objectives & methods

(5) Objectives of the present project were to (i) collate and evaluate existing information on sites of importance for otter in the Dee catchment, (ii) establish a framework for carrying out surveys of potentially important sites for otter using catchment scale datasets of potentially important habitats, (iii) carry out a sample survey of potentially important sites for otter in the catchment, using spraint and other marks as indication of use, (iv) identify important sites for otter in the catchment and categorise likely use in terms of resting, breeding and foraging, and (v) identify key otter site and habitat preferences in the Dee catchment.

(6) A framework for surveying potentially important sites for otter was established. Using catchment scale datasets of potentially important habitats, an initial list of 108 potential survey sites was provided by SNH. Given severe time limitations, a stratified sample of sites was chosen for field visits. 

(7) The survey concentrated on potentially important sites outside of cSACs for otter, with a few other classes of sites included for comparison. The latter included a few sites in cSACs, one or two of the sites of ‘lesser importance’ for each habitat type, and one or two sites considered ‘important’ prior to the survey. Based on these criteria, 39 sites were selected for survey during the present study, subdivided into 7 habitat classes.  

(8) A survey of these sites was undertaken between 13 February and 27 March 2004, using spraints and uneaten prey remains as indication of use. Field information was subsequently collated and was used to produce ‘value judgements’ from which sites were re-categorised as being either ‘important’ (IS), ‘potentially important’ (PIS) or ‘not important’ (NI) for otter.

(9) The complete list of 108 sites was also examined by Prof. H Kruuk who (i) commented on their potential as otter habitat, categorising the status of sites as ‘important’ (IS), ‘potentially important’ (PIS), ‘not important’ (NI) and ‘unknown’ (UNKN), and (ii) offered additional sites. Thus the existing information on sites of likely importance for otter in the Dee catchment (SNH dataset) were collated with both published and unpublished CEH studies into otter ecology and distribution within the catchment. 

Methodological considerations

(10) It is difficult to determine the true ‘importance’ of sites to otters, even when recording the habitat use of radio-tracked animals. Categorisation as ‘important’ was often based on the presence of amphibian (common frog Rana temporaria and/or common toad Bufo bufo), remains in otter spraints or the likelihood of the site being a spawning site for amphibians. Thus, the present survey indicated no more than otter presence or absence. Similarly the specified categories of ‘resting’, ‘breeding’ and ‘foraging’ sites are often very difficult to determine in the field. Thus the survey offered no more than general remarks in relation to these habitat characterisations based on specific field signs and more general habitat features.  

(11) ‘Key’ otter sites and ‘habitat preferences’ in the Dee catchment were identified as far as was possible. However, the present study was unable to identify ‘key’ otter sites although it did identify those currently used (or not) by otter, and, by inference, the likely use (or not) of similar sites elsewhere (at least during the time of year at which the survey was conducted). Such a snap-shot survey is no substitute for a more intense (seasonal) investigation of potential otter sites in the Dee catchment. Similarly, establishing otter habitat ‘preference’ was not possible and some published research suggests that such information cannot be derived from spraint surveys.

(12) Lack of official access was a problem in the present study as there was no time to get official access during this work. The present study was therefore a preliminary survey using only limited ‘public access’ to sites – walks along well-defined paths, checking drains from road bridges etc. Given this necessarily broad-brush approach, the present study combined information from limited site visits and interpretation based on value judgements from previous research into otter ecology on Deeside.

Results

(13) 25 sites were visited (13 February to 27 March 2004). A further seven sites were not but were either familiar to the author or could be viewed from adjacent roads and so value judgements only were made for these sites. Access to the remaining seven sites was severely restricted (e.g. by deer fencing, adverse weather conditions, etc.) and so no information was available. 

(14) Sites either fell into one of two distinct categories, being clearly important (40% of sites visited) for otters or not important (36% of sites: often degraded habitats). Categorisation of the remaining sites (24%) was not so obvious and, given the study limitations, these sites were categorised as ‘potentially important’. Current field work refined the original SNH categorisation and suggested that nine (36%) of the sites were not important for otters (the original SNH categorisation listed three sites that were probably not important).

(15) For the 25 sites visited, it was possible to compare the status of site provided originally by SNH and the one assigned after the visit. In most (n = 20, 80%) cases, sites were categorised differently after visits. However, there was a pattern in the revised categorisation. The majority (64%) of those sites categorised originally as ‘potentially important’ were subsequently re-categorised as ‘important’ (the remaining sites were re-categorised as ‘not important’). The majority (67%) of those sites categorised originally as ‘probably not potentially important’ were subsequently re-categorised as ‘not important’ (the remainder were re-categorised as ‘potentially important’). 

(16) For the 25 sites visited, it was possible to compare the status of each site with the one assigned by Prof. H Kruuk. In most cases (80%) there was agreement between HK and the author (this was the case for all 9 ‘not important’ sites). The remaining 5 cases involved discrepancies between sites categorised as ‘potentially important’ and ‘important’. In 3 cases the author categorised sites as ‘potentially important’ and HK categorised them as ‘important’, in 2 cases the reverse was true.

(17) Based on 101 sites re-evaluated by H Kruuk (7 sites were unknown to HK), most of those sites originally evaluated by SNH as broadly ‘important’ (i.e. as IS or IS?) or ‘not important’ (i.e. as NI? or NI) were re-evaluated as such. Of the remaining sites (n = 87) categorised as potentially important or probably not so, respectively, more potentially important sites were re-evaluated as important and more probably not important sites as not important than expected.

(18) For a broad-brush evaluation at the catchment scale, HK’s evaluations were assigned to five habitat categories. There were significant differences between HK’s evaluations in relation to habitat type. Overall, the majority of semi-natural standing waters (53%), man-made standing waters (67%) and fens (53%) were categorised as important or potentially important sites for otters and the majority of lowland and upland bogs (67% and 83%, respectively) were categorised as not important for otters. 

(19) ‘Not important’ otter habitat appeared relatively easy to identify both in the field and through expert knowledge of otter ecology within the catchment. Although sites visited in the present were categorised as ‘not important’, this did not necessarily mean that otters never used them. Of the 18 sites visited were spraints were found, 4 (22%) were subsequently categorised as ‘not important’ for otter.

(20) Three additional sites were identified (by the author and HK) for consideration as important for otters within the Dee catchment. These were L. Sluie, Craiglash, Logie Coldstone pond, and Braeroddach outflow burn.

Conclusions

(21) ‘Important’ otter sites were not necessarily only those where spraints were found. ‘Importance’ to otters was often based on the presence of amphibian (common frog Rana temporaria and/or common toad Bufo bufo) remains in otter spraints or the likelihood of the site being a spawning site for amphibians. Frogs and toads are considered to be “seasonally very important prey” for otters in Deeside and elsewhere. 

(22) The present study has clearly gone some way to identifying ‘important’ otter habitat within the Dee catchment.  Otters clearly used standing waters and fens more than bogs, at least during the study period. Currently, many of these sites are outwith the River Dee cSAC. If further extension is carried out in the future, there may also be the opportunity to include further aquatic and terrestrial habitats for otter. Sites identified in the present study should be considered for inclusion in any future extension of the River Dee cSAC. Similarly, the watercourses linking important wetland sites with the Dee’s tributaries etc. should be viewed as important transit routes and should also be given consideration. Furthermore, these sites should be given further consideration in the context of the River Dee Catchment Management Plan.  

(23) Many of the sites identified in the present survey appeared ‘important’ to otter within the Dee catchment. In many cases, such a categorisation was based upon the likely value of sites as amphibian spawning (or overwintering) sites. As amphibians are a highly seasonal prey resource, their inclusion in habitat surveys would be extremely informative from the perspective of otter ecology and conservation within the catchment. Similarly, many of the wetland sites visited are potentially productive eel (Anguilla anguilla) habitats, another common food of otters in. Thus there is a need for such wetland sites to be surveyed more intensively than was possible in the present study. Focussing on these two important components of otter diet may prove to be a more effective way of categorising ‘important’ otter habitat than intensive studies on otters themselves.

1. Introduction

1.1 River Dee cSAC

The River Dee candidate SAC comprises the main stem of the river and tributaries accessible to salmon.  The qualifying interests of the cSAC are salmon, freshwater pearl mussel, which is mainly confined to the main stem, and otter, which occurs throughout the catchment.  The boundary of the cSAC contains semi-natural habitats along the river, including riparian woodland.  Some adjacent wetlands are also contained within the cSAC boundary where these are continuous with the river system (e.g. Felagie moss).  Within the wider catchment, otter is a qualifying interest at the Muir of Dinnet cSAC and in a number of upland and woodland cSACs, namely the Cairngorms, Ballochbuie and Glen Tanar.

A review and summary of data on the distribution of otters along the main stem of the River Dee, and in its catchment was carried out by CEH for SNH in 2000 (Conroy 2000).  

Under Article 6 of the Habitats Directive, the UK is required to take appropriate steps to avoid, in the SACs, the deterioration of the habitats of the qualifying species as well as their disturbance, in so far as such disturbance could be significant.  Thus any plan or project likely to have a significant effect on cSAC like the River Dee is required to have an appropriate assessment of its implications for the site.  This obligation can apply not only to plan and projects located within the boundary of the cSAC but also those located in the wider catchment.

The regulatory regimes affected by this aspect of the Directive are specified in the Habitat Regulations and include Development Control and waste water discharges.  Forestry and agriculture are also affected.

1.2 European Protected Species

Under Article 12 of the Habitats Directive, the UK is required to establish a system of strict protection for certain animal species including otter. It is thus an offence, under the Habitat Regulations, to damage or destroy a breeding site or resting place of an otter, unless it is an incidental result of a lawful operation and could not reasonably have been avoided.  The destructive act does not have to be deliberate or intentional for an offence to have been committed.  Even entirely unintentional acts could potentially result in a criminal prosecution.  Under the proposed changes to the Habitats Regulations, this protection will be strengthened still further by specifically making acts that would result in the deterioration of breeding sites or resting places a criminal offence.

The intentional killing or injuring of otter is also an offence under the Wildlife and Countryside Act 1981 (as amended).  Under the Nature Conservation Bill, it will also be an offence for any person to recklessly kill or injure this species.  

Further survey work is required to identify key locations for otters in the catchment.  This will inform the assessment of development and other proposals located within the catchment and possibly affecting the River Dee cSAC and its interests.  This requirement is recognised in the draft catchment management plan for the River Dee.

1.3 Catchment management plan for the River Dee

In tandem with the proposed designation of the River Dee as a SAC, a number of statutory bodies are developing a catchment management plan for the Dee.  The habitat section of the draft plan dated December 2003, contains an overall objective for otter, as follows:   

HE4  To maintain the population of otters and its current distribution through the river catchment, and safeguard the range and extent of habitat conditions necessary. 

HE4.1  Assess existing data to identify known otter use of the river system and catchment, and areas of potentially good quality habitat, and those where habitats have been degraded.

HE4.2  Where existing data are not available, undertake surveys using approved methodology to determine locations of key habitats supporting otter holts and couches throughout the catchment.

HE4.3  Promote best practice by raising awareness of relevant guidance and by the prevention of operations that would have an adverse impact, through  the application of appropriate assessments into plans or projects that are likely to have a significant effect upon the otter population.  Existing guidance comprises:

· Riparian Management leaflet (SEPA)

· Managing River Habitats for Fisheries (SEPA)

· Best Practice Guidelines for River engineering (Aberdeenshire Council)

2. Objectives
(i) To collate and evaluate existing information on sites of importance for otter in the Dee catchment

(ii) To establish a framework for carrying out surveys of potentially important sites for otter using catchment scale datasets of potentially important habitats (e.g. Land Cover of Scotland 1988 and Grampian Regional Council’s natural habitat survey).

(iii) To carry out a sample survey of potentially important sites for otter in the catchment, using spraint and other marks as indication of use.

(iv) To identify important sites for otter in the catchment and categorise likely use in terms of resting, breeding and foraging.

(v) Based on this work and previous work, identify key otter site and habitat preferences in the Dee catchment.

3. Methods

3.1 Site selection

A framework for carrying out surveys of potentially important sites for otter was established through consultation with the Nominated Officer. Using catchment scale datasets of potentially important habitats (i.e. Land Cover of Scotland 1988 and Grampian Regional Council’s Natural Habitat Survey 1985), an initial list of 108 potential survey sites was provided by SNH (Appendix 1). Extracting relevant geographical information from CEH’s DeeCAMP GIS package was not appropriate/possible and no additional sites were added from this source. Given the severe time limitations on the present project, a stratified sample of sites was chosen for field visits.  Some of the more remote sites were excluded, as were many considered to be of ‘lesser quality’ for otter. 

Thus, the survey concentrated on the potentially important sites not in cSACs for otter with a lower number of other classes of sites included for comparative purposes. The latter included a few sites in cSACs, one or two of the sites of ‘lesser importance’ for each habitat type and one or two sites considered ‘important’ prior to the survey. 

Based on these criteria, the Nominated Officer selected 38 sites from those listed in Appendix 1 for survey during the present study (Table 1), subdivided into 7 habitat classes.  Subsequently, another site was added to this list, the Bog Loch, Craiglash (NO 635 980), bringing the total number of sites for consideration in the present study to 39.

3.2 Field visits

A survey of potentially important sites for otter was carried out in the catchment between 13 February and 27 March 2004, using spraints and other marks as indication of use. Spraints are likely to be the most conspicuous otter signs. Moreover the frequency of spraint deposition tends to be relatively high during the winter (Kruuk, 1995). Otter presence may also be recorded from uneaten prey remains (e.g. Carss et al. 1990, Brown 1997). Advantage was to be taken of any snow falls during the study period as these offer the best opportunity to search for otter tracks. The presence of waterfowl and fish-eating birds on study sites was also recorded.

As far as was possible, ‘important’ sites for otter in the catchment were identified. It is however difficult to determine the true ‘importance’ of sites to otters, even when recording the habitat use of radio-tracked otters (Kruuk et al. 1998). Thus, the data collected during the present study were likely to indicate no more than otter presence or absence. Similarly the specified categories of ‘resting’, ‘breeding’ and ‘foraging’ sites are often very difficult to determine in the field. Thus the present study can offer no more than general remarks in relation to this habitat characterisation based on specific field signs and more general habitat features.  

	No.
	Site
	Grid Reference
	Status

	(1) Natural pools and lochs

	1
	Boggerfool, Dinnet
	NJ 434 011
	PIS

	2
	L. Muick
	NO 290 083
	PIS

	3
	Lui Oxbow
	NO 628 993
	PIS

	4
	L. Callater
	NO 184 840
	PIS

	5
	L. of Aboyne SSSI
	NO 537 997
	IS

	(2) Semi-natural pools and lochs

	6
	Hopewell ponds, Tarland
	NJ 455 053
	PIS

	7
	Pronie Loch
	NJ 422 082
	PIS

	8
	L. Ullachie
	M0 340 948
	PIS

	9
	Crannach pond
	NO 393 985
	PIS

	10
	Queel ponds
	NO 404 983
	PIS

	11
	Birsemoor Loch
	NO 526 974
	PIS

	12
	Crathes Castle pond
	NO 743 965
	PIS

	13
	Greendams 1
	NO 644 898
	PIS

	14
	Fairy Loch
	NO 484 962
	PIS

	15
	Bog Loch, Craiglash
	NO 635 980
	*

	(3) Fens, open or wooded

	16
	Feragie Loch
	NO 161 913
	PIS

	17
	Green Moss
	NJ 452 019
	PIS

	18
	Groddie Moss
	NJ 429 035
	PIS

	19
	Glendavan, Dinnet
	NJ 435 015
	PIS

	20
	Cambus O’May Fen
	NO 417 968
	PIS

	21
	Loch of Park SSSI
	NO 769 987
	PIS

	22
	Pictillum
	NJ 619 007
	PIS

	23
	Moss of Powlair
	NO 623 911
	PIS

	24
	Gellan Moss
	NJ 491 021
	IS

	25
	Braeroddach Loch
	NJ 482 002
	IS

	26
	Felagie Moss
	NJ 197 927
	IS?

	27
	Greendams 2
	NO 648 899
	PIS

	28
	Burn of Angels Fen
	NO 602 973
	PIS

	29
	South Lasts DWS
	NJ 833 033
	PIS?

	(4) Riparian woodland – wooded fen along a watercourse

	30
	Hindrum Wood
	NJ 603 017
	PIS

	31
	Kinaldie Burn
	NJ 415 057
	PIS

	(5) Bogs – lowland, raised

	32
	Moss Maud
	NO 628 993
	PIS

	33
	Red Moss of Candyglirach
	NJ 746 014
	PIS

	34
	Carnie Woods
	NJ 815 062
	PIS?

	(6) Bogs – upland, valley

	35
	Abergeldie
	NO 307 951
	PIS

	36
	Glen Muick
	NO 225 984
	PIS

	37
	Doire Bhraghad, Glen Lui
	NO 068 904
	PIS

	(7) Moorland with flushes

	38
	Morrone Birkwood
	NO 137 905
	PIS?

	39
	Glas-choille valley
	NJ 3000 035
	PIS?


Table 1. List of 39 potentially important sites for otter in the Dee catchment chosen for field visits in the present study. Sites in cSAC for otter are shown in blue. IS = important site, IS? = probably important site, PIS = potentially important site, PIS? = probably not potentially important site, * = no status information available for this site.

3.3 Information collation for 39 sites

Extensive field notes were taken during each site visit. In addition, otter spraints were collected and examined in the field: some main prey items could be identified and spraints categorised as being ‘fresh’ (< 48 hrs old) or ‘old’ (perhaps up to 2-3 months). Field notes also included comments on any human activities on, or adjacent to, sites. This field information was subsequently collated, and, together with the author’s knowledge gained from previous otter research in the catchment (e.g. Kruuk, 1995, Carss et al. 1998), was used to produce ‘value judgements’ from which sites were re-categorised as being either ‘important’ (IS), ‘potentially important’ (PIS) or ‘not important’ (NI) for otters. 

3.4 Additional expert evaluation

The complete list of 108 sites (Appendix 1) was also examined by Prof. H Kruuk who (i) commented on their potential as otter habitat and (ii) offered additional sites. Thus the existing information on sites of likely importance for otter in the Dee catchment (SNH dataset) were collated with both published and unpublished CEH studies into otter ecology and distribution within the catchment. As some of this information was ‘anecdotal’, it was evaluated in relation to its ‘quality’, and if historical, its likely current relevance. Moreover, without intensive fieldwork (e.g. intensive otter surveys or radio-tracking studies), these comments rely currently on value judgements only. 

3.5 Methodological limitations

Based on the present study and previous work, ‘key’ otter sites and ‘habitat preferences’ in the Dee catchment were identified as far as was possible. However, the present study was unable to identify ‘key’ otter sites although it did identify those currently used (or not) by otters, and, by inference, the likely use (or not) of similar sites elsewhere (at least during the time of year at which the survey was conducted). Similarly, establishing otter habitat ‘preference’ was not possible and some published research suggests that such information cannot be derived from spraint surveys (Kruuk 1995). Nevertheless, despite such methodological limitations, and given the time constraints on the present study, CEH worked closely with the Nominated Officer in order to produce the most useful and relevant information from this study.

4. Results

4.1 Site information and status revision

A total of 25 sites were visited during the study period (13 February to 27 March 2004) and full field notes are given in Appendix 2. A further seven sites were not visited (15, 17, 19, 21, 24, 25, 29 – see Table 1), but were either familiar to the author or could be viewed from adjacent roads and so value judgements only are presented for these. Access to the remaining seven sites (3, 4, 23, 26, 33, 35, 37) was severely restricted during the study period (e.g. by deer fencing, adverse weather conditions, etc.) and so no information is provided on them in the present report. The revised status of all 32 ‘study sites’ (i.e. visited or value judgement only) is given in Table 2.

	No.
	Site
	Information source
	Revised Status

	(1) Natural pools and lochs

	1
	Boggerfool, Dinnet
	SV 
	IS

	2
	L. Muick
	SV 
	PIS

	3
	Lui Oxbow
	Not visited
	-

	4
	L. Callater
	Not visited
	-

	5
	L. of Aboyne SSSI
	SV 
	IS

	(2) Semi-natural pools and lochs

	6
	Hopewell ponds, Tarland
	SV 
	IS

	7
	Pronie Loch
	SV 
	IS

	8
	L. Ullachie
	SV 
	PIS

	9
	Crannach pond
	SV 
	NI

	10
	Queel ponds
	SV 
	NI

	11
	Birsemoor Loch
	SV 
	IS

	12
	Crathes Castle pond
	SV 
	IS

	13
	Greendams 1
	SV 
	PIS

	14
	Fairy Loch
	SV 
	PIS

	15
	Bog Loch, Craiglash
	VJ only
	PIS

	(3) Fens, open or wooded

	16
	Feragie Loch
	SV
	NI

	17
	Green Moss
	VJ only
	IS

	18
	Groddie Moss
	SV 
	IS

	19
	Glendavan, Dinnet
	VJ only
	PIS

	20
	Cambus O’May Fen
	SV 
	NI

	21
	Loch of Park SSSI
	VJ only
	PIS

	22
	Pictillum
	SV 
	PIS

	23
	Moss of Powlair
	Not visited
	-

	24
	Gellan Moss
	VJ only
	IS

	25
	Braeroddach Loch
	VJ only
	IS

	26
	Felagie Moss
	Not visited
	-

	27
	Greendams 2
	SV 
	IS

	28
	Burn of Angels Fen
	SV 
	IS

	29
	South Lasts DWS
	VJ only
	NI

	(4) Riparian woodland – wooded fen along a watercourse

	30
	Hindrum Wood
	SV 
	NI

	31
	Kinaldie Burn
	SV 
	IS

	(5) Bogs – lowland, raised

	32
	Moss Maud
	SV 
	NI

	33
	Red Moss of Candyglirach
	Not visited
	-

	34
	Carnie Woods
	SV 
	NI

	(6) Bogs – upland, valley

	35
	Abergeldie
	Not visited
	-

	36
	Glen Muick
	SV 
	PIS

	37
	Doire Bhraghad, Glen Lui
	Not visited
	-

	(7) Moorland with flushes

	38
	Morrone Birkwood
	SV
	NI

	39
	Glas-choille valley
	SV
	NI


Table 2. List of sites in the Dee catchment visited in the present study showing revised status for otter based on site visit (SV, n = 25 sites) or value judgement only (VJ, n = 7 sites ). Sites in cSAC for otter are shown in blue. IS = important site, PIS = potentially important site, NI = not important site. 
Revised status was determined from a combination of information collected during site visits and value judgements based on previous experience of otter ecology in Deeside. Essentially, sites either fell into one of two distinct categories, being clearly important (40% of sites visited) for otters or not important (36% of sites: often degraded habitats). Categorisation of the remaining sites (24%) was not so obvious and, given the study limitations, these sites were categorised as ‘potentially important’. Categorisation as ‘important’ was often based on the presence of amphibian (common frog Rana temporaria and/or common toad Bufo bufo) remains in otter spraints or the likelihood of the site being a spawning site for amphibians (see Discussion). 

A total of 88 otter spraints were collected from 18 (72%) of the 25 sites visited, the remaining 7 sites having no spraints. Of the 18 sites were spraints were found, 9 (50%) were categorised as ‘important’ for otters, 5 (28%) as ‘potentially important’ and 4 (22%) as ‘not important’ for otters.

For the 25 sites visited in the present study, it was possible to compare the status of site provided originally by SNH and the one assigned after the visit (information in Table 1 and 2, respectively). In most (n = 20, 80%) cases, sites were categorised differently after visits during the present study. However, there was a pattern in the revised categorisation of sites. First, the majority (64%) of those sites categorised originally as ‘potentially important’ (PIS, n = 14 sites) were subsequently re-categorised as ‘important’ after a site visit (the remaining 36% of sites were re-categorised as ‘not important’). Second, the majority (67%) of those sites categorised originally as ‘probably not potentially important’ (PIS?, n = 6 sites) were subsequently re-categorised as ‘not important’ after a site visit (the remaining 33% were re-categorised as ‘potentially important’. 

4.2 Additional expert evaluation
For the 25 sites visited in the present study, it was possible to compare the status of site with the one assigned by Prof. H Kruuk based on his extensive experience of otter ecology in Deeside and elsewhere. In most cases (80%) there was agreement between HK and the author (this was the case for all 9 ‘not important’ sites). The remaining 5 cases involved discrepancies between sites categorised as ‘potentially important’ and ‘important’. In 3 cases the author categorised sites as ‘potentially important’ and HK categorised them as ‘important’, in 2 cases the reverse was true.

The complete list of 108 sites (Appendix 1) was also examined by Prof H Kruuk who commented on their potential as otter habitat, categorising the status of sites as ‘important’ (IS), ‘potentially important’ (PIS), ‘not important’ (NI) and ‘unknown’ (UNKN). These expert evaluations are recorded in Appendix 1 the column ‘HK evaluation’. Based on 101 sites (7 sites were unknown to HK), this expert evaluation showed (Table 3) that:

(1) All (n = 6) sites evaluated originally by SNH as IS were re-evaluated in this category.

(2) Half of the sites evaluated originally by SNH as IS? were re-evaluated as IS and one-third as NI.

(3) Most (53%) sites evaluated originally by SNH as PIS were re-evaluated as either IS or PIS, the remainder (47%) as NI.

(4) Over three-quarters (77%) of sites evaluated originally by SNH as PIS? were re-evaluated as NI, one-fifth (20%) as PIS and a single site (3%) as IS.

(5) Both (100%) of the sites evaluated originally by SNH as NI? were re-evaluated as NI.

(6) The original SNH categorisation listed three sites that were probably not important (NI?).

Overall, most of those sites originally evaluated by SNH as broadly ‘important’ (i.e. as IS or IS?) or ‘not important’ (i.e. as NI? or NI) were re-evaluated as such. Of the remaining sites (n = 87: PIS or PIS?) categorised as potentially important or probably not so, respectively, more potentially important sites were re-evaluated as important and more probably not important sites as not important than expected (X2 = 9.269, df = 2, P = 0.010). 

	H Kruuk evaluation
	Original SNH habitat categorisation

	
	IS
	IS?
	PIS
	PIS?
	NI?
	NI

	IS
	6 (100)
	3 (50)
	16 (28)
	1 (13)
	-
	-

	PIS
	-
	1 (17)
	14 (25)
	6 (20)
	-
	-

	NI
	-
	2 (33)
	27 (47)
	23 (77)
	2 (100)
	-

	Total (100%)
	6
	6
	57
	30
	2
	0


Table 3. H Kruuk otter habitat evaluation (IS = important site, PIS = potentially important, NI = not important) in relation to the original SNH categorisation (for categories see legend in Appendix 1). Each figure is the number of sites (percentage).

For a broad-brush evaluation at the catchment scale, HK’s evaluations were assigned to five habitat categories (Table 4). Subsequent analyses excluded the seven sites unknown to HK and combined important and potentially important sites for comparison with not important sites within the 5 habitat categories.

There were significant differences between HK’s evaluations in relation to habitat type (randomisation test, approximating to X2 = 10.16, df = 4, P = 0.038). Overall, the majority of semi-natural standing waters (53%), man-made standing waters (67%) and fens (53%) were categorised as important or potentially important sites for otters and the majority of lowland and upland bogs (67% and 83%, respectively) were categorised as not important for otters (Table 4.

	Habitat category
	H Kruuk Evaluation

	
	IS
	PIS
	NI
	UNKN

	Standing water: semi-natural
	7 (41)
	2 (12)
	8 (47)
	0

	Standing water: man-made
	5 (42)
	3 (25)
	4 (33)
	0

	Fen
	13 (29)
	11 (24)
	21 (47)
	5

	Bog: lowland
	0 (-)
	3 (33)
	6 (67)
	1

	Bog: upland
	1 (6)
	2 (11)
	15 (83)
	1


Table 4. H Kruuk otter habitat evaluation (IS = important site, PIS = potentially important, NI = not important, UNKN = unknown) in relation to simplified habitat categories. Each figure is the number of sites (percentage excluding UNKN).

4.3 Additional sites for consideration

During the course of the present study, three additional sites were identified (by the author and HK) for consideration as important for otters within the Dee catchment (Table 5.

	No.
	Site
	Grid Reference
	Habitat type
	Information

	1
	L. Sluie, Craiglash
	NO 623 977
	Semi-natural lochan
	Mid-1990s – productive eel habitat, consistent use by otters. (IS)

	2
	Logie Coldstone pond
	NJ 437 040
	Artificial lochan
	Mid-1990s – productive eel habitat, consistent use by otters. Subsequently drained and re-filled. (hence, PIS)

	3
	Braeroddach outflow burn
	Enters R. Dee at NO 485 983
	Narrow burn
	Important transit route between R. Dee and Braeroddach Loch. (IS)


Table 5 Additional sites identified for consideration as important (IS, PIS) for otters within the Dee catchment

Loch Sluie, Craiglash was visited for eel sampling in the late 1980s/early 1990s and otter spraints were found regularly there, presumably having followed the watercourse upstream of the Bog Loch (site 15, Table 2).

Logie Coldstone Pond was also used intensively by radio-tracked otters for foraging (fish, waterfowl and amphibians). Adjacent burn used in transit from Dinnet lochs to Groddie Moss, watershed above Logie Coldstone and also for access to the Tarland burn. In recent years, this pond was drained completely but has now been re-filled. Affects on fish and amphibians unknown. Also some rough-grazing land adjacent to burn on outskirts of Logie Coldstone once used by amphibians is now a small housing estate.

Braeroddach Outflow Burn drains Braeroddach Loch and its adjoining reedbeds. Previous otter work has shown the burn and wetlands to be of very considerable importance to otters, both for feeding (eels, pike, frogs) and for resting/cover.

5. Discussion 

5.1 Methodological considerations

Based on the present study and previous work, ‘key’ otter sites and ‘habitat preferences’ in the Dee catchment were identified as far as was possible. Site visits only allowed the identification of those currently used (or not) by otters, and, by inference, the likely use (or not) of similar sites elsewhere (at least during the time of year at which the survey was conducted).  Such a snap-shot survey is no substitute for a more intense (seasonal) investigation of potential otter sites in the Dee catchment.  

Lack of official access was a problem in the present study as there was no time to get official access during this work. The present study is therefore preliminary survey using only limited ‘public access’ to sites – walks along well-defined paths, checking drains from road bridges etc. Given this necessarily broad brush approach, the present study combined information from limited site visits and interpretation based on value judgements from previous research into otter ecology on Deeside.

5.2 Site information and status revision

Evidence of otters (a total of 88 spraints) was recorded at 18 (72%) of the 25 sites visited in the present study.  Although not all spraints were fresh (i.e. < 48 hours old), this shows that otters were active throughout the catchment, in a variety of habitats, during the study period.  

Preliminary examination of the site status information provided by SNH (i.e Table 1, n = 39 sites and Appendix 1, n = 108 sites) showed that the majority of them (76% and 56%, respectively) were categorised as ‘potentially important’ for otters. This perhaps reflected a necessarily precautionary approach to site categorisation. However, after field visits to 25 sites (and also subsequent expert evaluation, see below), the status of most (n = 20, 80%) sites was re-categorised. Nevertheless, there was a clear pattern in the revised categorisation of sites. Around two-thirds (64%) of those sites categorised originally as ‘potentially important’ were subsequently re-categorised as ‘important’ and a similar proportion (67%) of those sites categorised originally as ‘probably not potentially important’ were subsequently re-categorised as ‘not important’. This suggests that the original SNH categorisation was broadly ‘correct’. Nevertheless, current field work has refined the categorisation and, for the study sites visited in the present study at least, suggests that nine (36%) of the sites are not important for otters (the original SNH categorisation did not report any sites in this category).

Despite the methodological limitations (see 3.5 and above), two things are clear. First, ‘not important’ otter habitat appears relatively easy to identify both in the field and through expert knowledge of otter ecology within the catchment. Although sites visited in the present were categorised as ‘not important’, this did not necessarily mean that otters never used them. Of the 18 sites visited were spraints were found, 4 (22%) were subsequently categorised as ‘not important’ for otters.

Second, ‘important’ otter sites were similarly not necessarily only those where spraints were found.   ‘Importance’ to otters was often based on the presence of amphibian (common frog Rana temporaria and/or common toad Bufo bufo) remains in otter spraints or the likelihood of the site being a spawning site for amphibians. Frogs and toads are considered to be “seasonally very important prey” for otters in Deeside (Weber 1990) and elsewhere (e.g. Kruuk 1995). 

5.3 Additional expert evaluation 

The habitat categorisation of the 25 sites made by the author (Table 2) was very similar to that made by Prof. H Kruuk. Indeed, 80 % of the classifications were the same, including all those for sites considered ‘not important’ to otters. This suggests that value judgements made during this present study were likely to have identified clearly those sites of little, or no, importance to otters within the Dee catchment. Where there were discrepancies between the author and HK, these were over whether sites were considered ‘important’ or ‘potentially important’. Again, this suggests that the original SNH categorisation was broadly ‘correct’ with regard to likely important sites for otters within the Dee catchment.

Comparison between the original SNH categorisation and H Kruuk’s re-evaluation (Table 3) showed again that the original SNH categorisations were broadly ‘correct’ in that (a) most (53%) potentially important sites were re-evaluated in this category or the ‘important’ one, and (b) most (77%) ‘probably not important’ sites were re-evaluated as ‘not important’. Overall, the present re-evaluation showed that, overall, the majority of semi-natural standing waters (53%), man-made standing waters (67%) and fens (53%) were categorised as important or potentially important sites for otters and the majority of lowland and upland bogs (67% and 83%, respectively) were categorised as not important for otters (data in Table 5).

5.4 Additional sites for consideration

There were very few (3) additional sites offered for consideration (Table 4), suggesting that the original SNH list (Appendix 1) was very thorough in relation to otter habitats within the Dee catchment.

5.5 Concluding remarks

The present study has clearly gone some way to identifying ‘important’ otter habitat within the Dee catchment. Otters clearly used standing waters and fens more than bogs, at least during the study period. Currently, many of these sites are outwith the River Dee cSAC and associated otter cSACs.  Although there are currently no plans to undertake further consultations on possible extensions to the River Dee cSAC, this may be reviewed in the future, for example following the removal of man-made barriers to salmon. Sites identified in the present study should be considered for inclusion in any future extension of the River Dee cSAC. Furthermore, these sites should be given further consideration in the context of the River Dee Catchment Management Plan. Similarly, the watercourses linking important wetland sites with the Dee’s tributaries etc. should be viewed as important transit routes and should also be given consideration.

It is clear that many of the sites identified in the present survey appear to be ‘important’ to otters within the Dee catchment.  In many cases, such a categorisation is based upon the likely value of sites as amphibian (common frog and toad), spawning (or overwintering) sites. Amphibians are known to be an important food resource for otters in Deeside (Weber 1990, Brown 1997) and elsewhere (Kruuk 1995). As amphibians are a highly seasonal prey resource, their inclusion in habitat surveys would be extremely informative from the perspective of otter ecology and conservation within the catchment. Similarly, many of the wetland sites visited are potentially productive eel (Anguilla anguilla) habitats, another common food of otters in Deeside (Carss et al. 1998). Thus there is a need for such wetland sites to be surveyed more intensively than was possible in the present study. Focussing on these two important components of otter diet may prove to be a more effective way of categorising ‘important’ otter habitat than intensive studies on otters themselves.
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7. Appendix 1. List of potentially important sites for otter in the Dee catchment (SNH and expert evaluation).

Sites in cSAC for otter are shown in blue. Derived from Land Cover of Scotland (1988) and Grampian Regional Council Natural Habitat Survey (1985), supplied by SNH, January 2004. 

	Original (SNH) otter habitat status categories

	IS = Important site for otter

	IS? = Probably an important site for otter

	PIS = Potentially important site for otter

	PIS? = Probably not potentially important site for otter

	NI? = Probably not important for otter

	NI = Not important for otter

	* categories in red are used in HK’s evaluation, UNKN = site unknown to HK


	Name of site
	NGR
	Habitat type
	Status for otter

	
	
	
	Original (SNH)
	HK evaluation

	Ordie Moss, Muir of Dinnet cSAC
	NJ451012
	fen
	IS?  
	IS

	Green Moss, Ordie
	NJ452019
	fen
	PIS
	PIS

	Groddie moss, nr Logie Coldstone
	NJ429035
	Fen
	PIS
	IS

	Fen by Kirkstyle, Glen Gairn
	NJ298013
	Fen
	PIS
	NI

	Bruntland fen, Abergeldie
	NJ315948
	Fen
	PIS
	UNKN

	Monandavan moss, Muir of Dinnet SSSI and River Dee cSAC
	NJ450004
	Fen
	PIS  
	IS

	Glendavan, Dinnet
	NJ434012
	Fen
	PIS
	PIS

	Mosstown, Logie Coldstone
	NJ425045
	fen and fen-meadow?
	PIS?
	PIS

	Braeroddach Loch, Dinnet
	NJ482002
	fen; fen-woodland
	IS 
	IS

	Gellan Moss, Tarland
	NJ491021
	fen and fen-meadow?
	IS
	IS

	Greendams 1, River Dee cSAC
	N0644898
	Fen
	PIS  
	UNKN

	Loch of Park SSSI
	NO769987
	fen; fen-woodland
	PIS
	IS

	Loch of Leys, Banchory
	NO697976
	fen and fen-meadow?
	PIS
	IS

	Morrone Birkwood SSSI/cSAC
	NO137905
	Flushes
	PIS?
	NI

	Fen along Burn of Angels, Potarch, River Dee cSAC
	NO602973
	Fen
	PIS  
	IS

	Fen by Newmill, Burn of Birse, River Dee cSAC
	NO541961
	Fen
	PIS  
	UNKN

	Auchlossan, Dess, Kincardine
	NJ573017
	fen and fen-meadow?
	PIS?
	NI

	Coulachan, Glen Gairn
	NO256987
	fen and fen-meadow?
	PIS?
	NI

	Fen SE of Ord Hill, Muir of Dinnet SSSI
	NO443981
	Fen
	PIS? 
	NI

	Dinnet Burn fens, River Dee cSAC
	NO459996
	Fen
	IS?  
	IS

	Felagie moss, River Dee cSAC
	NO197927
	Bog and fen
	IS?  
	PIS

	Abergeldie wooded bog
	NO307951
	wooded bog and fen
	PIS
	PIS

	Black Moss, Muir of Dinnet Dinnet cSAC
	NJ462013
	bog and fen, part wooded
	IS  
	IS

	Moss of Powlair, Finzean
	NO623911
	Bog and fen
	PIS
	PIS

	Parkin's Moss, Muir of Dinnet cSAC
	NO433987
	Bog and fen
	PIS  
	IS

	Small kettle hole 1, Muir of Dinnet cSAC
	NO431982
	Bog 
	PIS  
	NI

	Small Dinnet kettle hole 2, Muir of Dinnet cSAC
	NO432980
	Bog and fen
	PIS  
	NI

	Allanmore, Braemar, River Dee cSAC
	NO135916
	Floodplain fen and fen-meadow
	PIS  
	PIS

	Bog in Doire Bhraghad, Glen Lui, Cairngorms cSAC
	NO068904
	forest bog
	PIS  
	NI

	Moine Chruinn, Ballochbuie cSAC
	NO222916
	forest bog and fen
	PIS  
	NI

	Small bog 1, Ballochbuie cSAC
	NO208893
	forest bog
	PIS?  
	NI

	Small bog 2, Ballochbuie cSAC
	NO209888
	forest bog
	PIS?  
	NI 

	Allachy forest mires, Glen Tanar cSAC
	NO473922
	forest bogs and others mires
	PIS?  
	NI 

	South Lasts District Wildlife Site, by Peterculter, Aberdeen
	NJ833033
	fen-woodland
	PIS?
	NI

	Kinaldie burn, Logie Coldstone, River Dee cSAC
	NJ415057
	fen-woodland
	PIS  
	IS

	Tillyfumerie woodlands, Water of Dye, River Dee cSAC
	NO654873
	part fen-woodland
	PIS? 
	NI

	Pictillum, Torphins
	NJ619007
	fen-woodland
	PIS
	PIS

	Hindrum wood, Torphins
	NJ603017
	part fen-woodland
	PIS
	NI

	Stonyfords Burn riparian scrub, River Dee cSAC
	NJ516056
	fen-woodland
	PIS  
	NI

	Loch of Aboyne SSSI
	NO537997
	Open water and fen
	IS 
	IS

	Loch of Skene SSSI
	NJ785075
	Open water
	IS?
	IS

	Loch Davan, Muir of Dinnet cSAC
	NJ442007
	Open water and fen
	IS  
	IS

	Loch Kinord, Muir of Dinnet cSAC
	NO442995
	Open water and fen
	IS  
	IS

	Loch Clarack, River Dee cSAC
	NO454988
	Open water and fen
	PIS  
	IS

	Feragie loch
	NO161913
	Open water and fen
	PIS
	NI

	Loch (and Glen) Callater, River Dee cSAC
	NO184840
	Open water; valley blanket bog
	PIS  
	NI

	Boggerfool, Muir of Dinnet SSSI
	NJ434011
	Open water and fen
	PIS
	IS

	Fish ponds at Hopewell, Tarland
	NJ455053
	Open water?
	PIS
	IS

	Greendams 2, River Dee cSAC
	NO648899
	Open water and fen
	PIS
	PIS

	Cormech, near Strachan
	NO651900
	Open water
	PIS?
	IS

	Heatheryhaugh woodlands, Water of Dye
	NO654873
	part fen-woodland
	PIS? 
	NI 

	Fairy Loch, River Dee cSAC
	NO484962
	Open water
	PIS  
	IS

	Glen Derry oxbow, Cairngorms cSAC
	NO037956
	Open water transition….
	PIS  
	PIS

	Pond in Craigwell Wood, Aboyne
	NO540995
	Open water transition; fen-woodland
	IS?
	NI

	Hollow in Craigwell Wood, Aboyne
	NO540995
	fen; fen-woodland
	PIS?
	NI

	Loch Muick
	NO290830
	Open water
	PIS
	IS

	Pools E of Lui, Cairngorms cSAC
	?
	Open water?
	IS?
	NI

	Moss Maud, Torphins
	NO628993
	Raised bog
	PIS
	NI

	Red Moss of Candyglirach, nr. Banchory
	NJ746014
	Raised bog
	PIS
	NI

	Carnie Woods ?LNR, Westhill
	NJ815062
	Degraded raised bog
	PIS?
	NI

	Arnhall Moss LNR, Westhill
	NJ835067
	Degraded raised bog
	NI?
	NI

	Leuchar Moss, Garlogie
	NJ790045
	Raised bog
	PIS?
	PIS

	Red Moss of Netherley SSSI and cSAC
	NO860940
	Raised bog
	PIS
	PIS

	Hare Moss, by Banchory Devenick
	NO905993
	Raised bog
	NI?
	UNKN

	Skene Moss, nr Westhill
	NJ751105
	Degraded raised bog
	NI?
	NI

	Geldie Burn bogs, River Dee cSAC
	NN925870
	Valley blanket bog
	PIS  
	UNKN

	Glen Muick
	NO300847
	Valley blanket bog
	PIS
	PIS

	Monaltrie Moss, Crathie
	NO225984
	Blanket bog
	PIS
	NI

	Head of the Black Burn, Glen Muick
	NO276806
	Blanket bog with pools
	PIS
	NI

	Moine Buidhe, by Ballochbuie
	NO228918
	Blanket bog, part wooded
	PIS
	NI

	Allt na Cloch bog, Glen Tanar cSAC
	NO437919
	Blanket bog
	PIS  
	NI

	Black Moss, by Glen Tanar
	NO412938
	Blanket bog
	PIS?
	NI

	Heath Cottage, Crathie
	NO253962
	Fen-meadow
	PIS?
	NI

	Crathienaird, Crathie
	NO253962
	Fen-meadow
	PIS  
	NI

	Glas-choille valley, Glen Fenzie, River Gairn
	NJ300035
	Moorland with flushes
	PIS?
	NI

	Morven Burn basin, part Morven and Mullahcdubh cSAC
	NJ350040
	Moorland with flushes
	PIS?
	NI

	Glen Dui, Glen Tanar cSAC
	NO420936
	Bog and fen-meadow
	PIS  
	NI

	Quartain's Moss, nr Crathes
	NJ775020
	?
	PIS?
	PIS

	Lochside, Loch of Skene
	NJ777073
	?
	PIS?
	UNKN

	Moss of Air, Skene
	NJ777068
	Raised bog?
	PIS?
	PIS

	Muir of Dess, Kincardine
	NJ555020
	?
	PIS?
	PIS

	Cunnach Moss, nr. Crathes
	NO754996
	mire, partly wooded
	PIS?
	UNKN

	Murtle den 1, Milltimber, Aberdeen
	NJ860037
	?
	PIS?
	NI

	Black Moss, nr Banchory
	NJ743001
	?
	PIS?
	PIS

	Netherwoodside, nr Banchory
	NJ751029
	?
	PIS?
	NI

	Gelder fen, River Dee cSAC
	NO247932
	Fen
	PIS  
	NI

	Fen at Braehead, Cambus o May, nr Ballater
	NO417968
	Fen
	PIS
	NI

	Pronie Loch, Logie Coldstone
	NJ422082
	Open water
	PIS
	IS

	Loch Ullachie, nr. Ballater
	NO340948
	Open water
	PIS
	PIS

	Crannach pond, nr Cambus o May, nr Ballater
	NO393984
	Open water
	PIS
	NI

	Queel pond, nr Cambus o May and Ballater
	NO404983
	Open water
	PIS
	NI

	Birsemoor Loch, Aboyne
	NO526974
	Open water
	PIS
	PIS

	Loch Vrotochan, nr Glen Shee
	NO123785
	Open water
	PIS
	NI

	Loch Phadruig,  Glen Callater
	NO176860
	Open water (+blanket bog)
	PIS
	NI

	Springhill, Skene
	NJ797056
	Former ?raised bog
	PIS?
	NI

	Glen of the Peat Lochies, Dess, Kncardine
	NJ528037
	Fen and bog
	PIS?
	NI

	Glen Dee pools and bogs, part River Dee cSAC
	NN983936
	Open water and blanket bog
	PIS  
	NI

	Lui oxbow, River Dee cSAC
	NO052923
	Open water
	PIS  
	NI

	Baddoch Burn pool, River Dee cSAC
	NO127817
	Open water
	PIS?  
	 NI

	
	
	
	
	

	Eag Dubh, Glen Gairn, Cairngorms cSAC
	NO137973
	Blanket bog
	PIS  
	NI

	Lochans Oir and Feurach, Glen Gairn, Cairngorms cSAC
	NJ192026
	Open water, fen and bog
	PIS  
	PIS

	Canny woodland 1, River Dee cSAC
	NO664986
	Fen-woodland
	PIS  
	IS

	Canny woodland 2, River Dee cSAC
	NO660991
	Fen-woodland
	PIS  
	IS

	Peelie Burn pond, Glassel, Banchory
	NO667991
	Open water, fen and bog
	PIS?
	NI

	Crathes Castle dam and ponds
	NO743965
	Open water
	PIS
	IS

	Culter dam and fens, Peterculter, Aberdeen
	NO834010
	Open water transition?
	PIS?
	NI

	Bog along the Burn of Drum, Glen Tanar cSAC
	NO493921
	Bog and fen
	PIS  
	NI


8. Appendix 2. Field notes from site visits to a sample of potentially important sites for otter in the Dee catchment (13 February – 27 March 2004).

(1) Natural pools and lochs 

(1) Boggerfool, Dinnet (NJ 434 011)

Only 1 (old) spraint recorded. However site known to be well-used by otters from previous radio-tracking and amphibian work. Boggerfool contained around 400 breeding amphibians (mostly toads) 1994-1996. In summer toads were most commonly caught in rough-grazed fields and birch woodland (as opposed to conifer plantations, bogs and moor) whilst frogs were caught most frequently in bogs. Evidence of otter predation on amphibians at this and other local amphibian spawning sites. Information from: Brown  (1997).

(2) Loch Muick (NO 290 083)

Incomplete survey. Loch shore certainly used by otters. 2 fresh (amphibian) spraints on bridge parapets at outflow of River Muick. Spraints also found at this site in October 2002. Loch shore probably provides reasonable cover in boulders. River Muick road bridge near confluence to R. Dee (NO 367 947) used intermittently by otters (not Jan, Feb, Jul-Sept) throughout year (November 2001 – October 2002).

(3) Lui Oxbow

Not visited in present study. No value judgement possible.

(4) Loch Callater

Not visited in present study. No value judgement possible.
(5) Aboyne Loch SSSI (NO 537 997)

Some ice cover on standing water. Numerous (fresh and old) spraints around loch edge. Reasonable cover/habitat. Water quality looks poor (in relation to Dinnet lochs), lots of litter, boats, caravans, evidence of angling etc. New pontoon being built at edge of reedbed on E shore (adjacent to golf course). 10 spraints collected, freshest contained amphibians (also pike and perch). Numerous waterfowl, pair of goosanders, adult grey heron.

Main Banchory/Aboyne road (A93) adjacent to loch (NO 540 998) is site of regular otter road traffic casualties: CEH records not searched but several carcasses over last few years. Obviously site is well-used by otters.

(2) Semi-natural pools and lochs

(6) Hopewell ponds, Tarland (NJ 455 053)

Very limited access without permission. From road, ponds look like providing good otter habitat (both cover and food). Also known to be used in the past by Dinnet lochs radio-tracked otters in transit from Dinnet lochs to Tarland Burn. Present visit: lowest pond - numerous fresh spraints (including salmonids and 7 with amphibians) from outflow burn road bridge (NJ 460 054). Also numerous spraints on lower pond sluice (southern edge) – several contained amphibians and large salmonids (stocked fish ?). Numerous waterfowl and adult grey heron. 

(7) Pronie Loch (NJ 422 082)

Upper Lochan: 2 well-used spraint sites on S shore (no fresh spraints) so used by otters. Some ice cover on standing water. Little cover for otters. Few waterfowl.

Main loch; numerous long-tern sprainting sites (n = 14 fresh spraints and numerous older ones). Otter holt (rabbit burrow ?) recorded on N rocky man-made shore, certainly used as resting site. Incomplete survey (sensitive, high water table) but evidently very well used by otters as feeding/resting site. Numerous waterfowl. Some ice cover on standing water. Stocked fish ?

(8) Loch Ullachie

Fresh otter spraints on bank (n = 3, small salmonids, three-spined stickleback and larger fish – salmonid, pike?) Older spraints (n = 2, waterfowl, mammal, larger fish – salmonid, pike?). Certainly used by otters, good cover – riparian plantation and two vegetated islets. Limited emergent vegetation. Probably a good otter site – close to Girnock Burn system known to be used by otters throughout the year (November 2001 – October 2002). Almost completely frozen over during visit. 

(9) Crannach Pond (NO 393 984)

Outflow burn is rocky and gravely –potential juvenile salmonid habitat. Three (old) spraints on pond edge – evidence of large salmonids (from burn or main stem presumably) in spraints. Little immediate cover but would be available along burn and in adjacent plantations, also reasonable emergent vegetation. A few waterfowl.

(10) Queel Ponds 1 & 2 (NO 404 983)

These ponds are very shallow with little, or no emergent vegetation. No otter signs and limited useful cover. Visited regularly (DNC) throughout year for last 2-3 years (as potential osprey foraging sites), never seen signs of otters or fish.

(11) Birsemore Loch (NO 526 974)

Incomplete survey (to reduce disturbance): walked around solid perimeter of loch. Single fresh otter spraint but site looks to be excellent otter habitat. Undisturbed, good cover (also foraging site presumably). Numerous waterfowl, adult grey heron.

(12) Crathes Castle Pond (NO 743 965)

Very well-used site - numerous spraints every month: November 2001 – October 2002). On present visit spraints (n = 3) from length of pond. Islands are well vegetated (rhododendron) and provide excellent cover. River Dee radio-tracked otter used burn and Crathes ponds regularly (also non-radio-tracked otters seen there). Good feeding habitat, good cover and transit route for otters into burn system upstream of pond.

(13) Greendams 1 (NO 648 899)
Access restricted by high water table. No otter signs along burn (weir upstream of Greendams 2 to Greendams 1) but this site looks like a good potential amphibian spawning site. 

(14) Fairy Loch (NO 484 962)

Numerous spraints (7 fresh) around loch perimeter and bridge over outflow burn. Many contained amphibians. Not much cover around loch itself but plenty of good habitat immediately downstream in the plantation. Presumably good amphibian spawning site. Adult grey heron.

(15) Bog Loch, Craiglash (NO 635 980)

Not visited during present study. Previously visited in mid-1990s for eel sampling and electrofishing of outflow burn. Spraints found on these visits. Good otter habitat for feeding and undisturbed emergent vegetation cover. Ground was well keepered at times of previous visits. Also on transit route to Loch Sluie (loch contained eels and had otter spraints in mid-1990s). 

(3) Fens, open or wooded

(16) Feragie Loch

Considerable numbers of frogs and spawn clumps in wet flushes and semi-permanent pools downstream of loch, though none in loch itself. No otter signs here. Single (old) spraint at confluence of unnamed burn flowing from Carn nan Sgliat and outflow from old curling ponds behind Braemar Youth Hostel (NO 156 908).

(17) Green Moss (NJ 452 091)

Limited access (disturbance, water table). No spraints recorded on main burn/drain at road culvert (NJ 450 020). However, site known to be well-used by otters from Dinnet lochs radio-tracked animals. Natal holt recorded here by H Kruuk and colleagues. Considered an important area for otters within the Dinnet complex.
(18) Groddie Moss (NJ 429 035)

Incomplete survey (disturbance, access, water table). No otter signs recorded but radio-tracking of otters form Dinnet lochs showed this area to be used extensively by otters for foraging (amphibians presumably) and resting.

(19) Glendavan House Fen (NJ 434 012)

Cursory survey. Site access difficult (sensitive, high water table). Nevertheless, fen and burn through it (Red Burn) were regularly used by Dinnat lochs radio-tracked otters. Some foraging (amphibians ?) but also brief lie-up and transit up to Allalogie and Red Burn (also probable over-land crossing to next burn to north and into Groddie Moss/Ordie Burn).

(20) Braehead (Cambus O’ May) Fen (NO 417 968)

Habitat looks suitable for otter (reasonable cover, spawning amphibians presumably). However, access is severely limited by parallel electric fence and rabbit-proof fence (could see no access even at inflow/outflows - wire mesh into the ground and fixed with stones). Perhaps mesh even restricts amphibian access? Relatively recent plantings of broadleaves over area to E away from standing water.

(21) Loch of Park SSSI (NO 769 987)

Site not visited during present study. However, previous visits in mid-1990s suggested site may offer excellent otter habitat affording cover and food (amphibians and eels ?). Looks undisturbed with good access to R. Dee mainstem via Black Burn. Site should be visited again. 

(22) Pictillum (NJ 619 007)

3 spraints (2 old/1 fresh) along main EW drainage ditch north of site. No otter signs in wood itself but semi-permanent pools (especially at the west end) may be suitable for breeding amphibians. Signs of management: pheasant release pen, shot pigeons, dead rook, cartridge cases, dog faeces. Nevertheless the site probably offers undisturbed cover for otters. Clear, fresh spraints from main drain/burn at Kincardine O’Neil road (B 993) bridge (NJ 623 008) – access to Beltie system (known to be well used by otters from radio tracking work).

(23) Moss of Powlair

Not visited in present study. No value judgement possible.

(24) Gellan Moss

Not visited in the present study but known from previous radio-tracking studies to be an important site for otters.

(25) Braeroddach (NJ48 2002)

Not visited in the present study. In the early 1990’s regularly visited as part of CEH otter work around Dinnet. Site was regularly used by otters as both foraging (eels, perch, pike, waterfowl, amphibians) and excellent reedbed cover. Site should be visited again. 

(26) Felagie Moss

Not visited in present study. No value judgement possible.

(27) Greendams 2 (NO 648 899)

Apparently good amphibian spawning site. No otter signs around Greendams 2 but numerous (n = 11) fresh spraints (most 6/11 containing amphibian) along burn adjacent to site and upsteam to weir (could be from burn but more likely from Greendams 2

(28) Burn of Angels Fen (NO 602 297)

Incomplete survey (sensitive habitat and high water table). Some ice cover on standing water. Nevertheless, fresh (n = 3) spraints (containing amphibians). Looks good otter habitat – reedbeds etc. offering good cover. Site probably rich in amphibians later in spring.

Little evidence of disturbance. Signs of clay pigeon shooting over fen from single butt. Good aces via main burn/drain into R. Dee (Potarch stretch known to be well-used by otters from DNC’s monthly spraint surveys). Timber extraction on S side of adjacent hill unlilely to interfere with site for otters. Very good potential site. Adult grey heron.

(29) South Lasts DWS

Site only observed from farm track. Did not look a particularly good site. Some wet flushes but appears relatively isolated. May also be disturbed due to proximity to South Lasts Cottages. Evidence of some in-fill (though perhaps not to wetland itself) to west, apparently for lorry/tractor turning/loading. 

(4) Riparian woodland – wooded fen along a watercourse

(30) Hindrum (NJ 603 017)

2 (old) spraints on small burn flowing through wood. Nothing particularly remarkable. Little cover (downstream in main plantation offers better cover).

(31) Kinaldie Burn (NJ 415 057)

Incomplete survey. No otter signs but site well-used by Dinnet lochs radio-tracked otters. Kinaldie section was former electrofishing site and clearly offers good foraging habitat and cover (see Carss et al., 1988). 

(5) Bogs – lowland, raised

(32) Moss Maud (NO 628 993)

Incomplete survey (large area and high water table). No otter signs along perimeter ditches. Very little cover. Some standing water in peat cuttings but probably poor amphibian spawning habitat. Unlikely to be ‘important’ otter site. Despite proximity/connection to Beltie Burn system, radio tracked otters never visited this site in late80s/early 90s.

Spoke to occupant of Woodside, walks extensively in area, never seen otter signs. There’s regular heavy shooting with guns coming into area from Craiglash direction and disturbance is high.

(33) Red Moss of Candyglirach (N )

Not visited in present study. No value judgement possible. 

(34) Carnie Woods (NJ 815 062)

No otter spraints or footprints in fresh snow in wetland itself or burn/drain through adjacent plantation. Numerous signs of human presence (human and dog footprints in snow) everywhere, including wetland itself well-away from City Council woodland paths. Lots of dog walkers. Probably poor habitat.

(6) Bogs – upland, valley

(35) Abergeldie

Not visited in present study. No value judgement possible.

(36) Glen Muick

Fresh spraints (n = 5, amphibians) on banks of River Muick throughout its course through bog. Numerous flushes, permanent and semi-permanent pools throughout bog (mostly frozen at time of visit). Almost certainly good amphibian spawning habitat. Little cover in the glen, the site is probably used by otters for travel, and foraging rather than as a long-term resting site. River Muick road bridge near confluence to R. Dee (NO 367 947) used intermittently by otters (not Jan, Feb, Jul-Sept) throughout year (November 2001 – October 2002).

(37) Doire Bhraghad, Glen Lui

Not visited in present study. No value judgement possible.

(7) Moorland with flushes

(38) Morrone Birkwood

No amphibian or otter signs recorded. 

(39) Glas-choille valley

Single (fresh) otter spraint on Allt Glas-choille at bridge with A939 (NJ 313 026). Several semi-permanent/permanent pools but no otter or amphibian signs. Valley is used by otters but did not appear to be particularly important.
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