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Section A

Introduction

The RSPB Peatland Reserves in Caithness and Sutherland represent an area of 13,862 hectares
 of blanket bog at the heart of the Flow Country. Blanket bog is an internationally scarce habitat and the Flow Country constitutes the largest single area of this habitat in the world. It is also internationally important as a breeding ground for many bird species, such as the Schedule 1 listed red-throated diver (Gavia stellata), black-throated diver (Gavia arctica), greenshank (Tringa totanus), hen harrier (Circus cyaneus) and merlin (Falco comlumbaris), and amber-listed golden plover (Pluvialis apricaria) and dunlin (Calidris alpina schinzii).

In 1999, nearly 150,000ha of the peatlands were designated as the Caithness and Sutherland Peatlands SPA which is the largest in the UK, also enclosing a proposed SAC.  Parts of the cSAC are being seriously damaged as a result of past activities and other areas of damaged bog within the core of these Natura sites could be restored to favourable condition and included as Natura site.  In particular, hill drains (moor grips) inside the cSAC were dug in the 1960s and 70s, and parts of the peatlands adjacent to the cSAC have been afforested in the last 20 years.  

The peatlands of Caithness and Sutherland, and in particular the RSPB Peatlands Reserve, are facing numerous changes. A large-scale management project led by the RSPB and funded by the EU LIFE programme is currently restoring large areas of blanket bog by removing 1500ha of conifer plantations and by damming drains on RSPB and Plantlife reserves. There is also concern about the impacts of changing distribution and numbers of deer, in relation to over-grazing and trampling, and the impact of burning as a management tool for red grouse. Some areas may have been damaged historically by uncontrolled fires.  Finally, although it is too early to say, climate change may influence the blanket bog.

In this context, undertaking a long-term monitoring of habitat condition across the reserves appears necessary to inform management decisions and also to allow for proper analysis of bird and other monitoring work. This survey provides the baseline for such long-term habitat condition monitoring. The aim is to measure change in habitat condition over time and therefore inform long-term management. In the shorter term, this baseline survey will provide mapped spatial data on habitat condition and key species such as Sphagnum moss. This will aid interpretation of bird data and inform short-term management decisions.

Methodology

The assessment of habitat condition is determined from a range of field indicators. The methodology is a compromise between different factors:

· Number and type of field indicators: the more indicators, the better habitat condition will be assessed.

· Number of samples: the more samples taken in an area, the better habitat condition will be reliably assessed.

· Total area to be surveyed: the aim is to survey the whole of the RSPB Peatlands Reserve.

· Time available: as always, only a limited number of man-days are available.

· Season of survey: the habitat changes over the seasons; it is therefore important that data collection takes place during the appropriate time of the year.

The fully detailed methodology and recording sheets can be found in Appendix 1 to 3. The survey consists of walking straight-line transects running from north to sound and 500 metres apart across the total area of the reserves. The recording is done in two sections:

1. Belt Transect: The transect line is divided into 100m sections. Information is recorded during the walk. It includes information on the frequency with which the right foot falls touch specific items and the frequency with which other items occur within 0.5 m either side of the transect line.

2. Point Sample: These sample points occur at the north end of each 100m transect-section and a range of data are recorded at a detailed level including vegetation height, percentage cover data from a 2m diameter circle, structural measurements of the vegetation, frequency scores for plant species and other features and soil type/depth.

Area sampled in 2002

In 2002, between 29 August and 29 October, four surveyors carried out 1611 transects and 1572 point samples across the RSPB Peatland Reserves. This accounted for 66 man-days, with an average 24 quadrats and 24 transects per man-day. An area of roughly 80km2 was sampled, which represents around 60% of the total area of the reserves.  Coverage is planned to be completed in the 2003 and 2004 seasons.  The area surveyed and position of transects is shown in blue on Map 1.

Notes:

· In Talaheel and Leir, the recently felled plantations were not surveyed.

· The survey was conducted following the Moorland Breeding Birds Survey block boundaries, and therefore a transect was sometimes cut in two sections if the boundary between two survey blocks was crossed by a transect line (between Maol Donn and Sletill survey blocks or between Clach Geala and Talaheel survey blocks). At other times, two survey blocks were surveyed at the same time and the surveyor carried on along her/his transect without accounting for the survey blocks boundary (Blar nam Faoileag / Car nam Muc; Sletill / Talaheel; Dorrery main survey block / Dorrery edge-effect survey block).

· At the point samples, the frequency-score-data was only recorded every 200m (see methodology for details). However, in the Nam Breac survey block, which was carried out first to test speed of recording, the frequency scores were recorded at each point sample every 100m.

Data

The data is stored in the following Excel worksheets:

· Transects: Habitat Condition Data 2002 - Transects

· Point samples: Habitat Condition Data 2002 - Quadrats
a) Transects data

Within the Habitat Condition Data 2002 - Transects file, all the data is stored in the first worksheet (Raw Data), where one row is one transect. Fields highlighted in orange within the worksheet were not directly recorded but derived from the original data and include:

· Distance of actual recording (m): Many transects were not 100m long, either because part of the line was out of the survey block, in a loch or in a non-navigable pool system. It was therefore necessary to calculate the distance along which recording actually took place to allow comparable figures to be produced.

· Length feature (m): We also calculated for each transect the length along the transect of all the features that were recorded using GPS (micro-erosion, non-navigable pools, lochans > 50m, flushes, streams, deer-tracks and peat-digging). For linear features (flushes, streams and deer-tracks), there was often only one Northing as reference. In these cases, it was considered that the flush, stream or deer-track was one metre wide, even though in many cases it would have been much narrower than that.

· Total deer/sheep droppings: It also became necessary to aggregate the deer and sheep droppings data, because it did not prove possible to consistently discriminate them from each other in the field.

In the next worksheet (Derived Data), most fields were transformed so that they were expressed as a percentage (for the ‘footfalls’ data) or an average number or average length per 100m (for the rest of the data). For the footfall data, the transect was sometimes too short to give reliable data. Therefore when there was less than 20 right footfalls in a transect, the data were ignored. A further worksheet (Mapping Data) includes the same data as the previous work sheet, but with fewer fields (the fields that were very seldom recorded were taken away, since there is little point in mapping those fields). All text data were converted into numeric data (see Appendix 4 for details) because the mapping software used does not accept text data. Mapped data are based on this spreadsheet.

b) Quadrats data

The first worksheet (Raw data) in the Habitat Condition Data 2002 - Quadrats file is where all the quadrat data is stored. The second sheet (Mapping Data) contains the mappable data. The data for ‘Max obscured height’ had to be discarded, because surveyors had not recorded it in the same fashion. Note also that the sward stick height has to be adjusted from field values to account for the length of the plastic piping (5cm in our case). Within the frequency data, only the most frequently recorded species and features were kept for mapping. As for the transect data, all text data had to be converted into numeric data (see Appendix 4 for details).

Recorder-bias

An important prerequisite before analysing and mapping the data is to assess its quality by checking if there is any recorder-bias. The areas surveyed by the four surveyors were randomly allocated, although certain surveyors tended to work more on Forsinard than on the other two estates because of travel times, but in general there should be some consistency in the average data for all surveyors.

Firstly, for the ‘right-footfall’ data along the transects, there seem to be relatively important differences between the four surveyors (Table 1).

	
	Alasdair
	Colin
	Gaëtan
	Laura

	% Sphagnum
	40
	37
	56
	58

	% Bare Peat
	13
	5
	22
	8

	% Deer/sheep prints
	19
	8
	38
	8

	% Rhacomitrium
	6
	2
	10
	4


Table 1. Average percentage recorded on footfalls during a transect for each surveyor

There is a relatively clear trend in the way those features were recorded by the different surveyors, with some surveyors having a consistently higher average for each feature and others having a consistently lower average. The following histograms (Fig.1a to 1d) show in more detail how those features are distributed for each surveyor. Considering these discrepancies, extra care is needed when analysing and interpreting this data. Using the footfall approach for so many parameters was a new approach. These results suggest that fewer parameters should be recorded in this way in future to make recording of key ones more accurate.

Table 2 shows that the four surveyors recorded most of the data collected within the quadrats (vegetation height, cover, vegetation structure and soil) with relative consistency. The only noticeable differences are with litter cover and max obscured height. Two surveyors have higher average litter cover than the others. One possible explanation is that those two surveyors are those who carried on collecting data until late October, when more of the vegetation has died back. As explained above, max obscured height was not recorded in the same fashion by all recorders, which explains why one recorder has a much higher average than the three others. Therefore, this data field needs to be ignored in the mapping and analysis or at least the data from that recorder when mapping data.

	
	Alasdair
	Colin
	Gaëtan
	Laura

	Vegetation height (cm)

	Calluna height
	19
	19
	25
	23

	All dwarf shrubs height
	21
	23
	27
	23

	Non-woody plants height
	41
	55
	54
	49

	%Cover data

	Live Calluna cover
	25
	18
	21
	18

	Bare peat cover
	9
	4
	6
	6

	Litter cover
	37
	15
	40
	18

	All Sphagnum/moss cover
	38
	43
	58
	34

	Trampled Sphagnum/moss cover
	0.5
	1.5
	1.4
	2.0

	No. of deer/sheep prints
	5
	6
	6
	4

	Vegetation structure (cm)

	Maximum height
	27
	34
	35
	36

	Obscured height
	6
	6
	8
	12

	Part obscured height
	14
	22
	19
	17

	Max obscured height
	8
	8
	8
	21

	Sward stick height
	10
	13
	17
	15

	Soil type

	Deep peat

Shallow peat

Mineral soil
	89%

9%

2%
	72%

27%

1%
	86%

12%

2%
	85%

11%

4%


Table 2. Average value per recorder for the data collected in point samples

	
	Alasdair
	Colin
	Gaëtan
	Laura

	Average number of species per tenth of rod
	3.45
	2.93
	5.05
	2.24

	Percentage of tenths of rod where a species/feature was recorded

	Calluna (alive)
	34
	29
	39
	19

	Calluna (dead)
	18
	20
	9
	12

	Scirpus cespitosum
	51
	54
	57
	39

	Erica tetralix
	27
	33
	50
	10

	Eriophorum vaginatum
	20
	0.4
	24
	10

	Eriophorum angustifolium
	25
	4
	58
	4

	All Sphagnum
	30
	41
	50
	21

	Sphagnum papillosum
	3
	5
	7
	11

	S. capillifolium/subnitens
	14
	11
	28
	15

	S. tenellum
	10
	7
	15
	2

	S. cuspidatum
	9
	8
	9
	1

	Foliose lichens
	24
	15
	29
	9

	Narthecium ossifragum
	12
	0.3
	25
	7

	Bare peat
	13
	4
	18
	4

	Other mosses
	13
	1
	23
	14

	Other grasses
	6
	24
	5
	5


Table 3. Recorder-bias in frequency-score-data

As far as the frequency-score-data is concerned, there are strong differences between the surveyors (Table 3), with relatively high (in bold in the table) and low frequencies (in italic underlined in the table) for many species/features. The difference in time and effort spent on the quadrat, as well in vegetation ID skills, is probably responsible for these differences. This must be considered when analysing the data. 

Bird data

The file Habitat Condition - Bird Data 2000 contains bird data extracted from the Moorland Breeding Bird Survey field-maps surveyed in 2000. For every quarter of km grid square surveyed in 2002 for habitat condition, the number of birds recorded in 2000 was counted for four species: skylark, golden plover, dunlin and greenshank. We also distinguished between birds singing, calling etc. in the spreadsheet.

In each cell, the first figure is the number from the first visit and the second figure from the second visit. For example, 1+2 in the column “Dunlin – singing” means that one dunlin was recorded singing during the first visit and two dunlins were recorded singing during the second visit in that particular quarter of km-square. Sometimes, birds are recorded as pairs. In that case, 2+0 in the column “Greenshank – pair calling” means that two pairs (thus 4 birds) were recorded calling during the first visit in that particular quarter of km square. If a solid line joined two birds on the field map, the bird was only counted once, where it was first recorded. It was therefore necessary to check in which direction the surveyor was walking his route. Question marks were ignored. A straight line joining two records with a question mark was considered the same as above (likewise, a dotted line indicates two separate birds observed at the same time).

Note that:

· Many quarter km grid-squares were not fully covered by the MBS, where the survey covered the edge of the block. A * appears in the column “not fully covered” when it was the case. It will be necessary to assess the actual area covered in each square.

· For some areas, the field-map was not available for a second visit. In those cases, a * appears in the column “no 2nd visit”.

· For a small area in the Blar nam Faoileag, the skylark data was only available as total numbers per km square for the second visit. In those cases, we extrapolated it by dividing the total numbers between the quarters of km-square. A * appears in the column “problem with skylark data” when it happened.

· Sometimes, two surveyors covered different parts of the same quarter km grid square during the same visit. In those cases, if the same bird species was recorded doing the same thing by both surveyors, it appears in the cell as 3+0/1+0, meaning that the first surveyor recorded 3 birds and the second surveyor recorded 1 bird during the same visit in that particular quarter of km-square.

The total number of skylark, golden plover, dunlin and greenshank in each quarter of km-square was also calculated for each visit.

Section B

List of Maps and Notes

Maps were created by two methods:

a) Interpolation is a method that creates an average value within a set radius for every point on the map. Here 0.6km radius was used around sample points.  This search radius was chosen because it represents an approximation of the average size of a peatland wader’s territory.  The values are expressed in hot/cold colours, with the red spots being maximum values and blue minimum values. Note that red will always be the maximum value in the table, which is not always 100%.  The range colours therefore reflect the distribution of the data, which is recorded in the Key.  The advantage of this technique is that the gaps between the actual survey points are filled in, making interpretation of the data easier.  As a broad-brush technique, this is very useful.  Extra care must be taken with analysis of the maps, as each covers only one variable and interactions between variables cannot be shown.  

b) Individual point scores are more useful where the data is scattered, for example when recording a scarce species such as Pleurozia purpurea (Map 5E).  High scores are expressed as dark shades, low scores as light shades.  By choosing different colour schemes, it is possible to show more than one variable on the same map, but not interactions between them.  Data points will inevitably overlap in some cases.

Map 1 gives a rough overview of the survey area and sample locations.

Maps 2A – 3F represent data recorded along the belt transects.

Maps 4A – 5F represent data recorded in point samples.

Map 1 Locations of Point Samples and Belt Transects

Map 2A Percentage of Sphagnum Species Recorded by Footfalls on Belt Transects

The data is expressed as a percentage of the times during the Belt Transect that a right foot fell on Sphagnum, generally accepted as a good indicator of active blanket bog.  

Map 2B Percentage of Bare Peat Recorded Under Footfalls Along Belt Transect

The data is expressed as a percentage of the times during the Belt Transect that a right foot fell on bare peat, an indicator of non-active or eroding blanket bog.  

Map 2C Percentage of Deer and Sheep Prints Within 0.5m of Transect Line

The data is expressed as a percentage of the times during the Belt Transect that a right foot fell within 0.5m of the transect line of deer or sheep prints, an indicator of grazing level.  

Map 2D Percentage of Footfalls Along Belt Transect Falling on Rhacomitrium Moss

The data is expressed as a percentage of the times during the Belt Transect that a right foot fell on Rhacomitrium, a moss that is thought to be associated particularly with micro-erosion or peatland that has been through an erosion phase. Its role on blanket bog is however little studied.

Map 3A Micro-erosion Recorded Within 0.5m of Transect Line

This map shows two variables: the frequency of micro-erosion where runnels contained less than 25% sphagnum and the frequency of micro-erosion where runnels contained more than 25% sphagnum.  Micro-erosion is an indicator of damaged peatland.

Map 3B Percentage of Mud Bottomed Pools Under 2m Recorded Within 0.5m of Transect Line

Mud bottomed pools are those which are under 2m in length and width.  They are associated with pools systems on peatland, a diverse and productive ecosystem. They are also preferentially selected by dunlin and greenshank for feeding.

Map 3C Percentage of Small Pools Over 2m Recorded Within 0.5m of Transect Line

The definition of a small pool in this context is a pool over 2m in width but not a lochan.  This map shows two variables: the frequency of small pools with less than 50% sphagnum cover and the frequency of small pools with more than 50% sphagnum cover.

Map 3C Percentage of Lochans Under 50m Recorded Within 0.5m of Transect Line

The percentage of footfalls along the transect which landed within 0.5m of a lochan under 50m wide.

Map 3E Frequency and Distribution of Grouse Droppings Found Within 0.5m of Transect Line

The frequency with which distinct groups of grouse droppings were seen within 0.5m of transect line.  Grouse prefer a drier, more heather-rich habitat.

Map 3E Percentage of Deer or Sheep Droppings Found Within 0.5m of Transect Line

The percentage of the footfalls along the transect line that fell within 0.5m of deer or sheep droppings.  This gives a rough indication of grazing level, but may be a better sign of where these grazers tend to lie up.

Map 4A Maximum Height of Calluna vulgaris in Point Samples

Common heather (Calluna vulgaris) is an indicator of drier peatland habitats.

Map 4B Maximum Height for all Dwarf Shrubs Recorded in Point Samples

Map 4C Species of Tallest Dwarf Shrub Recorded in Point Samples

Map 4D Maximum Height of Non-Woody Vegetation in Point Samples

Map 4E Percentage Cover of Live Calluna vulgaris Recorded in Point Samples

Common heather (Calluna vulgaris) is an indicator of drier peatland habitats.

Map 4F Percentage Cover of Bare Peat Recorded in Point Samples

Bare peat may be on indication of eroding blanket bog.  

Map 4G Percentage Cover of All Sphagnum Species Recorded in Point Samples

The presence of Sphagnum moss indicates active blanket bog.

Map 4H Soil Type Recorded in Point Samples

‘Deep peat’ is classed as peat over 1m depth.

Map 4I Soil Depth Recorded in Point Samples

Map 5A Frequency of Dead Calluna vulgaris Recorded in Point Samples

Dead Calluna could be degenerate, affected by heather beetle or burned.

Map 5B Frequency of Myrica gale Recorded in Point Samples

Bog myrtle Myrica gale normally occurs where water channels encourage flow of nutrients or around the edges of a bog surface.  It occurs more commonly in the west where there is increased rainfall.  It may also be more frequent where eroding bog releases more nutrients.

Map 5C Frequency of Carex panicea Recorded in Point Samples

Carex panicea is associated with bare peat and flushes. 

Map 5D Frequency of Rhacomitrium Moss Recorded in Point Samples

This moss that is associated with micro-erosion or peatland that has been through an erosion phase.

Map 5E Frequency of Pleurozia purpurea Recorded in Point Samples

Pleurozia purpurea is more common on eroding peat with short vegetation and bare peat surfaces.  Like Myrica gale, there is a natural decline west to east.

Map 5F Frequency of Bog asphodel Narthecium ossifragum Recorded in Point Samples

Most common in bare flushes and may in part indicate eroding bog.

� Excluding recent forestry acquisitions





