
AIM OF TRIP

Mingulay is a large nationally and internationally significant seabird colony. However, seabird numbers on the island are currently surveyed only infrequently, generally by the SNH Western Isles team as part of the Site Condition Monitoring process, with very little NTS input. There are currently only three sites on the west coast of Scotland (Canna, St Kilda and Handa) that carry out intensive seabird monitoring, and at this time of major changes in the fortunes of seabirds nationally, it was felt by both NTS and JNCC that it would be advantageous to add an additional seabird monitoring site on the west coast, to contribute valuable national data to the JNCC Seabird Monitoring Programme. In 2007, it was therefore decided that it would be useful to set up a long term NTS seabird monitoring programme on Mingulay. This would both enable us to track more accurately the status of the seabird populations on Mingulay, and to provide valuable information on seabird ecology in western Scotland. 

A proposal for monitoring on Mingulay was put forward by the St Kilda Seabird and Marine Ranger in 2007 and was discussed at a meeting between NTS, SNH and JNCC in February 2008. It was decided at this meeting that the following seabird monitoring plots should be set up on Mingulay this year, following standard seabird monitoring methodologies:

Fulmar – productivity and population plots

Kittiwake – productivity plots

Guillemot – population plots

Razorbill – population plots

Study plots are not recommended for kittiwake population monitoring, therefore it was decided that a full island count for kittiwakes should also be carried out, given that the last complete count was in 2003 and numbers are declining rapidly elsewhere in Scotland.

With regards to timing of the visit, I had suggested that the visit should be in mid June, at the optimum time for counting each species of seabird. However, it was felt by others that this would compromise my work on St Kilda, and mid May was therefore selected as the visit time. Unfortunately, this would mean that peak numbers for each seabird would not yet have been reached, but it was considered by all that, although not ideal, it should still be feasible to achieve reasonably accurate counts and plot selection at this time.

In addition to the seabird monitoring work, it was also decided to carry out some rabbit control in the village area, following on from work carried out by contractors in 2007. However, the NTS Health and Safety Manager was unhappy with the idea of a volunteer using an air rifle, and this part of the work unfortunately had to be abandoned. Instead, an assessment of rabbit damage and proposal for rabbit control in the future was put together for consideration by NTS. 

TRIP DETAILS

Myself and two volunteers (Sam Dennis and Terry Fountain) were present on Mingulay between 8 and 18 May, and were joined by an additional volunteer, Will Miles, between 12 and 18 May. We were taken to and from the island by Donald McLeod on the Boy James, and camped, using the Schoolhouse kitchen for cooking.

SEABIRD WORK

Recommended Methods

Plot identification and selection

Prior to the trip, Roddy Mavor of JNCC recommended carrying out plot selection according to standard methodologies i.e. following the “Seabird Monitoring Handbook” (Walsh et al, 1995) guidelines: 

1. Count the whole island for fulmar, kittiwake, razorbill and guillemot from land in order to assess the size and distribution of the population for each species (see Whole Island Counts section below).

2. As this is being done, identify all potential plots according to the definition for each species in the Seabird Monitoring Handbook.


General selection of potential plots:

· Plots should be selected, so far as is possible, as relatively discrete groups of birds or nests, occupying a section of cliff that can be defined precisely without reference to the birds or nests e.g. by ledges, cracks or fissures in rocks or by other natural features

· Where possible, draw boundaries that allow for room for expansion by including some unoccupied habitat 

· The position from which a plot is viewed should be safe

· The count position should not be so close to the plot as to cause disturbance

· Individual birds or nests should be easily distinguishable using binoculars or a telescope

· The angle at which a plot can be viewed should be as near a right angle as possible

· Large cliff faces may be split into several contiguous smaller sections, each treated as a separate potential plot


Specific details for plots of each species:


Fulmar productivity


Select five or more plots each containing 30-50 nest sites. The higher the 
proportion of the population included the better.


Fulmar population


Select as many sample plots (preferably about 10) as can be covered in the 
time available. Suitable plots should contain 50-200 Apparently Occupied 
Sites (AOS). Aim to include in the plots about 10-30% of the total population. 
If possible, plots should cover the full height of a cliff. 


Kittiwake productivity


Select all potential plots of 50-100 nests (aim for 5–10 plots).


Guillemot population


Select as many plots as can be counted in the time available (at least 5) 
containing 100-300 birds. Potential plots should exclude ledges or parts of 
ledges where many birds are hidden under overhangs or are otherwise 
difficult to observe.


Razorbill population

Select as many plots as can be counted in the time available (at least 5) 
containing 20-100 birds. For convenience, these plots may be the same as 
those used for guillemots if both species are being monitored, but also keep a 
note of any potential plots of razorbills lying outside the monitored parts of a 
guillemot colony.   
3. Photograph each potential plot, assign it a number and mark its location accurately on an OS map.

4. It is important that viewing angles and boundaries are the same on each count and in each year, therefore count positions should be marked as accurately as possible. For each plot, mark the count position accurately on an OS map, GPS waypoint it with the relevant plot number, and photograph the observer in position counting the plot. 

5. Select actual plots to be used (see Plot Selection Process section for discussion of method to be used for this). 

Whole island counts

Fulmar – survey the entire coastline of Mingulay and count all AOS. Counts should take place between 0900 and 1730 BST, and avoid counting during winds stronger than Force 4 or during heavy or continuous rain. Optimum time period for surveying – June.

Kittiwake – survey the entire coastline of Mingulay and count all Apparently Occupied Nests (AON). In order that comparative land-based counts can be carried out in future, GPS waypoint each count point and mark the positions of both the colonies and count points on an OS map. Optimum period time for surveying – early to mid June. 

Guillemot – survey the entire coastline of Mingulay and count all individuals on potential breeding ledges. Counts should take place between 0800 and 1600 BST, and avoid counting during winds stronger than Force 4 or on days with heavy rain or fog. Optimum time period for surveying – first three weeks of June. 
Razorbill – survey the entire coastline of Mingulay and count all visible birds, except for those only loosely associated with the colony (i.e. on intertidal rocks or on the sea). Counts should take place between 0800 and 1600 BST, and avoid counting during winds stronger than Force 4 or on days with heavy rain or fog. Optimum time period for surveying – first three weeks of June. 
Results

On 9 May, we surveyed the north part of the island from Mingulay Bay round to the Red Boy. However, numbers of all species were very low in comparison to SNH data from 2003 and 2006, suggesting that it might be a late season, and we therefore decided to wait a day or two before surveying again. On 10 May, I went out to Lianamul and Biulacraig to assess seabird numbers in these areas, which looked more promising.

The whole coastline was surveyed clockwise from Geiruim Beag to the north end of Mingulay Bay between 11 and 14 May. Total numbers of fulmar, kittiwake, guillemot and razorbill were counted and mapped (see Appendix 1 for maps). All counts took place between 08.55 and 16.15 under suitable weather conditions (see Appendix 2 for count dates and details). Kittiwake numbers were extremely low and the majority of birds were sitting on empty ledges (see below). For counting purposes, I therefore counted AOS i.e. birds on either ledges or nests, rather than AON, and then recorded the approximate proportion of birds on nests. No incubating birds were seen. 

Razorbill numbers were also exceedingly low, even by the end of the survey period, therefore it was decided that it would not be possible to identify plots and this part of the project was abandoned. However, all suitable plots for fulmar productivity and population, kittiwake productivity and guillemot population were identified, assigned a number, photographed and mapped. For each plot, the count position (viewpoint) was accurately marked on an OS map, GPS waypointed with the relevant plot number, and the observer photographed in position counting the plot. A spreadsheet was filled in as we went along, recording details of each plot and photograph (see Appendix 3 for blank photographic spreadsheet). For the kittiwake counts, all count positions were GPS waypointed and mapped (see Appendix 4 for kittiwake population count point spreadsheet, also saved as the file “Kittiwake Population Count Points” on the accompanying CD). All GPS data is stored on the St Kilda GPS, backed up on the St Kilda computer (Administrator\My Documents\Kilda Seabird\2008\Mingulay GPS data) and saved on the accompanying CD (file “Mingulay GPS Data”).

The numbers of all species on the final northern section on 14 May had gone up considerably since the first survey on 9 May. It was therefore decided to repeat the first section of the count, from Geiruim Beag to Dun Mingulay, on 16 May. Numbers of all species, apart from guillemot, had increased significantly (see Appendix 1 recount maps), and several extra fulmar productivity and population plots were identified and photographed. 

A total of 34 potential fulmar productivity plots (labelled MFPR1-34), 29 potential fulmar population plots (MFPO1-29), 10 potential kittiwake productivity plots (MKPR1-10) and 28 potential guillemot population plots (MGPO1-31, but plots 1, 4 and 19 were taken out as they held too few birds) were identified and photographed. Viewpoints for each plot were photographed and labelled as the plot number followed by “vp”. Details for all plots are shown in Appendix 5 (and saved as file “Monitoring Plot Data” on the accompanying CD), maps of the plots and viewpoints in Appendix 6 and maps of the kittiwake count points in Appendix 7. A CD of photos of all plots and view/count points is attached to this report, and photographs of each plot have been printed out, boundaries marked on, and any recommendations for alterations written on (Appendix 8).

Whole count totals

FULMAR

2008 total = 7,194 AOS

2003 total = 11,626 AOS

The total island count was calculated by using the highest number of AOS at each site where an area was recounted. 

KITTIWAKE

2008 total = 941 AOS (comprising approximately 400 AON and the rest made up by birds on empty ledges)

2003 total = 2,939 AON

The total island count was calculated using the 16 May recount data for the area south of Dun Mingulay. 

GUILLEMOT

2008 total = 8,211 individuals

2003 total = 16,512 individuals

The total island count was calculated using counts from the period between 11 and 14 May, apart from using 16 May count totals for the south side of Dun Mingulay.

RAZORBILL

2008 total = 631 individuals

2003 total = 14,201 individuals

The total island count was calculated using the 16 May recount data for the area south of Dun Mingulay. 

Notes on the results

2008 was an abnormally late season for a variety of seabirds throughout the country, which unfortunately impacted on our ability to identify suitable plots, given that our visit was already earlier than would have been ideal. 

Fulmar - numbers were seen to increase substantially when cliffs which were first counted on 11 May were recounted on 16 May, therefore the fulmar total count is likely to be a significant undercount of the true number of breeding birds. I feel that by the time that counts and plot identification of the northern and southern sections were carried out on 14 and 16 May, numbers may have been reasonably close to stabilising, but that the middle section counts carried out on 12 and 13 May are likely to have considerably underestimated numbers, and potential plots may therefore have been missed.

Kittiwake - numbers were also extremely low, and many birds (approximately 60% of birds on the cliffs) were sitting on empty ledges rather than on nests. This was also the case on St Kilda, where the season was very late and substantial nest building did not begin until the second week of June. Count totals will therefore be a serious underestimate of breeding birds. Very few colonies attained the minimum number of AON required for a productivity plot, but for many the traces of last year’s nests suggested that once birds returned the colony would be suitable for a plot. All colonies where viewing conditions were suitable were therefore identified and photographed as suitable plots.

Guillemot - counts and plot identification appeared to give a realistic picture of the breeding population, as numbers of birds on the ledges were stable when recounted, and apparently incubating birds were seen on the date of the first survey on 11 May. 

Razorbill - had an exceptionally late season this year. This also appeared to be the case on St Kilda, with very few birds present on the cliffs up until the beginning of June, whereas in a normal year egg laying should begin in early May. It was therefore impossible to identify suitable plots.

Whole island counts

Although showing an apparent large decline in each species since 2003, the 2008 whole island totals should not be taken as an accurate reflection of breeding numbers. Counts were carried out in mid May, outwith the peak breeding season for each species, whereas the 2003 survey was carried out in mid June, within peak breeding season. The two surveys are therefore not directly comparable, and conclusions about breeding populations should not be drawn, particularly in light of the late season in 2008. However, the count data was useful in assessing the distribution of each species, which aided in determining the method of plot selection (see Plot Selection Process section)

Photography

Due to the lack of electricity, it was not possible to view the plot photographs on a laptop to check their quality before leaving the island. Several of the plots will need photographs retaking due to problems with focussing or exposure, to optimise their quality. On a few plots (marked on the plot/viewpoint spreadsheet in Appendix 5), there was also a bit of confusion as to the exact boundaries of the plot, due to one person identifying a plot and having to describe it to another, who then photographed it (in future I would recommend that the same person identifies and photographs plots, as one person’s description of a distinctive rock feature may not match another’s!). This led to the whole area not being included, which was not picked up until the photos were viewed off-island. This simply requires re-photographing of the appropriate plots in future years as described in the spreadsheet and on the photo printouts. 

Plot Selection Process

Following on from the Mingulay trip, I met up with Ian Mitchell, Matt Parsons and Roddy Mavor of JNCC to discuss the method of plot selection from the list of potential plots. Two selection options were considered – random or stratified random (where the island is subdivided into a number of subsections depending on the density of birds, and a fixed number of plots is then randomly selected within each subsection). Looking at the distribution of both birds and potential plots on the island, it was decided that random was the best method of plot selection.

Population plots

The Seabird Monitoring Handbook population monitoring protocol currently recommends selecting between 5 and 10 plots (depending on the species involved) and counting these 5-10 times during the first three weeks of June. However, in light of the publication of the paper “Evaluating the power of monitoring plot designs for detecting long-term trends in the numbers of common guillemots” by Sims et al (2006) J. Appl Ecology 43 537-546, JNCC are in the process of revising their thinking on population plot monitoring. In the interim period, before a new standardised population plot monitoring methodology is published, they are recommending that the number of plots rather than the number of count days is maximised, to improve the accuracy of the counts. The following protocols were therefore recommended by all present at the meeting:

Fulmar

Once a return visit has been carried out to add in potential extra plots (see Recommendations section below), select randomly from within the complete list of potential plots the maximum number of plots that can be counted in a single day, with a minimum recommended number of 15. Approximately 10-30% of the breeding population should be included (1,100-3,300 AOS using the 2003 total population count). The number of plots which it is possible to count in a single day will need to be determined by a return visit to Mingulay. These plots should be counted a minimum of three times within the recommended survey period. Given the reduced number of count days required it should be possible to count fulmars and guillemots/razorbills on separate days, thereby maximising plot numbers, and still fulfil the required number of visits within the time frame available. 

Guillemot and razorbill

If possible, it is recommended that the same plots are used for both guillemot and razorbill, enabling both species to be surveyed on the same day. A return visit to Mingulay should identify potential guillemot/razorbill and razorbill-only plots. If there are sufficient plots that can be used for both species, select randomly from amongst these the number that can be counted in a single day (minimum of 15). If there are insufficient dual-species plots, randomly select an additional number of single species-only plots to make up the required number of plots (minimum of 15 for each species). The number of plots which it is possible to count in a single day will need to be determined on the return visit to Mingulay. These plots should be counted a minimum of three times within the recommended survey period.

Productivity plots

Fulmar

Once a return visit has been carried out to add in potential extra plots (see Recommendations section below), randomly select at least 5 plots from the complete list of potential plots. The exact number selected will depend on the time available for monitoring i.e. on Seabird Ranger staffing levels on the island in future. Monitor according to the Seabird Monitoring Handbook standard protocol.

Kittiwake

Once a return visit has been carried out in mid June in order to ascertain more accurately how many of the plots identified in 2008 will actually fulfil the requirements for a potential plot (see Recommendations section below), randomly select 5-10 plots from the complete list of potential plots. Again, the exact number selected will depend on the time available for monitoring. Monitor according to the Seabird Monitoring Handbook standard protocol.

Random selection process

In order to select the plots by a random process, an Excel programme for doing so was provided by Ian Mitchell. A copy of this, with instructions for its use, is provided on the attached CD (file entitled “Random Number Selection”). 

Conclusions/Recommendations for further work

Due to the earliness of the visit and the lateness of the seabird breeding season in 2008, all the aims of the trip unfortunately could not be achieved.  However, a good start was made on setting up a seabird monitoring scheme on Mingulay, but a further visit will be necessary in 2009 to complete the work.

Following on from discussions with JNCC, we felt that a return visit should be made in 2009. This visit should take place in mid June, as was initially proposed for the 2008 work, in order to avoid the problems experienced this year. During this visit, the following actions should be taken:

· The section of the island between the north side of Dun Mingulay and the promontories to the east of Bay Sletta should be resurveyed to identify and photograph any additional potential fulmar population and productivity plots.  If time allows, it may be advisable to also resurvey the rest of the island to double check that all potential plots were identified in 2008. It is not necessary to carry out another whole island count of fulmars.

· All kittiwake potential productivity plots should be resurveyed to identify those with the appropriate numbers of AON (50-100) and re-photographed if necessary. If time allows, also carry out a complete population count, to determine population trends.

· Carry out a whole island count of razorbills and identify and photograph all potential population plots, focussing particularly on combining guillemot and razorbill plots if possible (see Plot Selection Process section above for discussion of the use of guillemot plots for razorbills). This may require some expansion of the area of guillemot plots in order to incorporate sufficient numbers of razorbills. In addition, identify any potential razorbill plots outwith guillemot plots. 

· Carry out the plot selection process for each species as described above on-island. It will be necessary to determine how many fulmar and how many guillemot/razorbill population plots can be surveyed in a single day.

· Re-photograph any selected plots identified in the plot/viewpoint spreadsheet (Appendix 5) as having incorrectly photographed boundaries, and any plots where the photographic quality was poor. Selected fulmar productivity plots will in some cases need to be carefully re-photographed in order to produce high quality images suitable for monitoring.

· Mark selected plot viewpoints with wooden stakes to facilitate re-finding in future years.

Off-island, all plot photographs should then be printed out in black and white (this improves the contrast) on photographic paper and boundaries drawn in.

Once this has been completed, monitoring can be carried out in future years according to the recommended JNCC methodology at the time. In order to achieve this, I recommend that a Seabird Ranger is employed for a period of 3-4 months in each year of monitoring (once accommodation is in place), and that monitoring is carried out at 1-3 year intervals, depending on the resources available. 

In future years, depending on the level of staffing on Mingulay, the setting up of razorbill, guillemot and puffin productivity plots should also be considered. JNCC are particularly keen to set up razorbill and guillemot productivity plots, as Handa is currently the only west coast Scottish site at which this is done. 

RABBIT CONTROL

An Assessment of Rabbit Damage on Mingulay by Samantha Dennis
Summary
The damage caused by rabbit burrows to the archaeology and cultural landscape of Mingulay has provoked discussions on rabbit control and/or the possible eradication of rabbits from the island. An assessment of the damage was carried out by Terry Fountain and Samantha Dennis during their stay.

Methodology
An assessment of the quantity, density and resulting damage of rabbit burrowing was made, focussing on the village area. 

Within the village area, four 10m x 10m plots were set out. Three plots were located in amongst the buildings in the village, and a further plot was set out in the fields immediately to the west of the village. The following data was gathered within these plots, in order to assess the number of active warrens:

a) number of rabbit burrow entrances

b) number of apparently occupied burrows (e.g. fresh droppings, digging, or sighting of rabbits in entrance)

c) number of freshly dug holes

Photographs were also taken of rabbit damage within the village (see images below).

Results
All three plots within the village showed a high density of rabbit activity (>8 warrens per 10m x 10m plot), whereas the plot in the periphery area outside the village exhibited a low density (1 warren per 10m x 10m plot).

Whilst carrying out the survey, approximately 100 rabbits were seen feeding in the periphery areas. The majority of these rabbits returned to their warrens in the village core area when disturbed.

Discussion
Rabbits construct extensive warrens that can heavily disturb a fragile area. On Mingulay, the rabbits not only dig through the loose sandy soil but have also dug through the walls of the ruins (Figures 2 and 3). As a result of overgrazing, the soil in the village has been heavily eroded, further preventing regeneration of vegetation, and this has led to destabilisation (Figure 4). The favoured area for the rabbits seems, unfortunately, to be within the village area. Several of the ruined buildings still have their gable ends upstanding. However, the burrows undermining these walls will soon see the complete collapse of the structures, and the village ruins generally have not stabilised because of the rabbit activity. 

The rabbit numbers and consequent damage are likely to steadily increase on Mingulay. Rabbits can have litters of up to 12 young as often as four to five times a year. The rate of population growth will presumably far outweigh the numbers predated by the small number of natural predators, such as wandering white-tailed eagles and resident golden eagles. However, the importance of the rabbits as a food source for large raptors in the Hebrides suggests that their complete eradication on Mingulay would have a negative impact on these birds of prey, and maintaining a small population of rabbits could provide a valuable remote feeding ground in these islands.

Recommendations
An assessment of the rabbit damage on Mingulay strongly suggests that rabbit control on the island is imperative. The unique cultural history teamed with its delicate wildlife was taken into account when considering the following recommendations. In the authors' opinion, a programme of shooting rabbits is the favoured option. Potential alternatives were ruled out for the following reasons:

· Ferreting presents too great a risk to the breeding populations of seabirds should a ferret escape its handler.

· Fencing would be too obtrusive, both above and below ground. To enclose the core village area, approximately 1000m of fencing (chicken wire is usually recommended) would be needed. To be effective as rabbit-proofing, the fence should be buried in a trench at least a foot deep and laid in the ground in an L-shape to deter rabbits from tunnelling under the fence. The efficacy of this method of burying fencing is doubtful considering the loose sandy soil in the village area, especially to the east of the buildings. 

· Case studies worldwide of introducing diseases such as myxomatosis have demonstrated a complex series of undesired consequences.

Therefore we recommend:

a) shooting on an annual basis at any time of year (lamping in the winter). We recommend a minimum of two people using 171 Rim fire rifles or FAC air rifles shooting for either a minimum of 5 days or taking a bag minimum of 100-150 rabbits in the core area per year (Terry Fountain suggests from experience that approximately 10 to 15 rabbits can be shot in an hour). The rabbit carcasses should be left out as a food source for birds of prey.

b) continue monitoring the effects of burrowing within the village area

Photographic Record

Figure 1.  10m x 10m plot located immediately southeast of Building Complex 18 (looking north)
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Figure 2.  Rabbit burrow in a blackhouse at the southern end of the village
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Figure 3.  Rabbit warren causing wall to collapse in the buildings between Buildings 12 and 17 (looking northwest)
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Figure 4.  Rabbit warren leading to the creations of water and erosion channels immediately south of Building 12 (looking west)
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