
RUM MANX SHEARWATER (Puffinus Puffinus) REPORT 2006 
 
 
Introduction 
 
Rum is an NNR about 20 kilometres west of Mallaig and is the biggest of the Small 
Isles. It is designated an SPA for its unique population of Manx Shearwaters holding 
between a quarter and a third of the world’s population. They breed above 400 metres 
(up to more than 700 metres) – unlike other colonies which are virtually at sea level. 
Annual monitoring of around 100 burrows has taken place since 1994 on Hallival. In 
1999 the author first saw rats in the colony in the breeding season. It had been thought 
that rats came up to the colony to scavenge failed eggs and dead young at the end of 
the season in September. The evidence for rats in the colony and having a detrimental 
effect on the Shearwaters grew and SNH (Chris Rodger and Ed Hawan on Rum, in 
particular) decided that studies had to be undertaken to assess the problem. In 2006 
the monitoring of Manx Shearwaters on Rum was contracted out. 
 
The work to be undertaken initially was to have 425 randomised (grid references 
produced by computer) burrows on the three main sub-colonies – Hallival, Askival 
and Trollval) – the number of burrows in proportion to the area of greens. There were 
many teething problems not least the weather!! The birds nest generally in burrows 
longer than an arm’s length so additional entrances are dug out and plugged so the 
contents of the nest chamber can be checked. Probably the most difficult problem is 
that there are many areas where although there are plenty burrows it is impossible to 
dig out observation  hatches due to the nature of the rock structure. The methodology 
had to be altered so that we will have in place the necessary number of burrows early 
next season. Currently there are adequate numbers on Hallival and Askival but none 
on Trollval where on a visit by Chris Rodger and Claire Smith it was thought that this 
should be fairly easy in one area. The problem of Trollval is accessibility. It is not 
easy from the Hallival side and is best done from Harris. Notwithstanding the 
problems much valuable information has accrued. 
 
 
Dates of visits 
 
Visits were made as follows 
2-4 May  for visual assessment of old study burrows 
20-24 May for opening up study burrows – completely rained and snowed off at the 
end!! 
3-7 June – opening up burrows and checking contents 
16-19 (should have been 20) opening up burrows – virtual complete washout! 
26-28 June – checking burrows 
12-14 July – checking burrows 
27 July – 1 August – checking burrows 
6-8 August – checking burrows and 1 night time ringing 
16-19 August  - checking burrows 
23-25 August - checking burrows 
4-7 Sept – pulli ringing plus burrow digging 
13-16 Sept – pulli ringing 
21-23 Sept – pulli ringing 



28-30 Sept – pulli ringing 
13-16 Oct – check on late pulli and rat trap grids 
2/11-6/11 – rat trapping!! 
 
 
 
 
 
Visual Assessment 
 
In an attempt to callibrate tape playback for occupancy a visual assessment was made 
of the previous years’ study burrows. This involved identifying whether the burrow 
had been excavated; whether droppings were evident and how much trampling at the 
burrow entrance. There are three possible assessments – occupied, not occupied and 
probably occupied. Results in table below. 
 
 
Results of Visual assessment of burrows 2006 

     
 Occup not occ Prob occ  

Number 88 14 6  
Act occ 80 3 4  
% acc 90    
Overall 
acc 

 90   

 
90% is a good figure and similar to that achieved on Canna in the 1970s.  
 
 
 
 
Tape Playback   
 
Before opening a study burrow and opening up a new study burrow a Rum Manx 
Shearwater call was played at the burrow entrance for 10 seconds. The results are 
given by date in the table below. 
 
Responses to tape 
playback 

  

     
DATE Yes %  No  % 

     
     

3/6  
Askiv 

9 47 10 54 

5/6 
Askiv 

8 42 11 58 

6/6 Hall 11 70 5 30 
27/6 Hall 15 48 16 52 
 



 
 
Timing of Breeding Season 
 
2006 breeding season was the most protracted and the latest since before 1969 at least 
in part due to a very cold April and May – Lochaber had its coldest 23rd May ever 
(minus 3.9 degrees at sea level). This was indeed a night of blizzards on Hallival! The 
median laying date was estimated at 2nd June – extremes 1st May and 4th July. This 
assumes average hatching as 51 days and fledging 71 days (Brooke). On Askival from 
burrows opened it would appear that the latest fledging was early October. 
Another possible reason for the protracted season is pressure from rats – the rats 
cannot live in small rat holes due to their size and presumably live in Shearwater 
burrows – we saw evidence that they do in mid-winter when on Hallival in mid 
January 2006. Perhaps Hallival birds are stressed by rat interference and this affects 
the whole breeding process including delay in breeding. 
 
 
 
 
 
 
 
 
 
 
Productivity 
 
 
YEAR       AREA    
                                    1 2 3 4 5 All 

areas 
1995 Productivity 0.83 0.77 0.85 0.93 no 

data 
0.85 

 occupancy  67 79 75 93 no 
data 

78 

1996 Productivity 0.67 0.75 0.77 0.67 no 
data 

0.72 

 occupancy  72 93 86 94 no 
data 

86 

1997 Productivity 0.82 0.87 0.89 0.94 0.88 0.88 
 occupancy  44 85 75 49 63 63 

1998 Productivity 0.64 0.06 0.45 0.13 1 0.30 
 occupancy 67 46 81 73 26 66 

1999 Productivity 0.39 0.44 0.76 0.67 0.50 0.55 
 Occupancy 75 67 68 56 46 62 

2000 Productivity 0.65 0.71 0.62 0.67 0.67 0.66 
 Occupancy 68 78 70 72 68 71 

2001 Productivity 0.67 0.85 0.67 0.67 0.63 0.73 



 Occupancy 60 87 70 60 83 74 
2002 Productivity 0.62 0.67 0.75 0.71 0.81 0.73 

 Occupancy 68 92 80 78 82 80 
2003 Productivity 0.68 0.68 0.74 0.92 0.79 0.75 

 Occupancy 76 86 79 86 88 82 
2004 Productivity 0.67 0.61 0.6 0.63 0.6 0.62 

 Occupancy 79 78 72 70 77 76 
2005 Productivity 0.59 0.63 0.5 0.53 0.63 0.57 

 Occupancy 81 64 71 71 53 69 
 
 
 
 
 
 
2006                                            HALLIVAL  ASKIVAL  
                                                                            Clough’s Crag    Ask South  Ask Nth   
             No.    %        No.   %              No.  %       No.  % 
Not occupied (ie no nest)                 24      13         3     13                2     8         0     0  
Occupied                                         181     87        21    87               22   92       72 100 
Nest only (note 1)                             52     29          3    13                 3   13          1    1 
Failed at egg stage (note 2)               36     20         4    17                  2     8          1    1 
Failed at young stage                        21      12         3   13                  2      8         0    0   
Fledged                                             72      40        11  57                 15    71      70   97 
 
 
 
Occupancy rates were high as can be seen from the above table. Indeed they were 
high compared to previous years although this may have been due to the much 
increased time spent working in the colony and picking up burrows which failed early 
and lost the nest. 
At least 10 of the burrows opened up on Hallival in 1994 have been lost due to them 
having had vegetation and soil “filling” the entrance hole. 
 
Productivity on Hallival (0.4) was the lowest since 1994 except for 1998. There is a 
worrying trend – since 2003 productivity has decreased with the biggest decrease 
2005-06 – see graph below. There was one set of 9 burrows together which all failed. 
ANOTHER POINT TO NOTE IS THAT THE LAST BURROW CHECK WAS A 
FEW WEEKS IN SOME CASES BEFORE FLEDGING AND THE CHICKS MAY 
NOT ALL HAVE SURVIVED. The remains of Shearwaters were found in rats’ 
stomachs – caught in mid October and early November. According to WMIL at least 
one of the rats had eaten a live shearwater. 2006 productivity on Askival is 0.71 
combining Clough’s Crag and Askival South. Clough’s Crag is the nearest part of 
Askival to Hallival and is also the lowest in altitude – similar to the middle parts of  
Hallival . Also a ratted egg was found at Clough’s Crag. It very much would appear 
that Hallival is being seriously affected and Clough’s Crag to a lesser degree by 
something which is having less effect on Askival south and north. The south Askival 
productivity of 0.79 is a value reached on Hallival in the mid 1990s and not since. It 



remains to be seen what the real value is for Askival North which produced chicks 
from 70 of 72 burrows opened up late in the season (one nest only; the other failed on 
hatching egg still in nest). This slope was virtually the only slope where burrows 
could be opened with ease. (It is very green – like Hallival greens used to be). We 
worked up the slope looking for suitable burrows to open and did so when any 
presented themselves.While caution must be taken when looking at Askival North 
there is no doubt that this area is far more productive than Hallival. There are few 
areas on Hallival where there are several burrows together which all have chicks – 
rather the opposite. As Hallival probably holds more pairs than Askival the problems 
are made worse.  
 
It is also interesting to note that there was more than twice the percentage (nearly a 
third – far higher than any previous years with only sporadic visits ) of nests only on 
Hallival than Askival.  
 
Incidentally, there was no evidence of flooding.  
In previous years there has been only a little evidence of flooding and at least 2 of the 
small number of burrows have been abandoned.   
 
In future we will continue to measure productivity in each sub colony separately so 
comparisons can be made.        
 
  

 
 

Manx Shearwater Productivity 1995-2006
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Measurements 
Wings and weights of most chicks were taken when nests were checked. The graphs 
showing these are found below. 
 
 

 
 
 

 
 
 

Wings and weights of pulli Manx Shearwaters, 
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These wings and weights are from study burrows on Hallival. Weights are in line with 
previous years – I did record the two highest pulli weights I have ever had (not on the 
above dates – 710 and 740 gms.)  
 
 

 
 
 
The Askival wings/weights were from chicks in burrows during the day. These are  
good weights and do not suggest any foraging problems for adult birds. 
 
 
 
 
Fledging Weights 
 
The table below shows fledging weights. It may be interesting to note the decrease in 
average weight the later the birds fledge. However, it may be that birds were caught 
earlier in their emergence from burrows on 14-15th September. It is reckoned that the 
birds lose 10gms per day. The birds found round Kinloch may well have been in the 
village for several days. The bird weighing 165gms did fly out to sea when released!! 
The last birds found in the village were on 28th October and weighed 300, 400 and 
410 gms. It is highly likely that these birds were fledging early am on 28/10. 
Incidentally one of these birds came through the perspex over the castle’s boot room 
and was found in the morning in somebody’s wellie boot!!    
 
 
Table   Fledging Weights  
 
Date         Location      Number    Range (gms)      Average wt. (gms) 
14-15/9    Hallival        55           310-565                    445 
23/9      Hallival       45           370-545                    434       
29/9         Hallival        41           260-535                    415 
 
Various    Kinloch        20          165-410                    294 

Askival wings/weights 14th Sept
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RINGING 
Considerably more effort was made this year than previous years for ringing – 
particularly at fledging when many weights were also taken. Probably 20 more man 
days than in the early to mid 90s. It may be significant that in late June 1974 on a wet 
night at New Moon time I caught 210 Manx Shearwaters on Hallival in about 200 
metres square in 2 hours. On the night of the August 2006 new moon 3 person caught 
the same number of birds in 4 hours. Ringing effort was highest in 2006 especially at 
fledging. I was on the slopes every 5 days approximately in September. This should 
have allowed us to catch most fledglings on the Hallival slopes covered with study 
burrows. The results are shown in the table below.   
 
 
 
 
         Ringing Totals since 1994 
YEAR ADULT CHICK TOTAL 

94 958 658 1616 
95 568 167 735 
96 363 1043 1406 
97 954 320 1274 
98 363 270 633 

          99 602 499 1101 
          00 695 469 1164 
          01 470 186 656 
          02 363 386 749 
          03 
          04 
          05 
          06 

517 
277 
454 
399 

383 
369 
288 
541 

900 
646 
742 
940 

Total 6983 5579 12562 
    
 
 
The figures include pulli (99) and adults (50) ringed on Askival so the total for 
Hallival pulli (442) was the only the 5th highest since 1994 – those years with higher 
figures were prior to 2001 – in spite of the considerably increased ringing effort. 
There does appear to be a serious decline in the number of pulli being produced. 
 
The table below shows birds ringed as pulli and retrapped for the first time as adult 
birds by year of ringing and adult retraps by year of ringing.. 
 
 
 
 
 



 
2006 retraps 
 
           Year of ringing of   Year of ringing  

Adults retrapped    of pulli (first  
in 2005                     recapture) 
 
 
 

2005                         6  
2004                         8  
2003                        23             1  
2002                        11             2 
2001                         8             1 
2000                        13               3 
1999                          5             2 
1998                          5             2 
1997                        20             5 
1996                          5              4 
1995                          6              1 
1994                          2             1 
   
1989                             
1988   
1987                          1  
1986                          1    
1985                          2  
1984                           
1983                          1  
 
 
 
Ringing Recoveries 
 
 
Two recoveries have been reported since the 2005 report. 
 
ET89948 Ringed as an adult on the surface on Hallival 28/8/1998 
                Long dead Machrihanish Strathclyde 25/7/2005  178kms 169degrees 
 
EP52761 Ringed as an adult on the surface – Hallival 26/8/1995 
                Dead Dunnet, Highland 21/7/2005 250kms 45 degrees 
IF this bird was an active breeder it shows how far the birds forage for food.    
 
 
 
 
 
 



 
DATA LOGGERS 
 
Dr Jacob Gonzales (University of Barcelona) attached  data loggers to 20 Manx 
Shearwaters on Hallival. It is hoped to retrap most of these. The information gathered 
should give us data about migration routes and feeding areas in the South Atlantic as 
well as some idea of foraging areas during the breeding season. 
 
 
IMPACT OF RATS 
I AM VERY CONCERNED AT THE STATE OF THE HALLIVAL COLONY. 
I BELIEVE WE COULD VIRTUALLY LOSE THIS COLONY IN TERMS OF 
YOUNG BEING PRODUCED IN ONE OR TWO SEASONS JUDGING BY 
WHAT HAPPENED ON CANNA. WE ALREADY MAY HAVE A 
RECRUITMENT PROBLEM AS A RESULT OF POOR PRODUCTIVITY 
FOR THE LAST FEW YEARS – THERE ARE LOW NUMBERS OF SUB-
ADULTS IN THE POPULATION. 
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RUM MANX SHEARWATER (Puffinus Puffinus) REPORT 2007 
 
 
Introduction 
 
Rum is an NNR about 20 kilometres west of Mallaig and is the biggest of the Small 
Isles. It is designated an SPA for its unique population of Manx Shearwaters holding 
between a quarter and a third of the world’s population. They breed above 400 metres 
(up to more than 700 metres) – unlike other colonies which are virtually at sea level. 
Annual monitoring of around 100 burrows has taken place since 1994 on Hallival. In 
1998 the author first saw rats in the colony in the breeding season. It had been thought 
that rats came up to the colony to scavenge failed eggs and dead young at the end of 
the season in September. The evidence for rats in the colony and having a detrimental 
effect on the Shearwaters grew and SNH decided that studies had to be undertaken to 
assess the problem. Since 2006 monitoring of the breeding of Manx Shearwaters on 
Rum has been contracted out. 
 
The work to be undertaken involved opening up study burrows on the three main sub-
colonies – Hallival, Askival and Trollval) – the number of burrows in approximate 
proportion to the area of greens. Burrows were dug up and each hole plugged with 
largish stones. In addition a small cairn of stones was put beside each burrow and 
orange twine around either a nearby stone or a plug. Each burrow  was GPSed. 
Unfortunately relocating some of the burrows was difficult because the GPS does not 
work well where there are steep slopes or cliffs (sometimes overhanging) and deer 
and/or goats tended to kick some small cairns away and were quite interested in the 
twine!! Weather has created havoc on a number of occasions. Burrows were opened 
up on Trollval but it is a difficult area to dig due to structure of stones in the greens. In 
addition there is the problem of access – it is necessary to go up from Harris.  
 
Dates of visits 
 
Visits were made as follows 
30-31st March 
8-9 May  for visual assessment. 
21-25 May Largely rained off!!  
15-21st June for opening up study burrows and a tape playback study. 
14-16 July  
25-29th July wet! 
11-14th Aug  very wet! 
26-29th August – again very wet!  
3-4 Sept  
6th Sept 
10th Sept 
12-14th Sept 
17th Sept 
25-30th Sept 
 
 
 
 



 
Visual Assessment 
 
In an attempt to callibrate tape playback for occupancy a visual assessment was made 
of the previous years’ study burrows. This involved identifying whether the burrow 
had been excavated; whether droppings were evident and how much trampling at the 
burrow entrance. If birds are undertaking housekeeping then this should be considered 
an apparently occupied burrow. There are three possible assessments – occupied, not 
occupied and probably occupied. Results in table below. 
 
 

 

 
93% is a good figure and similar to that achieved on Canna in the 1970s.  
Please note that occupied means at least a nest.   
 
 
 
 
Tape Playback   
 
During a week in mid-June tape playback experiments were conducted and results w 
be available later – work undertaken for Wales Nature. It was interesting that there 
was not a very high degree of consistency with some individual birds responding one 
day and not the next  and vice versa. In addition birds responded while “squatting” in 
an empty burrow. While it is good to have consistent methods of censusing a colony it 
would be useful to have the Rum censusing done by the visual method early in the 
season.   
 
 
 
 
Timing of Breeding Season 
 
2007 breeding season was the more protracted than most but not as much as 2006.  
The median laying date was estimated at 25th May – extremes 28th April and 21st June. 
This assumes average hatching as 51 days and fledging 71 days (Brooke). 2006 was a 
fairly synchronised breeding season on Askival but not on Hallival. However 2007 
was not nearly so synchronised as Askival. This was the first year that there were lots 
of rat signs on Askival in the colony. 
One possible reason for the protracted season is pressure from rats – the rats cannot 
live in small rat holes due to their size and presumably live in Shearwater burrows – 
we saw plenty evidence that they do in mid-winter during winter 2006/2007. Perhaps  

Results of Visual assessment of burrows 2007 
     
 Occup not occ Prob occ  

Number 82 16             8  
Act occ 80 2             5  
% acc 98 88 63  
Overall 
acc 

 93   



birds are stressed by rat interference and this affects the whole breeding process 
including delay in breeding. Assessing this would be very difficult. 
 
 
 
 
 
 
 
 
 
 
Productivity 
 
 
YEAR       AREA    
                                    1 2 3 4 5 All 

areas 
1995 Productivity 0.83 0.77 0.85 0.93 no 

data 
0.85 

 occupancy  67 79 75 93 no 
data 

78 

1996 Productivity 0.67 0.75 0.77 0.67 no 
data 

0.72 

 occupancy  72 93 86 94 no 
data 

86 

1997 Productivity 0.82 0.87 0.89 0.94 0.88 0.88 
 occupancy  44 85 75 49 63 63 

1998 Productivity 0.64 0.06 0.45 0.13 1 0.30 
 occupancy 67 46 81 73 26 66 

1999 Productivity 0.39 0.44 0.76 0.67 0.50 0.55 
 Occupancy 75 67 68 56 46 62 

2000 Productivity 0.65 0.71 0.62 0.67 0.67 0.66 
 Occupancy 68 78 70 72 68 71 

2001 Productivity 0.67 0.85 0.67 0.67 0.63 0.73 
 Occupancy 60 87 70 60 83 74 

2002 Productivity 0.62 0.67 0.75 0.71 0.81 0.73 
 Occupancy 68 92 80 78 82 80 

2003 Productivity 0.68 0.68 0.74 0.92 0.79 0.75 
 Occupancy 76 86 79 86 88 82 

2004 Productivity 0.67 0.61 0.6 0.63 0.6 0.62 
 Occupancy 79 78 72 70 77 76 

2005 Productivity 0.59 0.63 0.5 0.53 0.63 0.57 
 Occupancy 81 64 71 71 53 69 

 
 



The section of the 2006 report on Productivity is reproduced here due to its relevance 
to the on-going studies.    
 
 
 
2006                                            HALLIVAL  ASKIVAL  
                                                                            Clough’s Crag    Ask South  Ask Nth   
             No.    %        No.   %              No.  %       No.  % 
Not occupied (ie no nest)                 24      13         3     13                2     8         0     0  
Occupied                                         181     87        21    87               22   92       72 100 
Nest only (note 1)                             52     29          3    13                 3   13          1    1 
Failed at egg stage (note 2)               36     20         4    17                  2     8          1    1 
Failed at young stage                        21      12         3   13                  2      8         0    0   
Fledged                                             72      40        11  57                 15    71      70   97 
 
 
 
2006 occupancy rates were high as can be seen from the above table. Indeed they 
were high compared to previous years although this may have been due to the much 
increased time spent working in the colony and picking up burrows which failed early 
and lost the nest. 
At least 10 of the burrows opened up on Hallival in 1994 have been lost due to them 
having had vegetation and soil “filling” the entrance hole. 
 
Productivity on Hallival (0.4) was the lowest since 1994 except for 1998. There is a 
worrying trend – since 2003 productivity has decreased with the biggest decrease 
2005-06 – see graph below. There was one set of 9 burrows together which all failed. 
ANOTHER POINT TO NOTE IS THAT THE LAST BURROW CHECK WAS A 
FEW WEEKS IN SOME CASES BEFORE FLEDGING AND THE CHICKS MAY 
NOT ALL HAVE SURVIVED. The remains of Shearwaters were found in rats’ 
stomachs – caught in mid October and early November. According to WMIL at least 
one of the rats had eaten a live shearwater. 2006 productivity on Askival is 0.71 
combining Clough’s Crag and Askival South. Clough’s Crag is the nearest part of 
Askival to Hallival and is also the lowest in altitude – similar to the middle parts of  
Hallival . Also a ratted egg was found at Clough’s Crag. It very much would appear 
that Hallival is being seriously affected and Clough’s Crag to a lesser degree by 
something which is having less effect on Askival south and north. The south Askival 
productivity of 0.79 is a value reached on Hallival in the mid 1990s and not since. It 
remains to be seen what the real value is for Askival North which produced chicks 
from 70 of 72 burrows opened up late in the season (one nest only; the other failed on 
hatching egg still in nest). This slope was virtually the only slope where burrows 
could be opened with ease. (It is very green – like Hallival greens used to be). We 
worked up the slope looking for suitable burrows to open and did so when any 
presented themselves.While caution must be taken when looking at Askival North 
there is no doubt that this area is far more productive than Hallival. There are few 
areas on Hallival where there are several burrows together which all have chicks – 
rather the opposite. As Hallival probably holds more pairs than Askival the problems 
are made worse.  
 
 



 
 
 
 

 
 
 
 
 
 
2007                                       Hallival  Trollval                        Askival     
                                        
                                                                                 Clough’s 
                                                                                     Crag      South   North    TOTAL 
 
                                              No.  %  No. %            No. %    No|.  %  No.  %   No. %  
No. of burrows                      160       35                  25            25         44          289      
Occupied – nest at least        117   71 32  91           16   60     22   88  40    91  227 71  
Eggs (minimum – note 1)       86   74 21  66           11  70      15   70  38    95  171 75 
Assumed to have 
fledged (note 2)                      34             9                     3             12        29           87           
Productivity from  
known eggs                            0.4          0.43                0.27          0.8       0.76       0.53 
 
Productivity using  
occupancy ie nest (note 3)     0.29        0.28                0.19          0.55      0.73      0.38 
 
Notes 
1. This is a minimum number as eggs could have disappeared prior to a check. 

Within 1 week of looking at burrows on Hallival in mid-June 6 eggs out of 80 

Manx Shearwater Productivity 1995-2006

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1 2 3 4 5 6 7 8 9 10 11 12

Pr
od

uc
tiv

ity

Series2



burrows containing eggs had disappeared. If this was repeated across the whole 
colony more than 50% would disappear during the incubation period.  

 
2. Based on evidence from last visit which was weeks before some birds fledged. 

Rats do predate large chicks so this is an absolute maximum figure. 
 
3. Using this measure may be more realistic. Of course it does not allow for loss of 

large chicks.      
 
A total of 25 ratted eggs were found on the surface – includes 5 on Askival. 10 ratted 
pulli were found above ground. Rats generally use underground.   
When comparing the overall productivity figures it should be noted that 2006 
occupancy was higher in 2006 than 2007 on both Hallival and Askival so fewer 
chicks fledged in the colony in 2007 compared to 2006 assuming study burrows are 
representative. Also the number of pulli ringed on the surface in spite of more effort 
was fewer in 2007 than 2006 – see below.  
 
 
 
 
Measurements 
Wings and weights of most chicks were taken when nests were checked unless it was 
raining as this could lead to chilling. In addition fledging weights were taken on 
different dates. The graphs showing these are found below. 
 
 
Late July wings/weights 
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22nd August wings/weights 
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Wings/weights surface 6th September 
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Wings/weights in burrows 10th Sept Hallival  
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Wings/weights 14th September (surface) 
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Fledging weights 
 
The table below shows fledging weights. It may be interesting to note the decrease in 
average weight the later the birds fledge.  The birds found round Kinloch may well 
have been in the village for several days. Brooke reported that birds lose 10gms per 
day if not fed.  
 
 
 



Table   Fledging Weights in September 07 (all Hallival) 
 
 
Date             Number    Range (gms)      Average wt. (to nearest 5gms) 
3rd                   43           335-605                    485 
6th            30           325-550                    450       
14th            43           350-485                    435 
17th            11   350-525                    415 
26th/28th          19   230-520                    400 
 
Mallaig 23rd    14          310-395                     370 
 
102 live birds (plus 23 dead) were located in the Mallaig to Arisaig area attracted by 
lights. Two were already ringed – brief details under recoveries section. This will 
continue in future years.  
 
Fledging weights and growth weights are in line with previous years and information 
in Brooke’s book SO FOOD AVAILABILITY DOES NOT APPEAR O BE A 
PROBLEM. 
 
 
RINGING 
Considerably more effort was made this year than previous years (other than 2006). 
Number of birds on the slopes are considerably less than  the 1990s.  THE 268 
RINGED IN THE COLONY IS THE LOWEST SINCE STUDIES STARTED 
IN 1994 IN SPITE OF MORE EFFORT THAN IN ALL OTHER YEARS 
INCLDING 2006.   
 
 
 
 
         Ringing Totals since 1994 
YEAR ADULT CHICK TOTAL 

94 958 658 1616 
95 568 167 735 
96 363 1043 1406 
97 954 320 1274 
98 363 270 633 

          99 602 499 1101 
          00 695 469 1164 
          01 470 186 656 
          02 363 386 749 
          03 
          04 
          05 
          06 
          07 

517 
277 
454 
399 
268 

383 
369 
288 
541 
488 

900 
646 
742 
940 
856 

Total 7251 6067 13318 
    



In addition 100 birds were ringed in Mallaig n the second half of September 
 
In 2007 there was more effort at ringing pulli than any other year since 1994 so 
488 ringed means that the number of young being produced is unsatisfactory and 
it is likely that in a few years there will be a major decline in the colony. 
 
 
The table below shows birds ringed as pulli and retrapped for the first time as adult 
birds by year of ringing and adult retraps by year of ringing.. 
 
 
 
 
 
 
2007 retraps 
 
           Year of ringing of   Year of ringing  

Adults retrapped    of pulli (first  
in 2007 (includes     recapture)     
those pulli  
retrapped as 
adults)                     
 
 
 

2006                       35           1*   
2005                       10            3* 
2004                         7  
2003                        17           3    
2002                          4           1   
2001                          9              
2000                          9           3        
1999                          7             
1998                          6             
1997                        18              
1996                          9           1   
1995                          5                                    
1994                          6           4 
   
1989                             
1988   
1987                          1  
1986                             
1985                           
1984                          1  
1983                          1  
 



*The 2006 retrap could have been a mistake. One of the three 2005 retraps had been 
ringed in a burrow as a half grown chick and was retrapped twice in a burrow and was 
the male of a breeding pair. Another 2005 retrap had been ringed as a juvenile in 
Kinloch on 11/10/2005. Interesting that a late fledgling survived.  
The number of first recaptures of birds ringed as pulli is low and this suggests low 
recruitment back into the colony due to low numbers of pulli fledging.           
 
 
Ringing Recoveries 
 
 
There have been two recoveries since the 2006 report. 
 
Both were in Mallaig and details will be in the next report after they have been 
received from the BTO.     
 
 
DATA LOGGERS 
 
Dr Jacob Gonzales (University of Barcelona) attached  data loggers to 20 Manx 
Shearwaters on Hallival in 2006. Unfortunately only 2 were recovered. Hopefully 
more can be recovered in 2008. 
 
IMPACT OF RATS 
I AM VERY CONCERNED AT THE STATE OF THE HALLIVAL COLONY. 
I BELIEVE WE COULD VIRTUALLY LOSE THIS COLONY IN TERMS OF 
YOUNG BEING PRODUCED IN ONE OR TWO SEASONS JUDGING BY 
WHAT HAPPENED ON CANNA. WE ALREADY MAY HAVE A 
RECRUITMENT PROBLEM AS A RESULT OF POOR PRODUCTIVITY 
FOR THE LAST FEW YEARS – THERE ARE LOW NUMBERS OF SUB-
ADULTS IN THE POPULATION. 
 
Shearwater Hut 
This is now unusable for sleeping in as rats have severely damaged it over the 
wnter and it is not at all wind and water tight. Not having any base on the island 
is detrimental to fieldwork.   
 
Web-site We are developing a web-site  www.manxshearwater.co.uk   Any ideas for 
the site most welcome. 
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INTRODUCTION 
 
Rum is a National Nature Reserve (NNR) about 20 kilometres west of Mallaig and is 
the biggest of the Small Isles.  It is designated an Special Protection Area (SPA) for 
its unique population of Manx Shearwaters holding between a quarter and a third of 
the world’s population.  They breed between 400 metres and 700 metres – unlike in 
other colonies, which are virtually at sea level. 
 
Annual monitoring of around 100 burrows has taken place since 1994 on Hallival.  In 
1998 the author first saw rats in the colony in the breeding season.  It had initially 
been thought that rats came up to the colony to scavenge failed eggs and dead 
young at the end of the season in September.  The evidence for rats being resident 
in the colony and having a detrimental effect on the Shearwaters grew and SNH 
decided that studies had to be undertaken to assess the problem.  Since 2006 
monitoring of the breeding of Manx Shearwaters on Rum was contracted out. 
 
The work undertaken involved opening up study burrows in the three main sub-
colonies; Hallival, Askival and Trollval – the number of burrows being approximately 
in proportion to the area of greens.  Burrows were dug up and each hole plugged 
with largish stones.  In addition a small cairn of stones was put beside each burrow 
and orange twine around either a nearby stone or a plug.  Each burrow was recorded 
on GPS.  Unfortunately, relocating some of the burrows was difficult because GPS 
signals are not received in areas where there are steep slopes or cliffs, sometimes 
overhanging. 
 
Native deer and/or goats tend to disturb the marker cairn and are quite interested in 
the twine as a diet supplement! 
 
In addition, inclement weather has created havoc on a number of occasions.  
Burrows were opened up on Trollval but it is a difficult area to dig due to structure of 
stones in the greens.  In addition there is the problem of access – it is necessary to 
go up from Harris.  Due to these difficulties and the apparently similar rat activity 
against shearwater productivity to elsewhere on the Rum Cuillin it is recommended 
that Trollval visits be suspended.    
 
The 2007/08 winter looked to be another winter where there was no prolonged cold 
spell to reduce rat numbers.  However, there was a four-week cold snap with snow 
and frost starting in late March.  It proved to reduce the number of rats – from 
trapping evidence and there was a significant increase in Shearwater productivity.  
However, overall occupancy has decreased.    
 
Visits were made at regular intervals and fieldwork was virtually unhampered by 
weather until July due to excellent working conditions.  Subsequent visits were 
hampered at times by poor weather and occasionally severe midge swarms.    
Several burrows (circa.10) have been lost on Askival due to rock falls! 
 
Others are unable to be located due to the inaccuracy of GPS as a result of 
overhangs, cliffs etc.  The method of marking burrows will be addressed for 2009.  In 
addition, 12% of burrows have been abandoned since 2006. 
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VISUAL ASSESSMENT OF BURROWS 
 
A visual assessment of burrows early in the season for occupancy numbers on 
Hallival was carried out.  This involved identifying whether the burrow had been 
excavated, whether droppings were evident and how much trampling there was at 
the burrow entrance.  There are three possible assessments – occupied, not 
occupied and probably occupied.  Results are in the table below. 
 
Table 1: Results of Visual Assessment of Hallival Burrows 2008 
 

 
The combined occupancy reflects an overall accuracy figure of almost 90%.  This is a 
good figure and similar to that achieved on Canna in the 1970s.  It is undoubtedly a 
more accurate method of assessment of occupancy on Rum than the use of tape 
playback methods. 
 
 
TIMING OF BREEDING SEASON 
 
The 2008 breeding season was another protracted season and probably the latest 
ever with peak fledging in the last week of September (normally early September). 
 
Through personal communication with  at the Skomer colony, it was 
revealed a similarly late season was experienced.  It is likely that external factors 
played a large part in this.  The median laying date was estimated at 27 May with 
extremes at 03 May and 21 June. 
 
This assumes average hatching as 51 days and fledging 71 days (Brooke).  Thus, 
the latest chicks fledged on Hallival around 17 October.  On Askival, from opened 
burrows it would appear that the latest fledging was early October. 
 
Another possible reason for the protracted season is pressure from rats.  Rat 
droppings were found present in and around a number of burrows on Hallival in 
January 2006.  It is my hypothesis that Hallival birds are stressed by rat interference 
and this affects the whole breeding process including a delay in breeding. 

 Occupied Not Occupied Probably 
Occupied 

Number 80 21  7 
Actual Occupancy 72   3  4 
Accuracy % 90 85 -- 
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PRODUCTIVITY 
 
HISTORICAL DATA 
 
Table 2: Productivity Figures 1995 – 2005 
 

  Area 
Year Data 1 2 3 4 5 All 

1995 
Productivity 0.83 0.77 0.85 0.93 nd 0.85 
Occupancy 67 79 75 93 nd 78 

1996 Productivity 0.67 0.75 0.77 0.67 nd 0.72 
Occupancy  72 93 86 94 nd 86 

1997 Productivity 0.82 0.87 0.89 0.94 0.88 0.88 
Occupancy  44 85 75 49 63 63 

1998 Productivity 0.64 0.06 0.45 0.13 1 0.30 
Occupancy 67 46 81 73 26 66 

1999 Productivity 0.39 0.44 0.76 0.67 0.50 0.55 
Occupancy 75 67 68 56 46 62 

2000 Productivity 0.65 0.71 0.62 0.67 0.67 0.66 
Occupancy 68 78 70 72 68 71 

2001 Productivity 0.67 0.85 0.67 0.67 0.63 0.73 
Occupancy 60 87 70 60 83 74 

2002 Productivity 0.62 0.67 0.75 0.71 0.81 0.73 
Occupancy 68 92 80 78 82 80 

2003 Productivity 0.68 0.68 0.74 0.92 0.79 0.75 
Occupancy 76 86 79 86 88 82 

2004 Productivity 0.67 0.61 0.6 0.63 0.6 0.62 
Occupancy 79 78 72 70 77 76 

2005 Productivity 0.59 0.63 0.5 0.53 0.63 0.57 
Occupancy 81 64 71 71 53 69 

nd denotes no data 
 
Table 3: Productivity Figures 2006 
 

 Hallival Clough’s Crag Askival South Askival North 
2006 n % n % n % n % 

No. of Burrows 205 - 24 - 24 - 72 0 
Occupied 181 87 21 87 22 92 72 100 

Nest Only 1 52 29 3 13 3 13 1 1 
Failed Egg  36 20 4 17 2 8 1 1 

Failed Pullis 2 12 3 13 2 8 0 0 
Fledged 72 40 11 57 15 71 70 97 

 
In 2006 occupancy rates were high as can be seen above.  Indeed they were higher 
compared to previous years, although this may have been due to the much-
increased time spent working in the colony and finding burrows that failed early. 
 
Remains of Shearwater were found in rats’ stomachs caught in mid-October and 
early November.  According to WMIL at least one of the rats had eaten a live 
Shearwater. 
 
2006 productivity on Askival (combining Clough’s Crag and Askival South) was 0.71.  
Clough’s Crag is the nearest part of Askival to Hallival and is also the lowest in 
altitude – similar to the middle parts of Hallival. 
 

1 Eggs may have been laid and predated between checks. 
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A rat-predated egg was found at Clough’s Crag.  It would appear that Hallival is being 
seriously affected by rat predation. Clough’s Crag also suffers from rat predation.  
There is less effect on Askival (combined north and south) possibly due to the 
increased altitude and resultant colder temperatures in winter. 
 
The south Askival productivity of 0.79 is a value reached on Hallival in the mid-1990s 
and not since.  It remains to be seen what the real value is for Askival North, which 
produced chicks from 70 of 72 burrows. These were opened up late in the season 
(one nest only; the other failed on hatching - egg still in nest).  This slope was 
virtually the only slope on Askival where burrows could be opened with ease.  (It is 
very green – like Hallival greens used to be). 
 
While caution must be taken when looking at Askival North, there is no doubt that this 
area was far more productive than Hallival.  There are few areas on Hallival where 
groupings of burrows all  produce chicks.  As Hallival holds more pairs than Askival 
this means that  rat predation of shearwaters is likely to have a major impact upon 
the numbers breeding and numbers of birds being recruited into the colony.   
 
 
CURRENT DATA 
 
To better display gathered data, the table format below was adopted. 
 
Table 4: Productivity Figures 2007 
 

 Hallival Clough’s 
Crag Askival South Askival North Trollval 

2007 n % n % n % n % n % 

No of Burrows 160 - 25 - 25 - 44 - 35 - 

Occupied – 
Nest At Least 117 71 16 60 22 88 40 91 32 91 

Eggs 
(Minimum) 2 86 74 11 70 15 70 38 95 21 66 

Assumed 
Fledged 3 34  3  12  29  9  

Productivity 
From Eggs 0.4  0.27  0.8  0.76  0.43  

Productivity 
Using 

Occupancy 4 
0.29  0.19  0.55  0.73  0.28  

 

2 This is a minimum number as eggs could have disappeared prior to checks. Within one 
week of looking at burrows on Hallival in mid-June, six eggs from 80 burrows containing eggs 
had disappeared.  If repeated across the whole colony, we can surmise that more than 50% 
would disappear during the incubation period.  
 
3 Based on evidence from the last visit, which was weeks before some birds fledged.  Rats do 
predate large chicks so this is an absolute maximum figure. 
 
4 Using this measure may be more realistic. Of course it does not allow for loss of large 
chicks. 
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In 2007, a total of 25 rat-predated eggs were found on the surface – this includes five 
on Askival.  10 rat-predated pulli were found above ground. 
 
When comparing the overall productivity figures it should be noted that 2006 
occupancy was higher than 2007 on both Hallival and Askival, so fewer chicks 
fledged in the colony.  This assumes that study burrows are representative of the 
larger picture.  Also, the number of pulli ringed on the surface despite was lower in 
2007 than 2006 in spite of increased effort  
 
One set of nine burrows situated in a single locale in Hallival all failed.  Another point 
to note is that the last burrow check was in some cases considerably before the 
fledging date and not all young may have survived. 
 
All study areas have lost burrows since the project start in 1994 with them having had 
vegetation and soil “filling” of the entrance hole. 
 
Productivity on Hallival (0.4) was the lowest since 1994 except for 1998.  There is a 
worrying trend – since 2003 productivity has decreased with the biggest decrease 
2005-06 – see graph below. 
 
In previous years there has been little evidence of flooding and two burrows which 
had been flooded in 1995 and 1996 were then abandoned.    
 
 
Table 5: Productivity Figures 2008 
 

 Hallival Clough’s Crag Askival South Askival North 

2008 n % n % n % n % 

No. of Burrows 181 - 16 - 20 - 42 - 

Occupied – 
Nest At Least 134 74 14 88 19 85 32 71 

Eggs 
(Minimum) 106 75 11 79 13 68 25 70 

Assumed To 
Have Fledged 79  9  11  16  

Productivity 
From Known 

Eggs 
0.75  0.82  0.85  0.64  

Productivity 
Using 

Occupancy 
0.59  0.64  0.45  0.50  

 
 
We continue to measure productivity in each sub-colony separately, so that 
comparisons can be made for control purposes.  Utilising the combined data for the 
years of the study, we can illustrate the overall productivity as in the graph below: 
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2008 proved to be a productive year compared to recent years with overall 
productivity of 0.75 almost certainly due to a decrease in rat activity. However, 
Askival north which had excellent results in 2006 had a lower productivity 
(0.64) than Hallival (0.75). This area has substantial greens and is the one 
area where we saw signs of rat activity during the summer months. In 
addition, all 42 burrows were occupied in 2006 but only 32 in 2008. 
 
 
 
BIOMETRICS 
 
Wing lengths and weights of most chicks were taken when nests were checked.  The 
graphs illustrating these are found below. 
 
Weights are in line with previous years. 
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Weights of birds are in line with previous years and suggest that adult 
Shearwaters are able to forage for food satisfactorily.  
 
 
FLEDGING WEIGHTS 
 
The table below shows fledging weights for 2008. The weights were all taken at night 
on Hallival.  The birds appeared to be very healthy and weights were at or above 
previous years.  The early low figure is due to 1 bird in a very small sample. 
 
 
Table 9. Fledging Weights 
 

Date 
(Sep 2008) Number Range (g) Average 

Weight ~5g 
06 4 360-475 430 
12 27 380-575 465 
20 31 395-525 470 
22 47 420-545 470 
26 26 345-495 455 

 
 
The overall average is about 460gms and remained fairly steady throughout the 
fledging period. 
 
In addition, seven birds ringed on 20 September with an average weight of 460g 
were re-trapped on 22 September with an average weight of 445g – equivalent of 
7.5g weight loss, per bird, per 24-hour period. 
 
At peak fledging, the weights were higher than in the previous two seasons although 
the birds were fledging much later. 
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RINGING DATA 
 
Considerably more effort was made in 2008 than in any year in the 1994-2005 
period. However, in 1994 on 03 and 04 September more than 800 birds, including 
600 pulli were ringed.   
 
In September 2008, there were nine ringing nights in the Hallival colony with about 
500 pulli ringed on the surface. 
 
Table 10: Ringing Totals Since 1994 
 

Year Adult Chick Total 
1994 958 658 1616 
1995 568 167 735 
1996 363 1043 1406 
1997 954 320 1274 
1998 363 270 633 
1999 602 499 1101 
2000 695 469 1164 
2001 470 186 656 
2002 363 386 749 
2003 517 383 900 
2004 277 369 646 
2005 454 288 742 
2006 399 541 940 
2007 258 485 743 
2008 172 610 782 

Totals 7413 6674 14087 
 
 
The table above shows the number of pulli and adults ringed each year since 1994. 
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RE-TRAPS 
 
The table below indicated the number of birds re-trapped. The adult column shows 
the year of ringing of all adults caught in the colony in 2008 AND any second 
recaptures of birds ringed as pulli and returning to the colony. For example, a bird 
ringed as a pulli in 1994 recaptured first in 1997 would appear in the first recapture 
column in 1997 report. However if it was subsequently retrapped it would be in the 
Adult column in 1997 totals. The second column shows the year of ringing of pulli 
subsequently first recaptured in 2008.   
 
Table 11. 2008 Re-traps 
            

Year Of Ringing Adult Pulli (First 
Recapture) 

2007 19 0 
2006 23 1 
2005 6 0 
2004 5 0 
2003 25 1 
2002 4 2 
2001 17 1 
2000 12 2 
1999 2 1 
1998 6 0 
1997 17 2 
1996 6 3 
1995 2 1 
1994 2 1 
1987 1 0 
1984 1 0 

 
In addition 85 juveniles were ringed in Mallaig – attracted to the lights especially 
around the harbour between 22 September and 06 October with the peak data being 
collected between 28 September and 02 October inclusive – much less protracted 
than 2007.  See Appendix 1 for full details. 
 
 
RINGING RECOVERIES 
 
Seven recoveries have been reported since the 2007 report: 
 

• Three were pulli ringed on Hallival on 26 September – one caught three nights 
later (EW77630) and the other two were caught on 01 October (EW77652 & 
EW90021) in Mallaig. 

 
• ET62199 ringed as an adult on Hallival on 07 April 1999 was found dead on 

20 October 2008 at Pousada Marau, Bahia, Brazil (8465kms, 202 degrees).  
This bird was back very early in its wintering grounds – if it had bred it likely 
had failed. 

 
• EL33750 was ringed on Hallival on 04 September 2003 and recovered dead 

in Armacao dos Buzlos, Rio de Janeiro, Brazil (9482kms, 201 degrees) on 
6th October 2008.  As with the above specimen, this was an early return to 
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wintering grounds. It was found dead on the beach with several other 
unringed birds. 

 
• FB17926 ringed on the surface on Bardsey Island, Gwyned on 09 August 

2004.  Controlled as a breeder on Hallival (480kms 349 degrees).  This was 
probably a sub-adult when on Bardsey – just visiting! 

 
• EW29648 was ringed on 19 September 2007 in Mallaig and re-trapped on 

Hallival on 26 September 2008 
 
 
DATA LOGGERS 
 
Dr Jacob Gonzales (University of Barcelona) attached data loggers to 20 Manx 
Shearwaters on Hallival in 2006. 
 
It was hoped to re-trap most of these.  The information gathered should give us data 
about migration routes and feeding areas in the South Atlantic as well as some idea 
of foraging areas during the breeding season.  Unfortunately, only four have been 
recovered to date – two in both 2007 and 2008, which compares poorly with Skomer 
where 12 geo-locators were fitted in 2007 and all recovered in 2008.  It is likely that 
rats contributed to the problem.   There will be some more effort in 2009 to find some 
of the remaining data loggers.  
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CONCLUSION 
 
I am very concerned at the state of the Manx Shearwater Colony on Rum.  I 
believe we have been very lucky to have had a reduction in overall rat numbers 
in the colony: this being mainly due to cold weather conditions in early spring 
2008 and the rat trapping. 
 
The current winter (2008-9) will hopefully attribute to this trend, as there has 
been a sustained cold spell.  However, there are clearly fewer young 
Shearwaters being produced within the colony, compared to numbers of 15 
years ago.  A major problem is recruitment to the colony as there have been 
several years of serious rat interference. 
 
The area on Hallival where there are rat grids produced few chicks with the 
maximum of 12 ringed in any one season up to 2007.  In 2008, a total of 51 were 
ringed including 30 in one night.  This is a strong indicator that the rat trapping 
is having a very positive effect for the Shearwaters and that the rats may have 
a limited home range. 
 
Work must continue to monitor and protect the colony. 
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APPENDIX 1 
 
MALLAIG MANX SHEARWATER RINGING – 2008 (Supplied by Martin Carty) 
 

Date Number Weight (g) Dead Wind (mph) 
4.9.08.   1  
22.9.08. EW 33951 365  WSW  7 

“ 52 380  “ 
25.9.08. 53 372  SSE  7 
26.9.08. 54 370  SSW  22 

“ 55 355  “ 
“ 56 465  “ 
“ 57 400  “ 

27.9.08. 58 370  WNW  10 
“ 59 495  “ 
“ 60 345  “ 
“ 61 430  “ 
“ 62 490  “ 
“ 63 370  “ 
“ 64 460  “ 
“ 65 385  “ 
“   2 “ 

28.9.08. 66 360  WSW  17 
“ 67 345  “ 
“ 68 445  “ 
“ 69 450  “ 
“ 70 390  “ 
“ 71 415  “ 
“ 72 390  “ 
“ 73 440  “ 
“ 74 395  “ 
“ 75 420  “ 
“ 76 385  “ 
“ 77 425  “ 
“ 78 385  “ 
“ 79 415  “ 
“ 80 355  “ 
“   3 “ 

29.9.08 81 435  NNW  18 
“ 82 415  “ 
“ EW 33983 460  NNW  18 
“ 84 415  “ 
“ 85 450  “ 
“ 86 395  “ 
“ 87 445  “ 
“ 88 440  “ 
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“ * EW 77630 * 450  “ 
30.9.08. 89 415  W  24 

“ 90 405  “ 
“ 91 345  “ 
“ 92 345  “ 
“ 93 335  “ 
“ 94 375  “ 
“ 95 450  “ 
“ 96 385  “ 
“ 97 375  “ 
“ 98 445  “ 
“ 99 410  “ 
“ * EW 34000 * 350  “ 
“   4 “ 

1.10.08. EW 77851 465  NW  20 
“ 52 310  “ 
“ 53 440  “ 
“ 54 435  “ 
“ 55 360  “ 
“ 56 340  “ 
“ 57 410  “ 
“ 58 425  “ 
“ 59 370  “ 
“ 60 400  “ 
“ 61 440  “ 
“ 62 410  “ 
“ 63 320  “ 
“ 64 400  “ 
“ 65 345  “ 

1.10.08. EW 77865 345  NW  20 
“ 66 435  “ 
“ 67 350  “ 
“ * EW 90021 * 415  “ 
“ * EW 77652 * 415  “ 

2.10.08. 68 460  N  26 
“ 69 400  “ 
“ 70 385  “ 
“ 71 390  “ 
“ 72 440  “ 
“ 73 435  “ 
“ 74 350  “ 
“ 75 410  “ 
“ 76 445  “ 
“ 77 260  “ 
“   1 “ 

3.10.08. 78 390  WSW  17 
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“ 79 295  “ 
4.10.08. 80 415  NNW  23 

“ 81 370  “ 
“   2 “ 

5.10.08. 82 340  E  6 
“ 83 395  “ 
“ 84 350  “ 
“   1 “ 

6.10.08. 85 390  “ 
“   1 “ 

9.10.08. 86 265  S  23 
  

*EW 90021* Denotes re-trap 
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Statement of Requirement 
 

Monitoring of Manx Shearwater Productivity – Isle of Rum  
 
1. Background 
 
The Isle of Rum is a National Nature Reserve (NNR), Site of Special Scientific 
Interest (SSSI), Special Area of Conservation (SAC) and Special Protection 
Area (SPA) managed by Scottish Natural Heritage (SNH).  
Rum is designated an SPA for its colony of Manx shearwater, Puffinus 
puffinus. The most recent survey, by Murray et al in 2001, estimated the 
number of breeding pairs as 76,000 and 120,000 (by visual assesment and 
tape-playback methodologies respectively). The colony is of huge 
international importance, perhaps comprising up to 30% of the world 
population. 
 
Over recent years individuals involved in the ringing of fledging chicks at the 
colony have reported an overall reduction in the number of fledging birds and 
patches of the colony barely producing any fledglings at all (e.g. Ramsay 
2005). It should be noted that the most recent survey concluded that there 
was little evidence to suggest that the colony is decreasing (Murray et al 
2004). It is therefore important that SNH investigates shearwater productivity 
in order to detect any trends in a scientifically robust manner. This will inform 
SNH of the conservation issues that need to be addressed to ensure the long-
term viability of the Rum Manx shearwater colony. 
 
The crash in breeding success of many seabird species at colonies on the 
West coast of Scotland during 2005 (perhaps due to limited food availability 
caused by oceanographic changes) may be adversely impacting the 
shearwater colony. By measuring growth rates of chicks and investigating the 
outcome of a larger number of breeding attempts, this research should reveal 
whether food availability is limiting shearwater productivity of Rum 
shearwaters. 
 
SNH wishes to appoint suitable contractors to undertake detailed annual 
monitoring of breeding success (productivity) of Manx shearwater on Rum 
National Nature Reserve. This project is a continuation of a monitoring 
programme began in 2006. This will be investigated at study burrows that will 
be representative of the colony as a whole, with the aim of establishing 
whether there are any trends in shearwater productivity on Rum.  
 
The project will also include an investigation of factors that may impact on 
shearwater breeding success. Rat predation, burrow quality and food 
availability are the parameters to be investigated by this research project. 
 
An awareness of any trend in productivity and the factors that may drive such 
a trend will result in a greater understanding of the general condition of the 
colony and better inform SNH on any future management decisions.  
 



In addition, this work will assist SNH in the six-yearly census of the Rum 
shearwater population. This is undertaken as Site Condition Monitoring of an 
SPA-qualifying feature. 
 
2. Objects and Scope of HIA Surveyor 
 
Scottish Natural Heritage (hereafter referred to as the “Client”) requires a 
competent ornithologist contractor(s) who will provide a high quality service, 
whilst offering good value in the expenditure of public funds. The 
Contractor(s) shall work in partnership with the Client to deliver the required 
manx shearwater monitoring service. 
 
The services will be required from Early April 2009. The contract will be for a 
maximum period of 11 months unless terminated in accordance with the 
provisions of the Contract Conditions. 
 
3. Objectives 
 
To provide robust data that contributes to current information on annual 
variation and trends in shearwater breeding success and productivity. To 
highlight the reason behind any identified breeding failures. To provide data 
that will contribute towards predicting the future viability of the shearwater 
population on Rum if current trends continue. 
 
4. Range of Services 
 
The Contractor shall provide the following services to the Client.  It should be 
noted that this list is not intended to be exhaustive as further additional 
services may be added. 
 

Productivity Monitoring of Study Burrows 
 

• A total of 425 study burrows are to be excavated throughout the colony 
so as to provide a sample that is representative of the colony as a 
whole. It is essential that excavation of burrows is done with great care 
and disturbance is minimised as much as possible. This is for the birds 
welfare and to ensure that the results are not biased by excess 
disturbance. 

• The study burrows are randomly located - randomised ten-figure grid 
references will be supplied by SNH.  

• Excavating burrows involves removing a turf of soil (c.15x15cm – 
sufficient for an adult arm to fit through) someway between the burrow 
entrance and nest cavity. This allows researchers to reach the nest 
cavity and monitor the status of the breeding attempt. The removed turf 
is then securely plugged (normally with rocks).  

• The timing of visits to study burrows should be: 
1. Twice during the pre-laying/ incubation period (April to June) 
2. Twice during the chick growth period (early and late stages - mid 

June and August) 



• The following should be recorded for each burrow visit: 
1. Occupancy: the presence of fresh nest material in the burrow 

can be inferred as indicating a breeding attempt 
2. Presence / absence of an egg (and/or incubating adult) 
3. Presence / absence of a chick. Chick growth should be 

ascertained by measurement of wing and weight 
4. Chicks reaching a mass of 440g can be regarded as 

successfully fledged    
5. Whilst monitoring the study burrows the fieldworker should take 

care to closely examine burrows following a breeding failure. 
This is to attempt to ascertain the reasons behind the failure 
such as evidence of rat predation or water inundation. 

• It is extremely important that the contractor can demonstrate 
competency in the excavation of burrows and handling of birds. Ideally 
the contractor will be the holder of a BTO ringing permit (at very least, 
a restricted pullus endorsement for handling shearwater chicks). It is 
intended for the chicks to be ringed, although it is not an essential 
requirement of the project. Schedule 1 licenses are not required for 
Manx shearwater.  

• The excavated burrows will be accurately mapped and ten percent of 
study burrows will be monitored by fixed point photography 

• The quality of study burrows will be assessed by measurement of: 
1. The habitat type at the burrows will be recorded (these are likely 

to comprise a) Greens (i.e. a rich sward due to the fertilising 
effects of shearwater guano) b) Boulder field c) Scree slope d) 
Nutrient-poor grass e) Earth banks. In addition, where the 
burrow is at a border between these habitat types, or a mosaic 
then this should be described.   

2. Ground slope immediately above the nest chamber (using a 
clinometer) 

3. Proportion of burrow lying under rock 
4. Altitude and aspect of the burrow  
5. Distance of nearest neighbouring burrow 
6. Number of burrow entrances within a 3m radius of the study 

burrow 
7. Depth of soil above the nest chamber 
8. Burrow length, measured using a length of flexible cable inserted 

into the nest chamber from the burrow entrance 
• When visiting the study burrows during the early incubation phase 

(early May to   early June) tape playback response rates should be 
recorded at all burrows. This should be undertaken before inspecting 
the nest and recording the status of the burrow, as this will spook the 
incubating bird and affect the response to the tape-playback. For 
methodology see section below. 

• Whilst conducting fieldwork, the contractor is expected to record any 
observations of relevance to the project such as evidence of rat 
activity/ predation. Noting the position of extensive rat burrows with 
GPS would be particularly useful as opening such burrows may allow 
for rat faecal pellet analysis. 



• The analysis and presentation of data is to be conducted by the 
contractor  

 
Tape playback calibration  
 

• The response rate of shearwaters to be recorded by fieldworkers 
conducting productivity monitoring at study burrows (see above) 

• The methodology involves playing a taped recording of a male 
shearwater call at the entrance to study burrows. The tape is played for 
a duration of 10 seconds and a response/lack of response from a bird 
in the burrow is recorded. The calls will be recorded on Rum and 
provided by SNH. The equipment for playing the calls will also be 
provided by SNH. 

• Calculation of calibration factor / data analysis and presentation is to be 
conducted by the contractor 

 
Chick growth measurements (as indicator of food availability) 
 

• Collection of this data should obviously be conducted in tandem with 
productivity monitoring, as described above 
Analysis of growth rates and investigation of relationship to breeding 
success is to be conducted and presented by the contractor 

 
6. Evaluation of the Results/Outputs 

• On completion of fieldwork, the contents of field record sheets should 
be transferred to a spreadsheet and all data should be made available 
to SNH.  

• A full report detailing methods, results and conclusions will be provided 
within 2 months of completing the project. 

• For all work three paper copies of the report and final maps should be 
supplied along with 3 photocopies of the maps. Computer files of the 
report (in Word for Windows) with supporting data (in Excel) and 
photographs (as .jpg files) should be provided on a CD ROM.   

 
7. Service Requirements 
 

7.1 General 
 

• The contractor shall not have use of SNH vehicles.  The contractor is 
entitled to bring their own vehicle which shall only be used on existing 
roads on the island. At no time shall the contractor take a vehicle off 
road.  Any vehicle brought to the island for use by the contractor must 
be suitable for the island’s rough roads.  

• The contractor is entitled to make use of the shearwater hut on the 
island to aid access to fieldwork sites. 

• The contractor is responsible for providing all equipment necessary to 
carry out the work required of them. The contractor shall not rely on 
SNH to provide any of this necessary equipment.  

 



7.2 Management and Staffing 
 
Contract Manager 

 
• The Contractor shall nominate an individual who will act as the first 

point of contact for the Client. The Contractor shall ensure adequate 
supervision of all its staff, including subcontractors’ staff, whether 
permanent, temporary or relief.  

 
Staffing Levels 
 

• The Contractor shall ensure that there is a sufficient level of trained 
and competent staff to provide the services.   

 
• Only those staff contracted by the Contractor (whether permanent or 

temporary) shall be permitted to participate in fieldwork on the island. 
 

• The Contractor shall, at no time, pay wages lower than the legal 
minimum wage, and shall take account of local demographic and 
employment characteristics, to set a rate of pay that will attract a good 
calibre of staff.   

 
7.3 Confidentiality 
 
During the course of their duties, the Contractor’s agents, employees, 
subcontractors and representatives may become aware of confidential 
information. Should this be the case, such information must not be 
communicated to any third party and the Client should be informed. 
 
The Contractor shall co-operate with the Client in any subsequent 
investigation. The Client will regard all information obtained by the Contractor 
and his staff concerning the Client, its members or business as confidential. 
 
8. Specific Instructions 
 

8.1 Health and Safety 
 

All contractors have legal responsibilities under the Health and Safety at Work 
Act to ensure the health and safety of their employees and any other person 
who may be affected by their actions or omissions. As this survey will involve 
work in difficult, sometimes mountainous, terrain the contractors should 
therefore indicate the following in their tender response: 

•  the contractor’s safety policy and procedures, 
•  the level of training and experience in such terrain.  

 
Before any field work is undertaken the contractor will need to demonstrate to 
the Nominated Officer that field staff will be equipped with suitable personal 
protective equipment and that adequate daily reporting procedures and 
contingency plans are in place for lone and hazardous working situations.   
 



A risk assessment must be completed and agreed by the Nominated officer 
before the work is undertaken. To assist in making a risk assessment the 
relevant parts of the generic risk assessment for SNH upland staff will be 
provided to the successful contractor. SNH would expect contractors to 
operate to similar levels of risk assessment and risk control.   
 
8.2 Public Liability insurance 
 
The contractor must hold relevant public liability insurance to the value of 
£1,000,000.  

 
8.3 Pre Fieldwork Meeting 
 
Prior to commencement of fieldwork, the contractor shall meet with SNH 
Reserve Staff to discuss the fieldwork plan and finalise details of data 
collection. 

 
8.4 Accommodation 
 
It is expected that hostel style accommodation will be provided by SNH in 
Kinloch castle on the Isle of Rum.  

 
8.5 Fieldwork 
 

• Fieldwork will be carried out between April and August 2009.  
• There is the possibility that members of SNH, Isle of Rum reserve 

staff will be available to assist with fieldwork. 
 

8.6 Quality Assurance 
 

SNH will examine the outputs of the project and the contractor will be called 
upon to correct any errors, provide missing data, or answer queries regarding 
any of the outputs, at their own cost.  Tenders should make an allowance for 
at least two site visits by the SNH nominated project officer, each lasting 
about a day, to observe recording and Health and Safety procedures in the 
field. Tenderers should also indicate what internal quality assurance 
procedures they will undertake.  Final payment will only be made on approval 
of the second draft report by SNH’s internal Quality Assurance procedure, 
which may take up to 3 months following submission of the report.   
 
9. Costs and Payment 

 
Payment will be made upon submission of an invoice and the delivery of the 
specified outputs of a quality standard to the satisfaction of the SNH 
Nominated Officer. The SNH Nominated Officer will check the reports, and if 
necessary the contractor will make approved amendments. Advance 
payments will not be made; payment will be made only on acceptance of 
outputs (e.g. completed field survey forms). A schedule of payments should 
be suggested in the submission, but a final schedule will be negotiated with 



SNH prior to award of a contract. The invoices should be for the actual 
amount of work undertaken and outputs delivered. 
 
 
10. Sustainability in Procurement 
 
All SNH contracts are selected on the basis of delivering the best value that 
meets all of our needs.  These needs include sustainability criteria. 
SNH operates an Environmental Management Programme to ensure our own 
operations meet high standards of sustainability by: managing our resources 
more sustainably, reducing our CO2 emissions, and making our corporate 
processes more sustainable.  
 
The following sustainability criteria apply to all goods & services procured by SNH: 
 
All costs are on a whole-life basis – therefore quotes should take this into 
account; 
• Low use of paper and other consumables; 
• Use of recycled and reusable products; 
• Waste minimisation and use easily recyclable products; 
• Sustainable management of our National Nature Reserves, offices and 

visitor centres 
• Low energy use; 
• Promotion of Renewable Energy use; 
• Low carbon emissions; 
• Positive impact on biodiversity; 
• Promotion of sustainable (low carbon) travel  
 
 
 
We expect all suppliers of goods and services to SNH to be able to 
demonstrate how they can meet the relevant sustainability requirements, and 
where possible, variants have been indicated to encourage suppliers to 
provide variants to their tenders that allow SNH to choose a supplier that adds 
sustainability value to the supply of the goods or services, all other aspects 
being equal.   
 
Further information on SNH’s Environmental Management Programme is 
available from the SNH website at http://www.snh.org.uk/about/greening/ab-
gr-01.asp 
 
SNH publications and commissioned research 
 
Whole-life costing • design 

• materials and printing 
• delivery and storage 
• recycling and/or waste disposal at end of life (EOL) 

Low use of paper 
and consumables 

• non-paper options to be considered (eg publication as web 
pages, PDF, or as CD/DVD) 

http://www.snh.org.uk/about/greening/ab-gr-01.asp
http://www.snh.org.uk/about/greening/ab-gr-01.asp


• print minimum realistic numbers of copies 
Use of recycled 
and reusable 
products 

• use recycled paper (ideally 100% post-consumer waste, Total 
Chlorine Free (TCF) wherever possible 

• use maximum percentage of recycled paper content consistent 
with operational necessities 

• use water-based and non-toxic inks wherever possible 
• commissioned reports to be printed double-sided 
• SNH publications to state type and proportion of recycled paper 

used 
Minimise waste 
and use easily 
recyclable 
products 

• printed commissioned reports to be made so that they can be 
separated into single materials for recycling (eg comb-bound 
rather than glued) 

• all printed materials must be able to be recycled 
• SNH publications to include text asking people to return, pass 

on or recycle the publication 
Low energy use  • no mandatory criteria.  variant – supplier to demonstrate 

measures to reduce energy use in their business 
Promote 
Renewable 
Energy use 

• no mandatory criteria.  variant – supplier to demonstrate use of 
RE in their business 

Low carbon 
emissions 

• no mandatory criteria.  variant – supplier to demonstrate 
measures to reduce CO2 emissions from their business 

Positive impact 
on biodiversity 

• no mandatory criteria.  variant – supplier to demonstrate 
measures to enhance biodiversity in their business 

Encourage 
sustainable (low 
carbon) travel  

• minimise numbers of deliveries and other vehicle journeys 
required to fulfil the contract.  variant – supplier  to demonstrate 
measures to promote sustainable travel modes in their business  

 
11. Terms and Conditions 
 
Scottish Natural Heritage Condition of Contract for Research, Survey and 
Monitoring Services will apply.  A copy is enclosed for your reference. 
 
 
12. Timetable for Procurement 
 
Suppliers are requested to provide: 
 

• One paper copy of their tender submission.   
• An electronic submission to be sent to procurement@snh.gov.uk  
 

The intended timetable for this tender process is:  
 

Activity Date 
Issue Invitation to tender  
Tender return date  
Evaluate Proposals  
Award Contract  

mailto:xxxxxxxxxxx@xxx.xxx.xx


 
 
13. Evaluation of Criteria 
 
To provide a means of negotiating payment for work actually carried out, in 
the event that the number of survey plots required is fewer than stated, 
submissions should also provide costs based on an average per sample 
location, as well as an estimate of overall cost. 
Submissions received will be assessed according to the following criteria, and 

the appropriate types of information should be supplied to enable these 

assessments to be made. 

 
1. Adherence to the project objectives and methods outlined above. All 

specified objectives and methods must be adhered to.  
2. Relevant field experience and expertise of staff involved. At least one 

member of the field survey team should have at least 6 months field 
experience.   

3. Relevant project management experience. Scoring will be based on the 
following: the number of projects managed by the project manager for this 
project; the number of years of experience of managing projects by the 
project manager for this project; if subcontractors will be involved, the 
number of projects managed by the project manager for this project which 
have involved the management of subcontractors.  

4. Project management structures and procedures that will ensure timely and 
satisfactory progress of the project.   

5. Competitive but realistic costs. Full details of all costs should be provided. 
Assessment will be based on relative ranking for comparable work 
undertaken.  

  
Those compiling tender submissions should ensure that they read, and take 
account of, the SNH Conditions of Contract for the Provision of Research, 
Survey and Monitoring Services. It is a mandatory requirement that 
submissions should provide all the information asked for above.   
 
14. Nominated Officer 

 
Any Supplier requiring further clarification of any points in this Specification 
should address their enquiries in writing to the contacts listed below. 
 



Technical Matters 
 
Lesley Watt  
Scottish Natural Heritage 
Isle of Rum 
Inverness-Shire 
PH43 4RR 
 
Tel: 01687 462026 
Fax:  01687 462805 
 
Email: lesley.watt@snh.gov.uk  
 

      Procurement Matters 
 
Elaine Macdonald 
Scottish Natural Heritage 
Great Glen House 
Leachkin Road 
Inverness 
IV3 8NW 
 
Tel: 01463 725086 
Fax: 01436 725067 
 
Email: procurement@snh.gov.uk  

 
      
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:xxxxxx.xxxx@xxx.xxx.xx
mailto:xxxxxxxxxxx@xxx.xxx.xx
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SUMMARY 
 

Monitoring of Manx Shearwater Productivity – Isle of Rum 2009 
 

Commissioned Report No.  27300 
Contractor:   Caledonian Ornithological Services  
Published:    
 
BACKGROUND 
 
The Isle of Rum is designated a Special Protection Area (SPA) for its unique colony 
of altitude nesting Puffinus puffinus (Manx Shearwater), with an estimated number of 
breeding pairs between 61,000 and 134,000 (Murray, et al 2003).  The colony is of 
huge international importance and is thought to comprise a quarter to a third of the 
world’s overall population. 
 
Over recent years it has been reported that there has been an overall reduction in 
occupancy and the number of fledging birds (Ramsay, 2005).  This document aims to 
report on the research into productivity carried out in 2009 and to give an indication 
as to the current health of the colony.  Additionally, the work undertaken will assist 
SNH on any future management decisions taken in relation to the conservation of the 
Manx Shearwater. 
 
MAIN FINDINGS 
 

• Occupancy and the number of fledglings have continued to decline thought 
due to the low level of recruitment into the colony.  This is due to low 
productivity earlier this decade. 

 
• Productivity in 2009 was slightly (figures or %?) lower than in 2008 but 

considerably higher (figures or %?) than in 2006 and 2007. 
 

• Rat activity during the summer months within the colony was less obvious 
than in 2006 & 2007, thought due to sustained snow cover on the Cuillin 
during the winter period. 

 
 

 
For further information on this project contact:  Lesley Watt, Scottish Natural Heritage, The 
Reserve Office, The White House, Isle of Rum, PH43 4RR.  Tel: 01687 462026 
For further information on the SNH Research & Technical Support Programme contact 
Policy & Advice  Directorate Support, Scottish Natural Heritage, Great Glen House, 
Leachkin Road, Inverness,  IV3 8NW.  Tel: 01463 725000; e-mail pads@snh.gov.uk. 
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1. INTRODUCTION 
 
1.1 Rum is a National Nature Reserve (NNR) about 20 kilometres west of Mallaig and is 

the largest of the Small Isles.  The island is designated a Special Protection Area 
(SPA) for its unique population of Puffinus puffinus (Manx Shearwater).  The colony 
is estimated as holding somewhere between a quarter and a third of the world’s 
population, breeding between 400 metres and 700 metres on the slopes of Askival, 
Hallival and Trollaval.  This is unlike any other colony, where the species is located 
virtually at sea level. 

 
1.2 Annual monitoring of around 100 Manx shearwater burrows has taken place on 

Hallival from 1994 until 2005.  Since 2006, monitoring of the breeding of P. puffinus 
on Rum has also been carried out.  More than 300 burrows are now monitored on 
Askival and Hallival.  In 1998, Rattus norvegicus (brown rats) were first seen in 
colony during the breeding season (Ramsay, 1998).  It had initially been thought that 
rats travelled up to the colony to scavenge failed eggs and dead young at the end of 
the breeding season.  The evidence for R. norvegicus being resident in the colony 
and having a detrimental effect on the Shearwaters grew and SNH commissioned 
studies to be undertaken to assess the problem.  

  
2. METHODS 
 
2.1 Research involved opening up study burrows in the three main sub-colonies; Hallival, 

Askival and Trollaval – the number of burrows being approximately in proportion to 
the area of greens1.  Access holes were dug to these burrows and each hole plugged 
with stones. This was to allow researchers to reach the nest cavity and monitor the 
status of the breeding attempt.  In addition, a small cairn of stones was placed beside 
each burrow with orange twine around either a nearby stone or a plug. 

 
2.2  Sample wing lengths and weights were taken from nest checks and fledgling weights 

recorded. By measuring growth rates of chicks and investigating the outcome of a 
larger number of breeding attempts, this research should reveal whether food 
availability is limiting shearwater productivity of Rum shearwaters. 

 
2.3 The location of each study burrow was recorded on a GPS handheld unit.  

Unfortunately, relocating some of the study burrows was difficult because GPS 
signals are not received in areas where there are steep slopes or overhanging cliffs.  
In 2009, around 100 new study burrows were opened up on Askival but only about 30 
were relocated due to GPS problems.  Indeed, two GPS units recorded a reading for 
a single burrow at more than 100 metres apart.  In an effort to combat this problem, 
wooden stakes were used to mark the location of study burrows.  However, in less 
than two weeks one third were removed by Cervus elaphus (red deer) and possibly 
Capra hircus (feral goats).  The problem was exacerbated closer to the red deer 
rutting period.  In 2010, the intention is to use numbered metal pegs against a slope 
or with stones on the upper side of the peg to reduce the possibility of mammals 
easily pulling them from the ground.   

 
2.4 As the situation with R. norvegicus was found to be the same on Trollaval as 

elsewhere in the colony and there is an issue of access, it was agreed that it was not 
cost effective in currently maintaining a study area on Trollaval.    

 
 

                                                 
1 Greens is the term used to describe areas in which burrows are located.  Shearwater guano helps fertilise the 
surrounding soil and propagate species rich Nardus grassland. 
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2.5 Visits to the colony were made at regular intervals and fieldwork was virtually 
unhampered by weather until mid-July.  Subsequent trips were affected by a number 
of issues that prevented removal of pulli from burrows, including inclement 
conditions, occasional severe midge swarms and GPS errors.  The last two visits 
during fledging were severely hampered particularly on Askival, with the final visit not 
being made until 11 September – almost three weeks later than planned. A number 
of birds had by this point fledged.  However, it was possible to identify burrows with 
recently fledged pulli through olfactory evidence and the presence of shed down. 

 
2.6 A visual assessment of the study burrows early in the season was carried out to 

assess occupancy numbers on Hallival.  This involved identifying whether the burrow 
had been excavated, whether droppings were evident and how much trampling there 
was at the burrow entrance.  There are three possible outcomes – occupied, not 
occupied and probably occupied. 

 
3. RESULTS 
 
3.1 Occupancy 
 
3.1.1 As with the previous winter, 2008/9 had a relatively prolonged cold spell and this 

appears to have reduced the number of rats on the Rum Cuillin.  As a result, Manx 
Shearwater productivity was similar in the main study areas to 2008. However, 
overall occupancy decreased by approximately 10 percent possibly due to fewer 
recruits to the colony after several years of low productivity.   

 
3.1.2 The combined occupancy from visual assessment of study burrows was found to 

reflect an overall accuracy figure of around 89%. This is a good figure and similar to 
that achieved on Canna in the 1970s (Ramsay & Swann, 1976).  It is generally 
accepted to be a more accurate method of assessment of occupancy on Rum rather 
than the use of tape playback methods particularly as there are no birds or mammals 
(other than rats) competing for burrows. 

 
3.1.3 Results  from visual assessment of burrows are illustrated in the table below. 
 
 

Table 1: Results of Visual Assessment of Hallival Burrows 2009 
 

 
 
 

 
 
 
 
3.2 TIMING OF BREEDING SEASON 
 
3.2.1 The 2009 season was again protracted, similar to that of recent years.  Peak fledging 

had been estimated for the second week in September (normally early September) 
but was as much as two weeks later.  This may have been due to the very wet and 
windy weather in early September, which may have prevented adults feeding 
successfully and consequently passing food to young. 

 
3.2.2 2009 appears to have been a relatively good year oceanographically, with abundant 

food in the Minch.  Indeed, huge rafts of P. puffinus were observed regularly around 
Mallaig and the Small Isles.  In late July an estimated 100,000 birds were present in 

 Occupied Not Occupied Probably Occupied 
Number assessed as 81 17 10 

Actual 73 15 7 
Percentage accuracy 90 88 70 
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rafts between Canna and Mallaig, openly viewed on a Saturday evening sailing of the 
MV Loch Nevis (pers comm. Carty 2009) 

 
3.2.3 The median laying date was estimated at 24 May with extremes of 28 April and 17 

June.  This assumes average hatching as 51 days and fledging 71 days (Brooke, 
1990).  Pulli were observed to fledge from 25 August and as late as 16 October. 

 
 
3.3 PRODUCTIVITY 
 
3.3.1 1995 – 2005 
 
 The following data is derived from monitoring projects carried out since 1995 and is 

included for reference and comparative reasons. 
 

Table 2: Productivity Figures 1995 – 2005 
 

  Area 
Year Data 1 2 3 4 5 All 

Productivity 0.83 0.77 0.85 0.93 nd 0.85 
1995 

Occupancy 67 79 75 93 nd 78 
Productivity 0.67 0.75 0.77 0.67 nd 0.72 1996 Occupancy  72 93 86 94 nd 86 
Productivity 0.82 0.87 0.89 0.94 0.88 0.88 1997 Occupancy  44 85 75 49 63 63 
Productivity 0.64 0.06 0.45 0.13 1 0.30 1998 Occupancy 67 46 81 73 26 66 
Productivity 0.39 0.44 0.76 0.67 0.50 0.55 1999 Occupancy 75 67 68 56 46 62 
Productivity 0.65 0.71 0.62 0.67 0.67 0.66 2000 Occupancy 68 78 70 72 68 71 
Productivity 0.67 0.85 0.67 0.67 0.63 0.73 2001 Occupancy 60 87 70 60 83 74 
Productivity 0.62 0.67 0.75 0.71 0.81 0.73 2002 Occupancy 68 92 80 78 82 80 
Productivity 0.68 0.68 0.74 0.92 0.79 0.75 2003 Occupancy 76 86 79 86 88 82 
Productivity 0.67 0.61 0.6 0.63 0.6 0.62 2004 Occupancy 79 78 72 70 77 76 
Productivity 0.59 0.63 0.5 0.53 0.63 0.57 2005 Occupancy 81 64 71 71 53 69 

nd denotes no data 
 
3.3.2 2006 
 
 2006 occupancy rates can be seen below.  Indeed, they were higher compared to 

previous years, although this may have been due to the increased effort spent 
working in the colony and locating burrows that failed early. 

 
Table 3: Productivity Figures 2006 

 
 Hallival Clough’s Crag Askival South Askival North 

2006 n % n % n % n % 
No. of Burrows 205 - 24 - 24 - 72 - 
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Occupied 181 87 21 87 22 92 72 100 
Nest Only 2 52 29 3 13 3 13 1 1 
Failed Egg  36 20 4 17 2 8 1 1 

Failed Pullis 2 12 3 13 2 8 0 0 
Fledged 72 40 11 57 15 71 70 97 

 
3.3.3 Remains of P. puffinus were found in the stomachs of two R. norvegicus.  At least 
one of the rats had eaten a live adult (Bell 2008).  
 
3.3.4 2006 productivity on Askival (combining Clough’s Crag, Askival North and South) 

was 0.71.  
 
3.3.5 Clough’s Crag is the nearest part of Askival to Hallival and is also the lowest in      

altitude – similar to the middle greens of Hallival. A rat-predated egg was found at 
Clough’s Crag.  There appears to be less rat activity on Askival (north and south) 
possibly due to the increased altitude and resultant colder temperatures in winter 
months.  It would appear that Hallival was seriously affected by rat predation at the 
time.  

 
3.3.6 The Askival South productivity of 0.79 is a value reached on Hallival in the mid-1990s 

and not since.  It remains to be seen what the real value is for Askival North, which 
produced chicks from 70 of 72 burrows. These were opened late in the season (one 
contained nest material only; the other failed on hatching - egg still in nest).  This 
slope was virtually the only slope on Askival where burrows could be opened with 
ease. 

 
3.3.7 Whilst caution must be taken when looking at Askival North, there is no doubt that 

this area was far more productive than Hallival.  There are fewer areas on Hallival 
where groups of burrows all produce pulli.  As Hallival holds more breeding pairs 
than Askival this suggests that predation of P. puffinus is likely to have a major 
impact upon the numbers breeding and numbers of birds being recruited into the 
colony.   

 

                                                 
2 Eggs may have been laid and predated between checks. 
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3.3.8 2007 
 
 To better display gathered data, the table format below was adopted for the 2007 

report. 
 

Table 4: Productivity Figures 2007 
 

 Hallival Clough’s Crag Askival South Askival North Trollaval 

2007 n % n % n % n % n % 

No of Burrows 160 - 25 - 25 - 44 - 35 - 

Occupied – 
Nest At Least 117 71 16 60 22 88 40 91 32 91 

Eggs 
(Minimum) 3 86 74 11 70 15 70 38 95 21 66 

Assumed 
Fledged 4 34 - 3 - 12 - 29 - 9 - 

Productivity 
From Eggs 0.4 - 0.27 - 0.8 - 0.76 - 0.43 - 

Productivity  
From 

Occupancy 5 
0.29 - 0.19 - 0.55 - 0.73 - 0.28 - 

 
3.3.9 In 2007, a total of 25 rat-predated eggs were found on the surface – this includes five 

on Askival.  10 rat-predated pulli were found above ground. 
 
3.3.10 When comparing the overall productivity figures it should be noted that 2006 

occupancy was higher than 2007 on both Hallival and Askival, so fewer chicks 
fledged from the colony.  This assumes that study burrows are representative of the 
larger picture.  Also, the number of pulli ringed on the surface was lower in 2007 than 
2006 in spite of increased effort  

 
3.3.11 One set of nine burrows situated in a single locale in Hallival all failed.  Another point 

to note is that the last burrow check was in some cases considerably before 
estimated fledging dates for some pulli and it should be noted that not all may have 
survived. 

 
3.3.12 All study areas have lost burrows since the project started in 1994, some having 

vegetation and soil filling of the entrance hole. 
 
3.3.13 Productivity on Hallival (0.4) was the lowest since 1994 except for 1998.  Clearly this 

is a worrying trend – since 2003 productivity has decreased with the biggest 
decrease in 2005-06.  See graph at 4.18. 

 
3.3.14 In previous years there had been little evidence of burrow flooding.  In 1995 and 1996 

two burrows were affected and subsequently abandoned by birds.   

                                                 
3 This is a minimum number as eggs could have disappeared prior to checks. Within one week of looking at 
burrows on Hallival in mid-June, six eggs from 80 burrows containing eggs had disappeared.  If repeated across 
the whole colony, we can surmise that more than 50% would disappear during the incubation period.  
4 Based on evidence from the last visit, which was weeks before some birds fledged.  Rats do predate large 
chicks so this is an absolute maximum figure. 
5 Using this measure may be more realistic. Of course it does not allow for the loss of large chicks. 
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3.3.15 2008 
 
 2008 proved to be a productive year compared to previous years, with an overall 

productivity of 0.75.  This is almost certainly due to a decrease in rat activity due to 
the cold winter. 

 
Table 5: Productivity Figures 2008 

 

 Hallival Clough’s Crag Askival South Askival North 

2008 n % n % n % n % 

No. of Burrows 181 - 16 - 20 - 42 - 

Occupied – 
Nest At Least 134 74 14 88 19 85 32 71 

Eggs 
(Minimum) 106 75 11 79 13 68 25 70 

Assumed To 
Have Fledged 79 - 9 - 11 - 16 - 

Productivity 
From Known 

Eggs 
0.75 - 0.82 - 0.85 - 0.64 - 

Productivity 
Using 

Occupancy 
0.59 - 0.64 - 0.45 - 0.50 - 

 
 
3.3.16 Askival North having had excellent results in 2006, had a lower productivity (0.64) 

than Hallival (0.75).  Askival North has substantial greens and is the one area where 
rat activity was evident in the summer months.  In addition, 70 of 72 burrows (97%) 
were occupied in 2006 but only 32 of 42 (76%) in 2008.  An increase in R. norvegicus 
activity may be the reason. 
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3.3.17 2009 
 
 Hallival and Askival North were the most productive areas although the other study 

areas had small samples.  The productive areas are those where rat trapping has 
taken place.  Combined productivity is 0.70. 

 
Table 6: Productivity Figures 2009 

 

 Hallival Clough’s Crag Askival South Askival North 

2009 n % n % n % n % 

No. of Burrows 159 - 18 - 24 - 66 - 

Occupied – 
Nest At Least 106 64 13 72 20 83 57 87 

Eggs 
(Minimum) 84 79 12 67 14 58 44 77 

Assumed To 
Have Fledged 62 - 7 - 7 - 30 - 

Productivity 
From Known 

Eggs 
0.75 - 0.58 - 0.50 - 0.70 - 

Productivity 
Using 

Occupancy 
0.59 - 0.40 - 0.35 - 0.53 - 

 
 
3.3.18 Productivity is measured in each sub-colony separately, so that comparisons can be 

made for control purposes.  Utilising the combined data for the years of the study, 
over all productivity from known eggs is shown in the graph below: 
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3.4 BIOMETRIC DATA 
 
3.4.1 Sample wing lengths and weights were taken from nest checks.  The graphs 

illustrating these are found below. 
 
3.4.2 Pulli weights are in line with previous years and suggest that adult birds are able to 

forage for food satisfactorily.  
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3.5 FLEDGING WEIGHTS 
 
3.5.1 The table below shows fledging weights for 2009. The weights were all taken at night 

during the fledging period on Hallival.  Attempts were made to do the same on 
Askival but inclement weather prevented these.  The pulli appeared to be very 
healthy and weights were at or above records for previous years. 

 
Table 7. Fledging Weights (g) 

 
Date (Sept) Number Range Average 

10 15 370-510 460 
11 35 350-510 459 
12 32 330-525 450 
16 32 380-540 450 
17 30 280-505 428 

 
3.5.2 The overall average is about 450gms and remained fairly steady throughout the 

fledging period. 
 
3.5.3 At peak fledging, the weights were higher than in 2006 and 2007 but similar to those 

recorded in the 2008 season. 
 
3.6 RINGING DATA 
 
3.6.1 Considerably more ringing effort was made in 2009 than in any other year. This was 

partially through excellent weather conditions early in the season and the increased 
assistance from volunteers.  However, in 1994 on 03 & 04 September more than 800 
birds (600 of which were pulli) were ringed.   

 
3.6.2 In September 2009, there were six ringing nights in the Hallival colony with about 500 

pulli ringed on the surface. Several other planned nights were rained off. 
 

Table 8: Ringing Totals Since 1994 
 

Year Adult Pullis Total 
1994 958 658 1616 
1995 568 167 735 
1996 363 1043 1406 
1997 954 320 1274 
1998 363 270 633 
1999 602 499 1101 
2000 695 469 1164 
2001 470 186 656 
2002 363 386 749 
2003 517 383 900 
2004 277 369 646 
2005 454 288 742 
2006 399 541 940 
2007 258 485 743 
2008 172 610 782 
2009 1220 643 1863 
Totals 8633 7317 15950 
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3.6.3 The table above shows the number of pulli and adults ringed each year since 1994. 
 
3.6.4 In addition 259 birds (assumed to be juveniles) were ringed in Mallaig – attracted to 

the lights in and around the harbour area between 01 & 30 September.  See Appendix 
1 for full details. 

 
3.7 Re-traps 
 

The table below indicates the number of birds re-trapped. The table shows the year of 
ringing of all adults recaptured in the colony in 2009, as well as any second recaptures 
of birds ringed as pulli and subsequently returned to the colony. For example, a bird 
ringed as a pulli in 1994 recaptured first in 1997 would appear in the first recapture 
column in 1997. However, if subsequently re-trapped it would be in the Adult column in 
1997 totals. The second column shows the year of ringing of pulli subsequently first 
recaptured in 2009.   

 
Table 9: 2009 Re-traps 

            
Year Of Ringing Adult Pulli (First Recapture) 

2008 20 2 
2007 27 4 
2006 29 2 
2005 14 4 
2004 12 1 
2003 16 4 
2002 15 1 
2001 16 1 
2000 14 1 
1999 10 3 
1998 6 1 
1997 20 0 
1996 9 1 
1995 9 0 
1994 11 1 
1987 1 0 
1984 1 0 

 
3.7.1 It is possible that the one and two year old birds may not have been aged correctly 

when first ringed.  Several difficulties exist in ageing juveniles of the species caught 
on the surface at night. 

 
3.7.2 Controlled/Recovered Birds 
 
 Five recoveries have been reported since the 2008 report.  Ring numbers are used 

as identifiers.  The distance and bearing from the colony is also noted: 
 

• ES83828 ringed as an adult on the surface on Hallival on 9 April 1997 was found 
freshly dead after storms on 15 November 2002 at Rita, Tres Arroyos, Buenos 
Aires, Argentina (11,828kms, 206 degrees).  
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• EG42200 ringed as an adult on the surface on Hallival 29 August 2000 

Found at Santa Teresita, Argentina (11499kms, 205 degrees). 
 

• EG52591 ringed as an adult on Hallival on 30 August 2003.  Ring found in 
Golden Eagle nest on Rum 13 August 2009. (Confidential site) 

 
• FB19965 ringed on Bardsey Island, Gwyned attracted to the lighthouse on 22 

May 2006 was controlled on the surface at night on 23 April 2009 on Hallival. 
(480kms, 349 degrees).  

 
• Pulli EX12351 ringed on Hallival on 07 2009 September was found freshly dead 

three nights later in Mallaig (20km, 86 degrees). 
 

3.7.3 It should be noted that the Bardsey recapture is a somewhat surprising find as any 
juvenile caught in May is likely to be a breeder and as a result should be older.  It is 
speculated that this bird has changed colony. 

 
4 CONCLUSION 
 
4.1 We continue to have concerns about the health of the colony despite two years of 

consecutive cold winters, which have most likely contributed to lower numbers of R. 
norvegicus.  However, a worrying issue emerging from the ongoing collection of data 
is the decline in P. puffinus occupancy.  We can only speculate that this is due to the 
low level of recruitment directly influenced by the low numbers of successful 
fledglings earlier in the current decade. 

 
4.2 The colony will continue to be monitored in 2010.  Additionally, we will also collect 

abiotic data, as follows: 
 
• Habitat type at each burrow. 
• Ground slope immediately above the nest chamber. 
• Proportion of burrow lying under rock. 
• Altitude and aspect of the burrow. 
• Distance of nearest neighbouring burrow. 
• Number of burrow entrances within a 3m radius of the study burrow. 
• Depth of soil above the nest chamber. 
• Burrow length. 

 
4.3 It is hoped that the addition of this data will help identify trends surrounding the 

nesting habits of P. Puffinus on the Isle of Rum and provide us with more insight into 
the complexities of suitable breeding conditions. 
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APPENDIX 1 
 
MALLAIG MANX SHEARWATER RINGING – 2009 (Supplied by Martin Carty) 

 
Date Ring Number Weight (g) Dead? Conditions Location 

1.9.09 EW90154 425  WSW 8 Road by Hydro 
2.9.09    SSE 7  
3.9.09    N 7  
4.9.09    W 7  
5.9.09    WSW 22 F  
6.9.09    SSE 12 P  
7.9.09    SSE 10 VG  
8.9.09 EW90155 335  WSW 31 EX Fish Factory 

“ 56 435  “ Cal Mac Office 
9.9.09 57 440  SW 13 M Decking 

“ 58 435  “ Fish Factory 
10.9.09 59 425  SW 3 VG Fish Fact Pier 

“ 60 365  “ Fish Fac (W) 
“ EW77891 410  “ Fish Factory 
“ 92 385  “ Fish Factory 
“ 93 435  “ Victoria Pl 
“   1  Coruisk 
“   1  Decking 
“   1  Fish Market 

11.9.09 94 410  S 6 G Tigh na 
Cres.aig 

“ 95 410  “ Cal Mac CP 
“ 96 380  “ Nigel’s 
“ 97 365  “ Fish Market 
“ 98 425  “ Lovatt Ter. 
“ 99 380  “ Cal Mac Office 
“ EW77900 440  “ Fish Factory 
“   1 “ Fuel Tanks 
“   1  Cal Mac Office 

12.9.09 01 400  N 6 VG Loch Nevis 
12.9.09  EW77902 405  N 6 VG East Bay 
13.9.09 03 370  N 5 G Fire Station 

“ 04 340  “ Fire Station 



 

 

“ 05 425  “ Fire Station 
14.9.09 06 395  SSW 2 M Fish Factory 

“ 07 405  “ Nancy’s  H’s 
“ 08 410  “ Fish Market 
“ 09 425  “ Ch of Scot 
“ 10 355  “ Outer Pier 

15.9.09 11 415  N 13 EX  Coruisk 
“   1 “ Nr Moorings 
“   1 “ J. Milligan ? 
“   1 “ J.Milligan ? 
“   1 “ J.Milligan ? 

16.9.09 12 385  NNE 5 EX Fuel Tanks 
“ 13 395  “ Fuel Tanks 
“ 14 385  “ Ch of Scot 

17.9.09 15 335  S 10 VG Arisaig BP 
18.9.09 16 380  SSE 16 G S. Moon. Ar  
19.9.09 17 435  W 16 EX Fish Factory 

“ 18 385  “ Fish Factory 
“ 19 405  “ Cal Mac Office 
“ 20 425  “ Cal Mac Office 
“ 21 435  “ Loch Nevis 
“ 22 355  “ Fish Factory 
“ 23 430  “ Cal Mac Office 
“ 24 370  “ Cal Mac Office 
“ 25 385  “ Cal Mac Office 
“ 26 410  “ Fish Factory 

19.9.09 EW77927 440  W 16 EX Fuel Tanks 
“ 28 410  “ Fish Factory 
“ 29 365  “ Fish Factory 
“ 30 380  “ Fish Factory 
“ 31 430  “ Cal Mac Office 
“ 32 405  “ Cal Mac Office 
“   1 “ Cal Mac Office 

20.9.09 33 425  SSW 22 G/Sh Morar School 
“ 34 375  “ East Bay CP 
“ 35 360  “ Link Span 



 

 

“ 36 370  “ Fish Factory 
“ 37 410  “ Fish Factory 
“ 38 420  “ Boat Yard 
“ 39 420  “ Cal Mac Office 
“ 40 375  “ J.Milligan ?  
“ 41 365  “ J.Milligan ? 
“ 42 420  “ J.Milligan ? 

21.9.09 43 335  SW 31 P Lovatt Ter. 
“ 44 345  “ L Nevis Cres. 
“ 45 435  “ East Mallaig 
“ 46 360  “ Fire Station 

22.9.09 48 430  WSW 22 G Fish Factory 
“ 49 445  “ Fish Factory 
“ 50 460  “ Fish Factory 
“  EW90361 430  “ Fish Factory 
“ 62 425  “ Fish Factory 
“ 63 370  “ Fish Factory 
“ 64 380  “ Fish Factory 

22.9.09 EW90365 395  WSW 22 G Fish Factory 
“ 66 410  “ Fish Factory 
“ 67 400  “ Fish Factory 
“ 68 390  “ Fish Factory 
“ 69 410  “ Fish Factory 
“ 70 395  “ Fish Factory 
“ EW77887 315  “ Fish Factory 
“ 88 355  “ Fish Factory 
“ 89 405  “ Fish Factory 
“ 90 465  “ Fish Factory 
“ EW90355 375  “ Fish Factory 
“ 56 455  “ Fish Factory 
“ 57 320  “ Fish Factory 
“ 58 345  “ Fish Factory 
“ 59 445  “ Fish Factory 
“ 60 420  “ Fish Factory 
“ EW77951 395  “ Fish Factory 
“ 52 435  “ Fish Factory 



 

 

“ 53 415  “ Fish Factory 
“ 54 485  “ Fish Factory 
“ 55 370  “ Fish Factory  
“ 56 435  “ Fish Factory 
“ 57 260  “ Fish Factory 
“ 58 530  “ Fish Factory 
“ 59 385  “ Fish Factory  
“ 60 435  “ Fish Factory 
“ 61 350  “ Fish Factory 
“ 62 435  “ Fish Factory 
“ 63 450  “ Fish Factory 

22.9.09 EW77964 390  WSW22 G Fish Factory 
“ 65 385  “ Fish Factory 
“ 66 365  “ Cal Mac Office 
“ 67 455  “ Cal Mac Office 
“ 68 360  “ Link Span 
“ * EX12351 *  1 “ Fish Factory 
“   4 “ Fish Factory 
“   2 “ Cal Mac Office 
“   1 “ Moorings Sl 

23.9.09 EW77969 395  W 23 EX Spanish John 
“ 70 455  “ Fish Factory 
“ 71 390  “ Fish Factory  
“ 72 460  “ Fish Factory 
“ 73 375  “ Fish Factory 
“ 74 375  “ Fish Factory 
“ 75 380  “ Fish Factory 
“ 76 395  “ Fish Factory 
“ 77 420  “ Fish Factory 
“ 78 445  “ Fish Factory 
“ 79 420  “ Corner Shop 
“ 80 430  “ Fish Market 
“ 81 385  “ Kings Way 
“ 82 345  “ Kings Way 
“ 83 505  “ Fire Station 
“ 84 380  “ Cameron Ave 



 

 

“ 85 390  “ Loch Nevis 
Cres. 

“ 86 350  “ Loch Nevis 
Cres. 

“ 87 400  “ Loch Nevis 
Cres. 

“ 88 420  “ Cal Mac Office 
23.9.09 EW77989 385  W 23 EX Cal Mac Office 

“ 90 415  “ Coteachan H 
“ 91 390  “ Coteachan H 
“ 92 365  “ Fuel Tank 
“ 93 435  “ Western Isles  

24.9.09 94 385  SW 20 M Blaven View 
“ 95 285  “ Coteachan H    
“ 96 410  “ Coteachan H 
“ 97 410  “ Fish Factory 
“ 98 380  “ Fish Factory 
“ 99 400  “ Fish Factory 
“ EW78000 335  “ Fish Factory  
“ EL89308 405  “ Fish Factory 
“ 09 435  “ Fish Factory 
“ 10 335  “ Fish Factory  
“ 11 415  “ Fish Factory 
“ 12 380  “ Fish Factory 
“ 13 425  “ Fish Factory 
“ 14 380  “ Fish Factory 
“ 15 435  “ Fish Factory 
“ 16 385  “ Fish Factory 
“ 17 355  “ Fish Factory 
“ 18 420  “ Fish Factory 
“ 19 410  “ Fish Factory 
“ 20 405  “ Fish Factory 
“ 21 350  “ Fish Factory 
“ 22 370  “ Fish Factory 
“ 23 380  “ Fish Factory 
“ 24 395  “ Fish Factory 

24.9.09 EL89325 385  SW 20 M Fish Factory 
“ 26 390  “ Fish Factory 



 

 

“ 27 430  “ Fish Factory 
“ 28 385  “ Fish Factory 
“ 29 385  “ Fish Factory 
“ 30 405  “ Fish Factory 
“ 31 390  “ Fish Factory 
“   1 “ Morar Church 
“   1 “ East Bay 

25.9.09 32 310  SW 16 M Blaven View 
“ 33 430  “ Blaven View 
“ 34 400  “ High School 
“ 35 415  “ Decking 
“ 36 410  “ Cal Mac Office 
“ 37 435  “ B. Watts Office 
“ 38 390  “ Loch Nevis nr 
“ 39 475  “ Cal Mac Office  
“ 40 420  “ Link Span 
“ 41 425  “ Decking 
“ 42 320  “ Fish Factory 
“ 43 420  “ Fish Factory 
“ 44 445  “ Fish Factory 
“ 45 420  “ Fish Factory 
“ 46 385  “ Fish Factory 
“ 47 355  “ Fish Factory 
“ 48 380  “ Fish Factory 
“ 49 365  “ Fish Factory 
“ 50 320  “ Fish Factory 
“ EX07911 415  “ Fish Factory 

25.9.09 EX07912 375  SW 16 M Fish Factory 
“ 13 365  “ Fish Factory 
“ 14 385  “ Fish Factory 
“ 15 380  “ Fish Factory 
“ 16 375  “ Fish Factory 
“ 17 425  “ Fish Factory 
“ 18 380  “ Fish Factory 
“ 19 430  “ Fish Factory 
“ 20 405  “ Fish Factory 



 

 

“ EX07931 430  “ Fish Factory 

“ 32 420  “ Fish Factory 

“ 33 305  “ Fish Factory 

“ 34 345  “ Fish Factory 

“ 35 470  “ Fish Factory 

“ 36 360  “ Fish Factory 

“ 37 420  “ Fish Factory 

“ 38 340  “ Fish Factory 

“ 39 370  “ Fish Factory 

“ 40 390  “ Fish Factory 

“ 41 395  “ Fish Factory 

“ 42 395  “ Fish Factory 

“ 43 370  “ Fish Factory 

“ 44 430  “ Fish Factory 

“ 45 360  “ Fish Factory 

“ 46 400  “ Fish Factory 

“ 47 405  “ Fish Factory 

“ 48 360  “ Fish Factory 

“ 49 385  “ Fish Factory 

“ 50 355  “ Fish Factory 

25.9.09 EX07951 400  SW 16 M Fish Factory 

“ 52 370  “ Fish Factory 

“ 53 415  “ Fish Factory 

“ 54 380  “ Fish Factory 

“ 55 410  “ Fish Factory 

“ 56 410  “ Fish Factory 

“   4 “ Fish Factory 

“   1 “ Decking 

“   1 “ Lovatt Ter. 

26.9.09 57 420  SW 17 G Pet Station 

“ 58 410  “ Fish Factory 

“ 59 285  “ Ice Factory 

“ 60 380  “ Nr Coruisk 

“ 61 440  “ Spanish John 

“ 62 375  “ Ice Factory 

“ 63 360  “ Ice Factory 



 

 

“ 64 425  “ Andy Race 
“ 65 355  “ Spanish John 
“ 66 385  “ Fish Factory 
“   1 “ Ice Factory 

27.9.09 67 430  WSW 18 M Kings Way 
“ 68 335  “ Cameron Ave 
“ 69 385  “ Moorings 
“ 70 370  “ Fish Factory 
“ 71 370  “ End Pier 1  
“ 72 360  “ Kings Way 
“ 73 370  “ Cal Mac Office 
“ 74 340  “ Nr Loch Nevis 
“ 75 360  “ Fuel Tanks 

27.9.09 EX07976 400  WSW 18 M Jaffy’s 
“ 77 405  “ Lovatt Ter. 
“ 78 390  “ Fish Factory 
“ 79 365  “ Fish Factory 
“ 80 405  “ Fish Factory 
“ 81 370  “ Fish Factory 

28.9.09 82 390  NW 9 VG Link Span 
“ 83 385  “ Mallaig Vaig  
“ 84 340  “ Tigh na Craig 
“ 85 390  “ Mallaig Vaig 
“ 86 380  “ Lovatt Ter. 
“ 87 270  “ Boatyard 
“ 88 395  “ Cal Mac Office 
“ 89 370  “ East Bay 
“ 90 300  “ Mallaig Vaig 
“ 91 365  “ Ch of Scot 
“ 92 (Left Leg) 340    “ Western Isles 
“   1 “ Spanish John 

29.9.09 93 350  W 3 VG Fuel Tanks 
“ 94 335  “ Blarven View 
“ 95 345  “ Coteachan H 
“ 96 390  “ Cameron Ave 
“ 97 320  “ Fish Factory 



 

 

“ 98 310  “ High School 
“   1 “ Ice Factory 

30.9.09 99 385  NW 14 EX Ice Factory 
1.10.09 EX08000 410  W 15 VGI Clanranold Ter. 
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SUMMARY 
 

Monitoring of Manx Shearwater Productivity – Isle of Rum 2010 
 

Commissioned Report No.  27300 
Contractor:   Caledonian Ornithological Services  
Published:    
 
BACKGROUND 
 
The Isle of Rum is designated a Special Protection Area (SPA) for its unique colony 
of altitude nesting Puffinus puffinus (Manx Shearwater), with an estimated number of 
breeding pairs between 61,000 and 134,000 (Murray, et al 2003).  The colony is of 
huge international importance and is thought to comprise a quarter to a third of the 
world’s overall population. 
 
Over recent years it has been reported that there has been an overall reduction in 
occupancy and the number of fledging birds (Ramsay, 2005) pertaining to predation 
by Rattuus norvegicus (Brown rat). 
 
This document aims to report on the research into productivity carried out in 2010 
and to give an indication as to the current health of the colony. 
 
Additionally, the work undertaken will assist SNH on any future management 
decisions taken in relation to the conservation of the Manx Shearwater. 
 
MAIN FINDINGS 
 

• Productivity in 2010 was similar to 2009 at a level of 0.7 (+0.01) but 
considerably higher than in 2006 and 2007 both at 0.4. 

 
• Occupancy and the number of fledglings have continued to decline due to the 

low level of recruitment into the colony.  This is probably due to low 
productivity in previous years. 

 
• Towards the end of the breeding cycle there was evidence of food availability 

problems for some pulli. 
 

• There were few signs of R. norvegicus activity in the colony, however 
Clough’s Crag continues to show evidence thereof. 

 
 

 
For further information on this project contact:  Lesley Watt, Scottish Natural Heritage, The 
Reserve Office, The White House, Isle of Rum, PH43 4RR.  Tel: 01687 462026 
For further information on the SNH Research & Technical Support Programme contact 
Policy & Advice  Directorate Support, Scottish Natural Heritage, Great Glen House, 
Leachkin Road, Inverness,  IV3 8NW.  Tel: 01463 725000; e-mail pads@snh.gov.uk. 
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1. INTRODUCTION 
 
1.1 Rum is a National Nature Reserve (NNR) about 20 kilometres west of Mallaig and is 

the largest of the Small Isles.  The island is designated a Special Protection Area 
(SPA) for its unique population of Puffinus puffinus (Manx Shearwater).  The colony 
is estimated as holding somewhere between a quarter and a third of the world’s 
population, breeding between 400 metres and 700 metres on the slopes of Askival, 
Barkeval, Hallival and Trollaval.  This is unlike any other colony, where the species is 
normally located virtually at sea level. 

 
1.2 Since 2006, productivity monitoring of the breeding of P. puffinus on Rum has been 

carried out to give an indication of trends and possible factors affecting productivity 
(this builds on information gained from voluntary annual monitoring of around 100 P. 
puffinus burrows that took place on Hallival from 1994 until 2005). More than 300 
burrows are now monitored on Askival and Hallival.   
  

1.3     Presence of Rattus norvegicus (brown rats) in the colony is one of the factors with 
the potential to have a detrimental effect on Manx Shearwater productivity. In 1998, 
Rattus norvegicus (brown rats) were first seen in colony during the breeding season 
(Ramsay, 1998).   

  
2. METHODS 
 
2.1 Research involved opening up study burrows in the three main sub-colonies; Hallival, 

Askival and Trollaval – the number of burrows on each being approximately in 
proportion to the area of greens1.  Access holes were dug to these burrows and each 
hole plugged with stones. This was to allow researchers to reach the nest cavity and 
monitor the status of the breeding attempt.  In addition, a small cairn of stones was 
placed beside each burrow with orange twine around either a nearby stone or the 
burrow plug. 

 
2.2 Sample wing lengths and weights were taken from nest checks and fledgling weights 

recorded. By measuring growth rates of chicks and investigating the outcome of a 
larger number of breeding attempts, this research should reveal whether food 
availability is limiting productivity of Rum shearwaters.  It was found that 2010 
weights were variable and some birds seemed to be having a feeding problem in the 
latter part of the season. 

 
2.3 The location of each study burrow was recorded on a GPS handheld unit.  Relocating 

some of the study burrows was difficult because good GPS signals are not received 
in areas where there are steep slopes or overhanging cliffs.  In 2010 thirty new study 
burrows were opened.  

 
2.4 Abiotic data was gathered for a large sample of burrows and included: 
 
• Habitat type at each burrow. 
• Ground slope immediately above the nest chamber. 
• Proportion of burrow lying under rock. 
• Altitude and aspect of the burrow. 
• Distance of nearest neighbouring burrow. 
• Number of burrow entrances within a 3m radius of the study burrow. 
• Depth of soil above the nest chamber and burrow length. 
                                                
1 Greens is the term used to describe areas in which burrows are located.  Shearwater guano helps fertilise the 
surrounding soil and propagate species rich Nardus grassland. 
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2.5 For reasons of access and poor weather, a number of abiotic factors were not 

collected for some burrows on Askival. The intention is to do this in 2011, should 
there be a continuation of contract.   

 
2.6 Visits to the colony were made at regular intervals although fieldwork was frequently 

hampered by weather.  In addition access to the Askival slopes was not possible until 
July, meaning the data collected is not as robust as that from Hallival and Clough’s 
Crag.    Some biometric data was unable to be collected due to a number of factors 
including inclement conditions; occasional severe midge swarms and GPS related 
issues.  The last visit to some parts of the colony was delayed until 11 September 
due to prolonged torrential rain.  A number of birds by this point had already fledged 
and it was possible to identify these by olfactory evidence and shed down. 

 
2.7 A visual assessment of the study burrows early in the season was carried out to 

assess occupancy on Hallival.  This involved identifying whether the burrow had been 
excavated, whether droppings were evident and how much trampling there was at 
the burrow entrance.  There are three possible observations – occupied, not 
occupied and probably occupied. 

 
3. RESULTS 
 
3.1 Occupancy 
 
3.1.1 The winter of 2009/10 was as severe as any since 1994 when the project started.  

There were around three months of continuous snow cover on the Rum Cuillin.  This 
appears to have greatly reduced the number of R. Novergicus. Productivity in the 
colony appears similar to that of the 2009 season.  Occupancy increased notably on 
Clough’s Crag.  However, there is likely to be a further decrease in future occupancy 
overall due to low recruitment in previous years when productivity was low, 2001-07. 

 
3.1.2 Occupancy from visual assessment of study burrows was found to reflect an overall 

accuracy figure of 87%. This is similar to that achieved on Canna in the 1970s 
(Ramsay & Swann, 1976).  This is a more accurate method of assessment on Rum 
as opposed to tape playback methods, particularly as there are no birds or mammals 
(other than rats) competing for burrows. 

 
3.1.3 Results from visual assessment of burrows are illustrated in the table below: 
 

Table 1: Results of Visual Assessment of Hallival Burrows 2010 
 

 
 
 

 
 

*   Assessed refers to the number of burrows determined to be occupied by visual survey. 
** Actual those found to be occupied on physical checking. 

Number assessed as: Occupied Not Occupied Probably Occupied 
Assessed * 61 22 11 

Actual ** 57 18 9 
Percentage accuracy 93 82 82 
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3.2 Timing of Breeding Season 
 
3.2.1 The 2010 season was again protracted, similar to that of recent years.  Peak fledging 

had been estimated for the third week in September (normally early September).  
The very wet and windy weather in much of September may have prevented many 
adults from feeding well.  Flooded burrows were found on one walk through the 
Hallival colony and 16 carcases were found – many had almost certainly drowned.  
There were no external injuries evident.  This is the largest number of corpses ever 
recorded on the surface at any one time.  In addition, there was concern over the 
availability of food in August and September and possible weather related problems 
for adults finding food.  There was a high variation in the weights of chicks found 
throughout the colony. 

 
3.2.2 2010 appeared to have been a relatively good year oceanographically, with abundant 

food in the Minch until mid-August.  Indeed, huge rafts of P. puffinus were observed 
around Mallaig and the Small Isles. 

 
3.2.3 Median laying date was estimated at 27 May with extremes of 02 May and 21 June.  

This assumes average hatching as 51 days and fledging 71 days (Brooke, 1990).  
Pulli were observed to fledge from 31 August and as late as 19 October. 
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3.3 Productivity 
 
3.3.1 For details of historic productivity, please refer to the 2009 report. 
 
3.3.2 Hallival and Askival North were the most productive areas although the other study 

areas had smaller samples.  The combined productivity is 0.7 for the whole colony.  
However, without Clough’s Crag - the part of the colony where R. norvegicus activity 
was most evident - productivity in the rest of the colony is an overall figure of ~0.83. 

 
Table 2: Productivity Figures 2010 

 

 Hallival Askival 
North 

Askival 
South 

Clough’s 
Crag 

 
Unoccupied 

 
27 8 5 6 

 
Nest only * 

 
17 8 4 1 

 
Failed 

 
18 5 3 10 

 
Successful 

 
76 26 12 15 

 
Unknown ** 

 
10 0 1 2 

 
Total 

Occupancy n 
 

151 39 20 28 

 
Total 

Occupancy % 
 

82 87 79 82 

 
Productivity 
from Eggs 

 

0.81 0.84 0.80 0.60 

Productivity 
from Nests & 

Eggs 
 

0.69 0.67 0.63 0.58 

Overall 
Productivity *** 

 
0.78 to 0.66 

Overall 
Occupancy 

 
82% 

 
* An egg may have been laid and lost prior to burrow check. 
** Nest lost due to GPS problems 
*** Higher figure is the productivity from known eggs while the lower figure includes nests only. 
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3.3.3 Productivity is measured in each sub-colony separately, so that comparisons can be 
made for control purposes.  Utilising the combined data for the years of the study, 
over all productivity from known eggs is illustrated in the graph below: 
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3.4 Biometric Data 
 
3.4.1 Sample wing lengths and weights were taken from nest checks.  Pulli weights are in 

line with previous years and suggest that adult birds were initially able to forage for 
food satisfactorily. 

 
3.4.2 In 2010, the combined data from all burrow checks is shown in a single graph.  This 

was chosen as it clearly shows trends through sub-colonies and the colony as a 
whole. 

 
 

 
 
 
3.4.3 It is interesting to note that the heaviest bird of the year was 760g, making it the 

heaviest pullus weight recorded on Rum. 
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3.5 Fledging Weights 
 
3.5.1 The table below shows fledging weights for 2010.  The weights were all taken at night 

during the fledging period on Hallival.  Some of the chicks were healthy and the 
weights were at or above the records for previous years. 

 
Table 3. Fledging Weights (g) 2010 

 
Date Number Range Average 

31 Aug 4 405-495 440 
10 Sep 41 215-540 460 
11 Sep 27 320-585 470 
14 Sep 9 375-475 435 
16 Sep 25 375-550 465 
18 Sep 32 375-520 440 
24 Sep 4 245-445 310 

 
3.5.2 The overall average is about 450g and varied around 35g during the entire period; 

the last four birds being discounted from this figure given the extremity of the date.  
 
3.5.3 At peak fledging, the weights were higher than in 2006 and 2007 but similar to those 

recorded in the 2008 and 2009 seasons. 
 
3.6 Ringing Data 
 
3.6.1 September 2010, there were six ringing nights in the Hallival colony with about 300 

pulli ringed on the surface. Several other planned nights were rained off. 
 

Table 4: Ringing Totals Since 1994 
 

Year Adult Pullis Total 
1994 958 658 1616 
1995 568 167 735 
1996 363 1043 1406 
1997 954 320 1274 
1998 363 270 633 
1999 602 499 1101 
2000 695 469 1164 
2001 470 186 656 
2002 363 386 749 
2003 517 383 900 
2004 277 369 646 
2005 454 288 742 
2006 399 541 940 
2007 258 485 743 
2008 172 610 782 
2009 1220 643 1863 
2010 935 416 1352 
Totals 9568 7733 17302 

 
3.6.2 The above table shows the number of pulli and adults ringed each year since 1994. 
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3.6.3 160 birds (assumed to be juveniles) were ringed in Mallaig – attracted to the lights in 
and around the harbour area between during fledging.   

 
3.7 Retraps 
 

The tables below indicate the number of birds retrapped.  Table 5 shows birds that 
were ringed as pulli and returned to the colony both for the first time and those 
previously. 
 

Table 5: 2010 Pulli Retraps 
            

Year Of Ringing First Retrap Previously Retrapped 
1994 2 1 
1995 0 2 
1996 3 1 
1997 0 3 
1998 1 1 
1999 3 1 
2000 1 1 
2001 1 0 
2002 1 1 
2003 1 0 
2004 1 0 
2005 1 1 
2006 2 0 
2007 2 0 
2008 2 0 

 
3.7.1 It is possible that one and two year old birds may not have been aged correctly when 

first ringed.  Several difficulties exist in ageing juveniles of the species caught on the 
surface at night. 

 
3.7.2 Table 6 shows the number of adults retrapped for the first time since ringing and 

those that have been previously retrapped. 
 

Table 6: 2010 Adult Retraps 
 

 Previously Trapped First time Retrapped Total 
1994 6 6 12 
1995 1 1 2 
1996 2 5 7 
1997 11 3 14 
1998 1 2 3 
1999 12 0 12 
2000 5 6 11 
2001 4 9 13 
2002 5 3 8 
2003 12 6 18 
2004 3 4 7 
2005 2 4 6 
2006 14 8 22 
2007 8 3 11 
2008 9 9 18 
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2009 0 37 37 
Total 95 106 201 

 
3.8 Ringing Recoveries 
 
3.8.1 Three ringing recoveries have been reported since the 2009 report.  Ring numbers 

are used as identifiers.  The distance and bearing from the colony is also noted: 
 

• EL89407 ringed as pulli on 27 September 2009, Hallival. This was a road 
casualty near Drumnadrochit, Highland (171km, 71 degrees). 

• EP48822 ringed as pulli on 30 August 1997, Hallival.  This was found dead (not 
fresh) on 24 March 2010 at Rubha Nah Inbhire, Lochbuie, Isle of Mull (75km, 161 
degrees). 

• EX59703 ringed as pulli on 18 September 2010, Hallival.  This was found dead 
(not fresh) on 12 November 2010 at Imbe, Rio Grande do Sul, Brazil (10527km, 
204 degrees).  This is indicates a fairly speedy migration. 

 
3.8.2 A fledgling was found in a garden in Aviemore, apparently being resident for a few 

days.  This was rescued and taken to SSPCA Fife and successfully released (pers 
comm. Donnelly, 2010). 

 
3.8.3 P. puffinus remains have been found in several peregrine eyries near the Great Glen 

in the past.  (pers comm. Swann, 2010). 
 
3.8.4 The distribution of birds found inland may be indicative of passage routes used 

between the East and West coasts by the species.   
 
3.8.5   Manx Shearwaters ringed on the Isle of Rum and controlled in Mallaig totalled 7 in 

2010.  The two numbers that follow represent the date in September 
ringed/controlled: 

• EX06822      10/11 
• EX07512      10/13 
• EX07544      11/14 
• EX07545      11/13 
• EX27362      11/17 
• EX27472      14/20 
• EX59214      16/19 

 
4. CONCLUSION 
 
4.1 The overall productivity in 2010 is 0.7.  The past three seasons have been much 

more productive than those earlier in the decade. 
 
4.2 We continue to have concerns about the health of the colony despite three years of 

consecutive cold winters and at least several weeks of ground frost and snow cover.  
These factors have most likely contributed to lower numbers of predatory R. 
norvegicus.  Clough’s Crag has the lowest altitude of any of the main greens and had 
20% lower productivity than anywhere else where most rat activity was observered 
through rat-predated eggs and pulli. 

 
4.3 A worrying trend emerging from the ongoing collection of data is the decline in P. 

puffinus occupancy.  We can only speculate that this is due to the lower level of 
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recruitment, directly influenced by the low numbers of successful fledglings earlier in 
the current decade. 

 
4.4 There is also additional concern over the number of underweight pulli toward the end 

of the breeding cycle, accounting for 15-20% of the total sample.  This may suggest 
difficulties in foraging caused to adults through the availability of food or other factors 
we have yet to identify.  The work currently being carried out by Dr. Tim Guilford of 
Oxford University within the colony may help to clarify potential issues experienced 
during foraging through the monitoring of food payloads delived to pulli (Guilford, 
2010). 
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SUMMARY 

The Isle of Rum Puffinus puffinus (Manx shearwater) colony, holding between a quarter and a third of 

the world's population, has been monitored continuously since 1994. 

 

Rattus norvegicus (Brown rats) were first seen in the colony in 1998, coinciding with a severe drop in 

shearwater productivity. 

 

There is therefore concern about the impact on the P. puffinus by the predatory R. norvegicus with 

serious drops in productivity between 2003 and 2006.  Productivity increased in 2007 and was 

considered sustained until 2011.  However, 2013 has shown a significant decline in productivity.   

 

Over the reporting period 2011-2013, burrow occupancy rates have increased by around six 

percent, mostly at the higher altitudes.  This is possibly due to successive cold winters contributing 

to a decline in the R. norvegicus population. 

 

Pulli weights show considerable fluctuation in growth rate potentially indicating periods of poor 

foraging. 

 

It must be considered that the lower productivity in 2013 was due to problems with food supply and 

that the colony remains highly vulnerable to R. norvegicus following mild winters.  

 

It is recommended that: 

 

1. Contingency plans following a mild winter be drawn up, ready for rapid implementation for 

R. norvegicus control, e.g. Implementation of R. norvegicus control on at least two of the sub-

colony areas in the late winter and early spring immediately following a mild winter. 

2. Further collaborative research is undertaken to understand better the factors influencing 

seafood availability to P. puffinus. 

3. Annual monitoring of both P. puffinus and R. norvegicus is continued. 



 

 3 
 

INTRODUCTION 

 

The Isle of Rum is a National Nature Reserve about 20 kilometres west of Mallaig and is the largest 

of the Small Isles.  The island is designated a Special Protection Area for its unique high altitude 

nesting population of Puffinus puffinus.   

 

The colony is estimated to hold somewhere between a quarter and a third of the world’s 

population, breeding between 400 metres and 800 metres, mainly on the slopes of Askival, Barkeval, 

Hallival and Trollaval. 

 
This is the 20th year of continuous monitoring of the Rum colony.  Around 100 P. puffinus burrows 

were studied on Hallival from 1994 until 2005 inclusive by ADK Ramsay.  In 2006, monitoring of the 

breeding success of P. puffinus on Rum was contracted to the authors by Scottish Natural Heritage.  

From 2011, all studies have returned to being done on a voluntary basis. 

 

Almost 300 burrows are now monitored on Askival (North and South), Clough’s Crag and Hallival.   

 

In 1998, Rattus norvegicus were first seen in the colony (Ramsay, 1998) in the breeding season.  It had 

initially been thought that rats travelled up to the colony to scavenge failed eggs and dead young at 

the end of the breeding season.  However, subsequent observations and studies have proven that R. 

norvegicus are resident in the colony and pose a threat to the P. puffinus population (Bell, 2008).  The 

neighbouring Isle of Canna’s colony was virtually destroyed in the 1990s by this predator. 

 

The winter of 2010/11 was a protracted cold period following on from the several months of snow 

cover in 2009/10, while 2011/12 was milder.  2012/13 was an average winter with some snow cover 

on the Rum Cuillin.  These combined colder winters between 2009 and 2011 have apparently caused 

a decline in the predatory R. norvegicus population, with less rat activity being noted in the colony 

subsequently, although indications are that they are still present. 

 

  



 

 4 
 

METHODS 

 

Research involved opening up study burrows in the five main sub-colonies; Hallival - Lower and 

Upper, Askival and Clough’s Crag.  The number of burrows on each is approximately in proportion 

to the area of greens1. 

 

Access holes were dug to these burrows and each hole plugged with stones. This allows researchers 

to reach the nest cavity and monitor the status of the breeding attempt.  In addition, stamped metal 

pegs are used to identify each burrow. 

 

The location of each study burrow is recorded on a GPS unit.  Unfortunately, relocating some of the 

study burrows is difficult because good GPS signals are not received in areas where there are steep 

slopes or overhanging cliffs, especially on Askival and Clough’s Crag. 

 

Every bird has a metal ring applied to the right leg for purposes of identification.  This is done under 

the British Trust for Ornithology’s (BTO) Ringing Scheme.  The data is also part of a Retrapping 

Adults for Survival (RAS) project. 

 

Wing lengths and weights are collected from nestling pulli.  By measuring the weights of pulli and 

annually investigating the outcome of breeding attempts, this research aims to monitor the health of 

the colony and furthermore, assess whether food availability is affecting the productivity of the Rum 

P. puffinus. 

 

Visits to the colony are made at regular intervals throughout the breeding season although fieldwork 

is frequently hampered by issues of altitude and weather. 

 

  

                                                
1 Greens is the term used to describe areas in which burrows are located.  Shearwater guano helps fertilise the surrounding 
soil and propagate species rich Nardus grassland. 
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RESULTS 

Timing of the Breeding Season 

 

P. puffinus have an average incubation period of 51 days and pulli fledge after approximately 71 days 

(Brooke, 1990).  Prior to fledging the young spend several nights outside  their burrows exercising 

their wings. 

 

The following observations are based on data collected throughout the breeding seasons.  All dates 

are approximate but are a true representation of each of the annual breeding cycles on the Isle of 

Rum. 

 

Table 1: The Range of Laying and Fledging Dates 2011-2013 

   Laying Fledging 

Year Earliest Median Latest Earliest Peak Latest 

2011 28 April 24 May 20 June 26 August 18 September 18 October 

2012 22 April 18 May 14 June 20 August 10 September 12 October 

2013 25 April 18 May 11 June 23 August 11 September 09 October 

 

In 2011, peak fledging was in the third week of September.  In 2012 and 2013 peak fledging  was in 

the second week of September. 
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Occupancy 
 

An occupied burrow is defined as one which contains a nest at the first and second burrow checks.  

The following table illustrates the occupancy for each area and a combined total. 

 

Table 2: Percentage of study burrows occupied by sub-colony 2011-2013 

 n burrows 2011 2012 2013 

Askival North 54 89 88 95 

Askival South 40 86 100 95 

Clough’s Crag 40 81 79 80 

Hallival Lower 52 76 83 81 

Hallival Upper 80 89 91 98 

Combined Total 266 85 88 90 

 

It is worth highlighting that the sub-colonies with the lowest occupancy are Clough’s Crag and 

Hallival Lower – both lying below 450m.  Indeed, as altitude increases on Clough’s Crag occupancy 

improves by nearly a third. 

 

Productivity 

The productivity figures set out in Table 3 come firstly from the number of eggs found in burrows or 

Productivity From Eggs (ppe) and then to give a truer and more accurate representation of overall 

colony productivity, the total number of nests is factored in to give us Productivity From Nests/Eggs 

(pne)  as ‘nest only’ can be interpreted as a breeding attempt.  Therefore, the  productivity  may lie 

between the derived ppe and pne figures. 

  

Table 3: Isle of Rum P. puffinus Productivity 2011-2013 

 Productivity From Eggs (ppe) Productivity From Nests/ Eggs (pne) 

Subsite/Year 2011 2012 2013 2011 2012 2013 

Hallival  0.74  0.91 0.63 0.7 0.82 0.56 

Askival North 0.74 (0.88) * 0.55 0.57 (0.76) * 0.53 

Askival South 0.65 0.91 (0.65) * 0.6 0.8 (0.71) * 

Clough’s Crag 0.62 0.61 (0.81) * 0.56 0.44 (0.76) * 

Overall Colony 0.72 0.81 0.59 0.66 0.77 0.55 

* Access to colony was hampered for final checks therefore these figures are estimated from the 

middle of the breeding season and based upon the failure rate from the other sub-colonies. 
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Productivty figures are generally greater in more densley occupied areas, therefore percentiles are 

based upon the total number of burrows not on an overall average of sub-colonies. 

 

The productivity for Askival North in 2012 and Clough’s Crag and Askival South in 2013 are 

estimated as later visits to the sub-colonies were hampered by inclement weather conditions, 

preventing the opening of burrows. 

 

The quoted bracketed figures have not been included in the overall colony productivity calculation as 

it is impossible to extrapolate accurate survival data without physical access to burrows later in the 

season. 

 

Clough’s Crag has the lowest altitude of any of the main greens and in 2012 had a significantly lower 

productivity than anywhere else and was where most R. norvegicus activity was observed through 

predated eggs and pulli. 

 

In 2013, the majority of failures occurred during the late egg or early pulli stage, i.e. late June/early 

July. 

 

The graph below illustrates the annual productivity figures between 1994 and 2013 inclusive.  2011 

was an average year and in line with the previous seasons going back to 2008.  2012 was an 

exceptionally good year and 2013 was below average. 

 

Isle of Rum P. puffinus Productivity 1994-2013 
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Biometric Data 

 

Sample wing lengths and weights of pulli were taken at nest checks.  Wing length enables 

fieldworkers to accurately age individuals (±2 days accuracy). 

 

The weights of pulli can be a useful tool in ascertaining whether there are feeding problems for P. 

puffinus during the breeding season. 

 

2011 represented a typical breeding season with consistent pulli weights. 

 

Pulli weights in 2012 were greater than previous years and suggest that adult birds were able to 

forage for food very satisfactorily and close to Rum, evidenced by huge rafts of birds around the 

Small Isles during that summer. 

 

The heaviest two birds in the 2012 season both weighed 850g; EX82485 at approx. 63 days  and 

EX93307 at approx. 59 days – representing the heaviest pulli ever recorded on the Isle of Rum. 

 

In July 2013 it was noted that some pulli were lighter than would be expected at this stage and, 

indeed, this was when the greatest number of the year’s breeding failures occurred.  For example, 

pullus EY54069 was recorded on 23 July as weighing 115g with a wing length of 70mm which 

compares to a neighbouring pullus EY54153 with the same wing length, and therefore being of a 

similar age, approx. 24 days, which weighed 425g. 

 

Uria aagle (Guillemot) on the neighbouring Isle of Canna were affected in early July by a lack of food 

coming in to the colony (pers comm. R. Swann) highlighting a potential feeding problem in the Minch 

around this time.  Although, P. puffinus are able to foarage much further afield. 
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RINGING DATA 

 

While ringing assists in identifying individuals in a particular season, it also helps build up a larger 

picture of the colony through retrapping data, tracking burrow history and contributing to survival 

studies.  Annually, around 300 birds were retrapped during the period 2011-2013. 

 

The very wet and windy weather in September 2011 prevented the ringing of many fledglings.  

September 2012 was exceptional in that excellent night-time conditions allowed for record number 

of fledglings to be ringed on the surface. 

 

The table below shows ringing totals for the last 20 years and goes some way toward highlighting the 

importance of ringing through the number of returns to the colony. 

 

 
Table 4: Ringing Totals 1994-2013 

Year Adult Pullis Retrap t Ringed t Processed 
1994 930 665 0 1595 1595 
1995 595 163 36 758 794 
1996 389 1046 49 1435 1484 
1997 954 324 94 1278 1372 
1998 411 267 61 678 739 
1999 551 526 82 1077 1159 
2000 666 542 102 1208 1310 
2001 473 186 73 659 732 
2002 361 387 83 748 831 
2003 511 383 115 894 1009 
2004 271 359 106 630 736 
2005 447 293 112 740 852 
2006 389 551 157 940 1097 
2007 358 475 134 833 967 
2008 257 611 166 868 1034 
2009 1494 643 236 2137 2373 
2010 1015 408 229 1423 1652 
2011 1170 196 265 1366 1631 
2012 1680 1235 326 2915 3241 
2013 684 940 301 1624 1925 

Total 13606 10200 2727 23806 26533 
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Ringing Recoveries 

 

Ringing recoveries have been reported in the period  2010-13.  Ring numbers are used as identifiers.  

The distance and bearing from the colony is also noted.  Some of the more interesting of these 

recoveries are listed below: 

 

• FR37480 ringed as an adult on 20 May 1982 on Hallival, Rum.  Found in a burrow on 29 

May 2010 on Hallival, Rum (3km, 133deg). 

• EW23508 ringed as an adult in a burrow on Clough’s Crag on 04 June 2006. Found 

freshly dead on 12 July 2011 on a beach at Ballyconnel, Sligo (324km, 207deg).  

• EG42788 ringed as an adult on 15 April 2001 on Hallival. Found long dead on 24 

September 2011 on Troon beach (193km, 148deg). 

• EW22904 ringed as a juvenile on 24 September 2009, Kinloch, Rum.  Found dead (not 

fresh) on 14 March 2011 at Kentra Bay, Highland (38km, 138deg). 

• EW33070 ringed as a juvenile in Mallaig on 21 September 2007 and caught on Hallival on 

29 April 2011 (30km 267 deg). 

• EX62974 ringed as a juvenile on 17 September 2012 in Mallaig.  Found freshly dead on 

14 November 2012 at Imbe, Brazil (10542km, 204deg). 

• EX93256 ringed as pullus on 25 July 2012 at Askival North. Found dead (not fresh) on 

Rathlin Island, Antrim (188km, 178deg). 

• EY57549 ringed as a juvenile on Hallival on 14 September 2013.  Found freshly dead on a 

Grouse moor near Kingussie on 21 September 2013.  (134km, 88deg). 

• EX06645 ringed as an adult in a burrow on Clough’s Crag on 05 June 2010.  Found on 

23 September 2013 predated by a bird at Neist Pint, Skye.  (59km, 329deg). 

• EL58836 ringed as an adult on 29 July 2005. Found dead (not fresh) on 25 July 2013 on 

Eye Peninsula, Lewis (138km, 3deg). 
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CONCLUSION 

 

The timing of the breeding season appears to have been relatively consistent in recent years, 

although the authors note that this is gradually becoming later each year. In the 1994 breeding 

season peak fledging occurred in the first few days of September, whereas now it is in the second or 

even third week of September.  Reasons for this change are unclear, but it is intended to review data 

as to why this might be. 

 

Occupancy rates over the whole three year period 2011-2013 have increased by around three 

percent year on year and six percent overall.  One can only speculate at this time that the effect of 

cold winters and the resultant marginalisation of the R. norvegicus population has contributed to the 

increase in occupancy. 

 

The main increases in occupancy observed have been on the higher altitude sub-colonies.  

 

Productivity in 2011 was consistent with the prior three seasons (2008-2010) and being above 0.61 

from pne we can count this as a good breeding season in that just under two-thirds of all breeding 

attempts were successful. 

 

Despite gaps in the monitoring of the 2012 and 2013 seasons it is possible to estimate the 

productivity data with a degree of accuracy, given twenty years of consistent observation and 

monitoring between 1994 and 2013. 

 

Although 2013 represents a decline in colony productivity, more than half of the breeding attempts 

produced a fledgling. 

 

The collection of pulli biometric data throughout the breeding season continues to highlight 

potential periods of problematic feeding in the seas.  There may be mileage in future seasons where 

decreased pulli weights are observed for a dialogue to be established with other seabird colony 

researchers so that information can be shared.  This may help to assess whether the problem is local 

to the Isle of Rum or is occurring on a wider scale.  This may be a potential area for future research 

to ascertain the health of the our seas and to influence policy decisions regarding seabirds. 

 

The high productivity on the Isle of Rum is potentially very important internationally as the colony 

represents 40% of the population present in Britain and Ireland (JNCC, 2013).   
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The Welsh Island colonies of Skomer and Skokholm along with the Isle of Rum represent 80% of the 

world’s population as a whole (Balmer, et al., 2013).  However, the other two colonies are much 

more affected by post-fledging mortality when fledglings are killed by Larus marinus (Greater black-

backed Gulls).  Rum in contrast has a very low post-fledging mortality rate as few avian predators 

exist. 

 

It is important that with this in mind future P. puffinus monitoring is supported and continues on the 

Isle of Rum in conjunction with R. norvegicus study/removal. 
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Manx Shearwater Productivity Methodology 2016 
 
Selection of Random Burrows 
A local grid was produced over the area of the Shearwater colony on a map of Rum. 
The grid had divisions every 50m. A random number table was produced and 60 
random numbers generated and plotted on a map. Any points that fell in an area 
where it was known that there were no shearwater burrows or too dangerous/difficult 
to access were removed and further random points were generated until a total of 60 
points were plotted on the map in areas that shearwater burrows are present. These 
points indicate the start point of 60 transects.  
 
Working with Transects 
Study burrows will be selected along transects. The start point of transects have 
been entered into hand held GPS units and marked on a map. Transects are 
numbered from 1 – 60. 

Transects are 30m long and 3m wide. The start point of the transect should be 
located on the ground using the hand held GPS. A 30m line parallel to the slope of 
the hill should be measured in a downhill direction from the start point using a 
measuring tape. The end point of the transect should be recorded and entered into 
the handheld GPS unit. The tape measure will mark the centre line of the transect. 
Burrows will be selected from 1.5m either side of the centre line. Use of a 1.5m stick 
will determine whether burrows are in or out of the strip, and burrows that intersect 
the edge of the strip should be counted as being ‘in’ on one side of the strip only. 
Burrows that intersect or touch the right hand margin of the strip should be counted 
as being “in”. Burrows that lie outside or intersect the strip margin on the left, are 
outside (and therefore not counted).  

A maximum of 10 occupied burrows will be selected from each transect. Once 10 
occupied burrows are found along a transect then the surveyor should stop recording 
and move on to the next transect. This process should be followed until a minimum 
of 200 occupied burrows have been identified. 
 
Determining Occupancy and Productivity 
Two visits will be made throughout the year. The first visit will be made in late May 
(before non-breeders visit the colony) to get a measure of occupancy and the 
second visit will be made in August to get a measure of breeding success. 
 
First visit in May 
The start point of a transect will be located on the ground using a handheld GPS unit 
and a map. Burrows will be selected along 30m transects as described above. 
 
When a study burrow is located along a transect, checks will be carried out to 
determine occupancy. 
 

• Visual checks will be made of the outside of the burrow for signs of 
occupancy. These are: 
 fresh digging  
 feathers  
 fresh droppings  

 



 flattened or ‘damaged’ grass  
 clear entrance hole (i.e. no obstructing vegetation) 
If visual signs of occupancy are apparent, these will be recorded then; 

• An endoscope will then be inserted into the burrow to check for presence of 
adult birds, nest or egg. If the burrow is occupied, the burrow will be marked 
and the burrow contents will be recorded. 

• If the contents of the burrow cannot be confirmed by use of an endoscope, a 
physical check will be made of the burrow by inserting a hand into the burrow 
to determine presence of adult birds, nest or egg. If the burrow is occupied, 
the burrow will be marked and the burrow contents will be recorded. 
 

If any burrows are found to be inaccessible either by use of endoscope or inserting a 
hand in the burrow and the recorder cannot be 100% certain of the burrow contents 
then this burrow will be discarded and the recorder will move on to the next burrow. 
 
Burrows that show visual signs of occupancy only or are not occupied will be 
recorded on field record sheets but not marked on the ground. Burrows that are 
found to be occupied by an adult bird, nest or egg will be marked so that a return 
visit can be made in August. 
 
Second Visit in August 
Marked burrows will be allocated in the field using handheld GPS units and a map. 
When a study burrow is located checks will be carried out to determine burrow 
contents. 
 

• Visual checks will be made of the outside of the burrow for signs of 
occupancy. These are: 
 fresh digging  
 feathers  
 fresh droppings  
 flattened or ‘damaged’ grass  
 clear entrance hole (i.e. no obstructing vegetation) 
If visual signs of occupancy are apparent, these will be recorded. 

• An endoscope will then be inserted into the burrow to check for presence of 
adult bird, nest, egg or chick. The burrow contents will be recorded. 

• If the contents of the burrow cannot be confirmed by use of an endoscope, a 
physical check will be made of the burrow by inserting a hand into the burrow 
to determine presence of adult birds, nest, egg or chick. The burrow contents 
will be recorded. 

• Once a burrow has been checked, the burrow marker should be removed 
from the hill. 

 
Marking Burrows 
Burrows that show visual signs of occupancy or are found to be occupied with adult 
birds, nest or egg during the first visit in May will be marked using white plastic 
burrow markers. The burrow marker will be labelled with a number and the location 
recorded on a handheld GPS unit. These burrow locations will be plotted on a map 
before the second follow up visit in August. 

 



Productivity Monitoring of Study Burrows 
 
Objectives 
 
To provide robust data that contributes to current information on annual 
variation and trends in Manx shearwater breeding success and productivity on 
the Isle of Rum. To highlight the reason behind any identified breeding 
failures. To provide data that will contribute towards predicting the future 
viability of the Manx shearwater population on Rum if current trends continue. 
 
 

Methodology  
 

• At least 200 study burrows are to be excavated throughout the colony 
so as to provide a sample that is representative of the colony as a 
whole. It is essential that excavation of burrows is done with great care 
and disturbance is minimised as much as possible. This is for the birds’ 
welfare and to ensure that the results are not biased by excess 
disturbance. Burrow distribution should include burrows in the sub-
colonies on Hallival, Askival and Clough’s Crag. 

• The study burrows are to be excavated in suitable spreadout locations. 
• Excavating burrows involves removing a turf of soil (c.15x15cm – 

sufficient for an adult arm to fit through) someway between the burrow 
entrance and nest cavity. This allows fieldworkers to reach the nest 
cavity and monitor the status of the breeding attempt. The removed turf 
is then securely plugged (normally with rocks).  

• The timing of visits to study burrows should be: 
1. Twice during the pre-laying/ incubation period (late May and late 

June) 
2. Twice during the chick growth period (early and late stages –

July and late August/early September). 
• The following should be recorded for each burrow visit: 

1. Occupancy: the presence of fresh nest material in the burrow 
can be inferred as indicating a breeding attempt. 

2. Presence / absence of an egg (and/or incubating adult) 
3. Presence / absence of a chick. Chick growth should be 

ascertained by measurement of wing and weight 
4. Whilst monitoring the study burrows the fieldworker should take 

care to closely examine burrows following a breeding failure. 
This is to attempt to ascertain the reasons behind the failure 
such as evidence of rat predation or water inundation. 

• It is extremely important that field workers can demonstrate 
competency in the excavation of burrows and handling of birds. Ideally 
fieldworkers will be the holder of a BTO ringing permit. It is intended for 
the chicks to be ringed, although it is not an essential requirement of 
the project. Schedule 1 licenses are not required for Manx shearwater. 
SNH Rum NNR staff hold a licence for disturbing Manx shearwaters at 
the nest for purposes of productivity monitoring. 



• The excavated burrows will be accurately mapped and study burrows 
will be monitored by fixed point photography 

• The quality of study burrows will be assessed by measurement of: 
1. The habitat type at the burrows will be recorded (these are likely 

to comprise a) Greens (i.e. a rich sward due to the fertilising 
effects of shearwater guano) b) Boulder field c) Scree slope d) 
Nutrient-poor grass e) Earth banks. In addition, where the 
burrow is at a border between these habitat types, or a mosaic 
then this should be described.   

2. Ground slope immediately above the nest chamber (using a  
clinometer) 

3. Proportion of burrow lying under rock 
4. Altitude and aspect of the burrow  
5. Distance of nearest neighbouring burrow 
6. Number of burrow entrances within a 3m radius of the study 

burrow 
7. Depth of soil above the nest chamber 
8. Burrow length, measured using a length of flexible cable inserted 

into the nest chamber from the burrow entrance 
• Whilst conducting fieldwork, fieldworkers are expected to record any 

observations of relevance to the project such as evidence of rat 
activity/ predation. Noting the position of extensive rat burrows with 
GPS would be particularly useful as opening such burrows may allow 
for rat faecal pellet analysis. 

 
 
 
Chick growth measurements (as indicator of food availability) 
 

• Collection of this data should obviously be conducted in tandem with 
productivity monitoring, as described above. 

• Wing span of chicks should be measured using calipers. 
• Weight of chicks should be measured using a spring balance. 
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