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Orkney Cormorants - an aerial census of the breeding 
population 

PETER REYNOLDS AND 
CHRISTOPHER J. BOOTH 

An aerial photographic survey of Orkney's Cormorant 
colonies was undertaken in June 1985, when 570 nests 
were counted, a similar total to earlier counts. Two new 
colonies have been established since the 1%Os, though 
nesting on one of them is sporadic, and no colonies 
have been permanently abandoned. Numbers at Taing 
Skerry and Boray Holm appear to vary in a complemen-
tary way. Post-breeding nest counts proved unreliable as 
a means of assessing breeding numbers. 

Introduction 
The Cormorant, Phalacrocorax carbo, is a 
resident breeding species in Orkney (Balfour 
et ai, 1967). These authors concluded that 
about 600 pairs bred in Orkney, at two main 
and five smaller colonies. Their counts, 
undertaken during the period 1956-66, in
volved a combination of ground counts of 
nests containing eggs or chicks and estimates 
of nests counted from a distance (boat or 
adjacent cliff-top). 

Further counts of individual colonies 
were made in the intervening years up to 
1984 (Booth et ai, 1984; Orkney Bird 
Reports, 1983, 1984) but a simultaneous 
census of all colonies had not previously 
been undertaken. As the Cormorant was to 
be the subject of a BTO/SOC winter survey 
in 1985/86 it was considered timely to com
plete a simultaneous survey of all the 
Orkney breeding colonies in 1985. 

Methods 

The Orkney Cormorant colonies are distributed 
from Seal Skerry in the extreme north to Pentland 
Little Skerry in the extreme south, a distance of 
some 70km. All colonies are difficult of access, 
being situated on small offshore islands either 
on cliff-tops, rocky foreshores or shingle 
beach (Balfour et aI, 1%7). In view of this 
inaccessibility, the requirement for a simultaneous 

census, and a desire to avoid the excessive distur
bance inherent in ground counts, it was decided 
to use aerial survey. 

The survey was flown on I June 1985 bet
ween 1140 and 1247 hours BST, using a Pilatus
Britton-Norman Islander aircraft normally used 
for the domestic inter-island passenger service. 
During the survey the aircraft was flown at a 
height of l30m and over the colonies speed was 
reduced to 80 knots . One of us (CJB) sat 

Cormorant in breeding plumage. W. Neill 
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Fig. 1. Orkney, showing the principal islands and the location of the Cormorant colonies (filled circles) 
referred to in the text. 
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immediately behind the pilot and photographed 
the colonies using a Nikon FE camera with sOmm 
lens and lIford 400SA black and white film . A 
second photographer (PR), complete with safety 
harness, was secured in the luggage hold and 
used a Nikon FM camera with 55mm lens and 
Ektachrome 400ASA colour transparency film. 
The rear photographer maintained contact with 
the pilot by means of an intercom. An observer 
(RGA) attempted to estimate colony nest totals 
but, given the constraints of both time and 
position in the aircraft, these were necessarily 
crude. Weather conditions during the survey were 
excellent, with no cloud or wind and good 
visibility. The colonies were flown in the following 
sequence: Seal Skerry; Calf of Eday; Muckle 
Green Holm; Little Green Holm; Boray Holm; 
Taing Skerry; Brough of Stronsay; Horse of 
Copinsay; Little Skerry; Barrel of Butter (Figure 
I). Ground counts were undertaken on Taing 
Skerry and Muckle and Little Green Holms on 
16 August. 

Colour transparencies were projected onto 
white paper and nests marked. A nest was defin-
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ed as an accumulation of nest material capable 
of holding either eggs or young. Counts of both 
colour and black and white photographs (using 
a hand lens in the latter case) were completed in 
the first instance independently by CJB and PR. 
Subsequently joint counts were made of colour 
transparencies followed by black and white prints 
and involving discussion of those " nests" which 
required a degree of interpretation. The original 
photographs have been deposited with the Nature 
Conservancy Council, Orkney. 

Results and Discussion 
Breeding Population 
Using the joint counts derived from the col
our transparencies a total of 570 nests were 
counted (Table 1). As Balfour et a/ (1967) 
concluded that the Orkney population fluc
tuated around 600 breeding pairs, it appears 
that there has been little overall change. 
However, in 1976 a count of three colonies, 
Calf of Eday, Boray Holm and Taing 

TABLE 1 Cormorant nest counts obtained from colour transparencies and monochrome prints of Orkney 
colonies by two observers (PR and ClB). % difference between counts = difference between 
counts of two observers divided by the mean count and multiplied by 100. Estimate = 

estimated count by observer during flight. 

Colony Nest Counts 
From Colour Trans~arencies From Black and White Prints 

PR CJB Joint % Difference Estimate PR CJB % Difference 

Seal Skerry 63 62 65 1.6 40 60 63 4.9 

Calf of Eday 216 220 223 1.8 120 No Monochrome Coverage 

Muckle Green 
Holm 42 40 44 4.9 45 43 42 2.4 

Little Green 
Holm 45 43 46 4.5 35 44 46 4.4 

Boray Holm 0 0 0 0 0 0 0 0 

Taing Skerry 148 131 146 12.2 80 134 142 5.8 
Brough of 
Stronsay 24 22 22 8.7 22 21 24 13 

Horse of 
Copinsay 4 4 4 0 4 4 4 0 

Little Skerry 22 20 20 9.5 20 22 20 9.5 

Barrel of 
Butter 0 0 0 0 0 0 0 0 

Total 564 542 570 3.9 366 328 341 3.8 



134 P. Reynolds & C}. Booth 

Skerry produced a total of 677 nests, sug
gesting that the population has declined 
from a peak in the mid 19705. Fluctuations 
in the breeding populations at individual 
colonies are shown in Table 2. 

Two new colonies have appeared since 
Balfour et al (1967) reviewed Orkney's Cor
morant colonies. Breeding was first record-

S8 14 (3) 

ed on Little Green Holm in 1982. Attempts 
have also been made to colonise the Barrel 
of Butter during the last ten years (Booth 
et a/1984). This small skerry is the site of 
an illuminated navigation beacon and in 
some years nests have been destroyed 
because of possible interference with servic
ing requirements. 

TABU 2 Counts of nests at 0rImey Cormorant colonies, 195~1985. After Balfour, Anderson and Dunnet 
1967; Booth, Cuthbert and Reynolds 1984; Orkney Bird Reports 1983 and 1984. 
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Fig. 2. Variations in nest numbers at two Orkney Cormorant colonies, Boray Holm and Taing Skerry, 
1959 to 1985. 

Annual colony fluctuations expressed TABLE 3 Mean nest counts, Standard deviation 
in terms of coefficients of variation (stan- (SO) and Coefficients of variation (CV) 

dard deviation x WO/mean) show that the for all Orkney Cormorant colonies, 

Brough of Stronsay, Calf of Eday and Seal 1892-1985. Coefficient of variation = 

Skerry are the least variable colonies (Table 
Standard deviation multiplied by 100 

3). Little Green Holm exhibits a high coef-
and divided by the mean. 

ficient of variation, reflecting the establish-
ment and subsequent growth of a new col-

No, of ony. Taing Skerry and Boray Holm appear 
Colony Mean Counts SD CV 

to be the most unstable colonies. Numbers 
of nests fluctuate between these two colonies Seal Skerry 58 7 18 31% 

in a complementary manner, i.e., peak Calf of Eday 205 13 44 22% 
numbers on Taing Skerry coincide with low Muckle Green 
numbers on Boray Holm and vice versa. Holm 50 6 20 40% 
Balfour et al (1967) also commented on this Little Green 
relationship, which is shown in Figure 2. Holm 22 4 19 86% 

Photographic counts: observer differences 
Brough of 
Stronsay 21 8 3 16% 

Although the count unit was defined from Boray Holm 107 15 82 76% 
the outset there was inevitably an element 
of interpretation involved when counting 

Taing Skerry 111 11 83 74% 

nests from photographs. This contributed Horse of 

to differences in counts between observers, Copinsay 12 6 9 72% 

as shown in Table I. Little Sker!y 17 3 6 35% 
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For the colour transparencies the mean 
percentage difference between counts of two 
observers was 5.4 (5.9 if Calf of Eday is ex
cluded). The equivalent figure for the black 
and white prints (excluding Calf of Eday for 
which no monochrome coverage was 
available) was 5.7. These differences were 
not significant ("t"-test, arcsine transform
ed data). For both colour transparencies and 
black and white prints differences between 
the counts of two observers varied by a 
mean value of about 50/0 and were not 
significant ("t" -test). 

The mean difference between the joint 
counts and a total of thirty independent 
counts by two observers was 2.6 nests (SD 
3.4).57% of the joint counts were higher, 
27% were the same and 16070 were lower 
than the independent counts. 

Ground counts 

Clearly, were it not for problems of logistics 
and the wish to avoid excessive disturbance, 
it would have been desirable to undertake 
ground counts simultaneously with the 
aerial survey. In this way the accuracy of 
the aerial counts would have been determin
ed. In the absence of simultaneous counts 

Nesting Cormorants on Taing Slcerry. 

SB 14 (3) 

TABLE 4 Nest numbers at three colonies, deriv
ed from colour aerial photographs 
(joint counts) obtained on 1 June and 
ground counts undertaken on 16 
August. 

Ground Aerial 
Colony Survey Photogra~hs 

Taing Skerry 127 146 

Muckle Green 
Holm 30 44 

Little Green 
Holm 28 46 

we subsequently undertook ground surveys 
of three colonies on 16 August 1985. The 
results are shown in Table 4. 

Most nests were already in an advanc
ed state of weathering and many had disap
peared or were no longer recognisable as 
nests . Taing Skerry was occupied by 
moulting Common Seals Phoca vitulina and 
some were seen to be hauled out on the rem
nants of nests. At all three colonies nests 
were composed of seaweeds, especially 
Laminaria sp. and on Little Green Holm 
nests were frequently indistinguishable from 

c.J. Booth 
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naturally occurring accumulations of wave
deposited seaweed. With the exception of 
Taing Skerry, where four un fledged but well 
developed young were seen, the breeding 
season was clearly at an end. 

It is obvious from the above that at 
most colonies there is little scope for under
taking post-breeding nest counts. Cliff-top 
colonies such as the Calf of Eday may be 
exceptions in this respect; here the nests are 
isolated to some extent from weathering 
and, being composed of Heather Cal/una 
vulgaris, are more resilient. 

A count was also made from the cIiff
top opposite the Brough of Stronsay where 
the colony is located on the top of a rock 
stack. This count, undertaken on 25 June, 
found c. 15 nests (E. Meek pers. comm.). 
Clearly fot all nests on this site are visible 
from the land, the aerial survey having iden
tified 22 nests . 
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Variation in breeding output of Kestrel pairs in Ayrshire 
1978-85 

GORDON RIDDLE 

Thirty Kestrel territories covering a range of habitat 
types were monitored from 1978 to 1985. Although 
overall production of young was very high, averaging 
three per occupied nest per year, considerable variation 
was recorded both in annual output and between 
upland and lowland territories. The three main causes of 
breeding failure were human interference, competition 
and predation from other avian species, and desertion 
due to adverse weather conditions. Failure was most 
common at the pre-Iaying and incubation stages of the 
cycle and brood survival was very high (90% of hatched 
young). The timing of the breeding cycle had a marked 
influence on productivity. Kestrel pairs which bred early 
laid larger clutches and produced more fledged yo.ung 
than later breeders. 

Introduction 

Work began in 1972 to study the status, den
sity and breeding performance of the Kestrel 
Fa/co tinnuncu/us population in Ayrshire 
using sample plots which covered the main 
habitat types (Riddle 1979). From 1978 
breeding performance at 30 sample ter
ritories was monitored annually. There was 
substantial variation in breeding output, 
with only two years, 1978 and 1979, being 
similar. The data were analysed both col
lectively and by the two main habitat group
ings, upland and lowland, to determine 
which factors were associated with the con
siderable fluctuations in breeding output. 

Methods 

Six visits were made to each of the breeding ter
ritories annually to record territory occupation, 
the date of the first egg, clutch size and hatching 
dates, and to ring the young and check brood sur
vival. Great efforts were made in March and early 

April to record whether or not a territory was oc
cupied, as the accuracy of the monitoring depend
ed upon tracing each breeding attempt from 
beginning to end. Pairs occupying a territory in 
early April may fail to breed and this is easily 
overlooked. The timing of breeding had been 
previously established, egg laying usually com
mencing between 15 April and 8 May (Riddle 
1979). 

The sample of 30 territories covered a mix
ture of habitat types and a range of nest sites 
(Table I). Upland habitats included moorland, 
young conifer plantations and sheep walk; the 
birds nested on cliff ledges, old crow Corvus cor
one platforms and a hay shed. The lowland ter
ritories were in mixed farmland, both inland and 
coastal, and again covered a range of nest sites 
- cliff and quarry ledges, holes in trees and ledges 
on buildings. The territories were all locations 
traditionally used by Kestrels for many years. 

Breeding failure was recorded if no young 
were produced from a nesting territory in which 
a pair had been present in early spring. The pair 
were assumed to have failed at the pre-Iaying stage 
if no eggs were laid in the nest scrape and the birds 
had disappeared. Competition or predation from 
other avian species was recorded when aerial com-
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bat was seen, the other predator nested in the ter- then that was taken to be the cause of failure . 
ritory and the Kestrel breeding attempt was Rainfall and temperature figures for the 
discontinued. Predation by man was recorded period March to May 1981-85 came from two 
when the clutch disappeared and signs of human upland, Eskdalemuir and Leadhills, and two 
presence at the nest site were obvious. If a clutch lowland, Prestwick and Hunterston, 
was deserted, or a brood depleted after a spell of meteorological recording stations within the study 
more than a week of adverse weather conditions, area. 

TABLE 1 Occupancy, production of young & habitat composition within 1 km of Kestrel nesting sites 
in Ayrshire 1978-85 

No. Total no. Av. no. Habitat com~sition (%) 

years young young Young Mature Coastal Urb 
Site occu~ied ~roduced ~r year conifer Pasture Arable wood Moor Heath Suburb Water 

Upland 
err 8 30 3.7 90 10 R 
C 7 28 4 95 5 5 
C 6 24 4 70 30 5 
C 8 23 2.9 65 35 5 
C 7 22 3.1 40 60 5 
C 6 19 3.1 45 45 5 5LS 
T 6 18 3 60 20 20 5 
T/B 6 17 2.8 74 25 51 
C 5 17 3.4 60 35 5 S 
T 6 16 2.6 75 25 5 
T 7 15 2.1 35 55 10 5 
C 6 12 2 40 60 5 
C 6 12 2 50 50 R 
C 4 8 2 25 60 15 5 
C 4 8 2 60 40 5 

Lowland 
B 7 31 4.4 70 12 8 RL10 
C 7 30 4.3 45 45 5 5 S 
C 7 29 4.1 60 25 5 5 5 S 
B 7 27 3.9 70 10 10 RL10 
C 8 25 3.1 95 5 5 
C 6 20 3.3 50 30 10 10 R 
C 7 19 2.7 60 10 15 10 5 5 
C 5 19 3.8 95 5 5 
BfT 8 18 2.2 45 30 25 S 
C 6 18 3 75 25 S 
B 6 17 2.9 30 70 S 
C 3 10 3.3 95 5 S 
B 4 7 1.7 50 40 10 S 
T 5 5 70 5 15 10 R 
C 4 5 1.2 20 35 40 5 5 
% 15 59 10 7 4 3 

KEY: C=Cliff T=Tree B=Building R=River S=Stream L=Loch 
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TABLE 2 Analysis of breeding data from 30 sites, 1978-85 

1978 1979 1980 1981 1982 1983 1984 1985 TOTAL 

No. of territories visited 30 30 30 30 30 30 30 30 240 

No. occupied 28 25 26 28 25 18 19 14 183 
% occupied 93 83 81 93 83 60 63 48 76 
Results known 28 25 25 27 25 18 18 13 177 
No. of nests failed 4 4 7 8 8 4 2 5 42 
% failed 11 16 28 26 32 22 11 38 23 

Full clutches known 25 23 17 23 21 13 13 13 148 

No. of eggs 119 108 79 113 97 55 69 68 698 

Average clutch size 4.8 4.7 4.6 4.9 4.6 4.2 5.3 5.3 4.7 

No. of eggs hatched " 100 87 60 87 61 37 65 45 542 
% hatched 84 80 76 77 63 60 94 66 78 

No. of young reared -
all results 101 88 65 84 61 39 73 35 546 

No. of young reared" 94 81 54 78 58 35 57 35 492 

Average per successful nest -
all results 4.2 4 3.6 4.4 3.6 2.8 4.7 3.9 4 

Average all results 3.6 3.5 2.6 3.1 2.4 2.2 4 2.7 3 

% eggs producing flying young" 80 75 68 69 60 64 82 51 70 

% brood survival in nest 84 93 90 90 95 95 90 78 90 

" estimated from breeding attempts where all the stages were recorded 

Results 

Overall breeding performance 

The data for the years 1978-85 are presented in 
Table 2 . The average clutch size recorded over 
the period was 4.7, 78070 of eggs hatched, 92070 
of young survived and an average of 3 young were 
produced per breeding attempt. Fledged young 
were raised from 70070 of eggs laid. Even in the 
poorest years an average of 2.2 young were reared 
per breeding attempt. 

Variation in breeding output 

Although many pairs produced flying young, 
there was considerable variation between years, 
between different nest sites and between upland 
and lowland sites in the same year. Between years 
brood size was correlated with clutch size 
(r = 0.807I, p < 0.02) and hatching success 
(r = 0.8368 , p < 0.01). However territory 
occupation was not correlated with any aspect of 
breeding production. 

Some nesting territories were consistently 
more productive than others (Table I) . However 
analysis of nest site characteristics and habitat in 
relation to the number of young produced per 

year occupied showed no significant differences 
between habitats or nest sites, though lowland 
areas with a low proportion of arable fields tended 
to produce more young per pair than other 
habitats . 

Comparing upland with lowland sites there 
was good correlation for occupancy between years 
(r = 0.9873, p<O.OOI), with high occupancy in 
both situations in the early years, falling 
dramatically in 1983 to 1985. There was no signifi
cant correlation in breeding production, which did 
not fluctuate in parallel for upland and lowland 
territories . 

Major changes in the composition of nesting 
territories were recorded in four instances, all 
upland, where young conifer plantations were 
closing canopy and reducing the area available 
for hunting within the forest. In one, Kestrels had 
not been seen for the last two years but pairs were 
still breeding in the others, which had rough 
pasture nearby . 

Causes of breeding failure and low output 
of young 

In all , 42 breeding attempts failed, 12 pairs 
failed to lay, 24 pairs lost their clutches but only 
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TABLE 3 Analysis of failed breeding attempts 1978-85 

Habitat 
Uj2land (n=24) Lowland (n = 18) 

Nest site Cliff (10) Tree (4) Building (1) Cliff (8) Tree (2) Building (5) TOTAL 
Eggs stolen - human 2 2 
Young taken - human 1 
Adults, young shot 2 
Disturbance - human 
"Natural accident 2 
Competition -

Peregrine 7 

Competition -
Tawny Owl 

Crow predation 
Deserted - weather 
Deserted - unknown 2 

TOTAL 16 6 

" Nest collapse and young squashed on nest. 

six lost broods of young (Table 3). Failure at the 
initial stage was more frequent in upland sites. 

The three main causes of failure were human 
interference (43070, with cliff sites especially 
vulnerable), competition or predation from other 
avian species (26070 particularly the Peregrine 
Falcon Falco peregrinus in upland sites) and 
desertion associated with adverse weather condi
tions (predominantly lowland). 

The high failure rate of lowland nesting 
attempts in 1982 was almost entirely due to five 
clutches being taken by children. In 1981 it was 
a combination of the three main causes. In 1980, 
of the six upland failures, four were due to human 
interference and two to the return of the 
Peregrines to traditional sites formerly held before 
the decline in the 19605. 

a) Competition for nest sites. From 1980 on
wards there was a steady increase in the 
number of upland Kestrel nesting territories 
occupied by Peregrines and six of the study 
sites were affected in this way. The Kestrels 
appeared in these territories in early spring but 
only on one occasion was a clutch actually laid 
and it was subsequently deserted when a male 
Peregrine began to use the Kestrel nest site as 
a roost. In one glen where two, and occa-

1 

2 

5 2 1 12 
2 
2 
2 
2 

8 

1 
2 

2 2 3 8 
3 

10 4 4 42 

sionally three Kestrel pairs normally nested, 
no Kestrel breeding was recorded from 1982, 
the year when the Peregrine re-established a 
breeding territory there. However three new 
Kestrel breeding territories were located three 
kilometres away in an area which had not sup
ported Kestrels in the past. One upland site 
was taken over by a pair of Merlins Falco col
umbarius and on one lowland coastal cliff 
Tawny Owls Strix aluco successfully ousted 
the Kestrels. 

b) The timing of the breeding cycle in relation 
to breeding performance. The date on which 
the first egg was laid was known in 142 
breeding attempts (79 upland and 63 lowland). 
Laying dates ranged from 2 April to 25 May 
but 73070 were within the three week period 
14 April to 7 May. In some years the majori
ty of laying dates were in April e.g. 1978 (78070 
n= 18), 1981 (75070 n=24) and 1984 (83070 
n = 12) while in others May dates 
predominated e.g. 1980 (72070 n = 18) and 1983 
(93070 n = IS). In the remaining three years the 
spread was even between the two months. The 
timing of laying in upland and lowland was 
roughly synchronous in six of the eight years, 
the exceptions being 1979 and 1982 when the 
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TABLE 4 Breeding production in relation to the 
timing of laying 

YEAR Ul:!land lowland 

Median Brood Median Brood 
laying date size laying date size 

1978 2814(n =12) 3.6 29/4(n= 6) 3.6 
1979 26/4(n = 11) 3.6 7/5(n = 10) 3.4 
1980 1/5(n = 10) 1.8 1/5(n = 8) 3.6 
1981 27/4(n =14) 3.0 26/4(n = 10) 3.2 
1982 19/4(n = 11) 2.8 6/5(n=10) 2.0 
1983 1615(n = 8) 2.3 4/5(n= n 2.0 
1984 17/4(n = 6) 3.3 27/4(n = 6) 4.6 
1985 5/5(n = 6) 2.1 215(n= 6) 2.8 

0 

I 
,; 
0( 

IZI . 
-~ 
~ 
u 

~ 
,; 
0( 

median laying date (the date by which half the 
pairs had laid) of upland pairs was in April 
compared to May in the lowland. (Table 4). 

Kestrels which began breeding early in the 
season laid larger clutches and reared larger 
broods than those laying later in the season. 
(Figure I) . The pairs which started to breed 
before the three week peak (n= 16) laid larger 
clutches, average 5.3; hatched a larger percen
tage of eggs, 85%; reared more young, 4.4; 
and fledged more young per egg laid, 83070, 
than the birds which commenced laying after 
May 7 (n = 29). The equivalent figures for the 
later pairs were 4,53070,2 and49% (for clut
ches't' = 3.51; df = 42; P < 0.002 and for 
broods't' = 4.30; df = 42; P< 0.001). The 
pattern which emerged from the upland data 
was that in all five years when the median lay-
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Fig. 1. BreftJing productivity in relation to 
timing of laying. 
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ing date was in April the success rate was high, 
between 2.8 and 3.6 young reared per breeding 
attempt, compared to significantly lower 
figures when the median date was in May, 1.8, 
2.1 and 2.3 ('t' = 4.99; df = 6; P < 0.002). 
The picture was less clear in lowland pairs 
though the two poorest years for production, 
1982 and 1983, coincided with May dates 
(Table 4). 

If the data are combined the pattern is 
similar, for example in 1983, when the 
breeding season was very late (median laying 
date 8 May), the average clutch size (4.2) and 
the average young produced per breeding at
tempt (2.2) was very low, while in 1984, an 
early season, the clutch size was large (5 .3) and 
the output very high (4). 

Pairs failed more frequently in May (20 
out of 24) and 70% of the total failure were 
for clutches laid in May. 

c) The effect of weather conditions on breeding 
output. Weather data (Table 5) show links bet
ween spells of good or bad weather (with the 
exception of 1980) and Kestrel productivity. 
Early breeding in 1981, 1984 and 1985 coin
cided with warm, dry springs and was accom
panied by large clutches (averages 4.9,5.2 and 
5.2) but whereas the good weather lasted all 
through the breeding season of 1984 (4 young 
produced per breeding attempt), the weather 
changed dramatically in late spring 1985 and, 
during the wettest and coldest summer on 
record, hatching rates were low and brood sur
vival poor (66% and 2.7). Similarly, in 1981, 
May was very wet and brood sizes were 
depleted . In 1983, which had a cold, wet 
Spring, the Kestrels bred late, laid the lowest 
average clutch size and produced the least 
young in any year of the study. 

Discussion 

Occupancy of the 30 sample Kestrel 
breeding territories was high in the early 
years of the study but fell dramatically in 
1983 to 1985. Breeding numbers of raptors 
are limited by the availability of either food 
or suitable nest sites, whichever is in shortest 
supply (Newton 1979). All the study nesting 
territories had traditionally been used by 
Kestrels before 1978 and contained several 
potential nest sites, often as many as six. 



1987 Breeding output of Kestrels in Ayrshire 143 

TABLE 5 Weather data for April and May 1978-85 in relation to brood production. 

Median 
YEAR laying date Mean brood size A~ril May 

No. days No. days 
All attem~ts Successful Mean tem~. rain Mean tem~. rain 

1978 2814 (n=18) 3.6 4.2 5.3 12.5 10.3 9 
1979 2814 (n=22) 3.5 4.0 5.7 21 7.2 17 
1980 1/5 (n =18) 2.6 3.6 7.6 8 9.2 8 
1981 2614 (n=24) 3.1 4.4 6.5 7 10 23 
1982 30/4 (n=21) 2.4 3.6 7.6 13 9.5 15 
1983 815 (n =15) 2.2 2.8 5.2 18 8.5 21 
1984 1814 (n =12) 4.0 4.7 7.2 8 9.9 8.5 
1985 1/5 (n =12) 2.7 3.9 6.7 23 9.5 14.2 

Data from meteorological stations at Eskdalemuir, Leadhills, Prestwick and Hunterston . 

The high Carrion Crow population provid
ed a great number of possible nest sites to 
supplement the cliff ledges and buildings 
(Riddle 1979). 

However, interspecific competition did 
restrict the availability of sites, on a small 
scale with the Carrion Crow, Tawny Owl 
and Merlin, and to a greater extent with the 
Peregrine in upland sites. The re
establishment of the Peregrine population 
to the pre-1960s levels disrupted Kestrel 
breeding attempts and displaced pairs . This 
occurred from 1980, when two pairs were 
affected, to 1985 when no less than six of 
the 30 breeding territories held breeding 
Peregrines to the exclusion of Kestrels. In 
1978 the breeding Peregrine population in 
the study area was eight pairs, and this had 
risen to 14 by 1985 (D. Roxburgh pers. 
comm.) The presence of non-breeding 
Peregrines was also noted in two other sites 
in 1985 but they did not affect the outcome 
of the breeding attempts. 

No attempt was made to study food 
systematically, though 920 prey items were 
recorded at the nest sites and on plucking 
posts during the breeding season, of which 
85070 were Short-tailed Field Voles Microtus 
ogrestis. This species was also the most im
portant item in the Kestrel's diet in 
Eskdalemuir (Village 1981). Potential hun
ting areas (rough grassland, the niche of the 

Short-tailed Field Vole) made up a very 
large percentage of the area within easy 
flight distance of the majority of nest sites 
and Pettifer (1984) recorded Kestrels spen
ding 810J0 of their foraging time over this 
habitat type. 

The output of young from the sample 
territories was very high and the total 
number of young produced from upland 
and lowland situations was remarkably 
similar (269 to 280). However, variation in 
annual breeding output was recorded in 
several years and some variation was also 
found between upland and lowland ter
ritories in the same year. Information from 
Grampian, (Simm, pers. comm.), also 
showed annual variation, with few breeding 
pairs located and limited success in 1983 
compared to very high productivity in 1984. 
Some territories were very productive over 
the eight years while others were consistently 
poor. For example adjacent, almost iden
tical, territories held Kestrel pairs which laid 
large clutches, rarely failed and produced 
58 young in 14 breeding attempts. This was 
not because of one experienced pair being 
in residence over a long period, as the hens 
were caught each year from 1980 onwards 
and, from ringing data, both territories had 
three different hens in the six years . On the 
other hand the males may have been the 
same each year. 



144 C. Riddle 

From the analysis of the breeding data 
it was clear that the timing of the start of 
breeding attempts had a marked influence 
on subsequent productivity. Early breeders 
tended to produce large clutches and hat
ched larger broods, which had a high sur
vival rate at least to fledging. As the 
breeding season progressed the clutch size, 
resultant brood size and success rate all 
decreased. Cave (1968) recorded similar 
results in Holland using artificial nest sites 
and also showed that the young from early 
breeding attempts seemed to have a better 
chance of survival. 

Small raptor species, like most birds, 
time their breeding season so that the young 
are in the nest and fledge when food is most 

Female Kf?Strel at nest box. 

SB 14 (3) 

plentiful (Newton 1979). In the case of the 
Kestrel in Ayrshire the brood period ranges 
from mid-May to mid-August, with fledg
ing occurring as early as mid-June (Riddle 
1979). The early-fledged young will also be 
learning to hunt when food is readily 
available and have a longer period to gain 
experience and build up reserves before the 
onset of winter, when many young Kestrels 
die. (Riddle in prep.) 

In this study, early or late breeding 
seasons often coincided with consistent 
spells of good or bad weather conditions. 
Village (1981) also found that breeding 
numbers and performance were higher in 
years when warm dry springs affected the 
density and availability of voles. Heavy rain 

G. Riddle 
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affects both hunting efficiency and prey 
availability and therefore the amount of 
food the cock bird is able to provide for the 
pair. Surface activity of voles diminishes 
when it rains (Franck 1954) and during 
heavy rain Kestrels are reluctant to fly and 
often seek shelter (Village 1981). Similarly, 
Cave (1968) describes how, in Holland, 
birds were often observed seeking shelter 
when it started to rain, and how heavy rain 
and low temperatures inhibited breeding 
success. The cock Kestrel takes on the role 
of sole provider of food for the pair from 
just prior to egg laying to well into the nestl
ing stage, so any factor which affects his 
ability to hunt is clearly important. Cave 
and Village also recorded most failures 
occurring at the early stages of the Kestrel 
breeding cycle. Cave investigated the rela
tionship between food supply to the female 
and desertion, and proved statistically that 
it was the most important mortality factor 
at the clutch stage. He concluded that 
desertion was due to the inability of the male 
to supply the female with sufficient food . 

A major factor influencing the produc
tion of young was the degree of human 
interference. The Kestrels in the study area 
usually nested in traditional sites, often 
using a series of well defined nest territories 
over many years (Riddle 1979). These sites 
(mostly cliffs) were visited regularly each 
spring by children; although the taking of 
young for falconry and pets has decreased 
since the early 1970s, egg collecting is still 
a problem and accounted for a third of all 
nest failures. 

Breeding output of Kestrels in Ayrshire 145 

Acknowledgements 

I would like to thank the following people for 
their valued assistance with fieldwork: Jim 
Aitken, John Burton, David Callan, Mike Callan, 
Duncan Cameron, Jed Connoily, Tommy Con
nolly, Billy Ferguson, John Gray, Hugh Gibson, 
Robin Heaney, Angus Laing, lan Leach, Deir
dre Mackinnon, John Melrose, George Morrison, 
Rose Riddle, Alan Ross, Dick Roxburgh, Don 
and Annie Smith, Donald Watson, John Wykes 
and Bernie Zonfrillo. I also greatly appreciated 
the free access given and co-operation given by 
the Forestry Commission and other landowners . 
Bette Meek and Wendy Hollingworth typed the 
ms. and Mick Marquiss gave constructive 
criticism on an earlier draft. 

References 

Cave, A.J., 1968. The Breeding of the Kestrel 
Falco tinnunculus L. in the reclaimed area . 
Oostelyk Flevoland. Netherlands Journal of 
Zoology 18 (3): 313-407. 

Frank, F. 1954 Beitrage zur Biologie der 
Felchamus, Microtus arvalis (pall as) Teili : 
Gehegeversuche. Zool. Jahrb (Syst.) 82: 
354-404. 

Newton, I. 1979 Population Ecology of Raptors. 
Poyser, Berkhamsted. 

Pettifor, R.A., 1984 Habitat utilisation and the 
prey taken by Kestrels in arable fenland . 
Bird Study 31. Part 3 213-216. 

Riddle, G.S., 1979. The Kestrel in Ayrshire 
1970-78. Scot Birds 10: 201-215. 

Village, A., 1981. The Ecology of the Kestrel 
Falco tinnunculus in relation to vole abun
dance at Eskdalemuir, South Scotland. 
Unpub. PhD. Thesis, University of Edin
burgh . 

Gordon Riddle, Swinston, Culzean, Maybole, Ayrshire KA19 aLE. 

(Revised ms. received 31 May 1986) 



146 Scottish Birds (1987) 14: 1~152 

Changes in the status of the Common Eider in Shetland, 
1977-1984 

M. HEUBECK 
Surveys of Eider moult flocks in Shetland during 1980-84 
located 8,000-10,000 birds, compared to 13,800 on a less 
complete survey in 1977. The total Shetland population 
was estimated at not more than 16,500 in 1977 and 12,000 
in 1984. fiders are thought to be resident in Shetland 
with little immigration from surrounding areas. The 
results of the moult flock surveys therefore reflect a 
decline in the population of 25-30% between 1977 and 
1984, with the main period of decline being 1977-1980. 
Possible explanations for this decline are discussed. 

Introduction 
The construction of a major oil terminal in 
the north Mainland of Shetland during the 
mid-1970s led to concern over the potential 
impact of oil pollution on the Shetland en
vironment, and especially on the large 
populations of seabirds in the islands. One 
species considered to be at risk was the 
Common Eider Somateria mol/issima, par
ticularly during summer and early autumn 
when large flocks of flightless, moulting 
birds gather at traditional sites. Consequent
ly, the Nature Conservancy Council con
ducted preliminary surveys of moulting 

Eiders throughout Shetland during 1975 and 
1976, followed by a more complete survey 
in 1977. These identified the different 
moulting areas and provided the basis for 
an estimate of the total Shetland Eider 
population (Hope Jones & Kinnear 1979). 
Further surveys were carried out between 
1980 and 1984 as part of the Shetland Oil 
Terminal Environmental Advisory Group's 
(SOTEAG) programme of environmental 
monitoring; this paper presents the counts 
made in these years and compares them with 
the results obtained during the 1970s. 

- . - -. :$~.< .:. 

Moulting fiders. W. Neill 



1987 

Methods 

As many as possible of the traditional moulting 
areas were surveyed during the period mid-August 
to mid-September in each of the five years (for 
details of coverage see Table I). In general, each 
moulting area was only surveyed once in each year 
and only single counts were made of most flocks. 
Many of the flocks gather at offshore skerries and 
cannot be seen from the land, while others are 
to be found below high headlands and can be easi
ly counted from the cliff tops. Methods of survey
ing and counting therefore varied according to 
location and weather conditions and were, in 
decreasing order of accuracy: I. direct counts 
from the shore; 2. direct counts from a 10 metre 
boat; 3. counts made from aerial photographs 
of flocks , taken from a twin-engined 'Islander' 
aircraft; 4. direct counts from a 'Zodiac' in
flatable boat. Although each method had advan
tages and disadvantages in terms of logistics and 
effort, the first two were used whenever possible. 
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Many of the flocks are remarkably faithful 
to particular sites . Others tend to move around 
within a fairly well defined area, probably in 
response to wind direction and disturbance. Many 
stretches of coastline which were not known to 
hold moult flocks were also checked, from both 
sea and air and no new major concentrations were 
found. In some flocks, adult males could be 
distinguished from females and immatures 
('brown' birds) but this was generally only possi
ble for counts made from the shore. 

Results 

The twenty moulting areas identified and the 
counts of Eiders made in 1977 and 1980-84 are 
shown in Table I . Although surveys were also car
ried out in 1975 and 1976, coverage was not con
sidered to be comprehensive enough to allow 
meaningful comparison with the 1980-1984 
surveys and the data are therefore not included . 

TABLE 1 Counts of Eiders in 20 mouhing areas in Shetland, 1977 and 1980-1984. Where known, the 
percentage of aduh males in flocks in 1984 is given in brackets. 

Moulting Area 1977 1980 1981 1982 1983 1984 

South-west 1 Sumburgh 2000 1551 1108 1771 2259 1484 (87%) 

2 St Ninian's Isle/Colsay 150 0 418 (74%) 

3 West Burra 250 594 In 195 293 235 (64%) 

4 Scalloway Islands 196 129 70 155 (60%) 

5 WesterwicklSkelda Ness 1800 1315 943 1120 990 1400 (80%) 

North-west 6 Hillswick 794 946 566 540 927 650 (13%) 

7 Ronas 1400 128 125 537 447 1300 (80%) 

8 N. Yell Sound Islands 220 108 140 207 136 15 (40%) 

9 Sullom Voe 220 170 192 (36%) 

10 North Yell 82 230 92 130 (50%) 

North-east 11 North Unst 208 126 175 125 75 

12 North Fetlar 241 30 0 137 28 

13 Burravoe 702 200 465 0 65 0 

14 Out Skerries 320 823 476 742 695 965 

15 Whalsay Skerries 3336 993 670 654 80 316 

South-east 16 South Nesting Skerries 310' 430 653 548 308 475 (29%) 

17 North Bressay/Noss 1630 398' 1350 1624 1021 1415 (60%) 

18 Gulberwick 475 500 694 495 747 428 (20%) 

19 Mail 251 170 323 201 97 59 (64%) 

20 Noness/levenwick 234 111 186 221 373 (21%) 

TOTALS 13811 8794 8081 9595 8880 10113 

area not completely surveyed. 
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Fig. 1. Size and distribution of Eider moult flocks in Shetland, 1977 and 1984. Circle area is directly 
proportional to the number of birds. Hatched squares represent regular moult areas not surveyed 
in 1977. Moulting areas are numbered as in Table 1. 

The distribution and size of moul~ flocks in 1977 
and 1984 are compared in Figure I . There is doubt 
as to whether the St Ninian's Isle/Colsay area 
(area 2) is used regularly as a moulting site; 
although an aerial survey in 1983 failed to locate 
any birds there, 418 were counted in the area in 
mid-September 1984. It is possible that moulting 
Eiders have used this area in the past and 
remained undetected. Alternatively, the birds 
seen in 1984 could have been part of an early 
northward dispersal from the major Sum burgh 
moulting area . Furthermore, in 1985 there 
was evidence that birds had moved from the 
Sumburgh area to the shelter of St Ninian's Isle 
in response to prolonged south-easterly winds . 

Two main points emerge from the results . 
Firstly, the number of Eiders using a particular 
moulting area can vary considerably from one 
year to the next , as has been described in eastern 

Scotland (Camp bell & Milne 1983), and one area 
(Burravoe, area 13) appears to have been aban
doned. Secondly, although the annual totals bet
ween 1980 and 1984 are fairly consistent, they are 
all well below that recorded in 1977, despite less 
extensive coverage in that year . 

The decrease in numbers was not uniform 
right round Shetland. If the 1977 survey results 
are compared with the mean of the 1980-84 counts 
in different areas of Shetland, it is clear that the 
largest decline occurred in the north-east (Table 
2). Out Skerries was the only moulting area in this 
sector at which greater numbers were recorded 
between 1980 and 1984 than in 1977 (Table 1). 
The decline in numbers recorded among the 
Whalsay Skerries contributed more than any other 
area to the overall decrease in Shetland. 

The proportion of adult males in the 
moulting areas varied greatly (Table I), being as 
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TABLE 2 Number of moulting Eiders recorded 
in 4 areas of Shetland in 1977, 
compared to the average of counts 
between 1980 and 1984. Figures in 
brackets refer to the totals for only 
those areas that were counted in 1977. 

1977 1900-1984 
Sector Total Mean Totals % Difference 

South-west 4050 3310 (2788) -18% (-31 %) 

North-west 2496 1570 (1446) -37% (-42%) 

North-east 4599 1610 (1509) -65% (-67%) 

South-east 2666 2612 (2387) - 2% (-10%) 

Total 13811 9102 (8130) -34% (-41 %) 

high as 80070 at Sumburgh, Silwick and Ronas and 
as low as 13-20070 at Hillswick and Gulberwick. 
The proportion of adult males declined con
siderably in recent years at Gulberwick, the South 
Nesting Skerries and Hillswick (Table 3), and this 
has been due to increases in the number of 
'brown' birds in the flocks as well as reductions 
in numbers of adult males. 

An overall Shetland total of 15,500 Eiders 
was estimated from the results of the 1977 survey, 
based upon 13,800 birds actually counted, ca. 700 
at Fair Isle and Foula and an estimated scatter 
of ca. 1,000 away from the known moulting areas 
(Hope lones & Kinnear 1979). However, this lat
ter figure is likely to be an underestimate. Despite 
the overall decline, 500-1500 Eiders were record
ed between 1980 and 1984 in those areas not 
surveyed in 1977. Allowing for scattered females 
and juveniles not associated with moulting sites, 
a more realistic 1977 population estimate would 
be 16,000 - 16,500. The highest annual total 

TABLE 3 Counts of moulting Eider and the 
percentage of adult males in the flocks 
(in brackets) at Gulberwick, South 
Nesting Skerries and Hillswick, 
1981-1984_ 

1981 1982 1983 1984 

Gulberwick 694 495 747 428 
(88%) (31%) (10%) (20%) 

South Nesting 548 308 475 
Skerries (69%) (60%) (29%) 

Hillswick 927 650 
(50%) (13%) 
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recorded since was in 1984 (10,113), the year in 
which coverage was considered to be most com
plete. Even allowing for birds at Fair Isle and 
Foula and for scattered females and juveniles, the 
total population in Shetland in late summer 1984 
was unlikely to have exceeded 11,500 - 12,000 
birds, a decline of 25-30070 since 1977_ Although 
numbers declined between 1977 and 1980, counts 
do not suggest a continued decrease over the 
period 1980-1984. 

Discussion 

Although coverage undoubtedly improved 
between 1980 and 1984, as the understan
ding of movements of birds within moulting 
areas improved, there is clearly a con
siderable discrepancy between the number 
of Eiders counted in 1977 and in each of the 
years 1980-84. It is possible, but unlikely, 
that new and undiscovered moulting sites 
have been established in recent years. Other 
than the St Ninian's Isle/Colsay area (and 
there is doubt whether birds remain there 
throughout the moulting period), no new 
moulting areas have been found that were 
not known prior to 1975, despite the survey 
work and the considerable increase in 
the number of professional and amateur 
ornithologists in Shetland over the past 
decade. 

It has been suggested, though not 
substantiated, that part of the Orkney Eider 
population migrates to Shetland during 
summer to moult (Hope Jones & Kinnear 
1979). This would account for the greater 
numbers found in Shetland on surveys of 
moult flocks than on surveys of wintering 
birds. Winter surveys carried out during 
1973174 and 1974175 located 6,991 and 
8,799 birds respectively, revised upwards to 
estimated totals of 7,850 and 9,500 (Kinnear 
1975). Eiders in Shetland are much more 
dispersed in winter than during the moulting 
period, when the location of the large flocks 
is also much more predictable and, although 
winter surveys involved considerable effort, 
coverage was patchy. In view of the rougher 
weather and shorter daylength during winter 
(both of which limit the time available for 
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surveys) and the large sea area that has to 
be searched, it is perhaps not surprising that 
fewer Eiders were located in winter than in 
summer. 

A more recent estimate for the Shetland 
wintering population of Eiders is 8,800 
(Thorn 1986), based upon the unpublished 
results of the BTO Winter Atlas and the 
1984/85 Winter Shorebird Survey and this 
figure is reasonably close to the 10,113 
recorded on the 1984 moult flock survey. 
It is therefore likely that the Shetland Eider 
population is largely resident within the 
island group and is not subject to any 
regular, substantial migration, and that the 
decreased numbers in moult flocks reflect 
a decrease in the Shetland breeding popula
tion. Elsewhere in Scotland, either little 
information is available on recent changes 
in status of Eiders or local increases have 
occurred (Thorn 1986). 

Between the summers of 1977 and 1980 
there were two incidents of abnormal mor
tality of Eiders in Shetland, the first in ear
ly 1979 when at least 570 were killed in the 
"Esso Bernicia" oilspill (Heubeck & 
Richardson 1980). This incident occurred at 
the Sullom Voe Oil Terminal and, although 
tides and currents spread the 1,174 tonnes 
of heavy fuel oil widely, the main impact 
was in Sullom Voe and southern Yell 
Sound. It was estimated that the true mor
tality may have been double the number of 
corpses found, i.e. ca, 1,100 Eiders. 

The second incident occurred in the 
winter of 1979-80 and affected the flock 
which forms during early winter in Bluemull 
and Colgrave Sounds, between Yell, Unst 
and Fetlar. This was the largest concentra
tion of Eiders in Shetland, holding over 
6,000 birds in 1976-77 (Richard son et al 
1981). The first indication of unusual mor
tality was on 29 December 1979 when 24 
unoiled Eider corpses were found on 1.5 
km. of shore on the south coast of Unst. 
Thereafter, the crew of the Fetlar ferry 
reported occasionally seeing dead Eiders in 
the water during January, and three freshly 
dead birds were seen on 3 February. 
Although no thorough search was made of 
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the coastline, spot checks of stretches of 
shore on Unst and Yell in early March 
found the dismembered remains of 50-60 
Eiders (M.G. Richardson and R.J . Tulloch, 
pers. comm.). The strong tidal currents bet
ween Unst, Yell and Fetlar would be ex
pected to distribute corpses widely, in
cluding out to sea. Although the scale of the 
mortality remains unknown, many more 
birds are likely to have died in the area than 
were found. 

None of the Eider corpses appeared to 
have been oiled and no unusual numbers of 
oiled corpses of other species were found in 
the area, making oil pollution an unlikely 
cause. By the winter of 1979/80 the area was 
being over flown almost daily by Shetland 
Islands Council's pollution surveillance 
flights and no oil slicks were reported from 
Bluemull or Colgrave Sounds in December 
1979 or January 1980 (J . Dickson, pers. 
comm.). Furthermore, mortality took place 
over a period of at least 6 weeks, suggesting 
a cause such as disease rather than a specific 
pollution incident. 

Surveys by boat have shown that Eiders 
in the Bluemull/ Colgrave Sounds flock 
disperse gradually after January and some 
are thought to move south into Yell Sound, 
where numbers normally increase as winter 
progresses . Evidence of this movement has 
since been substantiated by observations of 
marked drakes during the winter of 
1984/85. The peak number recorded in 
Bluemull and Colgrave Sounds during the 
winter of 1979/ 80 was only 3,280, compared 
to 5,870 the previous winter and 6,240 in 
December 1976. Thereafter , numbers 
declined more rapidly and earlier than nor
mal, with only 192 recorded in the area by 
4 February 1980 (Figure 2), due presumably 
to both emigration and mortality. The max
imum number recorded in this area in subse
quent winters was 1,300 (30 October 1980) 
and although aerial searches have been 
made of adjacent coasts, no large concen
tration of Eiders has been located. 

Other than oil pollution, the only other 
known cause of mass deaths of Eiders is 
heavy infestation of the acanthocephalan 



1987 

7000 

6000 

er: 5000 

W 
CO 4000 

~ 
~ 3000 

Z 
2000 

1000 

Status of Eiders in Shetland 1977-1984 151 

ONO J F M 

Fig. 1. Counts of Eider in B/uemu// and Co/grave Sounds during the winters of 1976-77, 1978-79 and 
1979-80. 

worm Pro/ilicollis botulus. Epidemics have 
been reported from the Baltic (Lampio 
1946; Christiansen 1948; Persson et a/l974), 
the Waddensee (Swennen & van den Brock 
1960), Maine and Massachusetts (Clark et 
a/1958) and North-east Scotland (Thorn & 
Garden 1955; Garden et a/l964). The worm 
is a common parasite of the Eider, trans
mitted through ingestion of its intermediate 
host the Shore Crab Carcinus maenas, and 
occurs most frequently and at highest levels 
in juvenile birds, with older birds probably 
developing a resistance to infection (Liat & 
Pike 1980). Most epidemics of P. botulus 
have occurred during summer and early 
autumn and have mainly affected juvenile 
and female Eiders, although some cases 
have been reported from late winter and 
early spring (Thorn & Garden 1955; Clark 
et al 1958). However. there is no evidence 
that such an epidemic occurred in Shetland 
and the cause of the Bluemull Sound 
mortality remains unknown. 

The mortality incidents recorded in 
1979 and early 1980 both occurred in the 
north-east of Shetland (where the decrease 
in the number of moulting birds was most 
marked) and are likely to have been the 

main factors behind the overall decline in 
the Shetland Eider population between 1977 
and 1980. 

Acknowledgements 

The surveys were carried out under contract to 
the Shetland Oil Terminal Environmental Ad
visory Group. I am grateful to the many people 
who assisted with the fieldwork, with special 
thanks to Bobby Tulloch, Mike Richardson and 
Dave Okill for their boatman ship and to Jim 
Dickson of the Shetland Islands Council for the 
aerial surveys. Professor G.M. Dunnet, Dr M. 
Richardson and P . Kinnear kindly improved an 
earlier draft of the paper. 

References 

Campbell, L.H. & Milne, H. 1983 . Moulting 
eiders in eastern Scotland. Wildfowl 34: 
105-107. 

Christiansen, M. 1948. Epidemic-like outbreak 
of disease, due to zooparasites, among the 
Common Eiders (Somateria mollissima) at 
the Island of Bornholm. Dansk. Om. Foren. 
Tidsskr. 42: 41-47. 

Clark, G.M., O'Meara, D. & van Weelden, 



152 M. Heubeck 

l .W . 1958. An epizootic among Eider 
ducks involving an acanthocephalan worm. 
J. Wildlife Management 22: 204-205 . 

Garden, E.A., Rayski , C . & Thorn, V.M. 1964. 
A parasitic disease in Eider Ducks . Bird 
Study 11 : 280-287 . 

Heubeck, M . & Richardson, M.O. 1980. Bird 
mortality following the "Esso Bernicia" 
oil spill, Shetland, December 1978. Scot 
Birds 11: 97-108. 

Hope lones, P. & Kinnear, P.K. 1979. Moulting 
Eiders in Orkney and Shetland. Wildfowl 
30: 109-113. 

Kinnear, P .K. 1975. Survey of Winter Seabirds 
and Waterfowl in Shetland, February and 
March 1975 . Unpubl. Rep. to the NCC. 
32 pgs. 

Larnpio, T. 1946. Game diseases in Finland, 
1923-1943 . Suomen Riista I : 93-142 . 

Liat, L.B . & Pike, A.L. 1980. The incidence and 

5814 (3) 

distribution of Projilicollis botulus (Acan 
thocephala) in the Eider Duck Somaleria 
mollissima and its intermediate host the 
Shore Crab Carcinus maenas in N.E. 
Scotland. J. Zool. Lond. 190: 39-51. 

Persson, L., Borg, K. & FaIt, H. 1974. On the 
occurrence of endoparasites in Eider Ducks 
in Sweden. Viltrevy 9: 1-24. 

Richardson, M.G. , Dunnet, G .M. & Kinnear, 
P .K. 1981. Monitoring seabirds in Shetland. 
Proc.R.Soc.Edinb. 80B: 147-179. 

Sw.ennen, C. & van den Broek, E. 1960. 
Polymorph us botulus a1s parasiet bij de 
Eiderenden in de Waddenzee. Ardea 48 : 
90-97 . 

Thorn, V.M. 1986. Birds in Scotland. CaIton. T. 
and A.D. Poyser. 

Thom, V.M. & Garden, E.A. 1955. A heavy 
mortality among Eider ducks. Fair Isle 
Bird Obs. Bull. 2: 35 . 

Martin Heubeck, Department of Zoology, 
University of Aberdeen, Tillydrone Avenue, Aberdeen AB9 2TN 

(Revised ms. received 30 July 1986) 



Scottish Birds (1987) 14: 153-156 153 

William Eagle Clarke, ISO, LLD (1853-1938) 
IAN DURANCE PENNIE 

Over the years much important ornithological work 
has been carried out in Scotland, but as time passes it is 
all too easy to forget the contribution made by earlier 
workers. 58 12 carried an article by John Love on 
Harvie-8rown (1844-1916). Eagle Clarke comes next in the 
chronological sequence. 

In 1959 David Lack named among the five 
most important bird books published in Bri
tain in the first forty years of this century 
Eagle Clarke's Studies in Bird Migration 
(1912), and in the same year Sir Philip 
Manson-Bahr wrote that "Clarke did more 
than anyone for ornithology in Scotland". 

William Eagle Clarke was born in 
Leeds in March 1853 and after education at 
Leeds Grammar School and University 
commenced life as a civil engineer and 
surveyor, but following an early interest in 
natural history was in 1884 offered the 
curatorship of Leeds Philosophical Socie
ty's museum. Four years later he was ap
pointed assistant to Dr Ramsay Traquhair, 
curator of the natural history section of the 
Royal Scottish Museum, Edinburgh. Accor
ding to William Berry (1948) Traquhair's 
main interest was geology and the show 
cases of birds were "a sorry lot of shabby 
moth-eaten mummies", but notwithstan
ding a meagre financial allocation Eagle 
Clarke at once started to replace these and 
brought the collection up to modern stan
dards. On Dr Traquhair's retire,ment in 1906 
Eagle Clarke succeeded him as curator and 
was then free to use his own ideas on the 
improving techniques of museum display, 

In 1891 he became editor of The Scot
tish Naturalist in succession to Professor 
Trail of Aberdeen, and joint executive editor 
under Harvie-Brown during the period of 
The Annals oJ Scottish Natural History; on 
the restoration of The Scottish Naturalist in 
1912 he again became editor, a post he 
retained until 1921. Eagle Clarke made 
many trips broad and was especially 

interested in polar ornithology, one of his 
most important systematic works dealing 
with the Scottish Antarctic expeditions of 
the early years of the century. But it was for 
his studies on bird migration tht he was best 
known to ornithologists. 

In 1884 he was appointed a member of 
the British Association committee to in
vestigate the migration of birds in the British 
Isles and was eventually given the respon
sibility of drawing up the final report. 
However, he realised that before attempting 
any major publication on migration he 
should gain first-hand experience by visiting 
certain lighthouses and islands around the 
British coast, in accordance with the theory 
of fixed migration routes. The first of these 
visits was disastrous! The Isle of Ushant, off 
the north-west tip of France, appeared to 
be ideally suited for his observations, but 
western Europe was not yet prepared for 
visiting ornithologists equipped with 
binoculars and collecting guns, and his visit 
coincided with a foolish French episode in 
Sudan which almost resulted in a Franco
British war. Consequently, Eagle Clarke 
and his companion T.G. Laidlaw were con
stantly harried by a sergeant of gendarmes 
and were forced to leave the island after on
ly six days. 

His next and more successful attempt 
was to stay at the Eddystone Lighthouse for 
a month, from mid September 1901. This 
he followed two years later by a month 
aboard the Kentish Knock lightship, a feat 
of endurance requiring considerable for
titude of mind and body since the "hideous 
and nerve-rending blast of the foghorn" 
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rendered sleep impossible. Eagle Clarke 
spent his annual periods of leave from the 
museum on these excursions and returned 
from such "holidays" rather more jaded 
and worn than when he began them! (Berry 
1948). 

The next excursion, again accompanied 
by Laidlaw, was to the Flannan Isles in 1904 
where they stayed at the lighthouse on 
Eilean Mor for sixteen days. On the return 
voyage they visited Suleskerry, where 
lighthousekeeper James Tomison was a 
well-known birdwatcher and contributor to 
The Annals. 

S8 14 (3) 

"On consulting a map of Scotland with 
a view to selecting a bird-watching station 
in which to spend my autumn vacation in 
1905 I was much impressed with the 
favourable situation of Fair Isle ........ ". 
Thus, Fair Isle - the "British Heligoland" 
- was discovered and the first full account 
of its birds published in The Annals for 
1906. His companion on this occasion was 
a young zoologist, N.B. Kinnear 
(1882-1957, later Sir Norman Boyd Kinnear, 
Director of The British Museum, Nat. 
Hist.), who contributed a paper on the 
mammals of Fair Isle with a description of 

William Eagle C/arlce. (From the C. Waterston collection; reproduced with permission from Fair 
Isle Bird Observatory Trust) 
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a new sUb-species of field mouse Mus 
(Apodemus) sylvaticusfridariensis, the Fair 
Isle Field Mouse. The name was suggested 
by Eagle Clark as Fridarey was the old norse 
name for the island. They also collected 
beetles, resulting in a paper on the Col
eoptera of Fair Isle (Beare 1906). 

It was on this first visit that Eagle 
Clarke met George Stout of Busta, then six
teen years old, who had a remarkable 
knowledge of the island's birds. Eagle Clark 
supplied him with books and field glasses 
and, after a few weeks training then and on 
a subsequent visit in 1906, regarded him as 
the official Fair Isle birdwatcher and 
recorder . George Stout left the island in 
1909 and was introduced by Eagle Clarke 
to Charles Kirk, the Glasgow taxidermist, 
in whose employment he remained until his 
death on military service in 1916. Accom
panied by George Stout, Eagle Clarke re
visited Fair Isle in 1909 and 1910 and went 
to St Kilda in 1910, Auskerry in 1913 and 
finally the Butt of Lewis in 1914. After 
George Stout left the Isle Jerome Wilson of 
Springfield became the island's bird
watcher, although he too left on Naval ser
vice in 1915 but, happily, returned after the 
war. 

It was only after his first St Kilda visit 
that Eagle Clarke felt sufficiently experienc
ed and qualified to write a book on bird 
migration and his great two volume work 
was published in 1912. Although dealing 
solely with migration in the British Isles and 
drawn entirely from his own experiences, it 
was at once regarded as a milestone in the 
study of bird migration and was accorded 
an eight page review in British Birds. Eagle 
Clarke was a firm believer in' the theory of 
fixed migration routes, invariably coastwise; 
while accepting that weather conditions in
fluenced migration - his book is illustrated 
with excellent weather maps - he stated 
categorically that the direction of the wind 
had nothing to do with the results described. 

In his important paper on migrational 
drift Williamson (1952) states that the con
cept of drift as an important influence on 
bird migration in the British area was first 
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put forward by Misses Baxter and Rintoul 
in 1918. While Eagle Clarke's Studies was 
still in press T.A. Coward (1912) 'published 
a small, little known, book on bird migra
tion in which he discusses clearly the effects 
of wind on migrating birds and it seems ap
propriate to quote one paragraph in full. 

"The frequent occurrence of rare birds, 
so often almost or quite unknown in Bri
tain on out-of-the-way islands, has led to 
strange theories. One is that there are 
regular flight-lines over Fair Island, The 
Flannans, St Kilda and elsewhere, similar 
to the one which is said to pass over 
Heligoland. Mr Eagle Clarke's long ex
pected book will contain the ideas of the 
man who is best able to theorise on this 
point: I write now with the feeling that his 
knowledge may lead me to alter my ideas. 
The suggestion I can offer at present is that 
there are ornithologists directing their atten
tion to these spots which, through 
geographical position and isolation are the 
likely refuges for wind-borne migrants." 
One wonders whether Clarke and Coward 
ever met and discussed this. Was Coward 
trailing his coat? 

Eagle Clarke's final visit to Fair Isle 
was in 1921, accompanied by Surgeon Rear 
Admiral J .H. Stenhouse, who subsequent
ly took over the Fair Isle bird studies. On 
that occasion they stayed at Pund, owned 
then by the Duchess of Bedford. (previously 
Eagle Clarke had stayed at the South Light.) 
Here, to quote George Stout of Field 
("Fieldy") they lived on bad food and good 
whisky for a fortnight. That was 66 years 
ago, and there is little personal recollection 
now of Eagle Clarke on the Isle. It is 
remembered that he was "a very nice man 
who was kind to the bairns." He visited the 
school and gave boxes to the boys for col
lecting beetles, and it is remembered that he 
trapped the field mice; but there is little else. 

In that same year - 1921 - Eagle Clarke 
retired from the museum and from the 
editorship of The Scottish Naturalist, 
although he continued to contribute notes 
until 1928. He aimed to spend his retirement 
preparing a third edition of Howard 
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Saunders' Manual of British Birds, a work 
originally based on the fourth edition of 
Yarrell's History of British Birds. This was 
published in 1927 and, although a very fine 
book, illustrated in part with woodcuts by 
George Lodge, it never achieved populari
ty, possibly owing to competition from 
Witherby's new Practical Handbook with 
its coloured illustrations. 

Latterly Eagle Clarke's mental health 
deteriorated and his final years were spent 
in an Edinburgh nursing home where he 
died on 10th May 1938. Manson-Bahr's 
assessment that "no man did more for or
nithology in Scotland" was undoubtedly 
true. 
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A comparative study of bird numbers in different 
habitats at Penicuik, Midlothian 

BARBARA E.H. SUMNER 
On a series of four walks, repeated each month for three 
years, all the birds using each different habitat in and 
around Penicuik, Midlothian, were noted. Densities of 
individual birds recorded each month in each habitat 
were found to fluctuate, and in some habitats a seasonal 
pattern emerged, repeated each year. Throughout the 
survey period, more species were found using scrub 
than any other habitat, and more habitats were used by 
Starlings than any other species. It is probable that the 
transect method employed underestimated the actual 
numbers of birds present, and the range of habitats they 
used. 

Introduction 

Penicuik, Midlothian, (pop. 17,430 in 1981), 
has grown from a small paper-milling village 
beside the River North Esk, into a promi
nent commuter town for Edinburgh. It is 
largely surrounded by agricultural land and 
woodland, and is close to moors, and to the 
Pent land Hills . The birds frequenting this 
district are mostly common species, for 
which there is little quantitative information 
outside the breeding season. The aim of the 
present study was to obtain an indication 
of how many birds were using each of the 
available habitats at different times of year. 

Method 

During the breeding season territorial species can 
be censused by mapping the territories held by 
singing males in a known area of habitat (Enemar, 
1959; Williamson, 1964). This mapping techni
que, which developed in the U.K. as the Com
mon Birds Census method (Williamson and 
Homes, 1964), is now regarded as the most 
reliable means of estimating bird densities in the 
field. Unfortunately, this method is not applicable 
outside the breeding season, and for non
territorial species, and non-breeding members of 
territorial species, it is not applicable at any time. 

Therefore a method had to be found which was 
applicable to all species, all the year round. The 
technique evolved was basically a belt transect 
method (see Jarvinen and Viiisanen, 1975, and 
Tiainen et al., 1980, for discussion), and it must 
be stressed that the densities obtained are unlikely 
to be the true densities due to inherent variation 
in detectability between species, habitats , and 
seasons. Variation from other sources was reduc
ed as much as possible by the experimental pro
cedure, described below. 

In September, 1981, on a series of four walks 
radiating from Penicuik (Fig. I), all the habitats 
falling within comfortable range for bird iden
tification, using 9 x 35 binoculars and the human 
ear, were classified . While scanning to right and 
left of the route, it was noticed that in open 
habitats, e.g. fields and moors, birds could be 
identified by sight at a distance from the route, 
and perpendicular to it, on either side. In woods 
and built-up areas this distance was much reduc
ed. In the latter habitats birds could be identified 
from further away by sound, providing they sang 
or called. The furthest limits from the route at 
which birds could be detected by sight or sound 
in each habitat was established by means of ob
vious landmarks at each point along the walks. 
Such landmarks were usually field or woodland 
boundaries, or other features easily identifiable 
both on the ground and on large-scale maps. The 
area of each habitat, and the total study area, 
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Fig. 1. The study area, showing the four walks (numbered in order of execution each month), and 
the habitats through which they passed. The walks were taken in the direction of the arrows, star
ting and finishing at point X. Finely stippled areas = buildings; coarsely stippled areas = scrub; 
hatched areas = broad-leaved woods; cross-hatched areas = coniferous woods; open areas with 
F = fields; open areas with M = moors; open areas with TG = town greens; open areas with W 
= still water. Linear habitats have been omitted. 

were then obtained from 6 inches to I mile (9.5cm 
to Ikm) or 1:10,000 Ordnance Survey maps, and 
converted to hectares (ha). Certain habitats en
countered on the walks were regarded as linear 
phenomena, and were measured on the maps with 
a map measurer, and converted to kilometres 
(km)_ 

The four walks took place at roughly week
ly intervals, on weekday mornings between 8.30 
and 12 noon, and as far as possible in fine, calm, 
weather . Consistency in time of day and weather 

conditions was important in view of the well
known influence of these factors on bird activity , 
and hence detectability. All the birds seen and/ or 
heard in each different habitat were identified and 
counted, and care was taken to avoid overlap of 
areas surveyed on different walks, or on different 
parts of the same walk, so that each part of the 
total study area was only surveyed once in the 
month . As with the BTO Winter Atlas scheme 
(Lack, 1986), only birds which were using the 
habitats were counted; those flying high overhead 
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from one place to another were disregarded. 
Swifts and other aerial species were listed for the 
habitats above which they were feeding or soar
ing. To reduce the risk of counting the same birds 
more than once on a survey walk, the observer 
kept moving as much as possible. In effect, the 
walks formed a belt transect through Penicuik and 
district, of total length 29.0Skm, and of width 
varying according to habitat. 

From October, 19SI , to September, 1984 (in
clusive), the above four walks were repeated each 
month in the same order. Pilot work for the BTD 
Winter Atlas project had suggested that in ter
restrial habitats more birds were seen if more time 
was spent on survey work . Therefore in the pre
sent study all the walks were timed, and at the 
end of the survey period a correlation coefficient 
was calculated for all the monthly times and bird 
counts, to see whether they were significantly cor
related, and hence whether a correction factor 
would have to be applied to compensate for varia
tions in survey time. No significant correlation 
was found . The mean (± S.D.) number of hours 
spent on survey work each month was 9.37 
(±0.96). 

Counts of individual birds seen and/or heard 
each month were expressed as densities, i.e. as 
numbers per hectare (or per kilometre for linear 
habitats), so that the results from different 
habitats could be compared. 

Study Area 

The total area surveyed was c750 hectares (ha) 
ranging from 137 to 305 metres (450 to 1,000 ' ) 
above sea level. The greatest part of the study area 
was occupied by fields, which covered 354.0ha. 
It was found inconvenient to sub-classify these 
into arable or pasture, since an arable field in one 
season might become a pasture field in another, 
and vice versa. Most of the fields were on the 
higher ground of the study area, as were the 
moors, which occupied the next largest portion 
of the study area (l4S .2ha) . The moors were 
covered with rough pasture, mosses and heathers, 
and were damp, as were many of the fields. 
Broad-leaved woods, which covered 93.4ha, were 
mostly at low and medium altitudes in the study 
area. They contained a mixture of tree species, 
usually dominated by Beech. Sycamore, Wych 
Elm, Birch and Rowan were also common, but 
Oak and Ash less so. The scrub, which covered 
46.0ha of the study area at low and medium 
altitudes, consisted of rough grassland with scat-
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tered bushes, e.g. Willow, Birch, Broom, Gorse, 
Hawthorn, and Dog Rose. The scrub occupied 
ground formerly covered by broad-leaved woods, 
felled approximately thirty years ago; some of this 
ground is currently being planted with conifers. 
The coniferous woods in the study area, all plan
tations, covered 4O.4ha of ground at low and 
medium altitudes. Sitka Spruce and Scots Pine 
were the dominant species, with some Norway 
Spruce and Larch. Town buildings and town 
greens under surveillance covered 3S.5ha and 
15.2ha respectively, within the town of Penicuik. 
Country buildings were scattered in the study area 
outside Penicuik, and consisted of small hamlets 
and isolated cottages and farms, covering l2.5ha 
altogether. Still water, represented by a large pond 
and some sewage treatment tanks, covered 1.7ha 
of low-lying ground. 

The linear habitats were hedges, which 
altogether stretched for 4.5km; the River North 
Esk, of which 3.7km was studied; and several 
burns, measuring 3.0km altogether. The hedges, 
which were mostly roadside hedges, were of 
Hawthorn, or Hawthorn and Beech, with scat
tered other species such as Dog Rose, Gorse and 
Bramble. Although they formed field boundaries, 
the hedges were by no means stock proof, since 
gaps were frequent. Fences were also present. 
There was no sign of the management techniques 
listed by Pollard et al. (1974), except for infre
quent mechanical hedge cutting. 

Results 

In all, 76 species were recorded in the study area 
during the survey period. Table I (which includes 
the scientific names of all species mentioned in 
the text) shows the habitats in which each species 
was recorded, and at which average density level. 
It is apparent that most species were recorded in 
scrub, followed by fields, broad-leaved woods, 
country buildings, town buildings, coniferous 
woods, moors, town greens, hedges, still water, 
river and burns, in decreasing order of species 
totals. Most resident species were recorded in 
more than one habitat whatever the time of year, 
and of these Starlings were found to be the most 
ubiquitous of all, using ten habitats. Summer and 
winter visitors were generally recorded in more 
than one habitat in their respective seasons . In 
this district several normally resident species, e.g. 
Collared Dove, Skylark and Song Thrush, are 
often absent in the winter, especially during severe 
weather. Certain species were only found in one 
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Fig. 2. Species numbers (A) and bird densities 
(B) recorded each month in the study area. 
Months are indicated by their initials and years 
as follows: x ...... .... x, 1981 to 1982; 0--0, 

1982-1983; . --.. , 1983 to 1984. 

habitat throughout the survey. Mute Swan, 
Tufted Duck , Moorhen and Coot were only 
recorded on still water. Goosander was only 
found in the river. Sparrowhawk, Buzzard and 
Siskin were only recorded in scrub . Great Spot
ted Woodpecker and Wood Warbler were only 
recorded in broad-leaved woods. Magpie and 
Hooded Crow were only seen in fields . Table I 
shows that, in general , commoner species were 
found in more habitats than rarer species. 

Monthly species totals in the entire study area 
are illustrated in Fig. 2A, and show that the 
number of species present increased each spring, 
remained high throughout the summer, and 
declined in autumn and winter. Monthly totals 
of individuals per hectare of the entire study area 
are illustrated in Fig. 2B, and show that there was 
less seasonal fluctuation in number of individual 
birds than in number of species. What fluctua
tion there was showed the opposite trend to 
species totals, namely, a slightly greater number 
of individuals was recorded in autumn and winter 
than in spring and summer. 

Bird numbers in Penicuik, Midlothian 163 

Monthly totals of individuals per hectare (or 
per kilometre) in each habitat are shown in Fig. 
3a to f. Although the seasonal fluctuations in den
sity were slight throughout the entire study area 
(see above), within a single habitat greater fluc
tuations were often apparent, and for some 
habitats these formed a characteristic pattern, 
repeated each year. For hedges, low densities 
(strictly speaking, birds/ km) of birds were record
ed at all times of year except in late autumn and 
early winter, when high densities were recorded 
(Fig. 3a). The mean (± S.D.) of the peak values 
in monthly densities at this season was 45 .03 
(±2S.91) individuals/ km. The seasonal peak was 
largely due to finches, and to a lesser extent to 
sparrows, Blackbirds and other species. 

Each winter, high densities of birds occur
red among town buildings, and also, usually later 
in the winter, on town greens (Fig. 3b). The means 
of the maximum winter densities were 16.10 
(± 0.38) individuals/ha for town buildings, and 
12.17 (± 7 .22) individuals/ ha for town greens . 
The high densities were largely produced by gulls, 
sparrows, Starlings, and corvids among the 
buildings, and by gulls, Starlings, and corvids on 
the greens. The highest densities among country 
buildings were also in the winter (Fig. 3c) . The 
mean of the peak densities among country 
buildings was 25.01 (± 11 .96) individuais/ha, and 
was largely produced by gulls , feral pigeons, 
Robins, Blackbirds, tits, finches , sparrows, Starl
ings, and corvids. 

Fields (Fig . 3d) also showed a pattern of 
higher densities in winter, and lower densities at 
other times of year, but the difference in densities 
was not so marked as that for human habitations. 
The mean of the maximum winter densities was 
3.33 (±0.30) individuals/ ha. Gulls, Wood
pigeons, and corvids formed the greater part of 
the higher winter densities in the fields , with fairly 
high densities also of finches and Starlings, and 
occasional large flocks of Fieldfares. Moors (Fig. 
3d), showed the opposite pattern to fields, with 
low winter densities . The mean of the maximum 
monthly densities of birds found on moors was 
1. 73 (± 0.82) individuals/ ha. The low winter den
sities on the moors were reversed each year by a 
spring influx of waders , Skylarks, and Meadow 
Pipits. which remained throughout the breeding 
season . Gulls, Woodpigeons, Starlings, and cor
vids were also more frequent on the moors from 
spring to autumn than they were in the winter . 

Low winter densities were also recorded in 
scrub, broad-leaved woods, and coniferous woods 
(Fig. 3e). In these three habitats densities were 
also low in summer, but higher in spring and 
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Symbols as for Fig. 2. 
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autumn. In all three habitats seasonal fluctuations 
were greater than on fields and moors. The means 
of the maximum numbers of individuals/ha in the 
three habitats were: scrub, 7.70 (± 1.72) in spring, 
and 8. 14 (±4.72) in autumn; broad-leaved 
woods, S.88 (±0.32) in spring, and S.IS (±0.93) 
in autumn; and coniferous woods, 6.30 (± 0.86) 
in spring, and 4.4S (± 1.23) in autumn. The high 
spring peaks in these habitats were chiefly com
posed of Pheasants, Woodpigeons, Willow 
Warblers, thrushes, tits, Wrens, finches, Starl
ings, and corvids, with differences in their relative 
proportions between the three habitats. The 
autumn peaks were devoid of Willow Warblers, 
but contained the other species. 

Still water (Fig. 3f) had mean maximum den
sities of 13.S3 (±7.37) and 10.39 (±6.82) in
dividuals/ ha, which occurred roughly in late 
spring or summer, and in late autumn or winter, 
respectively. Breeding species on and around still 
water were Dabchick, Greylag Goose, Mallard, 
Moorhen, and Coot, but other species visited, 
namely Mute Swan, Heron, Canada Goose, 
Tufted Duck, gulls and Starlings . 

On the river, a low density of birds was 
recorded all the year round (Fig. 3f). So few birds 
were recorded in burns that the results for this 
habitat are not illustrated. 
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Throughout the whole survey period, the 
mean monthly total of individuals/ha recorded 
in a single habitat was greatest among country 
buildings (13.81±S.S9), followed by town 
buildings (9.69±3.28), town greens (4 .94±3.6S) , 
scrub (4 .30 ± 2.40), broad-leaved woods 
(4.09 ± 1.32), still water (3.97 ±S.13), coniferous 
woods (3.84± U4), fields (1.88±0.86), and 
moors (0.77 ± 0 .S7) . For linear habitats the mean 
monthly total of individuals/km was far greater 
in hedges (9.49± 13.98) than on the river 
(0.70±0.S3) and in the burns (0.08±0.IS). For 
the entire study area, the mean density of birds 
recorded each month throughout the survey 
period was 2.89 (± 0.70) individuals/ha. 

Discussion 

The chief sources of variation in detectabi
lity in the present study are likely to be 
seasonal changes in cover in the habitats 
(especially in broad-leaved woods), and 
seasonal changes in bird behaviour (which 
may be different in different species). 

In winter, when the trees have shed 
their leaves and vegetation has died down, 
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birds ought to be more detectable. Yet the 
results show that in winter lower densities 
were obtained in most habitats, suggesting 
that many birds had left or died. Only in 
fields and around human habitations did the 
densities increase, and these habitats were 
the least affected by seasonal changes in 
cover. In late autumn in hedges, bird den
sities increased when the cover was reduc
ed, but the increase was rather large to be 
explained entirely by exposure of previous
ly undetectable individuals . It is likely that 
this increase was a genuine response to the 
autumn berry crop. This argument also ap
plies to the late autumn peak in scrub and 
broad-leaved woods, where berries and nuts 
were apparent at a time of reduced cover. 

Changes of behaviour with season are 
well-known. Many birds are particularly 
audible and active during the breeding 
season, and relatively quiet and inactive dur
ing the moult which follows. In scrub and 
woodlands there were definite troughs in the 
monthly density graphs following the peaks 
in May, at a time when summer visitors were 
still here, suggesting reduced detectability 
rather than reduced numbers. On the other 
hand, the spring peaks in scrub and 
woodlands coincided with the arrivals of 
many summer visitors, and these peaks may 
be a combination of increased detectability 
and increased densities . 

Therefore densities obtained in late 
autumn and winter, when cover was reduc
ed, may be more closely related to actual 
densities of birds present than densities ob
tained in summer by the transect method. 
Unfortunately the exact relationship bet
ween observed and actual densities is not 
easily discovered, especially outside the 
breeding season, unless the birds are in
dividually colour marked, a very labour
intensive operation. All that can be claim
ed with confidence is that the observed den
sities were probably an underestimate of the 
actual densities present. 

Species totals too may have been 
underestimated by the transect method. 
Golden Plover Pluvialis apriearia, Wood
cock Seolopax rustieola, Tawny Owl Strix 
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alueo, Grasshopper Warbler Locustella 
naevia, Sedge Warbler Aeroeephalus 
sehoenobaenus, Redstart Phoenieurus 
phoenieurus and Redpoll Carduelis flam
mea have all been recorded in the study 
area, though not on the present survey. 
They have mostly been sporadic records of 
few or single individuals. Tiainen et al. 
(1980) , comparing their transect method 
with the mapping method during the 
breeding season, recorded 37 species by the 
transect method, but 45 species by the map
ping method, in the same district. Personal 
observations on a year round basis suggest 
that it is the rarer species, only making 
chance appearances, which are more likely 
to be missed. A more complete tally of 
species in the present survey would have 
been unlikely to change radically the totals 
found using each habitat. Scrub and fields 
were used by most species (56 and 54 respec
tively), but in proportion to its area (46ha) 
scrub was much more popular than fields 
(354ha). 

To some extent the number of habitats 
used by each species may also have been 
underestimated . For instance, Spar
rowhawk, Buzzard, Siskin, Magpie and 
Hooded Crow were each only recorded in 
one habitat during the present survey, but 
from observations at other times they are 
known to use more than one. In general, 
commoner species were found using more 
habitats than rarer species , even though the 
complete range possible for both might have 
been underestimated. 
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Short Note 
Unusual behaviour of Barn Owl at 
nest site 

On 17th June 1985 I visited a Barn Owl Tyto 
alba nest site which contained 5 owlets 
almost 4 weeks old . As I approached the site 
the female left the nest and started flying in 
continuous circles just outside the building 
and about 25 metres off the ground. The 
wingbeats were faster than is usual for this 
species . The above action lasted for almost 
5 minutes during which time the bird gave 
two warning screams, as described by Bunn 
et al (1982), before landing on a nearby tree. 
The nest site. was visited again by G. Shaw 
and myself on I July 1986, when it also con
tained 5 owlets. During this visit the female 
repeated the circular flight and calls describ
ed above. 

Madge (1985) describes a Barn Owl 
making a series of "threatening runs" when 
disturbed at a nest site, but the female I 
observed was not so aggressive. Despite 
numerous visits to individual nest-sites, this 
is the only site at which I have recorded a 
Barn Owl making this fast circular flight. 

Andy Dowell, 12 Glentrool Yillage, 
Newton Stewart, Wigtownshire DG8 6SY 
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Bluethroats in Scotland during 1985 
R.D. MURRAY 

In mid-May 1985 a large-scale fall of migrants took place 
on the east coast of Britain. Although many species were 
represented, the spring of 1985 will be long remembered 
by birdwatchers because of the mass arrival of 
Bluethroat between 8 May and 20 May, when an 
estimated 480+ birds were seen in Scotland. Recent 
changes in the pattern of Bluethroat occurrences are 
also discussed. 

Weather and arrivals 

In April and early May 1985 cold northerlies 
held back the arrival of many spring 
migrants. This changed early in May as an 
anticyclone north of Britain merged with 
another over north-central Eurasia produc
ing clear weather with an easterly airflow 
across Russia and Scandinavia. This 
airstream was to persist for almost two 
weeks and brought a variety of drift 
migrants. 

The first Bluethroats Luscinia svecica, 
two on the Isle of May, occurred on 8th. 

A large fall took place on the north coast 
the following day, in heavy rain produced 
by fronts converging from the east and west. 
(Fig. 1, Table 1) More than 30 Bluethroats 
appeared, 21 of them on Fair Isle. Only a 
few birds followed on the 10/ 11th May, as 
the low pressure area over Germany filled, 
the winds slackened and the skies became 
clear over Britain. 

On 12th May a deepening depression 
over Central Europe started moving north
wards. Over the next few days it produced 

TABLE 1 Bluethroat numbers on east coast of Britain May/June 1985. Birds observed daily (bird/days) 

Area 819 10112 13 14 15 16 17/18 19 20 21 22127 28/11 Total 

Shetland 15 11 3 2 4 13 5 4 4 7 17 2 87 
Fair Isle 21 46 + 70 35 55 38 10+ 5+ 17 15 37' 6+ 355 
Orkney 3 4 1 2 1 12 4 7 4 7 2 47 
Highland 1 8+ 13+ 9 1 1 1 2 36 
Grampian 2 16 4 1 1 1 1 28 
Tayside/Fife 4 16' 16 9 3 2 2 4 59 
Isle of May 2 100 100 50 6+ 3+ 3+ 3+ 6 274 
lothian/Borders 1 3 1 12' 5 7 2 31 
Northumberland 5 18 19 42 37 16 5 5 3 2 153 
Tyne and Wear 1 16 21 1 40 
Cleveland 3 5 21 31 60 
York/Humberside 2 10 10 24 33 10 9 9 5 7 120 
East Anglia 2+ 21 + 11 + 35+ 8+ 3 8+ 3+ 3+ 4+ 10 109 

Totals 52+ 121 + 131 309 335 167 59 41 43 36 92+ 13 1,399 

Total bird/days - UK - 1,399 / Scotland - 917 (66 %) 
, includes a White-spotted Bluethroat 
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Fig. 1. Weather charts and Bluethroat arrivals - May 1985. 
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large falls of migrants. As pressure was high 
over northern Britain on 12 May most 
Bluethroats occurred in England, with 10 
birds in Norfolk. The Scandinavian high 
pressure slipped westwards on 13th as the 
low deepened and moved over the Low 
Countries. The associated fronts produced 
heavy rain and haars on the east coast, with 
arrivals of 50 Bluethroats on Fair Isle, 
eight in northern Scotland and ten in 
Northumberland. A cold front which 
travelled northwards up the North Sea 
between 13-16th May brought heavy cloud, 
mist and thunderstorms (Fig. I) . More 
Bluethroats were to arrive over these three 
days than had ever been recorded in Britain 
before (Table I), the total exceeding the 
combined Bluethroat count of 28 of the 
previous 30 springs. Mass arrivals took place 
on 14th, when the Isle of May had a 
minimum of 100 birds. Thirty others were 
reported in Fife, Grampian and Orkney and 
over 130 in England south to Norfolk . 
Further arrivals occurred on 15th, with 12 
in Lothian and Borders, 13 in Caithness and 
another 20 on Fair Isle. Ten more arrived 
in Orkney the following day (Table 2). 

The largest numbers appeared on the 
Isle of May and Fair Isle, with daily max-

TABLE 2 Estimated totals of Bluethroat present 
May!June 1985. 

SCOTLAND ENGLAND 

Shetland 40 Northumberland c85 
Fair Isle cl50 N. Tyne & Wear 29 
Orkney 35 Cleveland 36 
HighlandlW. Isles 26 Humberside! 71 
Grampian c32 Yorkshire 
Angus 5 Norfolk 54 
Fife c25 Suffolk 5 

Isle of May c150 
Lothian 8 
Borders 13 

TOTALS c484 280 
U.K. total 764 birds' 
• incomplete - only Scotland and English east coast 
surveyed 
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ima of 100 and 70 respectively (Table I). 
These very large numbers of Bluethroats 
were undoubtedly due to 'island effect', the 
manner in which islands concentrate the 
numbers of rarities simply because the birds 
are unable to go elsewhere and so are easily 
seen. 

Clear skies on 16-18th May led to an 
exodus of birds, with very few arrivals. This 
changed on 19th as another depression 
passed across Central Scotland (Fig. I). The 
easterlies and their associated rain grounded 
another, smaller, influx of B1uethroats. 
About 40 birds arrived at Fair Isle, Gram
pian, Lothian and Northumberland. The 
influx of 19/2Oth May was largely of females 
(19 out of 24 birds where the sex was deter
mined), in contrast to the earlier arrivals 
where 50-100070 of the sexed individuals 
were males. In Scandinavia males arrive on 
average five days in advance of the females 
in order to set up territories in preparation 
for the arrival of the females (Stavv 1975). 

Numbers fell rapidly after 21st May, as 
the blocking anticyclone weakened and the 
normal westerly airstream reasserted itself. 
A few stragglers remained until the end of 
May and there were odd records in early 
June, all from Fair Isle, Isle of May and 
Norfolk. 

A minimum of three birds of the Cen
tral European white-spotted race cyanecu[a 
were reported; at Fowlsheugh, Angus on the 
14th (accompanied by a female, possibly 
cyanecu[a) , at Eyemouth, Borders on the 
15-18th and at Fair Isle on the 22nd. 
Although there have been only 10 records 
altogether of cyanecu[a in Scotland since 
1968, three White-spotted Bluethroats have 
occurred twice before in a single spring, in 
1969 and 1974. 

Other species 

Major falls rarely involve only one species 
and the 1985 fall was no exception. Red
backed Shrikes Lanius collurio and 
Wrynecks Jynx torquilla were prominent, 
with more than 200 of the former, and 
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about 40 of the latter, appearing in Scotland 
during the main influx. Nightingale Luscinia 
megarhynchos (4), Thrush Nightingale L 
/uscinia (4), Scarlet Rosefinch Carpodacus 
erythrinus (18-20), Rustic Emberiza rustica 
(4) and Ortolan Buntings E. hortu/ana (6) 
and at least 16 Grey-headed Motacillaflava 
thunbergi Wagtails were amongst the 
rarities . The mixture of species and races 
point to northern Scandinavia as the intend
ed destination for the drifted migrants. 

Some of the commoner migrants 
appeared in remarkable numbers, par
ticularly Tree Pipit Anthus trivia/is (200 Isle 
of May on 14th; 100+ daily, max 180 on 
16th at Fair Isle), Wheatear Oenanthe 
oenanthe (650 on 14th at Fair Isle), Redstart 
Phoenicurus phoenicurus (150 Isle of May 
and 120 Fair Isle on 14th), Black Redstart 
P. ochruros (50 Fair Isle on 15th) and Whin
chat Saxico/a rubetra (200 Isle of May on 
14th, 130 Fair Isle on 15th). 

Change in the pattern of Bluethroat 
passage 

The Bluethroat is recognised as a scarce, but 
regular, passage migrant in Scotland, more 
frequent in spring than autumn. According 
to Sharrock (1970) a total of 70 birds were 
reported from Scotland in the 10 years 
1958-67. Since then the rate of occurrence 
has increased; 439 were reported in the 10 
year period 1968-77; 461 in the 7 years 
1978-84; and 483 in 1985 (Fig 2) . 

A proportion of this increase can be at
tributed to better observer cover but there 
is no doubt that Bluethroat have increased 
over the years. Although observer cover has 
improved generally in Scotland , the 
coverage at Fair Isle and the Isle of May has 
remained fairly constant. The observatories 
now record a smaller proportion of the 
Bluethroats in Scotland (declining from 
around 701170 to 50%, using 5-year running 
means 1968-85), although there has been a 
net increase in the numbers reported from 
the two observatories, rising from a joint 
mean of 9/annum 1958-68, to 16/annum 
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Fig. 2. Numbers of Bluethroat in Scotland 
1968·1985. 

1969-85 (excluding the 1970, 1981 and 1985 
peaks, which would make the numbers/an
num even higher in the latter period). 

Fig 2 reveals two trends: slowly rising 
numbers that peaked in 1975 and then fell 
towards the 1980s; and occasional years 
with large scale invasions (1970, 1981 and 
1985), which are increasing in size and may 
be occurring more frequently (the 1981 fall 
occurred in approximately analogous 
meterological conditions to that of 1985). 
Sharrock reported no spring invasions in 
1958-67. If the influxes are excluded, the 
average gradually rose to about 20/annum 
in the late 1960s, and peaked at around 
50-60/annum in the mid-1970s, then fell to 
20-25 per year in the late 1970s and 1980s. 

It is likely that the cause of the change 
in numbers is climatic. Wallace (1981) noted 
that the presence of a blocking anticyclone 
in the spring, bringing Fenno-Scandian 
migrants , was most marked in the 
mid-1970s, particularly in 1975 and 1976, 
when Bluethroat numbers peaked. However 
it is possible that the 'freak' conditions 
which precipitate massive falls, such as those 
seen in 1970, 1981 and 1985, are occurring 
more often. 
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The status of the Bluethroat has chang
ed since the late 1960s, when passage occur
red predominantly in the autumn (80070 of 
all records 1958-67) and the species was only 
a vagrant in spring. At that time records 
were largely concentrated in southern and 
eastern England (Sharrock 1970). Most 
Bluethroats now occur in Scotland and dur
ing the spring. 

Wallace (1981) described the declining 
autumn Bluethroat movements of the 1970s 
with such expressions as "hard to find" and 
"notably scarce" . An analysis of records in 
Yorkshire since 1938 supports this state
ment. Spring numbers have increased 
dramatically, especially since 1968. In con
trast, and countering arguments about in
creased observer cover and awareness, the 
numbers reported in autumn have declined 
equally dramatically, especially so after 1978 
(Armitage unpub.). 

One likely factor behind this trend is 
a lack of easterlies during the main 
southwards passage of Scandinavian 
Bluethroats in late August and early 
September (Stav 1975). The heaviest autumn 
passage of Bluethroats in Britain now tends 
to occur later, in mid-September and early 
October (Wallace 1981), several weeks after 
the main Scandinavian movement. The 
source of the Bluethroats migrating through 
Britain in autumn at present remains con
jectural, but is likely to be Russia and 
Siberia, judging from the species that now 
commonly accompany autumn Bluethroats. 

Sharrock assumed that most of the 
autumn Bluethroats recorded in Britain 
prior to 1967 belonged to the small propor
tion of Scandinavian birds orientated SSW 
to West Africa and the Mediterranean, 
rather than SE to Southern Asia (Zink 
1973). If Sharrock was correct, the decrease 
in mid-autumn occurrences in Britain could 
reflect a reduction in this population. The 
timing of the decline of autumn Bluethroats 
in Britain (since 1968) coincides with the 
onset of the serious Sahelian droughts that 
have badly affected other wintering 
Palaearctic migrants . The lack of informa
tion on any changes in the numbers of male 
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Red-spotted Bluethroat seen south of the 
Sahara in spring and the almost total lack 
of ringing recoveries from Africa means that 
this viewpoint must remain speculative. 

Breeding by Bluethroats in Scotland 

It was noticeable during the 1985 influx that 
a number of birds sang on the sunnier days. 
Several birds turned up well inland in 
suitable breeding habitat and a number 
stayed on, establishing territories. 

11 May singing male Cleish Hills, 
Fife 

26 May- singing male West 
Sutherland 

9 June (prob. unmated) 
31 May singing male Feardar, 

Grampian 
16 June male Ben More, 

Sutherland 
summered pair bred, " Inverness 

2 fledged shire" 
23 August 1 'alarming' " Inverness-

shire" 

1985 produced the first record of suc
cessful breeding of Bluethroat in the British 
Isles. Breeding had occurred previously in 
1968 but the male was never seen, and the 
nest was destroyed before hatching (Green
wood 1968). Since then, although males had 
occurred well inland during passage, only one 
had actually been seen singing in Scotland 
(svecica Spey Valley 1980). Single male 
cyanacula also sang in Nottinghamshire in 
1979 and in Humberside in 1981. 

The breeding of Bluethroats in the sum
mer after a large spring influx paralleled what 
has occurred with other migrants from Scan
dinavia. Wrynecks first bred in Scotland in 
1969, after an 'exceptional' spring when c1l7 
birds were seen on passage. Since then 
Wryneck numbers have fluctuated , both as 
passage migrants and as breeders, but inspec
tion of ten Scottish Bird Reports suggests that 
there is a positive relationship between good 
breeding numbers and strong spring passage. 
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Female Bluethroat at the nest. 

Red-backed Shrike first bred in 1977 
after an 'unprecedented' fall of 185 + birds 
in the spring of that year. The breeding 
records of 1978 and 1979 occurred in years 
when numbers were similarly high (121 and 
101). The lack of breeding records in subse
quent years may be related to the very small 
numbers of migrants to appear in these 
springs. 

The 200+ shrikes of 1985 produced 
summering birds at 3 sites while the 40 spring 
Wrynecks were followed by 15 singing birds. 
1985 also produced a probable breeding of 
Black Redstart and at least three singing 
Scarlet Rosefinch, both species that were well 
represented in the spring fall. 

It is doubtful whether Bluethroats will 
continue to breed unless there are further 
mass arrivals in spring. The spread of the 
Red-spotted svecica form in Europe suggests 
that this race is in an expansionary phase 
with range extension in several areas of 
Europe; Romania from 1967, Austria from 
1975, Czechoslovakia from 1979, 
Switzerland and N. Italy from 1983 (British 
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Birds European News) . There is clearly no 
lack of Bluethroat habitat in Scotland and 
it may well be that it will join the other Scan
dinavian species; Redwing Turdus iliacus, 
Fieldfare T. pi/aris, Temminck's Stint 
Calidris temminckii, Wood Sandpiper Tringa 
giareoia and others (Murray 1979) that now 
breed regularly, if in small numbers, in 
Scotland. 
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Short Note 
Bluethroats killed by nesting Merlins in Scotland 

Fresh prey remains found at plucking sites 
within Merlin Falco columbarius nesting ter
ritories in the central and eastern Scottish 
Highlands included two Bluethroats 
Luscinia svecica amongst c 1800 items iden
tified between 1980 and 1984. The first was 
found on 5 May 1981 near an inland Kin
cardineshire nest. Usually fewer than four 
Bluethroats are recorded annually in Kin
cardineshire, Aberdeenshire and Banffshire, 
but in 1981 at least 17 were seen on the east 
coast between 12 and 17 May, of which 
males were L.s. svecica (Knox & Bell eds. 
1975-85). The second was a male found on 
29 May 1984 at an inland Inverness-shire 
nest. A Bluethroat sang nearby in June 1982 
and the first known British nest, in 1968, 
was within 20km of this territory (Green
wood 1968, per DNW). 

Within their breeding range Bluethroats 
L.s.s. are taken by nesting Merlins, 
sometimes often; in habitat preference and 
size they are typical of Merlin prey (Wither
by et 0/1939, Olsson 1980). We know of no 
other records in Britain of Merlin preying on 
them. 

Apart from the records above, male 
Bluethroats L.s.s. sang in suitable breeding 
habitat in Inverness-shire on 15 June 1980, 
and during summer at inland NW Scotland 

sites in 1984 and 1985 (Brit. Birds 75: 171, 
per GWR). In 1985 the second British 
breeding record also occurred in northern 
Scotland and was successful (SBR 1985). 
Some northern birds have expanded their 
breeding ranges into Scotland (eg Murray 
1979), perhaps these records suggest 
Bluethroats are attempting to do likewise. 

We thank the estates concerned for per
mission to visit Merlin territories and the 
Zoology Dept., University of Aberdeen, for 
access to examine bird skins. 

G.w. Rebecca, D.N. Weir & L.D. Steele, 
31 Rainnieshill Gardens, 

Newmacluu, Aberdeenshire. 
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The arrival of Greenland Barnacle Geese at loch Gruinart, 
Islay 

N. EASTERBEE, D.A. STROUD, 
E.M. BIGNAL AND T.D. DICK 

The arrival of Greenland Barnacle Geese on the island of 
Islay was monitored during autumn 1983 and 1984. In 
both years the arrival of geese showed a similar pattern: 
an initial concentration at Loch Gruinart, followed by 
dispersal to other parts of Islay and to wintering grounds 
elsewhere. The way in which this pattern affects any 
assessment of the over-wintering population is 
discussed. 

Introduction 

The world population of the Barnacle Goose 
Branla ieucopsis consists of three 
geographically separate populations (Boyd 
1961). The population breeding in north
east Greenland winters in coastal areas of 
north and west Scotland, and on islands off 
the north and west coasts of Ireland. The 
geese wintering on the island of Islay (Figure 
1) have been monitored in a long series of 
November and March counts by the 
Wildfowl Trust (Ogilvie 1983a), aimed at 
estimating over-wintering numbers. The 
Greenland White-fronted Goose Study and 
the Nature Conservancy Council commenc-

Barnacle Geese. 

ed monthly counts on Islay during the 
winter of 1982183, to assess the distribution 
and abundance of geese on the island in rela
tion to future sanctuary management. As a 
result the opportunity arose, for the first 
time, to monitor the arrival and build-up of 
numbers of Barnacle Geese on the island 
during 1983. 

Here we present evidence that in 
autumn 1983 and 1984 a small area of Islay 
was being used by almost the entire 
Greenland population of Barnacle Geese. 
After this, a proportion of these birds mov
ed to wintering grounds elsewhere. 

Donald Watson 
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Fig. 1. The Island of Islay. 

Methods 

ISLAY 

During the main arrival period in 1983 
(11-31 October) 15 counts were made at 
Lochs Gruinart and Indaal, together with 
searches for geese dispersing to surrounding 
farmland . These were followed by two full 
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island counts per month from November to 
April. During and immediately after arrival 
Barnacle Geese concentrated around Loch 
Gruinart and could be counted relatively 
easily by an observer from the roads around 
the loch and nearby farmland. Greater ef· 
fort was required to estimate population size 
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Fig. 2. Numbers of Barnacle Geese counted on Islay, 1983/84. 
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Fig. 3. Numbers of Barnacle Geese counted on Islay, 1984/85. Including data from Newton (1985). 

once the geese had dispersed, and on the 
monthly counts all potential goose habitat 
on the island was surveyed on a single day . 
Four teams, each of two people in a vehi
cle, surveyed separate areas along routes 
devised to minimise under- or over
counting. Geese were usually counted from 
vehicles in the vicinity of roads and tracks 
with more inaccessible areas being covered 
on foot. 

Results 

The first geese seen arriving on Islay dur
ing the autumn of 1983 were observed at 
Loch Gruinart on 11 October. Major flights 
were noted arriving on 14 and 15 October 
and numbers increased to a peak of 20,425 
on 22 October (Figure 2). 

The first large numbers of Barnacle 
Geese seen elsewhere on Islay were 
simultaneously noted on 22 October, when 
3,500 were counted in the Laggan and Duich 
areas. On this date, at least 23,900 Barnacle 
geese were present on Islay, 850/0 of which 
were at Loch Gruinart. Numbers declined 
after this date and had stabilised by the time 

of the monthly count in late November to 
give a mean overwintering population of 
15,535 (S.D. 911, n = 10). 

The arrival of geese in autumn 1984 
was also monitored and a similar rise in 
numbers was recorded. However, a smaller 
proportion of the total population on the 
island was found at Loch Gruinart when 
numbers peaked on 22 October (Figure 3). 

Discussion 

The most recent assessment of the 
Greenland Barnacle Goose population on its 
wintering grounds was by aerial survey and 
ground counts in late March/early April 
1983 (Ogilvie 1983b). The survey found 
14,000 geese on Islay; 1,900 on the Inishkea 
Islands, Co. Mayo; and 9,352 scattered at 
a large number of coastal sites in west 
Scotland and Ireland. Our count of the Islay 
population at this time (15 March 1983) was 
15,091. 

The size of the Greenland population 
the following autumn can be estimated from 
the spring total, using figures for summer 
mortality and recruitment based on the pro
portion of juvenile birds in autumn flocks. 
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TABLE 1 Estimation of total Greenland Barnacle Goose population in October 1983. 

Counted Summer Adults & Proportion Estimated 
in March rate of Yearlings of young total 
1983 mortality/ after October 

loss summer 1983 
mortali!y 

Islay 15,091 ' 4.8' 14,367 9.9% 15,946 
Inishkea 1,900

2 
3.5

5 
1,834 6.0% 1,951 

Elsewhere 9,35l 3.5 9,025 6.0%6 9,601 
Total 26,343 25,226 27,498 

Notes: 1. Ground count by Greenland White-fronted Goose Study & NCe. 
2. Ground count by Cabot (in Ogilvie 1983b). 
3. Aerial survey by Ogilvie (1983b). 
4. Ogilvie (1983a); see text. 
5. Cabot & West (1983). 
6. Assumed to be similar to Inishkea production/loss. 

The proportion of the world population us
ing Islay in Autumn 1983 can then be assess
ed. On this basis the total Greenland 
population in October 1983 was in the 
region of 27,500 (Table 1). Of these, 8711,10 
were present on Islay and 74% used the 
Loch Gruinart area. 

The arrival and departure of large 
numbers of geese was rapid, with 35-40% 
of the world population arriving on the 
island between 21 and 22 October, and 20% 
having left three days later. These events 
were repeated in 1984, but a secondary peak 
in numbers was detected on 22 and 23 
November, some weeks after the main ar
rival of geese. This secondary peak may 
represent a delayed arrival of Barnacle 
Geese similar to that observed for 
Greenland White-fronted Geese Anser 
a/bi/rons f/avirostris (C.G. Booth pers . 
comm.). 

The numbers of Barnacle Geese declin
ed to just over 17,000 by the December 1984 
count and remained at that level during the 
winter, indicating that birds had dispersed 
to wintering grounds elsewhere. Two impor
tant points emerge from these observations. 
Firstly, it is clear that, in some years at least, 
the island totals during the autumn (Oc
tober INovember) do not give a true indica
tion of the number of Barnacle Geese over-

wintering (December-March) on Islay. It is 
not possible to say how often this 
phenomenon has occurred in the past, but 
Ogilvie (l983a) suggested that an 
anomalously high count in early November 
1967 may have been due to " a mass arrival 
of geese on the island including birds which 
afterwards left the island" . 

Secondly, although the Gruinart area 
has previously been recognised as one of the 
most important winter wildfowl haunts in 
Britain and of international importance for 
Barnacle Geese (Ratcliffe 1977), our counts 
for 1983 and 1984 suggest that the site is also 
of international importance for geese dur
ing migration. 

TABLE 2 Size of the largest saltmarshes in 
western Scotland. Taken from NCC 
saltmarsh survey reports. 

Rank order Location Size (ha) 

Tong/Melbost sands, 96 
Western Isles 

2 Loch Carron, 68 
Wester Ross 

3 Loch Gruinart, 50 
Islay, Argyll 

4 Crinan, Argyll 47 

5 Bridgend Flats, 40 
Islay, Argyll 
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The reasons for the attraction of Loch 
Gruinart to migratory Barnacle Geese are 
probably related to traditional patterns of 
site and habitat use and the geographical 
position of Islay. Most British geese, despite 
considerable changes in diet associated with 
the exploitation of agricultural crops, still 
exhibit a traditional pattern of distribution 
related to their original habitats (Owen 
1982). Loch Gruinart has one of the largest 
areas of saltmarsh in western Scotland 
(Table 2; NCC unpublished reports), and is 
likely to have had a long history of use by 
Barnacle Geese. As well as supporting con
siderable areas of saltmarsh and mud flats, 
it is now surrounded by extensive areas of 
agricultural pasture. This combination of 
traditional and contemporary habitats con
tributes to the attractiveness of the site. In 
addition, Islay is the most southerly of the 
Hebrides and is the last stop-over point 
before Ireland for birds migrating 
southwards. While migrating geese may be 
taking the opportunity to rest and feed on 
Islay for a short period, we are unable to 
judge the importance of Loch Gruinart in 
energetic terms until further studies have 
been carried out. 

Further work is necessary to under
stand fully the use of this area by Barnacle 
Geese and its relationship with the staging 
area in south-west Iceland, and wintering 
areas in Ireland and western Scotland. This 
will necessitate simultaneous autumn and 
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spring counts on Islay and at other sites, 
together with continued monitoring of 
marked birds. 
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Short Notes 

Large passage of Skuas off Balranald, North Uist in May 1986 

Significant movements of Pomarine Skuas 
Stercorarius pomarinus have now been 
recorded off Balranald, North Uist, almost 
annually in May since 1976, while a com
parable passage was discovered off the west 
coast of Ireland at Slyne Head, Co Galway 
in 1979. These are the only two sites in 
Britain and Ireland where flocks of Long
tailed Skuas S. longicaudus are regularly 
recorded in May (Davenport 1981). 

The largest movements previously 
reported occurred at Balranald in 1983, 
when 786 Po marine and 387 Long-tailed 
Skuas flew north during the period 19-22 
May (Davenport 1984). Far greater numbers 
of Pomarine Skuas occurred there in 1986; 
this article describes these movements in 
some detail. 

A record total of 1,716 Pomarine 
Skuas was seen flying north at Balranald 
during 11-28 May, of which 1.545 occurred 
in four large movements, as shown in the 
accompanying table. The largest numbers 
were seen on 21 May, involving 766 
Pomarines in five hours following the 
passage of an occluded front at 0800 hrs. 
and including a spectacular concentration 
of 354 Pomarine and 168 Long-tailed Skuas 
in only one hour between 0950-1050 hrs. 

Since none of these movements was 
given complete coverage. an attempt has 
been made to extrapolate the figures and 
present estimated half-day totals. as shown 
in the table. These calculations are based on 
the fact that most spring skua movements 
at Balranald and Slyne Head follow a fixed 
diurnal pattern, involving five-hour periods 
in the mornings and/ or evenings. starting 
at about 0600 hrs and 1700 hrs respective
ly, although some very large morning 
movements last up to seven hours, and in
deed some may even continue all day 
(Davenport 1981, 1984). 

Significant numbers probably occurred 
on other dates when only limited coverage 
was available, especially during 13-15 May 
when the prevailing wind continued from 
the NW . On this basis it may be reasonable 
to suppose that about 3,000 Pomarine Skuas 
passed Balranald during the period under 
discussion . 

These observations modify our present 
knowledge of spring skua passage at 
Balranald as follows: (i) large movements 
of Pomarine Skuas have now been record
ed throughout the period 28th April-26th 
May; (ii) flocks of Long-tailed Skuas have 
so far only been recorded between 10th-24th 

Table Skua passage at Balranald, North Uist in May 1986 (J. Vaughan, H. Scott, G. Hopwood, G. 
Carey et al). 

Date Wind Time Pomarine Long-tailed 

total largest half-day total flock 
flocks estimate sizes 

11/5 NW4 0700-0000 83 
600 

NNW4 1045-1230 171 43 
18/5 WSW 5 1700-2030 241 40 300 33 2,6,25 
21/5 WSW5 0945-1230 583 30,34,39, 700 168 1,10,15, 

42,86,90 60,82 
SW 6 1645-1900 183 43 400 

26/5 WSW5 2~ hrs 284 500 
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May; (iii) both Pomarine and Long-tailed 
Skuas occur in flocks of up to 80-90 birds. 

D.L. Davenport, 11 Scotney House, 
Cypress Court, Rochester, Kent. 
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Sparrowhawk caching and returning repeatedly to prey 

At 08.30 hrs on 8 April 1986, attracted by 
a sudden uproar among Jackdaws Corvus 
monedula and Rooks C. jrugilegus in our 
garden, we found that the birds were mob
bing a female Sparrow hawk Accipiter nisus, 
which was standing with wings spread over 
a struggling Jackdaw. Although clearly 
bothered by the mobbing corvids, which 
swooped low overhead, the hawk proceed
ed to pluck and tear at its still living prey, 
which it held down back uppermost. The 
Jackdaw's struggles continued for about 10 
minutes after its capture; the mobbing birds 
left at about the same time. 

The Sparrowhawk remained until 10.20 
at the kill site, an open marshy area screen
ed by bushes and trees. During this time I 
watched almost continuously with a 
telescope from a distance of 3Om, but did 
not have a clear view of the corpse. The 
hawk spent alternating periods (lasting 
several minutes each) in plucking and in 
eating. The rhythm of both activities was 
strikingly uniform: plucking movements 
were repeated at a rate of about 30-40 per 
minute, while the upward pulling 
movements associated with the tearing of 
flesh occurred about 30 times per minute. 
Both activities were sometimes interrupted 
by periods of vigilance lasting 10-20 
seconds, in which the hawk stretched its 
head upwards and looked around; one such 
episode was obviously associated with a 
Wood pigeon Columba palumbus flying 
overhead. 

At 10.20 the hawk stopped eating, 
looked around without obvious signs of 
alarm, and took off, carrying its kill to a 
thicket of snowberry 15m away, where it 
was lost to sight. After waiting for an hour 
without seeing the hawk I went to the thicket 
and found the body of the Jackdaw, on the 
ground 5m in from the edge of the thicket. 
The stems of the bushes were dense but it 
might just have been possible for the hawk 
to fly to this point. The notable fact, 
however, was that there was no sign of fur
ther plucking. The hawk - without being 

disturbed - had carried its kill into cover and 
left it there. 

At this stage I retrieved the corpse and 
examined both it and the kill site. Remains 
at the site comprised body feathers, tail 
coverts and rectrices, and some pieces of in
testine. The corpse lacked the whole of the 
tail area, the back was entirely plucked and 
the flesh of the neck and the brain had been 
eaten (although part of the skull and the bill 
were still attached); the breast had not been 
plucked. The corpse now weighed 180g, 
while the original weight was probably 
about 245g (Hickling, ed. 1983). 

I then replaced the corpse and kept 
away until 18.30, when I visited the site and 
found that the corpse had been moved 
about Im and that fresh droppings were pre
sent. The breast had been plucked and the 
abdominal region had been largely eaten. 
The corpse now weighed 135g. 

At 08.30 on 9 April I visited the thicket 
again, but unfortunately disturbed the 
hawk, which with difficulty flew up almost 
vertically to get out of the thicket. This time 
the corpse was found lodged between stems 
0.5m from the new plucking site, which was 
2m from that used the previous afternoon. 
Part of the breast had now gone, the bill was 
detached and the neck vertebrae were miss
ing, and the flesh from the upper parts of 
the legs had been eaten. The upper and 
lower secondary coverts on both wings had 
all been removed, although the secondaries 
themselves - along with the primaries and 
their coverts - were still intact. The corpse 
now weighed 115g. I replaced it but a fur
ther examination at 18.30 showed no sign 
that the site had been visited again on 9 
April. 

At 08.30 on 10 April I found fresh 
splash droppings indicating that the hawk 
had paid another visit that morning. Some 
secondaries had been plucked and the small 
muscles along the ulna had been eaten; the 
thoracic cavity had been excavated from the 
dorsal side, though the shoulder girdle and 
sternum were still present and the breast 
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muscles on one side were largely intact. The 
corpse now weighed 75g. 

At 18.30 on 10 April the shoulder gir
dle, sternum and wings were missing and 
could not be found in spite of a search of 
the surrounding area. The remains of the 
bill, legs and lower part of the spine were 
still present and weighed 20g; the missing 
elements probably accounted for about the 
same amount. Making a smaII aIlowance for 
the other feathers and for drying out of the 
flesh, it appears that the hawk consumed ap
proximately 185g of food, or about three 
quarters of the original weight of the prey. 
This food was taken in at least five meals, 
over a period of about 54 hours. Newton 
(1986) quotes data indicating that captive 
female Sparrowhawks eat 50-70g of food 
per day, depending largely on activity. It 
seems likely, therefore, that in the present 
case the Jackdaw provided the bulk of the 
Sparrowhawk's food during the three days 
concerned. 

Both Sparrowhawks and Goshawks 
Accipiter gentilis have previously been 
recorded returning to large prey (Brown 
1976; Uttendorfer 1939, quoted in Cramp, 
ed. 1980). Furthermore, Schnell (1958), in 
a study of a pair of breeding Goshawks in 
California, found that food items were 
cached near the nest for periods varying 
from one hour to "overnight" at the stage 
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when the nestlings were too young to con
sume large amounts of food at single 
feedings; Schnell quoted similar observa
tions by J.J. Craighead, who noted that the 
prey was wedged in the crotch of a tree. 
Schnell also recorded the male delivering a 
pigeon carcass to the nest more than 32 
hours after killing it and after eating a 
substantial portion. Newton (1986) points 
out that female Sparrowhawks can carry 
items as heavy as themselves and comments 
that they "cannot eat such prey in one sit
ting, but they can at least get them to a safe 
caching site for consumption later". 
Newton does not, however, give explicit ac
counts of caching behaviour, so it seems 
worthwhile to put the present observations 
on record. 
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Mixed clutch of Oystercatcher and Lapwing eggs incubated by an Oystercatcher 

On May 5th 1983, at Kier Mains, near Stirl
ing, an Oystercatcher Haematopus ostralegus 
nest was found containing three eggs. The 
shape, size and marking of one egg identified 
it as that of a Lapwing Vanellus vanellus (see 
plate) . The female Oystercatcher was in
cubating when the nest was found. A similar 
mixed Oystercatcher/Lapwing clutch has 
been found in Galloway, containing two 
Lapwing eggs (Dickson 1978). 

There are two possible explanations for 
the observed mixed clutches. A Lapwing may 
have laid an egg in the Oystercatcher nest. 
The benefit to the Lapwing in this situation 
is obvious: an extra egg is potentially brought 
to hatch, without the energy investment of 
incubation. Excluding cuckoos (Cucu/us sp.), 
interspecific egg 'dumping' has been record
ed previously in Britain by Herring Gulls 
Larus argentatus on Fulmars Fulmarus 
glacialis (Richards 1964) and also by Pochard 
Aythya /erina and Moorhens Gallinula 
ch/oropus on Ruddy Ducks Oxyura jamaicen
sis (Ladhams 1978). 

An alternative explanation is that 
Oystercatchers stole the nest scrapes from in
cubating Lapwings but did not remove the 
eggs which had already been laid (H. 
Galbraith, pers. comm.). Purvey (1985) 
observed an Oystercatcher lay an egg in a 
Lapwing nest near Dundee, but in that case 
the Oystercatcher did not attempt to take 
over the nest. The advantage to the Oyster
catcher of stealing a nest scrape would be to 
avoid the energy and time investment of 
building a scrape, thereby possibly allowing 
breeding to commence earlier. Oystercatchers 
which breed earlier produce more young than 
late breeders (Harris 1969). 

In either case there may be disadvan
tages to the Oystercatchers in not removing 
the Lapwing egg(s). The extra egg(s) will 
require extra energy to maintain their 
temperature. In addition if the Lapwing 
egg(s) hatched before the Oystercatcher's 
own eggs the parent Oystercatchers may 
cease incubation to tend the young Lap
wing (as in Dickson 1978). In this situation 

An unusual nest of the Oystercatcher containing one Lapwing and two Oystercatcher eggs. (The 
rule is 20cm long). J.R. Speakman 
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the alien egg(s) would reduce fecundity. 
In spite of these disadvantages the 

Oystercatchers may not have removed the 
Lapwing eggs because the stimulus cues 
presented by the eggs were incompatible with 
removal (Tinbergen et al. 1962). Oystercat
chers may be unusually poor at distinguishing 
other eggs and egg-like objects from their 
own eggs, since they have also been record
ed incubating stones (Holt 1970). 

Dr J.R. Speakman, Dept. of Zoology, 
University of Aberdeen, Aberdeen. 
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Double-brooded Fieldfare nesting in Glenurquhart, Scotland 

On 6 June 1986 I was informed that a 
Fieldfare was nesting in an orchard, in 
Glenurquhart, Highland. I visited the site 
on 12 June and found a nest containing five 
eggs, at a height of 2 metres in an apple tree. 
On 18 June the nest was revisited and found 
to contain one five-day old chick and four 
infertile eggs. The chick must therefore have 
hatched on 13 June; it was still in the nest 
on 25 June but had gone by 30th. 

On 7 July a second Fieldfare nest was 
found, also in an apple tree, some 30m from 
the original nest. It contained five seven-day 
old chicks. On lO July two were still in the 
nest, the rest being heard in undergrowth 
close by. The nest was empty on 15 July, 
when at least three young were seen being 
fed in an alder wood adjacent to the or
chard. Previous reports of Fie1dfares nesting 
in Scotland have tended to be in moorland 
valleys, hillside birchwoods or plantation 
edge (Thorn 1986). This nesting site was in 
a fertile valley in an orchard bounded by 
arable land, pasture and a swampy alder 
wood. This also appears to be the first 
definite record of a Scottish Fieldfare hav
ing two broods . 

The timing of the two broods is of in
terest (Table I) . The first egg of the second 
brood was laid only two days after the first 

Table 1 Timing of two Fieldfare broods. 

First egg laid 
Incubation started 
Hatching date 
Fledging date 

First brood 
28 May 
1 June 
13 June 

27128 June 

Second brood 
15 June 
19 June 
1 July 

13/14 July 

brood had hatched (assuming a 13-day in
cubation period) . This rapid re-laying may 
have been a response to the fact that only 
one egg in the first brood hatched. The 
solitary chick presumably could have been 
looked after by one adult whilst the other 
got on with the second brood. Fieldfares are 
supposed to be very demonstrative at nests 
containing young, and indeed were at the 
second nest. However on both visits to the 
first nest during the chick stage no adults 
were seen, probably due to the fact that one 
was brooding whilst the other was away 
feeding . On no occasion were more than 
two adults seen. 

Reference 

R.L. Swann, 28 Druimlon, 
Drumfllldrochit, Inverness-shire 

Thorn, V.M. 1986. Birds in Scotland. Poyser. 
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Alarm calling and aggressive feeding site defence by Kestrels in autumn and winter 

On 11 October 1984, while travelling along 
the A897 road between Kinbrace and 
Kildonan, Sutherland, I observed a 
female/juvenile Kestrel Falco tinnunculus 
'mobbing' something at the top of a Scots 
Pine. I watched the Kestrel from inside the 
car at a distance of c40m for about five 
minutes. During that time it continually div
ed at the tree screaming a high pitched rapid 
'Ke Ke Ke Ki Ki Ke' (a very similar call to 
the high alarm call given by some females 
when a nest containing large young is ap
proached). I could not see what the Kestel 
was 'mobbing' and decided to investigate. 
As I left the car a Buzzard Buteo buteo flew 
from the tree towards me at a height of 
c2Om, closely followed by the Kestrel. The 
Kestrel 'mobbed ' and screamed at the Buz
zard until the Buzzard was forced to land 
low down in a birch tree cl50m away; the 
Kestrel then settled on a nearby tree. Twelve 
minutes later the Buzzard flew off. The 
Kestrel pursued it only a short distance then 
flew back to near the original Scots Pine and 
began hunting in the characteristic hover
ing flight. It was still hunting when I left five 
minutes later. 

On the 16 December 1984 at the Sands 
at Forvie NNR, Newburgh, Aberdeenshire, 
I again witnessed similar behaviour. High 
pitched screaming typical of alarming rap
tors drew my attention to a female/juvenile 
Kestrel which was repeatedly 'mobbing' and 
screaming at a Short-eared Owl Asio f/am
meus. After a short period the owl saw me 
and flew off pursued by the still screaming 

Kestrel. The Kestrel returned and started 
hunting/hovering near to where I first saw 
the birds. 

BWP Vol 2 describes Kestrels as usually 
silent away from nesting areas, silent out
with the breeding season, and usually com
pletely mute during November-December 
(Cramp & Simmons 1980). It would appear 
that the excessive agression shown by these 
Kestrels was in defence of feeding sites, as 
both returned to the scene of conflict and 
started hunting, completely ignoring my 
presence. In Holland, Kestrels were ter
ritorial in winter when voles were scarce, 
and recent studies in Britain have shown 
that pairs or individuals will take up and de
fend winter territories (Pettifor 1983), Cave 
1968 & Village 1982, in Pettifor 1983). 

Graham W. Rebecca, 
31 Rainnieshill Gardens, 

Newmachar, Aberdeenshire ABS OJZ 
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Merlin dusting at roadside 

On 16 May 1986, while watching a breeding 
territory in Deeside, Grampian, I observed 
a female Merlin Fa/co co/umbarius dusting 
at the roadside. Dusting, previously describ
ed as 'dust bathing' or 'sand bathing', has 
been reported for falcons and presumably 
occurs regularly (Campbell & Lack, 1985). 
It is well developed in Peregrines Fa/co 
peregrinus being associated with the removal 
of ectoparasites (Ratcliffe, 1980). Wild 
Merlins are often elusive and observations 
of them dusting are probably rarely seen. 
The event described here occurred on a fair
ly busy road. 

The Merlin flew from a favoured peat 
hummock and landed on the road cloom 
away from where I was concealed, then 
moved to the road edge where a mixture of 
sand and gravel had collected. Simul
taneously she spread her wings, fluffed out 
her feathers and pushed her sternum-belly 

Female Merlin standing guard over young. 
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into the sand and gravel. She then flapped 
her wings and walked slowly forward with 
her sternum-belly still amongst the sand and 
gravel. She dusted like this fot 4 mins before 
being disturbed by a car. After flying a short 
distance she came back and dusted for a fur
ther 2 mins until another vehicle disturbed 
her. She then flew to a boulder c80m away 
and preened intermittently for 20 mins 
before returning to the original hummock. 

G. W. Rebecca. 31 RoinnieshiJl Gardens. 
NewmadIor. Aberdeenshire 
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Siskins breeding in Birch 
Current ornithological literature indicates 
that the Siskin Carduelis spinus is confined 
to conifers for breeding. However it seems 
probable that the growing practice of pro
ducing red peanut bags at bird feeding sta
tions could allow Siskins to breed successfully 
in other habitats. For several years we have 
used a caravan on the edge of a birch wood 
in lower Strathnaver, Sutherland, as a base 
for our ornithological activities. Prior to 1983 
we did not record Siskins in the wood, which 
lies 3km from the nearest conifer forest 
known to hold a good breeding population. 

In mid April 1983 we hung two red bags 
on a tree, and by 24th a pair of Siskins were 
using them. By 14 May there were two males 
and three females, and by late June about 
five males and four females; accurate coun
ting was impossible as birds were constantly 
coming and going. It soon became apparent 
that birds were regularly disappearing into 
specific areas of the adjacent birchwoods, 
but routine searching provided no evidence 
of nesting. As in subsequent years we pro
vided nut bags up to the end of July. 

In 1984 up to five bags were sited in the 
same place in late March, and by 30th a pair 
of Siskins were present. By 27 April there 
were at least two males, and by late June at 
least three pairs. Again they were observed 
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flying into specific areas of the wood, but 
once more searching failed to give evidence 
of breeding. 

Two pairs were at the bags by late April 
1985, increasing to 3-4 pairs by early June . 
On 13 June one female appeared with a 
recently fledged juvenile, and on 19th two 
juveniles were present, although we had still 
not found a nest. 

By 27 April 1986 we had attracted at 
least three and possibly up to six pairs. By 
early May a male was singing close to the 
feeding station. On 7 June a nest containing 
three young was located in a birch about 40m 
from the feeding station. It was sited about 
4m high in a relatively stout upper fork of 
a spindly birch and could easily have been 
mistaken for the nest of a RedpoU Carduelis 
flammea, a common species in the area. 

A hide was built, photographs obtain
ed, and a close watch kept on the nest until 
17 June when the birds fledged. For the first 
few days, chicks were fed on regurgitated 
peanut, but later the food matter was plain
ly green, presumably taken from the birches. 
During observation at least one other male 
was singing intermittently at various points 
within 5Om, but no other nest was found 
despite close observation and searching. We 
did not see any juveniles at the nut bags . 

G. & J. Bates, 105 Strathy Point, Strathy, Sutherland. 
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Items of Scottish Interest 
Articles and Reports on birds in Scotland, mainly on status and distribution. (Previous 
lists 14(1): 55-56; 14(2): 87-88). References from widely available journals British Birds, 
Bird Study and Ringing and Migration are excluded. Most of these items are available 
for reference in the Waterston Library. Items marked with an asterisk are also available 
from the SOC Bird Bookshop post free to SOC members at the price quoted. 

The librarian is glad to receive reprints of copies of papers on any aspect of ornithology 
or general natural history. 

Scientific papers. 
Retrospective investigation of an ecological 

disaster in the Shag: A general method 
based on long-term marking. Aebischer 
N.l. 1986. J. Anim. Ecol. 55: 6/3-629. 

Importance of the family unit to Barnacle Goose 
offspring - a progress report. l .M. Black 
& M. Owen 1984. Norsk Polarinst. Skr. 
181 : 79-85 . 

Seasonal changes in the feeding ecology of 
Guillemots off north and east Scotland. 
B.F. Blake, T .l . Dixon, P .H . lones & 
M.L. Tasker 1985 . Estuar. Coast. Shelf 
Sci. 20: 559-568. 

Late summer seabird distribution off the west 
coast of Europe. W.R.P. Boume 1986. Irish 
Birds 3: 175-198. A compilation of 

obser vations made from ships, including the 
sea areas around Orkney and Shetland and 
to the west of the Outer Hebrides. 

The natural history of the Muck islands, North 
Ebudes. Pt. 3. Seabirds and wildfowl. R.H . 
Dobson & R.M. Dobson 1987. Glasgow 
Naturalist 21: 183-199. Pans I and 2 of this 
series cover introduction, geology, topo
graphy, climate, vascular plant, spiders, 
harvestmen and pseudoscorpions. 

Sex ratios in a sample of tape-lured Storm Petrels 
from Shetland. l.A. Fowler, M.E. Hulbert 
& G. Smith 1986. Seabird 9: 15-19. 

Greenland White-fronted Geese in Britain ; 
1985-86. I.S. Francis & l.G. Steele 1986. 
Greenland White-fronted Goose Study, 
Aberystwyth, Dyfed. 20 pp. 99070 of these 
wintering geese are found in Scotland. A 
new wintering site, almost certainly of 
white-fronts, has been found in Sutherland. 

Breeding performance of the Red-throated Diver 
in Shetland. C.H. Gomersall 1986. Holarc 
tic Ecology 9: 277-284. A study covering 
1981-83 in the major breeding stronghold 
of the species in the British Isles. 

Observations on the role of the sexes in the 
breeding of the Puffin. M.P . Harris 1986. 
Seabird 9: 21-23 . 

Counts of breeding and non breeding Guillemots 
at a colony during the chick rearing period. 
M.P. Harris, S. Wanless& P. Rothery 1986. 
Seabird 9: 43-46. Both these papers were 
studies on the Isle of May. 

A comparison of the biology of the normal and 
bridled forms of the Guillemot at a single 
colony. M.P. Harris & S. Wanless 1986. 1 
ZooL Lond. (A) 210: 121-130. The authors 
found that the proportion of bridled 
Guillemots on the Isle of May has remained 
constant for 49 years. 

Monitoring numbers of Kittiwakes in Shetland. 
M. Heubeck, M.G. Richardson & C.P . 
Dore 1986. Seabird 9: 32-42. This study 
covers the period 1976-85 . 

Trends and effects of Organochlorine com
pounds in Sparrow hawk eggs. I. Newton, 
l .A . Bogan & P. Rothery 1986. J. Appl. 
Ecol. 23: 461-478 . This study covered 
17 areas in Britain, but most eggs were 
obtained from southwest Scotland . 

Population regulation in Sparrowhawks. I. 
Newton & M. Marquiss 1986. J. Anim. 
Ecol. 55: 463-480. A study in two areas . 
in south Scotland. 

Spacing of Sparrow hawks in relation to food 
supply. I. Newton, I. WylJie & R. Mearns 
1986. J. Anim. Ecol. 55: 361-370. 

Breeding waders in Europe: a review of 
population size estimates and a biblio
graphy of information sources. T. Piersma 
(comp.) 1986. Wader Study Group Bull. 
48 Suppl : 1-116. • £5.00. This puts the 
British and Scottish populations of breeding 
waders into perspective with those of other 
European countries, and is a valuable 
bibliography. 
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Winter feeding strategies of individually marked 
Herons. H . Richner 1986. Anim. Behav. 
34: 881-886. A study of Ardea cinerea 
in Scotland. 

Estimation of age-specific survival of Hen 
Harriers in Orkney. P . Rothery. In Statistics 
in Ornithology. B.J .T . Morgan & P.M. 
North (eds) 1985: 341-354. 

The January 1986 Whooper Swan census in 
Britain, Ireland and Iceland. D.G . Salmon 
&J.M. Black 1986. Wildfow/37: 172-174. 
Shows a great increase over the census in 
Britain and Ireland in 1979. 

A winter shorebird count in the Shetland islands. 
L. Underhill & R. Summers 1986. Bok
makierie 38: 5-9. 

Breeding performance of Kestrels at Eskdale
muir, south Scotland. A . Village 1986. 
J. Zool. Lond. (A) 208: 367-378. A 
study of 144 pairs of European Kestrels 
breeding in upland young conifer plan
tations from 1976-79. 

Bird Reports 

Scottish Bird Report 1985. (38 pp) R.H . Hogg 
(ed) 1986. • £2.50. Printed in Scottish 
Birds 14(2): 89-126. 

Borders Bird Report 1985. (60 pp) R.D . Murray 
(ed) 1986. • £2.50. Includes articles on 
the breeding birds of St. Abb's Head, Ring 
Ouzels in the Border hills and on ringing 
in the Scottish Borders in 1985. 

Caithness Bird Report 1985. (51 pp) K.W.Banks 
(ed) 1986. • £2.20. Includes a ringing report . 

Canna Report No. 12. (22 pp) R.L. Swann & 
A.D.K. Ramsay (eds) 1986. This report 
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concentrates on long-term seabird studies 
and covers 1985 and 1986. It includes an 
extensive ringing report. 

Natural History of Colonsay and Oransay -
Report for 1986. (8 pp) J . Clarke & P . 
Clarke (eds) 1987. Mainly a detailed bird 
list for the islands. 

Birds in East Lothian 1986. (36 pp) Alan Brown 
(ed) 1987. This unpublished report in photo
copy covers the East Lothian District except 
for Musselburgh Lagoons and the Forth 
Islands . 

Moray and Nairn Bird Report 1985. (29 pp) M. 
Cook (ed) 1986. • 75p. The first bird report 
for this area. 

North-East Bird Report 1985. (48 pp) M.V. 
Bell (ed) 1986. • £2.00. Includes a IQ-page 
article on wintering geese in Buchan. 

North Sea Bird Club Report for 1985. (81 pp) 
A . Anderson (ed) 1986. Includes analyses 
of occurrence of selected species. 

Shetland Bird Report 1985. (49 pp) P.M. Ellis 
(ed) 1986. • c. £3 .00. Includes a paper on the 
recent decline of the Kittiwake in Shetland 
and one on bird ringing. 

Stewartry and Wigtown Districts Bird Report 
1985. (15 pp) A.D. Watson (ed) 1986. 
The first bird report for this part of 
Dumfries and Galloway Region . 

Orkney Ringing Group Report 1985. (30 pp) 
C.J. Corse & E.R. Meek (eds) 1986. 
Includes short articles on special species 
with a study of Red-throated Divers in Hoy. 
Available from Colin J. Corse, Garrisdale, 
Lynn Park, Kirkwall, Orkney £1.25 
including postage. 

W.G. Harper 

-
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Advice to Contributors 

Authors should bear in mind that only a small 
proportion of the Scottish Birds readership is 
science-trained, and should aim to present their 
material concisely, interestingly and clearly . 
Unfamiliar technical terms and symbols should 
be avoided wherever possible and if deemed essen
tial should be explained . Supporting statistics 
should be kept to a minimum. All papers and 
short notes are accepted on the understanding that 
they have not been offered for publication 
elsewhere and that they will be subject to editing. 
Papers will be acknowledged on receipt and will 
be reviewed by at least two members of the 
editorial panel , and in some cases also by an in
dependent referee, before being accepted. They 
will normally be published in order of acceptance 
of fully revised manuscripts . The editors will be 
happy to advise authors on the preparation of 
papers . 

Reference should be made to recent issues 
of Scollish Birds for guidance on style of presen
tation, use of capitals, form of references, etc. 
Papers should be typed on one side of the paper 
only, double-spaced and with wide margins; two 
copies are required and the author should also 
retain one. Headings should NOT be underlined, 
nor typed entirely in capitals. Scientific names 

should follow the first text reference to each 
species and should follow Voous' 'List of Recent 
Holarctic Bird Species' as given in The British 
Birds' List of Birds of the Western Palearctic 
(1984). 

Tables, maps and diagrams should be desig
ned to fit either a single column or the full page 
width. Tables should be self-explanatory and 
headings should be kept as simple as possible, 
with footnotes used to provide extra details where 
necessary . Each table should be on a separate 
sheet. Maps and diagrams should be in Indian ink 
and drawn so as to permit reduction to half their 
original size. If necessary they may be submitted 
without lettering and accompanied by a photo
copy showing the lettering required. Captions 
should be typed on a separate sheet. Relevant 
line-drawings (in ink) will be welcomed, as will 
photographs (preferably black & white glossy 
prints). 

Authors are responsible for checking their 
own proofs and returning them promptly . Text 
changes (as distinct from correction of printer's 
errors) at the proof stage involve extra cost and 
will only be accommodated under exceptional 
circumstances. 
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